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existing lighting station 


COMBINED LIGHTING AND TRACTION 
STATIONS. 


THE recent opening of a generating station at Cork, designed 


for a combined lighting and traction load, and the near com- 


pletion of works having the same object at Plymouth and 
one or two other places, will afford further opportunities for 
proving the undoubted merits of the combination. Blackpool, 
Dover and Halifax already possess works supplying power 
for lighting and tramways, but in these towns the traction 
plant has been added to the lighting station, after the latter 
had been in existence for some time. Other towns, and 
amongst them Blackburn, Bolton and Derby, are preparing 
for a similar addition. 

The problem of designing a combined station for a town 
where no electricity works are in. operation, із essentially 
different to that of designing a tramway addition to an 
. In both cases the desired end is 
the same, viz., to obtain the combined output with the 
minimum of plant, and to run that plant with a high load 
factor for as long a period as possible, 

Bat as the majority of towns possessing, or likely to possess, 
tramways, already have lighting stations—in many cases 
with plant unsuited for direct application to tramway pur- 
poses—the question of the best way to combine a tramway 
plant with existing lighting plant is far more difficult to 
solve, than where the lighting plant can be modified or 
designed to suit the tramway plant. And this is because, 


while practically all modern electric tramways require а oon- 


tinuous current, and at a pressure of about 500 volta, existing 
lighting stations generate, some an alternating and some 
a continuous current, at pressures varying from 8,000 
down to about 110 volta, | 

In the cases already mentioned of Blackpool, Dover, and 
Halifax, the lighting is carried out by means of alternating 
current plant, the added tramway plant consisting of sepa- 
rate engines and continuuos current dynamos, steam being 
taken from existing and added boilers, This arrangement 
in itself, while giving to the station the benefit of the com- 
bined load curve, does not improve the load factor of the 
lighting plant, since a separate steam-driven lighting set has 


to be constantly running. Tn the two latter towns, however, 
this difficulty has been met by the use of a motor-alternator, 


which is supplied with current from the traction bas bars 
during the times of small lighting load, so that no steam 
plant other than that for the tramways is kept running at 
those times. A set of accumulators in parallel with the 
tramway plant serves the triple purpose of keeping an even 


pressure for the motor-alternator and the tramway feeders, of 


enabling all steam plant to be shut down at times when the 
cars are not running, and of helping the tramway generators 
at times of heavy load. 

At Plymouth a modification of the above has been 
adopted, with a view to lessen the actual amount of 
machinery, and to increase ita usefulness as a combined 

| C 


2 THE ELEOTRIOAL REVIEW. 


[Vol 44. No. 1,102, January б, 1899. 


plant. Owing to local conditions, the alternating current 
system is to be used for lighting purposes, but instead of 
separate engines and dynamos for traction, with a motor 
alternator for times of light load, the following arrangement 
has been designed:—An alternator and dynamo are mounted 
on the same bed, and connected through a clutch coupling toa 
steam engine. The alternator and dynamo are each for the 
same output, but the engine is only large enough to drive 
either at full load. By uncoupling the engine the plant 
becomes а motor-alternator when desired. Accumulators will 
be used in parallel with the traction bus bars, and the fol- 
lowing combinations are then possible with each set, viz.:— 
(a) Steam alternator for lighting; (b) steam dynamo for 
traction; (c) combinations of (a) and (b) up to the capacity 
of the engine; (7) motor alternator for lighting, driven from 
the traction bus bars; (в) alternating motor generator for 
traction, driven from the lighting bus bars. Heavy fly- 
wheels and the accumulators will be relied upon to secure 
steady running. | 

The number of continuous current stations generating at 
between 400 and 550 volta has largely increased during the 
last few years, owing to the advent of the higher voltage 
lamp, and the necessity for increasing the pressure on 
account of the greater distances to be reached by the mains. 
All recent plants have been put in for 400 volta or over, 
while a large number of older plants have been remodelled. 
Even here we find large variations. Some stations have 
adopted 400 volts as the standard pressure acroes the outers 
of their mains, others 420, 440, 460, and a few as high as 
500 volta, which is at present the maximum allowed by the 
Board of Trade. 

Owing to the fall of pressure along the feeders, all the 
dynamos would be made to give a higher voltage than 
required on the network, and in almost every case they oould 
de made to give 500 volta, either with a little speeding up, 
or by adjusting the field coils. The machines could thus be 
used directly for tramway work; but they could not, at the 
same time, be used for lighting, owing to the negative side 
being earthed by the tram raile. It is evident, therefore, 
that the tramways must not be supplied direct from a 
dynamo which is at the same time feeding a lighting net- 
work, or vice versd. All the dynamos may be of the same 
type, be used for either service at will, and even be driven 
by the same engine at the same time; but they must be 
entirely disconnented from one set of mains before being 
used on the.other. 

With separate engines, the fluctuations of the tramway 
load will not affect the lighting; but even during the day- 
time one set at least must be kept running for lighting 
purposes. This may be avoided by the use of accumulators, 
or a motor generator, or by coupling two dynamos and 
an engine in line, similar to the Plymouth sets. 

It is usual in lighting stations for the dynamos to be 
shunt wound, while in traction stations compound wound 
machines are the rule. This has given rise to the arrange- 
ment adopted at Cork, and proposed for use at Bolton and other 
places, The dynamos are compound wound; but when used 
for lighting the series coils are cut out, and the machines give 
the lower voltage required. When connected for traction, 
the series coils are brought into operation, and a higher 
voltage can thus be obtained. For modern continuous 
current stations this is no doubt an excellent method. 


Accumulators will play an important part in the combined 
lighting and traction station. Properly arranged they make 
excellent equalisers, so that a constant load may be «main- 
tained on the traction plant throughout the day. By 
charging them when the cars have ceased running, and dis- 
charging them at the time of the lighting peak, they will 
tend to produce that straight load line which all central 
station engineers desire. | 

The working of the combined stations which are now 
running, and which are to start during the present year, will 
be watched with great interest, 


IT is customary at this period of the 
Electrleal Industry. Jear to offer some remarks upon the chief 
| industrial features of the 12 months 
that have passed away, and to make some observations upon 
what presumably lies before us. To review the principal 
electrical events that have transpired during 1898 18 almost 
an act of supererogation, and to suggest what is likely to 
happen is to venture into the realms of prophecy, an under- 
taking usually attended with some hazard. Rather than 
indulge in more or lees obvious retrospection, or to speculate 
upon prospects, it might be more profitable to deal with the 
electrical industry in its present condition. That would be 
by no means an easy task, for electrical affairs as they exist 
at the present moment are more or less tinged with the 
events of the past year, and to draw any conclusions on 
must, more or less, bear in mind what is likely to happen in 
the future. If the congested state of engineering works and 
its natural corollary—the difficalty of obtaining electrical 
plant—be taken as a sign of activity, then we presume 
electrical engineering was never in a more prosperous 
condition. But we confess that this wave of prosperity 
causes us some uneasiness ; we are half afraid lest any be 
submerged. Electricity has not long emerged from ita 
advertisement period, and having demonstrated ita utility, 
there has followed in natural s quence an enormous rush on 
the central stations. Customers have been somewhat reck- 
lessly connected up, the question of lamp factor has been 
presumably ignored, and when there has followed upon this 
the failure of manufacturers to deliver machinery, the 
quandary in which electricity works are placed may be readily 
appreciated. The dissatisfaction of present consumers, and 
the inability to meet prospective demands, form together one 
of the most serious questions before the electrical industry, 
во far as lighting is concerned. 


AMERICAN enterprise and energy are 
being well rewarded. America’s success 
in relation to the world’s iron and steel 
business seems to be as great as her electrical prosperity. 
Our manufacturers must not rest upon their ores because of 
the existence of a more pronounced friendliness for the 
States. The rivalry in securing the world’s orders will not 
оевве. It will necessarily be more acute, though it will be 
more friendly. Business 18 business, and competition is 
competition, whether the rival be an Anglo-Saxon or a 
Frenchman. Does the Englishman need any new evidence 
of the great headway that America is making? It is found 
in the report that Russia has just placed a big order for 
steel rails, and the West Australian Government has given a 
two-million dollar contract for 64,000 tons of steel water- 
pipe for the Coolgardie mining district the largest foreign 
order for finished steel ever sent to the United States. The 
American iron and steel industry is enjoying an exceptional 
boom. The same has to be said of our own manufacturers. 
The amount of business is increasing year by year, but we 
think that American competition is increasing in larger 
ratio. Verb. sat. sap. The report that American motor-car 
manufacturers have just received orders for 15.000 motor- 
cars from Paris may or may not be altogether correct. But 
the mere rumour serves to remind us that the English 
motor-car industry is not yet to be classed among our more 
brilliant successes, 


American. 
Competition, 
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RECENT LEGISLATION IN RELATION TO 
THE SUPPLY OF ELECTRICITY FOR 
LIGHT AND POWER. 


By FRANK PALFOUR BROWNE, of the Middle N mple, 
Barrister-at-Law. 


Ix these days, when the careful administration of the law by 
the Courts of Justice seems, in the eye of the public, to be 
less important than the constant making of new laws and 
modification of the old ones by the Imperial Parliament, it 
is interesting to note, in one relation, at any rate, the effect 
of law making in relation to industrial development, and to 
ascertain, if possible, whether this interference on the part of 
Parliament in what is called the interest of the public is 
really in that interest or not. 

A mere sketch of the history of electric lighting in this 
country will serve to throw light upon the matter in 
question, Before 1882 it bad been observed that when muni- 
cipalities desired to obtain the statutory undertakings in 
their districts which had been authorised to supply gas or 
water, they had, in most cases, to pay a very large price for 
undertakings in question. In the case of gas and water 
undertakings, companies had got powers to supply water or 
gas in a certain district, and when these companies had 
derived their powers from Parliament, and were still doing 
their duty by the public, the local authority was not allowed 
to compete with them, eo that the company enjoyed a prac- 


tical monopoly.*. When, consequently, a corporation sought . 


to purchase, either by compulsion or agreement, the statatory 
gas or water undertaking within its area, it had to pay a 
monopoly price for the concern, the net maintainable income 
being capitalised by а multiplier (the number of years’ 
parchase), which was in proportion to the security afforded 
by the company’s position under the Act. 

Now when the scientific problem of electric lighting had 
been solved, and it became necessary to legislate in connec- 
tion with the publio supply of electrical energy, some people 
thought it would be in the interests of the public to give 
companies a concesaion only for a limited number of years, 
and at the end of that time to enable local authorities to 
purchase the undertakings, not as going concerns, and there- 


fore on the basis of the value of the plant at the time when 


the concessions expired. | 

The famous old cooking book receipt for cooking a hare 
began with the prudent advice. First catch your hare,” 
and the Legislature which thought of expropriating electric 
lighting capital had forgotten first to catch the capitalist 
who would invest his capital. The Electric Lighting Act of 
1882 limited the period of the concession to be given to 
companies to 21 years, At the end of that time the local 
authority was to have the right to purchase the plant of the 
үлү го ab iyd н косе pisci th put it shortly, 
ü e value of the plant and apparatus as existing at 
the date of purchase. - i О : 

It is to be concluded that the legislators who passed that 
Act saw that the result would be to make electricity very 
expensive during the period of the concession, but if they 
thought thet the making of it expensive was the way to 
encourege investment of capital in the enterprise, or was 
really in tbe interests of the public, they were grievously 


mistaken. Ifa capitalist is asked to invest his money in an 


undertaking which is to exiat only for 21 years, before he 

80 he must see his way not only to interest on his 
money but aleo to a return of bis capital in the time 
limited. If E100, 000 is invested, the capitalists who find it 
must see their way to get an interest as bigh or higher 
than that obtained in the investments from which they have 
withdtawn their money ; bat, further, if the capital is not to be 
returned at the end of 21 years they must see their way to a 
sinking fund which will replace it at the end of their oon- 
ceasion, and. that interest and sinking fand must be found 
by those who consume and pay for the commcdity in ques- 
tion. which in this particular instance was electricity. Now 
the Legislature in the dark having fixed a period of 21 
years, which was probably adopted mainly on the analogy of 
the Tramway Acte, found that they had not encouraged but 
disconraged electric lighting. All new enterprises involve 
pal x ↄ ee ee e 


* See Public Health Act, 1875, Bections 62 and 161. 


risk, and having regard to the risks in this connection, 
capitaliste did not see their way to tbe return of their money, 
and, oonsequently, nothing was done under the Act. 

Local authorities were too timid to adventure in the 
matter, and private enterprise would have nothing to do with 
it. The remarkable fact is that Parliament put an end to 
electrical development in this country for a period of six 
years. But the Legislature had to admit its error in 1888, 
when it passed an Act extending the period of the concession, 
or in other words, postponing the time of purchase by the 
local authorities for a period of 42 years (Section 2). 

It is well known that since the Act of 1888 became law, 
there has been a wonderful development in relation to elec- 
triolighting in this country. It is no longer a tentative 
industry, but is established on a sure basis of commercial 
success. Bat until recently the undertakers of these enter- 
prises laboured under certain disadvantages, as compared 
with those who sought investments in other directions. 

Electric light companies were only allowed to purchase 
land for their generating stations by agreement. They might, 
if they could agree with the owners of property, establish 
their works in any part of their district; but then, like any 
other person purchasing land, they were liable to an action if 


they created a nuisance. In a considerable number of cases 


the noise and vibration, said to be caused at the generating 
stations, was complained of, and in some of these cases action 
was taken against the companies, and injanctions granted to 
restrain them. This was notably the case in connection with 
one of the generating stations of the Ohelsea Electricity 
Supply Company, Limited. 

unsatisfactory position of electric lighting companies 
led, during the last session of Parliament, to the promotion 
of several Billa, the object of which was to obtain, for the 
companies promoting them, compulsory powers for the pur- 
chase of land, and at the same time to secure for the com- 
panies exemption from the ordinary law of nuisance. Two 
of the largest London companies, the Metropolitan Electric 
Supply Company. and the Chelsea Electric Sapply Com- 
pany, promoted Bills with that object. Before the Bills 
came before Parliament, an important Joint Select Com- 
mittee of the two Houses was appointed to inquire— ` 

*1. Whether, notwithstanding the provisions of Section 
12 (1) of the Electric Lighting Act of 1882, powers should be 
given in any cases for acquiring land compulsorily for gene- 
rating stations, and, if so, under what conditions as respecta 
liability for nuisance, notices to surrounding owners or other- 
wise. 

*2. Whether compulsory powers of acquiring land for 
generating stations, if proper to be given in any case, should 
be given where the proposed site is not within the area of 
supply. - 

“ 8. Whetber in case of a generating station, however 
acquired, not being situate within the area of supply, power 
should be given for breaking up of streets between the gene- 
rating station and the boundary of the area of supply. 

“ 4. Whether powers should be given in any case for the 
supply of electrical energy over an area including distriots 
of numerons local authorities involving plant of exceptional 
dimensions and high voltage, and if such powers may Pu 
perly be given, whether any and what conditions should be 
imposed (à) with respect to system and plant, and to the 
construction and location of generating stations, in view of 
the powers of purchase conferred upon local authorities by 
Sections 2 and 8 of the Electric Lighting Act of 1888. 
(b) With respect to the relations of the promoters to other 
undertakers, and to local authorities within parte of the area. 

* 5. Under what conditions (if any) ought powers to be 
conferred upon promoters seeking power to supply electrical 
energy to other undertakers and not direct!y to consumere." 

Now, although the Bills then pending in Parliament were 
not referred to the Committee, the reference to the Com- 
mittee bore directly upon these private Bills. No. 1 of the 
instructions had à direct referenoe to the propo:al of the 
Chelsea Electric Supply Company, which proposed to acquire 
land compulsorily within its area of supply. Nos. 2 and 8 
had direct referenoe to the pr of the Metropolitan 
Supply Company, which proposed to acquire land for a gene- 
rating station at Willesden, outside its area of supply, and 
to break up the streets between the generating station and 
the boundary of their district. No. 4 had direct reference 
to the Bill for the incorporation of the General Power Dis- 
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tributing Company, to which we will refer hereafter, and 
Ко. 5 referred to the proposal of the Central Electric Suppl 
Company, Limited, who by their Bill sought to acquire compul- 
sorily a site on the Regent’s Canal, and proposed to supply 
electricity to companies and corporations—more especially the 
St. James’s and Pall Mall Electric Supply Company and the 
Westminster Electric Supply Company but did not propose 
to supply direct to consumers. 

After inquiry, the Committee made a report which may be 
described as another step in the right direction. It is not 
necessary here to quote the report where it answers the latter 
questions, but the answer to the first is so important that we 
venture to transcribe the greater part of it :— 

“ (a) The proved public advantage of electrical energy in 
the generation of light and power warrant, in their opinion, 
the granting to undertakers cf compulsory powers for 
acquiring sites for generating stations and lands or easements 
for pipes and mains therefrom, and other works.” 

In (b) they say that these powers should be given by 
provisional orders confirmed by Parliament, and that pro- 
cedure by private Bill should be reserved, as at present, for 
exceptional cases, 

In (d) the report says :—“ With respect to the liability for 
nuisance, they 
are of opinion 
that when the site 
for a generating 
station is acquired 
under compulsory 
powers, and ів 
specified so in the 
provisional order 
or special Act, the 
undertakers 
should not be sub- 
ject to any further 
liability than that 
which, according 
to Lord  Black- 
burn (Geddes v. 
Bann Reservoir, 3 
App. Cas. 455),* 
is imposed by the 
common law in 
the case of persons 
exercising  statu- 
tory powers and 
duties. On the 
other hand, when 
the site for a gene- 
rating station is 
acquired by agree- 
ment, they think 
that the  under- — 
takers ought to be 
subject to the 
liability imposed 
by the common 
law.“ 

We said that this was another and important step in the 
rigbt direction. It was in effect пө the enterprise from 
some of the legislative trammels which had been wormed 
round it, and patting it in the same position as other enter- 
prises which subserve public wants and conduce to public 
convenience and comfort. We cannot but think that the 
effect of this legislation will bear fruit in the imme- 
diate future, and the electrical enterprise will now fall on 
good ground and bear good fruit, whereas in the past it has 
fallen by the wayside and if it sprung upat all it was choked 
by the thorns of legislation. 


(To be continued.) 


pec E a ra e ШШШ oe, 
ме УИТНИ КИЛҮ Үн 


* Lord Blackburn's opinion is in these words: — It is now 
thoroughly well established that no action will lie for d what 
the ure has authorised if it is done without neg е 
although it does occasion damage to anyone; but an action does lie 
for doing that which the Legislature has authorised if it be done 
negligently. And I think if, by a reasonable exercise of the powers 
either given by statute to the promoters or which they have at 
common law, the damage could be proventos, it is, within this rule, 
negligence not to make such reasonable use of their powers.” 


THE NEW 2,500 HORSE-POWER TURBINES 
AT NIAGARA.” 


In our issues of March 6th, 1897, and June 18th of last 
ear, We gave illustrated descriptions of the celebrated power 
ouse at Niagara. In thé present issue we show a pair of 

Greyelin Jonval horizontal axis turbines, which have latel 

been installed at the works of the Niagara Power a 

A Company by R. D. Wood & Co., of Phila- 
elphia. 

This pair of turbines forms part of & series of turbines 
composed of five pairs, each pair to be 2,500 horse-power. 
They will be attached to a 13-foot diameter inlet tube, which 
tube directs the water from the top of the upper level of the 
fall to within 20 feet of the bottom of the fall, at which 
elevation a horizontal tube runs over the whole length of the 
wheel pit, into which the spent waters are to be discharged. 
On the upper part of this horizontal tube are provided five 
openings, on which slide gates of 60 inches diameter are 
attached. Each of these gates is acted upon by a hydraulic 
plunger, operated by the pressure of the water. 

The pair of turbines lately started is placed 24 feet above 
the lower level of 
the fall. The 
water, after act- 
ing on the blades 
of the turbine, is 
directed to two 
draught tubee, the 
extremities of 


which plonge into 
the tailrace water. 
This application 
of draught tubes 
сеш iE 
specially desira 

as it enables the 
dynamos, which 
are directly 
attached to the 
extension of the 


register gate, 
controlled either 
by hand motion 

or by a governor 
ЖӘ for regular work. 
e water um 
the gates, whic 
— we placed oppo. 
site to each other, is admitted to the guide blades, which 
direct the water to the blades of the two revolving 
bronzs wheels. These blades, with a view to high effi- 
ciency, are carefully designed and highly polished, so as to 
reduce friotion. The water leaving the two revolving wheels 
discharges into two draught tubes, the lower extremity of 
which plunges into the tailrace water. The whole structure 
rests on а framing of steel beams, secured by the side walls 
forming the tailrace. To prevent leakage of water, hydraulic 
grooves are provided, both in the movable part and the 
stationary part. 

The turbines are 70 inches mean diameter, of 36 blades, 
and each one has 142 squareinches. They are secured on a 
horizontal axis of 114 inches diameter in the middle, taper- 
ing down to 8 inches. The turbines make 250 revolutions 
per minute, and they are supported on self-oiling bearings of 
80 inches length by 8 inches diameter, supported on stout 
stands resting on the steel frame above mentioned. Each 
end of the shaft is provided with thrust bearings, so as to 
neutralise any end preasure that may be caused by a tempo- 


^ Scientific American. 
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ions of both shafts are provided with couplings, to 
which dynamos are directly connected. To-day, however, 
but one dynamo is in position, absorbing about 1,100 horse- 


power. 
The placing of turbines in pairs on horizontal axes has, 
within the last 10 or 15 years, become a favourite mode of 
using water-power, as, by placing the turbine shaft above the 
tailrace water, every part is made accessible. This mode of 
absorbing the power of hydraulic motors has become specially 
desirable, since the generators may be in many cases direct 
connected with the turbine shaft, thus saving any loss by the 
ше of belting. Mr. E. Greyelin informs us that when, 44 
ago, he placed two pairs of turbines on a horizontal 
ie, he little realised the advantages in the way of neutra- 
= ш end pressure that would be secured by this 


MAGNET STEEL. 


THE oo below is a copy of one issued. by the Reichsan- 
stalt а on two samples of et steel exhibited 
by Messrs. J. J. Saville & Oo., of Sheffield. It is of interest 
from several of view. The material compares fairly 
with the best Known tungsten steel, the Allevard ateel. Callin 
the coercivity He, and the residual intensity of a ol 


lave the following :— | 


| Be J, 
steel .. . 73 850 
Saville’s steel. 69 917 


While the Allevard has a higher coercivity, it is possible 


— — 


! a 


A MODERN ELECTRIC CENTRAL STATION. 


IN a paper presented to the American Institute of Electrical 


Engineers, Mr. G. A. Damon describes the plant of the 
Imperial Electric Light, Heat and Power Company, of St. 
Lonis, Missouri, as being a good example of the present 
tendency in electric generating station practice. The 
district to be served is a town зыт ict with a good demand 
for arc and incandescent lightiag for stores, hotels, offices, 


and theatres, and for more than the ordinary amount of 


motor service for elevators and light manufacturing, and the 


engineers had a free hand to adopt whatever plans they con- 


sidered best to insure reliability and economy of working. 
The syatem adopted was a three-wire direct current distribu- 


' tion, with 440 volts between the outers, the current being 


supplied to the network through three-wire feeders from 
generators at a pressure of 440 to 500 volts, working in oon- 
Junction with а storage battery. 

iig of real Hae being азо the пе wag 
arranged as com ав ible by placing the engine 
house and boiler mendi ihe ground level, the battery room 
in the basement below the engine house, the coal stores, ash 
handling apparatus, piping, ps, hot well and condenser 
in the bagement below the boiler house, and the offices, stores, 


"and repair shop on the first floor. The boilers are of the 
horizontal water-tube type, working at 175 Ibs. pressure, and 


are fitted with down-draaght furnaces and water-cooled 
grates ; and at the back of and above each pair of boilers is 
placed an economiser carried on a special iron framing. The 


flue leads to a steel chimney of the minimum height allowed 


by the local regulations, the draught being produced and 
controlled by a fan. The engines are compound condensing 
vertical engines of the marine type, each piston acting on a 


separate crank, and are provided with.a heavy fly-wheel fixed 


on the shaft between 
пе Ше, i 
high pressure oylinders 
are steam jacketed on 
the barrel and ends, and 
the low pressure on the 
ends, and the receiver is 
fitted with copper re- 
beating coils. The 
steam from the engines 
exhausts into a surface 


of the  coercivities. condenser, from which 
Ватев steel is, we | it is pumped into the 
eA recognised M / | Bot те nes thence 
- throug e  eoono- 

net вісе], has been m 1 misers back into the 
wed by the Post Office boilers. The conden- 
for. their instruments, | Bing water is taken 
Ancther point of in- P from the bottom of a 
terest lies in the fact : ^ 95 cooling tower about 80 
e 
from the Reichsanstalt, built on the roof at a 
and was obtained for height of 50 feet above 
gl of a foreign Magnetic curve of a sample bar of J. J. Saville & Oo. 8 steel. the condenser; and 
Evidence given Traced from diagram of Reichsanstalt test No. 26. from the condenser it is 


‘tures got at for repairs. 


returned by centrifugal 
Circulating pumps to the 
top of the cooling tower. 


It is interesting to note that the main engines are the only 


steam- using plant in the station, all pumps and other 
а apparatus being electrically driven. 

The dynamos are of the multipolar type with ironclad 
bar-wound armatures, and are constructed so that the magnet 
frames can be shifted parallel with the shaft a sufficient dis- 
tance to allow the magnet coils to be removed and the arma- 
Each dynamo has а normal output 
of 500 kilowatts at 150 revolutions per minute, and the 
battery of accumulators, which has a capacity of 2,000 
ampere-hours at its normal rate of discharge, is capable of 
standing a discharge at the rate of 500 kilowatts for one 
honr, or equal to the output of one generating unit. Two 
50-kw. boosters, driven from the main engines, are provided 


for charging the battery, each being capable of adding any 


voltage that may be required up to 130 volts. 
Probably the most novel feature of this station is the 
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arrangement of the generating plant, which is installed 
on what is known as the Arnold system, the idea of which 
is to improve on the usual arrangement of direct coupled 
units by mounting each generator во that it can be operated 
by more than one engine. Although at present only three 
dynamos are erected, the first Jine of plant in the St. Louis 
station will eventually consist of three engines, one of 1,500 
H.P. in the centre, and one of 750 H.P. at each end, and 
of four dynamos and two boosters, two dynamos and a 
booster being mounted between each 750-H.P. engine and 
the 1,500-H.P. one. Under normal conditions each dynamo 
will be operated by the engine nearest to it; but in case of 
accident to any machine, it is possible, by means of the 
special system of coupling. to operate any one or all of the 
dynamos by the 1,500-H.P. engine, or to make each of the 
750-H.P. engines drive either or both of the dynamos 
between it and the central engine. This object is attained 
by mounting each dynamo armature on a hollow shaft, carried 
in independent bearings, and the booster armature on а 
solid shaft, which extends from engine to engine through the 
hollow shafts without touching them, and which also is 
carried in independent bearings. The coupling, which is a 
magnetic clutch, consiste of three discs, one connected to the 
engine shaft, and one to the hollow shaft of the adjacent 
dynamo, whilet the third, which is somewhat smaller in 
diameter than the other two and lies between them, is con- 
nected to the solid shaft. Esch of the outer discs is pro- 
vided with annular coils of wire, sunk in grooves in the disc 
face, and by passing a current through one or more of these 
coils, the following combinations can be made, viz, the 
engine shaft can be coupled to either the hollow or the solid 
shaft, or to both at the same time, or the hollow and solid 
shafts cau be coupled together, whilst the engine shaft 
remains disconnected from both of them. If we consider a 
group of two engines, A and B, with the two dynamos, 4, 
and Bi, which are mounted between them, the normal con- 
ditions are that dynamo 4, is driven by engine a, and 
dynamo B, by engine B; but if the latter breaks down, 
dynamo Bi can be driven from engine a by ocupling both a 
and В, to the solid shaft. If, at the same time, the dynamo 
A, were to break down, it can be disconnected from the engine, 
A, without preventing this latter from operating dynamo в,. 
The booster, which would not exist in other lines of plant 
added for extensions, can of course be driven from either 
engine by coupling the engine disc to the solid shaft, and 
the only inconvenience which may be cansed by it, is that 
when driving a dynamo by the engine which is not next to 
it, hat is, through the solid shaft, the booster must be run 
round whether it is wanted or not for the service. 

The arrangement is an ingenious one, and as both engines 
and dynamos are constructed go as to be able to stand a 
heavy overload, it is claimed for it that it does away with the 
necessity of providing reserve units. We do not see, how- 
ever, in what manner the Arnold system is superior to the 
plan of using independent generating units, each of which 
is capable of standing a good overload, except in the case of 
the simultaneous breakdown of the engine of one unit and 
the dynamo of another; and even then, as we shall see later, 
the advantage is not always with the Arnold system. The 
weak point of the Arnold system is the central engine of 
twice the power of each of the end ones, as if this breaks 
down it not only causes a 100 per cent. overload of the other 


engines, but it also divides the line of plant into two inde- 


pendent sets; во that, if one dynamo also breaks down, the con- 
ditions are either that one engine and the one dynamo it can 
drive must both work at 100 per cent. overload, or if the 
other two dynamos are allowed to take a share of the over- 
load, the engine which drives them must work at more than 
100 per cent. overload. On the other hand, with four equal 
and independent units, if one breaks down each of the others 
must take a 33 per cent. overload, or if two sets are unfit for 
service at the same time each of the remaining two would 
have to work at 100 per cent. overload ; that is to say, they 
would be in no worse case as regards overload than if they 
were arranged on the Arnold system, and all the expense and 
complication of hollow shafts and magnetic clutches are 
avoided. But with independent unite there is no need to 
restrict the number to four, and if we suppose the plant to 
consist of six units instead of four, we find that the advantage 
is all on the side of the independent plante, as if each unit 
is capable of standing an overload of 50 per cent., the inde- 


pendent units can do all that the Arnold plant could do if 
each engine and dynamo in this latter cage were constru 
to carry an overload of 100 per cent. | 


INTERNATIONAL COMPETITIVE TRIALS OF 
ACCUMULATORS FOR ROAD TRACTION. 


THE competitions between automotric hackney carriages 
organised by the French Automobile Club supplied valuable 
data relative to the electric power and energy consumed by 
the various vehicles under given conditions. But, since the 
accumulators used were all of the Fulmen type, and the 
time over which the trials extended was altogether insuffi- 
cient for any test of durability, the competition was 
necessarily barren of results bearing upon the comparative 
value of different forme of accumulator which have been 
put forward as being eminently suitable for traction. It can 
only be said that the Fulmen accumulator gave excellent 
results during the nine days over which the competition 
extended, leaving open the important questions as to its 
durability and as to the possibility of a practical superiority 
on the part of batteries giving a far lower rate of 

and having a much smaller specific capacity. ‚ 

Several members of the Committee for the Oab Competi- 
tion were of opinion that an Accumulator Competition had 
become an absolute necessity. On the proposition of M. 
Jeantaud, the club voted that this suggestion should be 
acted upon; and a special committee of 81 members was 
appointed to organise a competitive trial of accumulators. — 

An authoritative and unbiassed test of this nature has, in 
our opinion, been too long delayed ; it should, we think, have 
been carried out long ago in this country. It is within three 
months of three years since the following appeared in our 
columns :—“ A period, let us hope, is approaching, when 
practically accurate data will have to be taken into considera- 
tion and acted npon by those who come before the public 
with electro-automotric systems. With accumulators intended 
for other applications, commercial success may sometimes be 
achieved by bold assertion and an extensive system of adver- 
tising; but, in electric traction, short shrift will be given to 
secondary batteries and systems that are found to be deficient 
as com with others that may be available. 

The above-mentioned Special Committee has, in its turn, 
nominated a sub-committee to arrange the details of the expe- 
riments and to draw up a programme. This Aj reap as 
dci by the Special Committee and by the Automobile 

ub, is reproduced below. 


The competition is to be confined to accumalators in- 


tended for automotrio vehicles driven on ordinary roads. It 


hes also been decided that, with a view to testing ер 
tical value of the appliances from the point of view of the 
special application for which they are intended, the accumu- 
lators shall be, during discharge, subjected to mechanical 
vibrations and jolting similar to those to which they might 
be exposed on roads maintained in an average condition of 
efficiency. The rate of discharge is to be varied within wide 
limits during certain periods, alternating with intervals of 
rest, according to the diagram given below. The mechanical 
vibration and the variations in the rate of discharge are to 


be the same for all the batteries submitted to the tests, and 


the required capacities and rates of discharge are to be those 
which the cab competition has shown to be necessary for 
street traction. 

With a view to ascertain the condition of each battery, 
constant current discharges are to be taken from time to 
time, which will determine a methodical and sucoessive 
elimination of batteries which, by reason of waste of active 
material or deterioration, no longer exhibit a sufficient 
capacity. 

{n order that the competition may not be confined to accu- 
mulators in which the active materials are spongy lead and 
lead peroxide, the Committee has not fixed the number of 
plates to be used, but only the potential difference below 
which no battery is to fall at the end of each constant cur- 
rent discharge. The batteries will thus be compared under 
strictly the same conditions from the point of view of the 
discharges. It is for the manufaoturers to so proportion the 
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weight of the elements that the conditions of the programme 
may be ош with as perfectly and for as long a period 
as possible. | 

п regard to the charging of the cells, the Committee has 
considered that each competitor should be allowed to a cer- 
tain extent to regulate the rate, provided he remain within 
the conditions of practice. This would seem to imply that no 
particular density of current will be imposed ; but the mean- 
ing 18 rendered somewhat obscure by the wording of the 
following rule, viz. :— 

It has thus been decided that the accumulators shall be 
equally charged in series with a current decreasing, nearl 
regularly, in eight hours, from 80 to 15 amperes. For eac 
charge the competitor is to indicate the initial current at 
which his battery may be circuited and.the quantity of elec- 
tricity to be supplied to it. ; 

The expression “ equally” is puzzling ; but it would seem 
that all the accumulators are to be connected in series, but 
that any one of them may be short circuited until the 
decreasing current has fallen to any required extent. 
This arrangement, says the Committee, as reported by 
L’ Industrie Electrique, has the advantage of necessitating no 
alteration in the connections of the batteries for charging or 
discharging, and it facilitates the measurements. 

To avoid any exaggerated estimate on the part of the 
competitors of the surcharges given to their respective 
batteries, each of these will be connected to an energy meter, 
which will measure the quantities (watt-hours) given and 
expended each day; it will determine the daily efficiency, 
the mean efficiency, and the total quantity of energy 
a plied by the battery prior to its becoming unservice- 
able. | | 

All the results of the competition will be given in a 
detailed report. If they do not reveal the existence of the 
ideal accumulator they will at least exhibit the present stage 
of progress, and, the Committee ventures to hope, will 
indicate the path to be followed to arrive at future improve- 
ments. 


PROGRAMME OF THE COMPETITION, 


Article 1.—U nder the patronage and direction of the Auto- 
mobile Club of France, a society of encouragement for the 
development of the automobile industry, an international 
competition is organised between manufacturers or inventors 
of accumulators for automobile carriages circulating on 
ordinary roads. 

Article 2.—The competition will take place at Paris on 
the second Monday in April, 1899, and on following days. 

Article 3.— Тһе competition will bear upon the following 


ints :— 
Pa) The durability of the elementa. ` 

(b) The commercial efficiency of the battery, i. s., the 
ratio between the energy supplied at the aocumulator ter- 
minals during charge and the energy yielded during dis- 


(c) The frequency, importance, and facility of the opera- 
tions necessary for maintenance. 

(d) The weight of the accumulators as compared with 
their rate of discharge and their capacity. 

These points are to be determined under conditions of 
jolting and variation of rate of discharge as nearly as possible 
similar to those which accumulators would undergo when in 
action on automobile carriages. 

Article 4.—The number of batteries is not limited; but 
no competitor can submit several batteries of the same ty 

Article 5.—For every battery submitted, an entrance i 
shall be paid, viz., 500 francs if paid prior to January 31st 
inclusive, or double that amount if the payment be made 
between that date and February 28th, 1899, when the list 
of competitors will be finally cloged at midnight. 

Each application for кера must be accompanied by 
the entrance dues, which will not in any case be returnable. 
The Committee mentioned under Article 14 may, however, 


grant a reduction of one-half of the dues in the case of . 
competitors who, in their opinion, may merit such reduo- 


D. 

Article 6.— The batteries, in a charged condition, must 
be delivered at the premises reserved for the competition on 
Tuesday, April 4th, in order to allow for the time which is 
necessary for the installation of measuring and recording 
instruments, and of the apparatus for discharge and for 


vibration or jolting. On the same day the competitors must 
remit to the president of the Committee a Set api notice, 
accompanied by all necessary drawings and specimens. 


This not ioe must also state the selling price of the battery. 


Article 7.—The competition testa will, as a rule, be con- 
tinued as long as may ben to render all the batteries 
unserviceable. The testa will, however, be discontinued after 
the expiration of six months, | 

Article 8.— Each battery submitted to the competition, 
composed of a suitable number of elements enclosed in a con- 
taining tray, must not weigh more than 110 kg. (242 lbs.) 
exclusive of the containing tray. The battery must be able 
to yield 120 ampere-hours at the constant rate of 24 amperes 
ОШ five hours, without a fall of potential difference below 
8'5 volts. 

Article 9.—The tests will take place in periods of six days 
separated by a day of reat. 

One day each week the batteries will be discharged in 
series, without jolting, at the constant rate of 24 amperes 
during five hours. Every battery in which the potential 
difference at the terminals falls during these tests below 8°5 
volts will be cut out of circuit. After being four times out 
out of circuit, the battery will be definitely withdrawn from 
competition. 

The seventh day (Sunday) will be one of the days of rest. 

Article 10.—The charge 1s to be effected within the maxi- 
mum period of eight hours, on the batteries connected in 
series, with a decreasing current of which the initial strength 
shall not be above 30 amperes, and the final strength shall 
be about 15 amperes. The charging of each battery shall be 
stopped each day on the order of the competitor or his duly 
accredited representative. | 

Article, 11.— During the intervals of rest between dis- 
charge and charge, which intervala are never to exoeed two 
hours, the competitors, or their representatives, shall be 
authorised to inspect their batteries, to maintain the strength 
of the electrolytic solution, and to clean the elements; but 
they will not be allowed to change any plate or add anything 


to it. 
Article 12.— Besides an ammeter measuring the total 
quantity of electricity supplied to and from the ies as 


a whole, an energy meter (wattmeter) attached to each bat- 
tery will measure the quantities of energy absorbed by and 
supplied to (?) each of them, во as to allow of the determina- 
tion of their commercial efficiency. 

A commercial voltmeter attached to both poles of each 
battery will allow of the variations of potential difference 
during successive charges and discharges being noted. This 
instrument shall, from time to time, be calibrated by means 
of a standard voltmeter. 

During five other days the batteries will be subjected for 
five hours, by means of an automatic apparatus, to vibration 
and jolting as nearly а р ible analogous to what they would 
experience on automobile carriages travelling on ordinary 
3 or paved roads. "E 

Daring these five hours the batteries, connected in series, 
will be worked at variable rates of discharge according to 
the table and diagram below. 

This diagram of discharge, realised by means of a oommu- 
tator making one revolution to the half-hour, will be 
repeated 10 times in succession, each complete revolution 
corresponding to a quantity of electricity practically equal to 
12 ampere-hours. 


TABLE OF ACCUMULATOR DISCHARGE. 


Current in Quantities of electricity 
amperes. ampere-minutes. 

20 2 40 
100 0:5 50 
30 3 90 

40 2:5 100 

70 3 210 

30 5 150 

20 4 80 

0 10 0 


Article 18.—The current will be supplied by the 
Committee to the competitors at the expense of the latter, 
at the maximum price of 1 franc per kilowatt-hour; all other 
costs being defrayed by the Automobile Club. 
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Article 14.—The carrying out of this 
entrusted to a Committee composed of members of the Auto- 
mobile Club who are bond fidenon-competitors, In addition to 
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Current. in amperes. 


Tine in minutes. 


the members of this Committee, ita President may utilise the 
services of electrical engineers appointed by him to carry 
out the trials and to exercise the neoe supervision. 

As a condition of their inscription, the competitors under- 
take to abide by the decisions of this Committee, which is 
to be the to'e judge in all questions that may arise out of the 
application of the present programme. 

Article 15.—This Committee will be charged with the 
drawing up of a detailed report. In addition to the latter, 
it will from time to time publish an abstract of the results 
obtained. | 

Article 16.—Medals and diplomas may be awarded to the 
competitors, 

Article 17.—All civil and penal responsibilities must be 
met by the competitors on whom they may devolve ; it being 
understood that the Automobile Olub d^olines all responsi- 
bility of avy kind. 


THE SULZER STEAM ENGINE. 


II. 
EXPERIMENTAL RESULTS. 


WE now propose to treat the important question of economy 
in this type of engine. As we have already said, the Salzer 
engines are usually horizontal oondensing, are always 
provided with very effective steam jackets, and four valves 
to each cylinder, and are made double-acting. 

In Engineering, for January, 1892, a series of 23 experi- 
ments were published on single cylinder, compound, and 
triple Salzer condensing engines, and before proceeding to 
consider more modern testa, it may be well to give the chief 
results of these trials. The best and most acourate way of 
stating and comparing results thus obtained is that recom- 
mended by the Steam Engine Efficiency Committee of the 
Institution of Civil Engiaeers, namely, to give the heat or 
number of thermal unita required per minute, per indicated 
and per brake H.P. Unfortunately these figures are not 
reported in these earlier experiments. We must, therefore, 
be pardoned if we revert to the old fashioned way, and give 
the consumption in pounds of steam or feed water per I.H.P. 
per hour, disregarding the fact that the pressure of steam 
varied in the different experiments. 

The first series consists of five experiments on single 
cylinder engines, with steam pressures of from 72 to 95 lbs. 
„req ur. ine, and рч «peds varying from 272 to 488 
\о por minute, Tne I. H.P. was from 157 to 400, the 


I. H.P. varied slightly from 1850 to 1897. 


me will be steam consumption, excluding the water condensed in the 


steam pipe between the boiler and the engine, but including 
all steam jacket water, was 17:9 to 19:2 lbs. per I.H.P. per 
hour, or a mean of, say, 19 lbs. 

The next series of ten experiments were on com 
engines. Here the steam pressure varied from 84 to 104 lbe., 
and the piston speeds from 385 to 689 feet per minute, the 
engines indicating from 183 to 524 H.P. The steam con- 
sumption, taken as before, rose from a minimum of 1934 lbs, 
{о а maximum of 15:5 lbs. per I.H.P. per hour, or a mean, 
say, of 14°38 lbs. 

In the /riple engine series of six experiments the steam 
pressure was from 104 to 156 lbs. per square inch, and 
piston nos from 444 to 607 feet per minute. The I.H.P. 
varied from 200 to 615, and the steam consumption, taken 


as before, from 11:7 to 12:7 lbs. per I. H. P. per hour, or а 
mean of 12:18 lbs. We may therefore вау with these 
three types of engines, having one, two, and three cylinders, 


the relative steam consumption, deducting and including the 
quantities given above, are respectively 19:0, 14°3, and 
12:2 lbs. per I. H.P. per hour. With a good boiler and 
saturated steam, and & good coal giving 10 lbs. evaporation 
per pound of coal, these figures are equivalent to 2 lbs, 
1j je and 1] lbs. of good оов! per indicated horse-power 

r hour. 

Since the publication of these trials in 1892 better results 
have been obtained „as we will now proceed to show, and 
various improvements effected. The single cylinder engines 
have one crank, the compound horizontal are sometimes 
made with the cylinders tandem, working on to one crank, 


sometimes side by side with two cranks, the fly-wheel being 


in the middle. In the triple horizontal engines two cranks 
are usually adopted. Two cylinders are connected to one 
crank tandem, and one cylinder to the other, with the 
fly-wheel in the centre. Numerous trials have зеп made 
on engines of this modern typ». We subjoin particulars of 


three, carried out оп friple condensing steam jacketed Sulzer 


engines, both horizontal and vertical, two working with 
saturated, and one with slightly superheated steam. 

The first experiment at a large mill near Moscow was ona 
horizontal engine with cylinder diameters of 26 inches, 
39°4 inches,and 59:1 inches respectively. Stroke 47:25 inches. 
Revolutions pər minute 76, giving a piston speed of 600 feet 
per minute. Here the high pressure and intermediate 
cylinders act on one crank, and the low cylinder on 
the other, with a fly-wheel for 32 ropes in the centre. The 
engine works with saturated steam, and an injection ocon- 
denser is used. In addition to the ordinary governor a 
second is provided, which regulates the steam stop valve, if 
the normal speed is exceeded by two revolutions a minute, 
and algo opens an air valve, thus annulling the vacuum and 
bringing the engine rapidly to a stand. Testa were made in 
1898 with а boiler preesure of 150 to 160 lbs. р паге 
inch. The load varied from 1,150 to 1,250 I.H.P., snd the 
weight of steam passing through the cylinders and jackets 
per I.H.P. per hour was 11:7 lbe. 

The next trial was made on a horizontal triple condensing 
engine driving a cotton mill at St. Petersbarg. There are 
four cylinders, high pressure, intermediate, and two low 
pressure, and they are arranged tandem, with two cylinders 
coupled to each crank, at an angle of 90°. The cylinder 
diameters are respectively 80 inches, 44:5 inches, and two of 
51°6 inches, with a stroke of 78 inches to all four. Number 


of revolutions per minute, 56; piston speed, 725 feet per 
minute. There are two air pumps, and 36 ropes on the 


fly-wheel. Four careful experiments were carried out on this 
engine in 1895, the indicators being previously tested. The 
The steam 
consumption, excluding the water in the steam pipes, but 
including all the steam jacket water was from 11:18 lbs. to 
11°37 Ibs. per I.H.P. per hour, giving a mean of 11°3 lbs. 
In these intercsting experiments the steam was cut off at 
about 18 per cent. of the stroke in the high pressure 
cylinder. 

The third experiment was on a horizontal ¿riple engine in 
Germany, and is especially noteworthy because it was made 
with steam slightly superheated, viz, about 17° F. As 
might be expected the superheat quickly disappeared in the 
high pressure cylinder, nevertheless, as will b» seen, it pro- 
duced a considerable economy, the important point being to 
have in any case dry steam in the high pressure cylinder. 


D 
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The diameters of the three cylinders were 20'5 inches, 
91:5 inches, and 47:25 inches respectively, with 55:2 inches 
stroke; revolutions per minute, 66; piston 
minute about 600. There were two cranks coupled at 90°, 
the high pressure and intermediate cylindera worked tandem 
on one, and the low pressure cylinder on the other. The 
steam pressure was 170 lbs. per equare inch, cut off in the 
high ure cylinder abont one-fifth. Two tests, of which 
we give the average results, were made on this engine in 
1895, when it indicated from 680 to 785 H.P. The steam 
consumption was 10:8 ‘lbs, in the first, and 10°7 lbs. in the 
second trial. In the writer's opinion this is a very re- 
markable result, probably the best on record for the degree 
of superheat. It is only fair, however, to add that it is not 
quite accurate to compare the consumption in pounds of steam 

I.H.P. per hour when dealing with saturated and super- 
heated steam, because there is more heat per pound in the 
latter. Allowance should be made for this, and the results 
should, if possible, be stated in T.U. per minute per I.H.P. 
In the trial here considered, as the degree of superheat was 
so small, tbe error is probably very slight. 

One of the latest and most economical trials on a Sulzer 
engine was made at St. cel DE пса а г horizontal 
condensing engine, provi ith superheater and economiser. 
The former, however, was not Died. and the steam at 150 lbs. 
pressure per square inch was only dried. The engine had 
two oranks, and all the cylinders and covers were jacketed 
with steam. The diameters of the three cylinders were 


14,3, inches, 285 inches, and 84,2, inches respectively; 


stroke, 392 inches; revolutions minute, 60. Four trials 
were made, and the number of T.U. required per I. H.P. per 
minute were fortunately given in each case. The engine 
drove a pump to supply water from the Lake of Constance 
to the town of St. Gall. The I.H.P. varied from 201 to 
207. The consumption of steam per I.H.P. per hour was 
from 11:5 to 12 lbs., and the T.U. per minute per I.H.P. 
varied from 211 to 220. 
In oonclusion, we would call the attention of our readers 
to the remarkably economical results of these engines, 
i ly, as already noticed, in those using dry or super- 
heated steam. With a good boiler and good coal the con- 


sumption here given is equivalent to 1 Ib. of coal per І.Н.Р. 


per hour. Engineers should study these figures with 
attention and interest, and compare them with the results 
obtained in experimenta on other types of engines. 


SOME METHODS OF MEASURING HIGH 
POTENTIALS WITH LOW POTENTIAL 
INSTRUMENTS.” 


By SAMUBL J. BARNETT, Ph.D. 


In the course of a recent investigation,t necessitating the 
use of electrical charges at high potentials, it devolved upon 
the writer to develop some means of measuring such potentials 
with low potential instruments ; the result being that two 
methods were devised by which the range of an electro- 
meter or ballistic galvanometer may be almost indefinitely 
extended :— | 

1. Опе of the methods consists in applying the whole 
potential difference to the terminals of two condensers 
arra in series, and measuring the fall of potential 
between the plates of one of them. From this and the known 
ratio of capacities the whole potential difference at once 
follows. Then let о, and с, (fig. 1) denote two condensers 
(and their capacities) arranged in series, and having the 
joint capacity С ; let the electrometer, E, be connected to the 
coats of с, the terminal coat of which is earthed, and let v 
be the total fall of potential throngh the series, and v, that 
through c,. Then we have, including in c, the capacity of 
the electrometer, | 

_ _ 06 . _„ 07T6 

Су = С; vi NUUS ү; whenoe v = v, TER 


* The first metbod here given was described as a portion of a 

ver, “ Оп the Surface Tension of Liquids under the Influence of 
Electroetatio Induction," Phys. Rev., 6, p. 257, 1898. 

T Le. ante, 


in feet per 


By suitably adjusting the ratio ata , an electrometer 
: 2 £ 2 


(or ballistic galvanometer) of any convenient range may be 
used to measure any difference of potential within its range 
or higher, except in so far as leakage, absorption, &c., render 
the indications of the instrument unreliable. That these 


indications may be trustworthy, the ratio of capacities, 
including the absorption and leakage, must remain through- 
out the observations the same as the ratio of calibration. 
This ratio, in the investigation above mentioned, was 75 to 1, 
enabling a Kelvin quadrant electrometer to measure poten- 
tial difference as great as 80,000 volts. Although this 
method had not been used previous to this investigation, so 
far as my knowledge goes, yet the principle on which it is 

been of service to Lord Kelviu since 1885* in the 
calibration of electrostatic voltmeters, &c. 

2. The other method is an inversion of Faraday’s well- 
known method of comparing capacities: The ratio of capa- 
cities being known, the initial potential difference can be 
computed from the final, which may be made as low as 
desired by suitably adjusting or selecting the condensers to 
be used. Thus, let c, and сз (fig. 2) be two condensers (and 


Fd. 2. 


their known capacities), which can be connected in multiple 
through the switch, K; the terminals of an electrometer, or, 
better, a ballistic galvanometer, B, are connected witb the 
coatings of C1. The potential difference to be measured, v, 
is applied to the of C}; C, is then insulated and 
immediately put in multiple with c,, reducing the potential 
difference to v, by increasing the capacity to C, + С,, where 
instantaneous discharge oocurs through the galvanometer, 5. 


Here we have 
€ у = (0, + Cs) vi; 
whence, as in method (1), 
yay, rte 
yo vi A. 


From the known capacity, с, + Cs, and the galvanometer 
deflection, vi is readily found. This method possesses a 


* Proc. B. A. A. B., Aberdeen, p. 907, 1885. 
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great advantage over (1), in that it avoids completely the 
troublesome effects of absorption and leakage, the whole 
process of arrangement in multiple and final discharge being 
practically instantaneous. 


Colorado College, Colorado Springs. 


CORRESPONDENCE. 


On the Recovery and Refining of Nickel. 


The * Notes on the Recovery and Refining of Nickel,” by 
Mr. Sherard Cowper-Coles, which appeared in the last issue 
of the ELECTRICAL REVIEW, pp. 926-927, remind us of 
Queen Anne’s death, and do not add anything to our 
knowledge. 

We have heard before of the processes described by Mr. 
Cowper-Coles, and I must be allowed to say that when an 
electro-chemical question is treated їп а journal of such a 
high standing as the ELECTRICAL REVIEW we are entitled 
to hear of some new ideas, or if it is a mere compilation, we 
may expect that it will present to the reader, in a clear and 
comprehensible manner, a complete summary of the best 
methods which have been devised, and which give the most 
satisfactory results. Besides, such a description should be 
accompanied with remarks and criticisms made from a 
technical point of view by the writer, who should have made 
some prior experiments on the subject. We do not care for 
articles on electrolysis made at the British Museum Reading- 
Room or in any other library, from extracts of English and 
foreign books and periodicals; bnt we appreciate articles 
such as those of your late contributor, Alexander Watt, who 
never wrote in the ELECTRICAL REVIEW а line on electro- 
chemistry unless he had made experiments and careful 
- investigation. 

The * Notes on the Recovery and Refining of Nickel” do 
not resemble at all the articles written by Alexander Watt, 
as Iam sorry to say that they appear to be ыт copied, 
almost word for word, from books and scientific publications 
which ought to have been quoted by Mr. Cowper-Coles. 

Leaving aside the paragraphs which do not refer to the 
electro-deposition of nickel, I will, in the first place, point 
out that the sentence for an “ English patent filed in 1840,” 
&c., &c., is taken almost verbatim from p. 395 of “ Electric 
Smelting and Refining," the second edition оѓ “ Elektro- 
metallurgie" by Dr. W. Börchers, translated by W. 
McMillan. | 

Then follows the passage on Bóttger, which is borrowed 
from Borchers (vide supra). 

The paragraph commencing “ In Andre’s process ” is taken 
from the same book, pp. 395-396. 


Askermann bas tried fusing 
chromium oxide and antimony 
sulphide, below the fused crust 
of sulphides which is formed, a 

ne mass of the two metals 
occurs, the antimony being finally 
removed by oxidation or refu- 
sion. The addition of sulphides 
is considered to accelerate and 
facilitate the metallurgical re- 
actions. —CowPER-COLzs. 


Ashermann fuses chromium 
oxide and antimony sulphides, 
The cracible afterwards contains, 
under a crust of sulphides, a 
crystalline mass of the two 
metals; the antimony can then 
be removed by oxidation or re- 
fusion.  Ashermann thinks the 
addition of sulphides in general 
advisable, in order to accelerate 
and facilitate metallurgical re- 


Mr. Oowper- Coles says:— 
Hoepfner has patented a pro- 
cess for using a purified neutral 
solution of nickel which he then 
acidifies with a weak and freely 
conductant oxygen acid (citric or 
phosphoric acid) which is elec- 
trolysed with the aid of insoluble 
anodes. 

The anodes are immersed in 
cells containing a solution of the 
chlorides of a more electro- 
positive metal. 


Mr. W. Borchers says:— - 


Hoepfner prepares a purified 
neutral solution of nickel; this 
is then acidified with a weak 
and freely conductant oxygen 
acid (citric or phosphoric acid), 
and is electrolysed with the aid 
of insoluble anodes. 


The following paragraph is a literal reproduction of page 
430 of Mineral Industry for 1896, in which Titus Ulke 


speaks of electrolytic nickel :— 


In the commercial electrolysis 
of nickel, even with anodes con- 
tainiog as high as 96 per cent. 
of nickel, the anodes readily fall 
to pieces, owing to their uneven 
solution. А large quantity of 
anode scrap is formed, often as 
much as 50 per cent.; this 
difficulty increases when matte 
anodes are used. 

= COWPER-OOLES. 


In the commercial electrolysis 
of nickel, even with anodes con- 
taining as high as 96 per cent. 
of nickel, the anodes readily fall 
to pieces, owing to their uneven 
solution, and a large quantity of 
anode scrap, often as much as 
50 per cent. of the charge is pro- 
duced. . . . . Thedifficalty 
increases when matte anodes are 
employed.—Trrus ULKE. 


One example more, which shows a strong family likeness 


between what Mr. Co 


r-Coles has written, and an extract 


from Mineral Industry for 1898, page 141 :— 


actions.— Mineral Industry. 


I will not call this plagiarism ; I prefer to suppose that 
Mr. Cowper-Coles some time ago scribbled some notes on 
loose slips and forgot to quote the source of his information. 
If so, he will really be surprised when he reads thie, because 
he very likely thought he: was the author of his “ Notes on 
the Recovery and Refining of Nickel.” 

Pertinax. 


Cowper-Coles Electrolytic Cyclic Process. 


With reference to the question of priority of use of the 
revolving cathode, raised in the discussion in your last week's 
issue, I think Mr. Cowper-Coles will not have the slightest 
difficulty in proving Dr. Tommasi's patent of 1892 to have 
been anticipated, as this device was employed in 1889 in a 
South Wales smelting works for the deposition of gold in 
bullion refining. 


. December 30th, 1898. 


W. Gibbings. 


Shocks. 


Can any of your readers give mean explanation of the fol- 
lowing circumstances :—On the afternoon of December 24th, 
about 2.30, something went wrong with our lighting and we 
found there was a leak of about 20 amperes at 1,100 volts. 

The generating station is about two miles from the town 
of Limavady and the line is entirely overhead, except at 
three points, At these places it runs underground in a 
trench 2 feet deep, and is India-rubber oovered cable 
armoured with galvanised iron wire. 

I give a diagram of the connections. А is a transformer 
station, a wooden house above ground; в a junction with a 


Feeder. 


o, From generating station; s, To other sub-stations. 


feeder lately laid down. Between A and в the line was under- 
ground for 50 or 60 yards. This distance is grass lawn and 
gravel entrance drive of a residence. 

On walking over this place near where the line is buried 
distinct shocks could be felt and numerous earth worms were 


rising to the surface. 


There had been heavy rain, and the ground was very wet. 

Can any of your readers explain why shocks should be felt 
on the surface ? | 

Of course, one of the wires was leaking to earth, and it 
may be that there was a fault on the other cable at one of 
the other places where it is buried; but I cannot understand 
why anyone standing on the ground should feel a shock. 
Both cables are in the same trench, 5 or 6 inches from one 
another. А 

I see birds sitting on the bare wires while the current is 
on, sometimes thousands of starlings literally cover the wires, 
and it seems to do them no harm. 

I may mention that as it was getting late we simply cut 
out the cables between A and B, which remedied matters for 
the time. 


| J, E. Ritter. 
Limavady, December 26th, 1898. 


Trolley Pole Ropes. 


In reference to the regrettable accident which oocurred on 
the Halifax electric line on the 22nd ult., the question may 
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well be asked, Is it necessary for cars to have ropes continu- 
ally hanging from the trolley poles ? they not only appearing 
unsightly, bat beyond all doubt a danger to passengers. 

I would like to direct the attention of engineers and tram- 
way managers to the running of the electric cars at Bristol, 
which have been in operation for over three years. Here the 
trolley ropes are hung up to the poles and standards imme- 
diately the cars leave the depot, and are only unhooked when 
it is necessary to change the trolley to another wire at the 
end of journey. Assuming the trolley jumps the wire at 
any point, no possible danger need be feared, as (from che 

iar construction of the trolley head) it simply glides 
under the bracket arm or span wire as the case may be, 
until the car is brought to rest. 

It is, therefore, to be hoped that tramway managers will 
copy the example set at Bristol, and insist upon all ropes 
being attached to the trolley standard, when a recurrence of 
a similar accident will be entirely obviated. 


Pro Bono Publico. 


Re Brighton Breakdown. 


Owing to the pressure of business and the intervention of 
the holiday, I have been unable, until now, to reply to 
“H.C. L. s“ letter in your issue of December 28rd. 

When I penned my first letter, I had no intention of 
allowing myself to be drawn into a prolonged corre- 
spondence, as I have not the requisite leisure to do the sub- 
ject 3 is must be my excuse for withdrawing from 
the discussion at 5 and also for declining to enter 
into a detailed explanation as to how to reconcile the facts 
with the characteristic curve. At some later date, should 

consider it of sufficient interest and time should it, 

shall be glad to deal with the subject at greater length, 

and alao to give some particulars as to how we propose to 
prevent the recurrence of such a mishap. 

For the present, however, I must be content with a brief 

to the other points raised in Н. C. L.'s" letter. 
let me assure him that we are in perfect accord as to 
the meaning of the characteristic curve. 

I must, apologise for having mis-read the aph in his 
letter relating to demagnetisation, but if his remarks, as 
explained, are trne, I am quite at a loss to understand how 
a self-excited shunt machine can ever run down to zero 
much lees actually reverse, and some considerable modi- 
fication of the usually accepted theory will have to be 

With reference to the “penultimate” paragraph of my 
previous letter, I must explain that this was not intended as 
a proof that such effects exist (a fact which unfortunately 
a no proof) but asa reply to tne statement made by 
H. C. L.“ in his letter of December 9th, which ran as 
follows :—* A properly-deeigned shunt dynamo, if run up to 
speed with its terminals short circuited (and therefore giving 
no volts) will, if the resistance between the terminals be 
suddenly increased to its normal full load value, immediately 
take on its full output more or less rapidly.” 

I would point out that the conditions mentioned in this 
Paragraph do not form a lel to the Brighton case, 
unless it be assumed that the dynamo is started up with 
the brushes in the full load position, in which case the 
statement is clearly in direct opposition to the facta. 

Like H. C. L.,“ I am only desirous of arriving at the 
true canse, and if my explanation is insufficient, I shall be 
- too glad to see a better substituted. 

conclusion, I would like to express my appreciation of 
the courtesy with which H. C. L.“ has criticised my views, 
our differences notwithstanding. 
Wm. C. P. Tapper. 


The Deposition of Copper. 


The ‘advocated by your correspondent * Lux" 
for the ition of the tubes, &c., having for its object the 
discarding of burnishers, was in use at the Anaconda Works 
some two or three years ago, but has, I believe, been dis- 


W. Gibbings. 
December 80th, 1898. 


REVIEWS. 


Practical Calculation of Dynamo-Electric Machines. By 


ALFRED E. Wiener. New York: W. J. Johnston Co. 


We learn from the preface that the aim of the author has 


been to make this book thoroughly practical, and with this 


in view he has therefore departed from the time-honoured 
custom of filling a large part of his available space with 
chapters onthe theory of magnetism, electro-magnetic induc- 
tion. &., and e dire 5 entirely A the calcala- 
tions necessary for the design o namos of various t 

The tables and formule which lain the basis of {= 
calculations have been derived from the data and tests of 
over 200 of the best modern dynamos of American and 
European make, and the author claims that whereas the 
application of the formule given usually in text-books 
requires more or less experience in dynamo design to be suc- 
cessful, his treatment gives this practical experience, and 


should enable anyone with a knowledge of arithmetic and 


algebra to successfully calculate and design any kind of con- 
tinuous current dynamo by means of the tables and formulæ 
provided in this book. This claim is a very bold one, and 
we should be doubtful of the result of entrusting the design 
of a large dynamo to anyone whose knowledge did not extend 
beyond what could be learnt from a book, however good that 
book may be; as it appears to us impossible to provide 
formule to meet all the varying requirements that are met. 
with in dynamo design. Indeed, we have only to turn to the 
examples of the design of machines given by the author to 
find that the exact values of some of the constants are not 
fixed by a hard and fast law, but vary between certain limits, 
and that the designer has therefore to make a choice which 
may or may not lead to a satisfactory result. Whilst thinking 
that in this respect the author is claiming too much for what 
he calls the practical treatment as opposed to the theoretical 
treatment given in many text-books, we consider that the 
tables in this book give a very large amount of useful infor- 
mation which should be of great value to anyone who has 
already some practical experience in the design of dynamos. 
The author divides his book into eight parta, the first of 
which is introductory and treats briefly of the production of 
electromotive foroe, the collection of commutated currents, 
and the different ways of winding the armature, and of 
exciting the field. In Part II. the author proceeds to the 
calculations of the armature, first determining the length of 
active conductor, then Ив sectional area and dimensions, 
then the diameter of the core and its length and radial 
depth. To obtain the length of active conductor, reference 
is first made to tables which give for machines of various 
types the percentage of the circumference which should be 
embraced by the poles ; the best peripheral speed according 
to the output of the machine in kilowatts, and whether it is 
belt driven or direct driven and has a drum or ring arma- 
ture; the most suitable field density in the air gap for 
machines of different outputs according as they are bipolar 
or multipolar, and have smooth, toothed, or perforated cores; 
and the values of what is called the armature induction or 
volts generated per unit length of wire cutting unit field at 
unit ү for different percentages of polar arc. The 
values found in these tables are then inserted in the formula 
which gives the length of active wire in terms of the arma- 
ture induction, the peripheral speed, the field density, and 
the E.M.F. to be generated. The size of the conductor is 
settled by choosing a current density which is left very 
much to the experience of the designer, as the author only 
fixes an upper and a lower limit, and gives but little 
guidance as to when one should approximate to one or the 
other value. The mean winding diameter of the armature is 
calculated from the peripheral speed and the revolutions per 
minute and the diameter of the core is obtained from it by 
subtracting the depth of the winding, values of which for 
different outputs are given in tables. The circumference 
and depth of winding being fixed, the number of wires 
per layer, and the number of layers that cau be got into this 
space are found, reference having again to be made to tables 
which give the allowances that should be made for insulation, 
binding wires, driving strips, clearance, &c. The length of the 
core is found by dividing the length of active wire by the num- 
ber of wires on the armature, and the radial depth of the core is 
then fixed by calculating the total magnetic flux through the 
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core, and dividing this quantity by twice the core length, by 
the ratio of net to total sectional area (values for different 
thicknesses of discs and methods of insulation are given in a 
table), and by the magnetic density, the best values of which 
are foand by reference to another table. 

The methods adopted in calculating the leading particu- 
Jars of the armature have been given at some length, as they 
indicate very well the principles of the treatment thronghout 
the book, all calculations being made by means of formulas, 
the constante required for which are found by reference to 
tables, in which their average values, deduced from the data 
of existing machines, are given. In similar manner, tables 
and formule are given for determining the total length and 
weight of wire on the armature, armature resistance, hyste- 
resis and eddy current losses, effective cooling surface, and 
rise of temperature in the armature, drag on the conductors, 
energy losses due to friction and contact resistance of 

brashes, and the diameter of shaft, diameter and length of 
journals, and other mechanical data of the armature. 

Parts III. and IV. deals with the calculations of the 
magnet frame, and contain a number of tables and formule 
for determining the coefficient of magnetic leakage, with 
examples of their application to magnetic frames of various 
types, and for fixing the best proportions of magnet limbs 
&nd pole pieces of different materials, and of non-magnetic 
supports for attachment of the magnet frame to the bed- 
plate. Part V. treats of the relation between magneto- 
motive force and juicio aid and shows how to calculate 

the ampere-turns required for the core, air gap, and field 
magnets, and for compensating the armature reactions; and 
Part VI. shows how to determine the magnet winding, which 
will give the predetermined number of ampere-turns. Part 
VII. gives data and formule for calculating the efficiency of 
dynamos and motors, rules for applying the formule for 

. dynamos to the calculation of motore, with notes on the design 
of dynamos and motors for special classes of work, rules for 


the calculation of unipolar dynamos, a description of the 


methods proposed by Ryan, Sayers, and Elihu Thomson 
for the prevention of armature reaction, and a chapter on 
dynamographics dealing with characteristic curves and the 
manner of using them to solve various problems graphically. 
Part VIII. is devoted to practical examples of dynamo 
calculation, and gives in detail the working out of the design 
of several smooth and toothed core bipolar and multipolar 
dynamos and motore, and also examples of the calculation of 
the leakage factors of various dynamos, with a comparison 
of the calculated results with the actual leakage factor as 
determined by test& on these machines. We notice, in 
looking through these calculations, that higher temperature 
rises are allowed than would be acce in England, and 
that the method of design appears to lead to very various 
temperature rises in different cases, and that the peripheral 
of ring armatnres are іп some cases very high— 
notably in a 10-pole inner-pole 1,200-kw. dynamo, in which, 
as pose ig by the author, the circumferential velocity of 
the conductors on the outside of the core is as high as 115 


feet per second. There are few signs to indicate that the ` 


data of modern English machines have been much used in 
compiling the tables, and in matters of construction the 
English designer will note differences, such as the gan 
use of cast-iron pole pieces, the use of wire-wound drum 
armatures of large output where in England a bar drum with 
compressed strand bars would be used ; but he will also find 
a great many data concerning slotted core armatures which 
should be of service to him, and which we believe will not 
be found in any English text-book on dynamo construction. 


и Tecnico in Quatro Lingue. Milan: Ulrico 
o pli. 


We recently noticed three volumes of a set of four, con- 
stituting a polyglot vocab of technical terms in 
English, French, German, and Italian. Each volume con- 
tains equivalents in the four languages arranged in parallel 
columns, the first colamn, which is of a different language 
in each volume, being arranged alphabetically. We have 
now received the fourth volume, that in which 
the English terms are arranged alphabetically, with their 
equivalente in parallel columns, which will generally be the 
most useful to English engineers. The terms are very 
numerous, and for the most part accurate, and the size and 


form of the volume is convenient for handling. The 
English editing has been done in this case with more care 
than in the others. 


ELECTROLYTIC DECOMPOSITION OF 
AQUEOUS SOLUTIONS. 


+ 


Охе of the moat important papers which we have ever 

on this subject has recently been published in serial form in 
the Zeitschrift für Elektro-Chemie, Vol. iv. (1898), pages 
855-859, by L. Glaser, who has made an extended series of 
experiments to obtain more precise information with regard 
to the electromotive force necessary for the electrolysis of 
aqueous solutions, and the results are described in three 
parts. 


I.—THE FORMATION OF WATER IN THE GAS BATTERY 
(HO CELL). 


In these experiments platinised platinum electrodes were 
used, and the gases, oxygen and h , were led over 
them in a continuous stream. Different electrolytes, com- 
резе acids, bases, and salts, were employed, and it was 
ound that the mean value of the electromotive force of the 
battery was 1:08 volt. Certain salte, however (with the 
exception of those—eg., aluminium sulphate, &c.—which 
react acid in solution), occasionally gave slightly lower 
values, as has already been observed by Smale (Zeitschrift 
für Physicalische Chemie, 1895), but these low values 
disappeared on making the electrolyte slightly acid or 
alkaline. Also, certain solutions which, on electrolysis, do 
not evolve pure oxygen and hydrogen, gave in general lower 
results. The normal E.M.F. of the battery is only obtained 
after a lapse of four or five hours; and it was proved by 
measuring the potential of each electrode against & normal 
electrode, that this slaggishness in attaining the normal value 
is due almost entirely to the oxygen electrode. This is 
further ascribed to the low absorptive power of platinum 
black for oxygen. A minute quantity of hydrogen peroxide 
added to the electrolyte causes the battery to assume its . 
normal E.M.F. in a shorter time ; MES uantities, on the 
other hand, produce a lowering of the E. $, due, probably, 
to secon reactions. It is also noteworthy that the final 
value is in general reached much quicker with bases than 
with acids. 

As regards the capacity of the cell, it was found, on taking 
a current of 18 + 10-4 amperes from an i gas 
battery filled with a normal solation of caustic soda, that 
the voltage fell in 800 minutes from 1:080 volt to 0°914 
volt, where it remained fairly constant. 

On breaking the circuit, the voltage gradually rose, and 
attained its original value after two honrs’ regeneration. 
When heavier currents were taken from the cell, a greater 
fall in voltage occurred, and each current strength corre- 
sponded to a lower limiting value of the E.M.F. For 
example, the following values were obtained :— 

Current taken, 2:3 + 10-4 amperes; voltage fell to 


: 0760 volt in 300 minutes. 


Current taken, 4:2 + 10 * amperes; voltage fell to 
0:463 in 80 minutes. 

From these results it follows that the gas can only diffuse 
very slowly into the electrodes, and that for each current 
strength a point of equilibrium is reached when just as much 
gas diffuses into the electrodes as is removed as water during 
the reaction which takes place. The E.M.F. of the gas 
battery diminishes with rise of temperature, and it was 
found from measurements with six different solutions that 
the mean value of the temperature coefficient was 0:00148, 
whereas Smale obtained the value 0°00146. In accordance 
with the osmotic theory, it was found that an increase in the 
concentration of the electrolyte produced a slight but per- 
feotly definite increase in the electromotive force of the gas 
battery. The substitution of organic liquids from the 
ordinary electrolytes generally gave low and very inconstant 
results. Thus far the above experiments confirm the law 
enunciated by Smale, viz., that the formation of water in 
the gas battery is a reversible phenomenon. 
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II.— TRR Decomposition or WATER. 

Hitherto, practically, all observers agree in assigning about 
1°67 volt as the lowest, E.M.F. n for the electrolysis 
of acidified water, but between this value and the E.M.F. of 
the gas battery there exists the large difference of 0°59 volt. 
In order to throw some light on this apparent contradiction, 
the next series of experiments was undertaken. | 

The P.D. between platinum electrodes dipped into 
acidified water, was gradually increased from zero upwards, 
and the intensity of the current which passed through the 
cell at each measured by means of a very sensitive 

vanometer. It was found that a greater increase in the 

ection of the galvanometer took place abont 1:08 volt, 
and it was also noticed that there were certain irregularities 
at about 0°5 volt—0'6 volt. At 1:08 volt, therefore, a con- 
tinuous but perfectly distinct electrolysis goes on, which, on 
account of its relative insignificance has hitherto escaped 
the notice of observers. It is thus shown directly that the 
formation and decomposition of water is a reversible process. 
The further discussion of the curve obtained by plotting the 
strength of the current against the E.M.F is to be found in 
Part III. In the firet experiment two bright platinum 
electrodes, which did not differ very much in size, were 
and the in 
more difficult owing to the summation of the effects of 
polarisation. To overcome this difficulty, first the anode 
and then the cathode was made non-polarisable by making it 
relatively very large. The electrodes actually used consisted 
of a sheet of platinised platinum foil with a surface of 
20 square cm., which was always exposed to the air before 
being introduced into the cell, and a small piece of platinum 
wire sealed into a glass tube and having a superficial area of 
4°7 square mm. M 

In order to make sure that the potential of the large 
electrode with respect to the solution remained constant 
throughout the ага а large working lead electrode 
coated with peroxide was used in some cases, and the values 
so found referred to the platinum electrode. The following 
table will serve to illustrate the resulta obtained when the 
small electrode was the cathode. The deflections of the 
galvanometer, ni, n, and n m, are recorded immediately after 
making connection, then after the lapse of half a minute, and 
finally after one minute. Each millimetre deflection corre- 
sponds to a current of 1:14 + 10 * amperes. Although the 
amplitude of the deflection varies with the time, analogons 
curves are described, and the point at which decomposition 

ins does not change. 

t will be seen from the table that a small current, 
probably a convection current, begins to pass at 0:200 volt 
and remains of 
of decomposition, when there is a sudden and unmistakable 


increase 1n the intensity of the current, showing that the, 


electrolysis has set in. The same irregularity is noticeable 
about 0:5—0'6 volt, when the different quotient A actually 
becomes negative. On repeating the experiment after 0 7 
volt had been reached, this irregularity disa peared, and the 
curve remained practically linear and parallel to the abscissæ 


axis up to 06 volt. The point at which electrolysis begins, 
| Mi 1:08 volt, is nearly independent of the concentrations of 


— 


Volt. | R, | Rs ny | "de 
j Mec ⁰ ee 
| | | 

0050 > -000 ы оо ооо oy 

0°200 | 010 0:00 | 0 (0 00 
0 265 0:20 010 | 0:10 15 
0 350 070 060 0 60 59 
0420 130 125 | 1 25 93 
0:615 | | 170 | 146 | 126 21 
0:550 1:50 120 110 —71 
0 655 ) 170 140 | 1:35 19 
07560 200 170 1:55 32 
0:800 2:15 182 1 65 2:4 
0 848 2 30 195 175 27 
0:900 2 40 2 02 193 l4 
0 982 | 2°50 2:10 2.00 10 

1:020. 2 90 2 50 2:30 11 

llo 2700 17 00 13 20 181 0 

1170 : 5640 44 c0 38 50 3850 

1285  ' 9280 | 8180 77 20 3300 


| | | 
(To be continued.) 


used 
tation of the curve obtained, was rendered - 


the same order of magnitude up to the point - 


METHODS OF CHARGING FOR ELECTRICITY 
I IN AMERICA. 


By В. В. HALE and J. В. CODMAN. 


ALTHOUGH the consumption of electrical energy to-day is from three 
to four times as extensive in proportion to the population in America 
asit is in the United Kingdom or on the Oon , yet the methods 
of selling have not come into such standard forms as they have on our 
side, and a brief account of the various methcds used in selling elec- 
tricity in America may be of interest. 

In the earliest days practicable electricity meters were not known, 
and the form of charging wasa fixed sum per month, called contract 
or fiat rates, and this method has since developed into the follow- 
ing:—A fixed sum per month per lamp connected, independent of 
the use. This is usually from $1 to $2 per month per 16-0.P. lamp. 

A lower price is frequently cha on condition that the lamp 
is used only between certain hours. Thus from the list of charges 
of one company we find that the price per 16-0.P. lamp, burning 
from dusk until 8 o'clock on -day nights, is 56 cents per 
month; from dusk until 10 o'clock, 70 сема; and from dusk until 
midnight, 90 cents; and all-night lamps, $125 cents. All lamps may 
oo till midnight Saturdays, but an extra charge is for 


y use. 

Companies that use this method seldom give more than the night's 
supply, shutting down their stations from dawn until dusk. Inspectors 
patrol the streets occasionally to see that lamps are turned off at the 
proper times, while private house lighting is taken either at special 
or all night rates. 

In other cases the charge is based, not on the number of 
lamps connected, but on the estimated number of lamps that may be 
lit at one time; thus, in one of the suburbs of Boston the charge is 
$6 per lamp per year, the number of lamps being the maximum 
number supposed to be lit at one time independent of the number 
connected. i à | 

In other cases the nombar of lamps is taken from the rated size of 
the transformers where house-to-house transformers are used. 

In other cases still, the maximum number is limited by the siss of 
the fuse, i. e., a customer pays according to the rated capacity of the 
ше. о a Wright meter is used for ascertaining the maximum 

mand. | 

In other cases the price per lamp depends on the business of the 
customer, thus lamps in stores (anglice shops) are charged at one 


rate and lamps in private houses at another rate. 


In still other cases the fixed sum to be paid per month is purely a 
matter of barter between the central station and the customer, the 


. central station е to light the house or store or hotel fora fixed 


sum per month, and g its chances that the customer will not use 
more light than he pays for. | ' 

While at first the contract system was a necemity, and while it has 
continued to a great extent even to this day, owing tothe fact that $ 


The necessity of competition with early brought the electric 
use. charging by meter was 

similar to the method of charging for gas, vis., а fixed price per unit 
of electricity, or per lamp per hour, with discount for prompt pay- 


ment or for large bills. 
The essential difference in manufacture between gas and electricity 
6 business of the 


рл por amip per year; thas, for a long time one of the large 


panies have since realy der the same or si 
companies frequently basing the guarantee on the rated capacity of 
the converters, where house-to-house converters are used, 
companies basing the guarantee on the size of the fuse, which limits 
the maximum number of lamps that can be used at the samo time. 
The requirement of a guarantee payment per lamp avoids the danger 
of taking on customers who are a instead of a profit, and does 
not take account of the fact that long hour customers can be supplied 
ata much lower rate than short hour customers; in order to 
moet this condition, several com introduced & scheme of long 
hour discounts, generally on the connected load; thus, for 
instance, іа Boston at one time contracts were offered, giving a dis- 
count of 6 per cent. to customers who used their load 
50 hours per month ; 10 per oent. if they used it 76 hours per month, 
and by increasing steps, until a customer who used his connected 
load over 300 hours per month received a discount of 35 per cent. off 
the base price. This system, of course, did not meet the case of 
private houses, bar-rooms, hotels, &0., which wished to connect 
many more lights than they would use at any one time, and the 
demand indicator has been introduced in a number of com to 
meet the case. Other companies have tried curious expe ts to 
avoid this, for instance, one company estimates a customer's demand 
in proportion to the number of rooms ia his house, charging a high 
se until the consumption amounts to a certain number of kilowatt- 
ours per room, and a low price for any additional current. Other 
companies have allowed the customer to estimate his demand, and 
have put in a fuse so that in case he exceeds his demacd, his light is 
cut off, rather to rers uei qi АИР Е — 
Another system been to charge a sum per lamp per 

and an additional sum for all current used, thus one of the Western 


р" ч 
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town ch 30 cents per lamp per month and 5 cents per kilowatt- 
hour for current consumed, this, of course, being the practical 
equivalent of the original Hopkinson system which naturally involves 
the annoyance and expense of domiciliary visits from time to time to 
check the number and candle-power of the lamps fixed throughout 
the house. The Niagara Power Company has advertised its 
power in the same way, charging $1 per kilowatt per month for the 
maximum demand, and a rate varying from } cent to 2 cents per 
kilowatt-hour for all current actually used. 

Still another method of giving low rates to long hcur customers is 
the method used in many large cities of making a special price, this 
price depending on the estimated maximum of the consumer and on 
the current consumption; thus, for instance, the central station 
manager will estimate the customer's maximum at 100 kilowatt, and 
will offer him a price of, say, 8 cents per kilowatt-hour, provided the 
customer will gaarantee to pay $1,000 per month, corresponding to 
a certain use of this estimated maximum. If the customer will 
guarantee a longer use of the same installation he gets a lower price. 
The actusl price often depends on the skill in bargaining of the 
parties, rather than on the cost of the central station. 

It is, of course, understood that no one company is using all, or 
nearly all, the different methods of charging described above, while, 
on the other hand, there is but one company that has even the repu- 
tation of sticking to its published rates. In general the companies 
publish a set of rates, but, as a matter of fact, are willing to make 
special contracts in special advantageous cases. 

The general trend of events is, however, very clearly towards some 
sort of sliding scale, based on the actual ascertained maximum 
demand, and methods essenially founded on the Wright system have 
met, so far, with much the greatest success. The chief difficulty at 


first in applying the method to American conditions is the fact that 


bills are almost invariably rendered monthly, and in some cases even 
weekly, whereas the maximum demand occurs only once a year; this 
point has, however, been provided for. It is safe to say that there 
are no companies that are working from a sliding scale towards a 
fixed meter rate, while a number of companies have adopted sliding 


rates based on maximum demand. The majority have, in adopting _ , 


the maximum demand basis, made the first rate higher than their 
present. rate, and the second rate lower, although there are a few 
exceptions; thus Ohicago, which formerly charged 20 cents per 
kilowatt-hour, is now charging 20 cents for the first hour 
and then 10 cents; Boston, which formerly charged 18 cents, is 
now charging 20 and then 8 cents; Cambridge, which formerly charged 
144 is now charging 20, and then 6 cents; Oleveland is charging 12 
cents for two hours’ use, and then five (5) cents;. Edison Sault is 
charging 16 cente and then 4 cents; Detroit 16 and then 4 cente, and 
Trenton 14 and then 8 cents. New York is charging 20 cents for the 
first hour, and then different rates for the second, third, and fourth 
hours’ use, down to 5 cents per unit. 

While the systems of charging in America are not, as may be ssen 
by the above, in any way standardised, yet the tendency towards 
some sort of sliding scale, based on the ascertained maximum demand, 
is very marked. 


BUSINESS NOTICES, &e. 


Agency.—Mr. George W. Webb, of 153, Leathwaite Road, 
B.W., has been appointed sole representative of London for Mesars. 
H. W. Sambridge & Son, Highgate Street, Birmingham, manufac- 
turers of chandeliers, gas fittings, electric light fittings, &c., in brass 
and wrought-iron. 


Announcements.— We are informed that Messrs. E. M. 
Lawrence and A. J. Hanson, of Sydney, N.S.W., have purchased the 
business of Alfred Lawrence, electrical goods рон, and agent for 
the General Electric Company, Limited, and London Electric 
Wire Oompany, Limited, of London, and will in future carry it on 
under the name of Lawrence & Hanson, at 3, Wynyard Street, Sydney; 
all liabilities of the said business are to be discharged by them. 

The Edison & Swan Oompany have recently laid down further 
special plant to enable them to cope with the increasing demand for 
their new Type F. instruments, These instruments were recently 
introduced to meet the demand for a really reliable instrument at a 
moderate price. The case is cast-brass, and the dial is silvered and 
engraved (not painted). All bearings are jewelled, and the greatest 
care is taken in calibration. The company are holding large stocks 
of all standard ranges. | 

Messrs. Donnison, Berlyn, Sillem & Oo., of London, have 
removed their North of England branch offices and showrooms 
to more extensive premises at 66, South John Street, Liver- 
pool. This branch will remain, as before, under the manage- 
ment of Mr. H. Ellis Thompson. The firm's London general manager, 
Mr. B. Garland Matthews, has been ordered by his doctor to change 
his residence for South Africa on account of continued ill-health, 
and has consequently been compelled to resign. 
^ Mr. E. H. Johnson, who was formerly with the British Blahnik 
Arc Light Company, has, we are informed, been engaged by Messrs. 
Donnison, Barber & Co., of Manchester and Nottingham. 


Annual Dinners.—The annual dinner of the staff of the 
electrical department of the North Staffordshire Railway was held 
at 55 on 29th ult. Mr. John Neale, electrical engineer, 
_ presided. 

The London с зе staff of the National Electric Free Wiring Com- 
pany, Limited, held their first annual dinner at the Holborn Restau- 
‘rant on Friday, 30th ult. A number of visitors were present, and a 


most enjoyable evening was spent. The manager, Mr. B. H. Jenkinson, 
чы in the chair, the vice-chairman being the secretary, Mr. Percy В. 
on. х 
Auction Sale.— Oa Tuesday next Messrs. Farber, Price and 
Farber will offer for sale by auction, at 77, Chancery Lane, certain 
electrical plant. See our small advertisements for particulars. 


Ballot’s Patent Propeller and Shaft Coupling.— 
We illustrate below this system of couplings, which is the invention 
of Mr. John Ballot, of Cannon Street, E. O. The couplings are adapted 
for fixing in роса driving pulleys, fiy-wheels, main shafts, screw 

and for many purposes where a coupling is required which 
is secure in every direction and at the same time readily attachable 
and detachable. The application to a propana boss and shaft is 
shown іп the illustration. In this oase a nut and a washer are 


provided on the reduced end of the shaft, to retain the keys in 
position, the hooked heads of the keys being sunk in slots in the 
washer, and the whole covered by a nest cap, which is filled with oil 
through the plug shown in the end. Obviously, the coupling would 
be also very advantageous in cases where two or more dy are 
required to be fized on one shaft. The arrangement with taper keys 
is also applicable to shaft couplings. Further of the 
coupling may be obtained from Messrs. Denne and Simpson, con- 
sulting engineers, of 28, Victoria Street, 8.W. | 


Book Кеееітей.—“ Proccedings of the Municipal Elec- 
trical Association, 1898." 33. 6d. 


Calendars and Lists.—Messrs. W. H. Willcox and Co., 
Dimited, have sent out one of their usual wall date remembrancers 


for 1899. 

Messrs. Oroggon & Co. have also issued one of their handy-sized 
wall calendars for the current year. 

We have received from Messrs. W. Liley & Oo., of Liverpool, a 
small office paper-knife. 


. An 1899 calendar with monthly sheets has been issued by Messrs. 


Hodges & Todd, Limited ч 
The Oruto Incandescent Lam „Limited, of Billiter Street, 
prices and sketches of Cruto lamps 


E.O., have issued some lists gi 
of various sizes and voltage. | 

A convenient little blotter with 1899 calendar comes to hand from 
Messrs. J. H. Holmes & Oo., of Newcastle-on-Tyne. 

Changes of Address.—Mr. W. C. C. Hawtayne notifies 
that he has removed from 20, Backlersbury, E.O., to 9, Queen Street 
Place, London, E. O. 

Mesers. Crampton & Oo., electrical engineers, have just removed 
from Regent Road, to 25, Regent Street, Great Yarmouth. | 


Dissolution of Partnership.—Messrs. Boyd & Alcock, 
electrical engineers, Willesden House, Liandudno, have dissolved 
partnership by mutual agreement. Mr. Alcock is carrying on business 
on his own account at the above address. 


Electric Driving at Cardiff.—When extending his 
cardboard box manufactory last year, Mr. Thomas Yates, of Oardiff, 
introduced electric motors for driving the machinery. The installa- 
tion was put down by Mr. Sydney F. Walker, and current is taken 
from the Corporation mains at 24d. per unit. The working cost 
comes out less than for gas, and the trial has demonstrated the con- 
venience of application of the electric motor. 


Electrical Work in Russia.—It is said that the Com- 
pagnie Centrale Electricite, at Moscow, is about to increase its capital 
from $300,000 to $2,000,000 in order to take charge of the Russian 
affairs of the Compagnie International d'Electricite, of Liege, which 
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are to establish large electrical engineering works in Russia. Fally 
50 per cent. of the last-named sum will be employed in the purchase 
of new machinery and the latest improved apparatus for the works. 
Sells Commercial Intelligence advises English electrical engineers and 
tool makers to take a note of thie. 


India-Rubber.— Messrs. Jackson & Till's January state- 
ment gives the India-rubber stocks for the United Kingdom at 
2,109 lbe., as against 1,376 on January 2nd, 1898, and 1,992 in 1897. 


Municipalities and Electrical Monopolies.—The 
town clerk of Huddersfield (Mr. F. С. Lloyd) has addressed a 
letter to Mr. T. Farrow on the subject of the General Power Distri- 
bating Company's Bill, Mr. Farrow having entered upon a crusade on 
behalf of the municipalities. Mr. Lloyd recommends all municipal 
authorities to oppose the scheme, whether they are within the com- 
pany's area or not, as the question may ultimately affect them. 


Messrs. B. Cabella & Co.—We mentioned last week 
that the Italian firm of Cabella & Oo., of Milan, had been formed 
intoa company, under the name of Tecnomasio Italiano, for the 
execution of all kinds of work connected with electrical industries. 
The firm bas established an excellent reputation in Italy and else- 
where for the construction of electrical machinery and appliances, 
scientific instruments, &c. The capital is £2,000,000, divided into 
30,000 shares of £100. Signor B. Oabella has been appointed 
liquidator, with full power to act, and he will arrange for the com- 
pletion of all orders now in hand and for the winding up of the 
affairs of the firm. All fature orders will be executed by the com- 
pany, Tecnomasio Italiano. 


National Electric Free Wiring Company.— We under- 
stand that this company have secured the contract for the complete 
incandescent and arc lighting of the Preston Electric Railway and 
Tramway Carriage Works, Preston. The order for the complete plant 
and wiring of Messrs. Margetson, Welch & Co.s premises in Long 
Lane, Bermondsey, has also been placed in the hands of this com- 
psny, who are also now carrying out the electric lighting of the 
Uocper’s School of Art at Canterbury, and the installation of electric 
motors in Mesers. Lovibond’s Brewery at Greenwich. 


Seoteh Water-Power Scheme.— Referring to the Loch 
те серое ена кеше; ше Daily Chronicle says that 

is proposed to incorporate and confer the necessary powers on the 
Highland Water Company, and amongst the noblemen and gentlemen 
whoare mentioned in connection with the undertaking are the Earl 
of Crawford and Balcarres, Lord Tweedmouth, Lord Kelvin, Wm. 
Macbean, Provost of Inverness, and Colin Young, Provost of Fort 
William. The company propose to take powers to provide water, 
under pressure or otherwise, for the purpose of supplying motive 
power and to supply and use such power for any purposes to which it 
is or may be applicable; to generate, use, and supply electrical 
energy for any purposes to which such energy is or may be applic- 
able; to erect, lay down, and maintain any buildings, worke, and 
apparatus which may be necessary to acquire and work any patenta 
relating to the supply of water and motive power, and to the genera- 
tion, storage, supply, distribution, &c., of electrical energy, and within 
the area of supply to serve any person with water-power, motive 
power, electrical on sach terms as may be agreed upon. 

wers are given to construct embankments, aqueducta, tunnels, &с., 
and by means of their waterworke to take, appropriate, impound, and 
store the waters of the River Ericht and Loch Ericht, and a number 
of streams flowing into them, also other waters and streams. A limit 
м placed on the extent to which the level of Loch Exféht may be 
raised or lowered. The proposed capital is £1,000,700, with borrowing 


powers. 

Electric Clocks.—The Great Eastern Railway Com- 
pany are installing a complete circuit of electrically worked clocks 
at Liverpool Street station. Under the station roof one immense 
clock is ; Which is controlled from the telegraph engineer's 
office, and in turn it operates the whole of the smaller clocks on plat- 
forms, in booking halls and offices. The hands move five times each 
minute, and as the large clock is about 50 feet bigh and over the 
railway lines, there has been provided to gain access to it one of 
Heathman’s nt telescopic tower ladders. A similar one has been 
working for about three years atthe Brompton Oratory. 


1898.— Messrs. Hill, Gifkins & Co. report that they have 
been so busy during 1898 that they have been compelled to take 
additional offices and stores in Victoria Street. Within the 12 
months they have carried ont 158 installations, comprising trans- 
mission of power, mill, yacht, country and town houses, and public 
| е lighting, and they have in hand a large country house installa- 
tion several public housea and town houses at the present time. 
They report a good sale for the patent H. & G. high tension main 
switch, also for their telephones and aro and incandescent lamps. 
Messrs. Hodges & Todd, Limited, report a very successful year. 
Their new high tension fuseboards, switches, and cut-outs have met 
with universal approval, whilst their work in Jarge switchboards, 
instruments, and central station apparatus of all kinds has shown a 
great increase on previous years. The firm have again found it neces- 
sary to extend the works to cope with increased trade. 


] 


ELECTRIC LIGHTING NOTES. 


Aberdovey.—The Towyn and Aberdovey electric lighting 
tcheme proposed by Col. Ruck was before the Council last week, and 
wes favourably received. A canvass of the districts isto be made. 


Armagh.—At the recent meeting of the County Armagh 
Asylum Board, the matter of appointing an electrical engineer to 
look after the electric plant, &c., in the new buildings at the Asylum, 
came up for consideration, and after some discussion, it was decided 
to appoint an electrical engineer. This is stated to be the only public 
building in Armagh which has taken up the use of electricity, and it. 
is hoped its success will lead to more of the buildings tryiog the 


experiment. 


Ayr.—On 30th ult. the blowing of a fuse in the Hope 
Street sub-station caused a temporary short circuit, and blew the 
main works fase. For about half an hour there was а failure of the 
light on circuit No. 1. 

Belfast.—On 27th ult., according to the Belfast Evening 
Telegraph, something went wrong with one of the street main connec- 
tions, and a number of horses received slight shocks, bringing them 
to the ground. The city electrical engineer's staff promptly put 
matters right. 

Calcutta.—Messrs. Kilburn & Co, who have been 
entrusted with the electric lighting of the town, have put down a plant 


. for 60,000 lamps for supplying the area within Circular Road. The 


supply, says the Dalhi Morning Post, will be continuous throughout 
the 24 hours. The plant laid down consists of three boilers of 500 
H.P., which could be extended to 800 H P. if necessary, eight dynamos, 
and a storage battery. Messrs. Kilburn expect to have everything 
completed this month. 'Tne central works have been erected in 


 Emambagh Lane. 


Camborne.—The District Council have decided to 
support the application of the Camborne Electric Lighting Company 
for a provisional order. 


Chelmsford.—At the last Council meeting the town clerk 
reported that he had written to the Chelmsford Electric Lightiug 
Company with regard to the complaints as to the lighting of the town, 
and also with regard to the private lighting, and he had received a 
reply, stating that the company were aware there had been extinctions 
of the lights at times. is was due to accidents at the lighting 
station. Extensive alterations at the generating station, and with 
regard to the distributing system, were also being carried out. As for 
the private lighting, the company considered the cbarges made as to 
ite insufficiency to be somewhat vague. In nine cases out of ten 
when complaints as to private lighting were investigated, the bad 
light was found to be due to defective fittings in the house or to the 
fact that the consumer had put extra lamps in the house without 
notifying the company. The town clerk also reported that he had 
written to the lighting company complaining of the manner in which 
the paths and roads were broken up in laying down the cables, and 
had received a reply expressing regret that such a complaint should 
have to be made, and etating that the letter had been forwarded to 
Mr. A. H. Pott, the engineer in charge of the cable laying. The matter 
was referred to the Lighting Committee. 


Derby.—After considering a report by the electrical 


engineer, Mr. T. P. Wilmshurst, as to buildings and plant extensions 


to meet increasing demand for current, the Electric Light Committee 
advise that certain land adjoining the present station be acquired, 


that structural alterations and additions to the buildings be made at 


a cost of ee E Өч 3 5 has ron ле for 
utilising the works for supplying power for working the tramways. 
The committee advises that application be made to the Local Govern- 


ment Board for a loan. 


Doncaster.—The architect of the new workhouse recently 
invited tenders for the electric lighting of the buildings, but the 
guardians say that he did this on his own account, without their 
instructions. The guardians had a brief discussion last week, and 
the matter will probably come before the Workhouse Committee. 


` Dorking.—Acting upon the recommendation of the 
Finance Committee, the District Council has resolved to invite 
Messrs. Hawtayne, Trentham, and J. 8. Raworth to appear before 
the Committee for them to select one to act as consulting electrical 
engineer to the Council. The surveyor recently submitted а tabu- 
lated statement showing the result of his inquiries as to electric 
lighting in small towns, and the above decision is the result. 


Dudley and Stourbridge.—A meeting of the Dudley 
Town Council was held on Tuesday evening, the Mayor (Alderman 
G. H. Dann) | ists The Mayor read a special report prepared 
the previous day by the Railway, Tramways, and Electric Lighting 
Committee, who recommended that Mr. R. Wilson obtain tenders 
for two water-tube boilers, two engines and dynamos, and other 
necessary plant and machinery, and lay such report before the Com- 
mittee; and that he present a preliminary report and drawings as to 
what he considered would be necessary for the generating station. 
The committee inquired of Mr. Wilson terms upon which he was pre- 
pared to accept the appointment cf electrical engineer to the Cor- 
poraticn. He stated that his terms were 6 per cent. upon the amount 
of the tenders accepted for the electrical installation now proposed, 
and 3 per cent. on the expenditure of the electrical part of the tram- 
ways to be laid from Dadley station to the borough boundary at 
Hart’s Hill, and from Qaeen's Cross to the borough boundary at 
Netherton, and travelling expenses, he to pay a competent clerk of the 
works, who should superintend all work done. Thecommittee having 
considered the matter, recommended that these terme be accepted. 
The committee also recommended that they be an executive committee 
for the purpose of carrying out the necessary work of constructing 
and equippiog the generating station, and for the supply of energy. 
The Committee further recommended that application be forthwith 
made to the Local Government Board for their sanction to the borrow- 
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ing by the Council of a loan of £7,500 on account of the expenses to 
bs incurred in the construction of the generating station and work 
connected therewith, to be borrowed on the credit of a mortgage on 
the general district rate, to be repaid, together with interest thereon, 
within a period of 3) years. At а previous meeting of the Committee 
the members had passed a resolution recommending the purchase, for 
£1,000, cf two acres of land, at Spriogsmire, for the erection thereon 
of an electrical generating station. The purchase is to include mines 
and minerals, but without liability to give adjacent support. The 
Mayor moved the adoption of the two reports, and this was seconded 
by Alderman Claughtoa, and carried after a little discussion. 


Eccles.—At a meeting of the Town Council on Wednes- 
day, the Electric Lighting Committee recommended the purchase of 
a strip of land adjoining the electric generating station for the pur- 
pose of extending the works, the demand by private consumers for a 
supply of electricity being very heavy. The Committee also recom- 


mended that the minimum charge of 13s. 41. per quarter for a supply | 


of the electric current be not enf>roed. 


Epsom.—The Council, after considering data collected by 
the chairman regarding the success of electric lighting in small 
towns, bas adopted the recommendation of the Lighting Committee, 
that tenders be advertised for for the necessary plant, &c. 


rofitable investment, and the profits on the two 
undertakings for the third year of working should not be less than 


& fine up-to-date electricity supply station, with magnificent Siemens's 
machinery capable of creating sufficient current to light the whole 
garrison. The difficulty of a fresh-water cupply during certain 
months cf the year bas been overcome by converting some of the 
barrack quarters into huge water tanks, whilst at a push salt water 
from the sca alongside. can be condensed for use when desired. The 
scheme, supervised by Mr. Preece, and now in charge of Mr. 
Chambers, is in working order. This installation was inaugarated 
on November 186b, with over 3,000 lights for the military and civil 
Government buildings of the Reck. Since then business houses, 
hotels, and holders of d iius residences have арр for the new 
The Eastern T ра Com y have 200 lampe in their new 
а 3 ve t over ag whole © the gee 
ectric ting, which, in a few weeks, supersede 
absence of arc lampe in the streets, Alameda, and other public spots 
in the garrison is much commented on. In case of attack, the suppl 
E is well protected beneath the heavy ramparts of the King’s 
stion.” 


Glasgow.— On 80th ult. the sub-committee of the Glasgow 
Corporation on the proposal to acquire the works of the Kelvinside 
Electricity Company had a conference with the directors, and it was 
decided that Mr. Obamen should go into the matter anew and draw 
up a fresh report for the guidance of the committee. The compan 
offers to sell the works for about £50,000, but the Oorporation esti- 
mate the value at £30,000. 


Grays.—The District Council will hold a special meeting 
to discuss the expert's report on electric lighting. 


-Guildford.—The Shalford Parish Council will oppose the 
extension of area scheme of the Guildford Electric Lighting Oom- 
pany, unless the company undertakes to supply the village with cur- 
rent at the same rate as the town of Guildford. 


Kilwinning.—A complete system of electric light is at 
present being fitted up at Eglinton Ironworks, and it is reported 
ate ine supply may be extended to Eglinton Ironworks village 

0 g 


Leatherhead, —Mcssre. Handcock & Dykes having 
offered to advise the Council re electric lighting, that body is inquir- 
ing what works they have carried out. Some couneillors think that 
electric lighting would not pay at Leatherhead. Others suggest the 
trial of incandescent gas. 


Leigh.—The District Council has received a letter from 
the Lancashire Electric Power Company, stating that the said com- 
pany could not see their way to enter into a provisional ag:eement 
to bind the company as to the terms on which they would undertake 
to supply electricity in bulk to the Council. 


Leith.—In the presence of Town Councillors and officials 
Provost Bennet switched on the current at the new electricity works 
in Janction Street on 23rd ult. The work has cost £30,000. 
Speeches were made by the convener of the Electric Lighting Com- 
mittee, Bailie Manclark and others. The plant now in position will 
allow of 11,000 to 12,000 lamps being connected to the mains, but 
the station building capacity is for 80,000 lamps. 


Moss Side.—The Council recently complained to the 
Manchester ration about the delay in supplying tbe district 
with the electric light in accordance with arrangement. The Corporation 
has replied ex pressing the regret of the Electricity Committee at the 
delay which, from causes bsyond their control, had arisen in pro- 
viding the installation. In April las? the Corporation passed a 
resolution approving of an application to the Loca! Government 
Board for the necessary borrowing powers. The resolution was com- 
municated to the Local Government Board two days later. The 
inquiry into the matter was only held in October, and the Corpora- 
tion had not yet received sanction to borrow the money. As soon as 
sanction had been obtained the work of supplying the installation 
would be proceeded with. When the matter was before the Moss 
Side Council last week Mr. Frowde said that the electric light ought 
to have been supplied to Moss Side, according to promise, in October 
last year. The chsirman said he thought the Oouncil ought to be 
satisfied with the explanation given to them. 


Northwich.—The Council has appointed & committee to 
report upon the advisability or otherwise of acquiring the lighting 
undertakings of the district, both gas and electric supply companies. 


Norwich.—The directors of the Norwich Electricity Com- 
pany have decided to supply current at a uniform rate of 54. per anit 
by meter, instead of 7d., the meters being arranged to register uni- 
(гат at all hours of the day, and not, as at present, at half rate 
after 8 p.m. 


Oldham.—Sub-Committees are considering the question 
of land required for the extension of the electric lighting station. 
The Sanitary Committee have reported that there does not appear to 
be any possibility of the nuisance being abated” unless they have 
more water space to condense the steam. 


Oswestry.—On the recommendation of the Watch Com- 
mittee, the Town Oouncil bas d au offer of the Oswestry 
Electric Dightiag Company to lend four 1,000-C.P. arc lamps, to be 
fixed ia and about the Oross, and to supply current free of cost for 
one month. The company would undertake the whole of the street 
lighting at £3 per lamp per year. 

Paignton.—A letter from Messrs. Handcock & Dykes 
offering toadvise the Parish Council re electric lighting, led to a short 
discussion as to whether an installation should be in the hands of the 
Council or a company. 


Paris.—The Globe says that the electric light has been 
installed at the Chamber of Deputies in Paris by MM. Jean and 
Bouchom, under the direction of a commission presided over by 
M. Mascart, the well-known electrician. There are 4,610 lamps in 
all, 1,440 in the various Parliamentary services outside the Ohamber 
itself, 2,640 in the Hotel de la Presidence and the Grand Saloon, and 
530 in therooms. The Ohamber iteelf is not yet lighted, because a 
new and much larger one is in course of. construction. Gas motors 
are employed to drive the dynamos, and g battery of Tudor ассо- 
mulators is used to store the current. The gas motors are started by 
ing & temporary current through the dynamos from the accumu- 

та, 


Pembroke Dock,—It is stated that arrangements are 
ищ шм to improve the electric lighting of the naval dockyard at 
Pembroke Dock. Hitherto the only supply bas been derived from a 
single dynamo fitted up in No.1 ship-fitting shop about two years 
ago. 


Peterborough.— The electrical engineer of the Cor- 
poration bas ved instructions to proceed with the preparation of 
plans and specifications for the electric supply works. 


Pirneuth, -By the recent fire at the New Palace 
Theatre of Varieties, Plymouth, severe damage resulted to the electric 
light installation recently described in the HLIOrRIOATL. Ruvimw, 


Portsmouth.—The Corporation electricity works were 
heavily taxed during the few oays before Christmas. The Hamp- 
shire Telegraph records the complete success with which the demand 
was met. Everything worked smoothly and well, and although the 
circumstanoes required ceaseless vigilance on the part of the staff, 
there was not a single hitch or breakdown. All the plant except the 
steam turbine had to be used, and the large new and the 
three old ones worked very well indeed. The maximum loads were 
recorded on the Wednesday and Friday, the demand not being so 
great on the Thursday or the Saturday. On Saturday, however, the 
load was kept on longer, and three engines had to be run till mid- 
night. Oa Wednesday and Friday tho maximum load registeied was 
534 1 compared with 515 amperes registered during the week 
previous. 


Rochdale.— The Gas Committee is now inviting tenders 
for e erection of the buildings required for the proposed electricity 
works. 


Romford.—The Urban Conncil has postponed for a year 
its application for a provisional order. 


Sheffield.—A cheque for just over £260,000 was handed 
over on Saturday by the representatives of the Corporation to the 
directors and secretary of the Sheffield Electric Light and Power 
Oompany, Limited, in payment for their undertaking, ownership of 
which was at the same time formally assumed by the Corporation. 


Southport.—The Town Council have obtained from the 
Public Works Loan Commissioners a loan of £21,178, to be i serit 
upon alterations and additions to the electricity plant. The principal 
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item of expenditure will be £8,500 for a new combined engine and 
alternator, for use in connection with the proposed electric 
tram ways. 


Stirling.—Last week the Police Commission accepted 
various tenders, £8,000 odd, for buildings and other work in con- 
nection with the erection of the Corporation electric lighting station. 

The town clerk has received from the Secretary for Scotland a 
letter e: closing a representation from certain ratepayers against the 
proposal of the Oommissioners to substitute steam for water as 
generating power for their electric lighting scheme. Ths representa- 
tion states that they got a letter from a hydraulic engineer showing 
that in the lighting of the town water-power could be used very 
satisfactorily and at very:low cost, and that this request was approved 
by the Board of Trade. 


Stoke Newington.—Some shopkeepers on the west side 
of the High Street have asked the Vestry to request the Hackney 
Vestry when it puts down its 5 to lay its mains 
Were, so that they, although in the Stoke Newington District, may 

ve а supply of current. The Vestry has replied that it contem- 
plates supplying the light itself, and would like to know the prob- 
able consumption by the shopkee in question. The Vestry will 
also oppose the application of ihe Oounty of London and Brush Com- 
pany for & provisional order. The Btoke Newington Vestry has 
stood in the way of the lighting pong cone by private enterprise for 
some years, and it is high time it made a move itself. 

Warringten.—With reference to the Lancashire and 
Cheshire large power scheme, the Warrington Council bas appointed 
& committee to attend & conference of the Municipal Corporations of 
Laneasbire and Oheshire at the Town Hall, Manchester, on January 
10th, with a view to organising an opposition to the company's Bill. 
Mr. A. Н. Preece has submitted to the Electric Lighting Committee 
& report upon tbe electric pine of Warrington. Mr. Preece says 
that owing to the difficulty in obtaining early delivery of machinery, 
it is necessary to take immediate steps if the scheme is to be ready 
next winter. In previous cases he has arranged all contracts without 
waiting for the Local Government Board inquiry, but a clause has 
been inserted in the contracts making them entirely subjsot to the 
Local Government Board sanction to the loan. This course would 
eave at least three months’ delay. In the Д ави area there ате 
included many of the principal public buildings and shops. The 
first plant should be enough to supply not less than 10,000 8-O.P. 
or 5,000 16-C.P. lamps burning at one time, or 12,500 8-O.P. lamps 
fixed in consumers’ premises. In nearly every town it has been 
necessary to consider extensions before the plant has been in working 
order six months. In many cases the first 
proved smalland hence uneconomical. It is not wise to have engines 
and dynamos of small sizes, the plant proposed will be always econo- 
mical, however large the installation may become. The improved 

hting of some of the streets gives everyone an interest in the under- 

. It is of advantage to all who use the streets, and it acts as a 

good advertisement to the industry. Hence it is suggested that arc 
‚ which give a brilliant light, should be fixed in certain streets. 

The scheme recommended as a start will therefore consist of a plant 
for 12,500 lamps, including 20 arc lamps in the streets. Adequate 
mains will also be provided in all the compulsory streets, with plenty 
of spare pipes for drawing in new feeders. The site in the old gas 
is in every way suitable for the und . There is space 

for at least 5,000 H.P. Thus the ultimate plant can supply 
100,000 S.O.P. lamps and 1000 H.P. for electric tramways. 
The central position of the old gas works leads Mr. Preece to recom- 
mend the low pressure three-wire system. This system is of sufficient 
adaptability, now that 440 volts is permitted, to reach points over 14 


miles away. It also allows the use of accumulators to store electricity | 


and supply al) the energy required after midnight. The pressure is 
also suitable for tramways, so that the engines and dynamos can be 
used to generate electricity for lighting purposes, and for the tram- 
ways. The capital expenditure incurred in erecting plant and laying 
€ &, for an estimated demand of 12,500 8-O.P. lamps wili be 
as follows :— 


Boilers, including economieer, pumps, &c. ies 
Condenser, feed pipes, steam and exhaust pipes 
Engines and dynamos, including two 400-H.P. sets, 

one 150-H.P. set, switchboards, balancer, and regu- 


„. £3,900 
8,000 


lators, travelling crane ... 9 8,500 

Battery and connections ... aes 1,500 
Total machinery ... 158 n £16,900 

Mains, inclading pipes, excavating trenches, and 

making good of pavements... sas iss А 6,200 
20 arc lamps and posts ... see eve is йз 600 
House connections and meters for 150 consumers ss 900 
£24,600 


In addition to the above expenditure, there is the cost of the two 
refuse destructors and the tipping platform, which it is necessary to 


incorporate with the scheme. This work will cost £3,100. The total 
cost of the scheme, but exclusive of the buildings, will be:— 
Machinery, mains, &c. iis "T £24,600 
Destructors and platform ; 3,100 
Engineering and contingencies 2,300 
| £30,000 


Mr. Precce went into the question of working ccsts and probable 
revenue, the supply of electricity for driving in factories, &c., and 


lant has afterwards - 


. generating plant. 


Weston-super-Mare.—The District Council sitting in 
committee last week resolved to rescind all resolutions opposed to the 
transfer of the electric щн order to a company. A subsequent 
resolution approved of the special committee s agreement with the 
Electrical Power and Distribution Oompany, Limited, for the 
transfer, and sought the Board of Trade's approval to the pro 
deed. The clerk is writing to the Local Government Board with- 
drawing the application for a loan for electric lighting purposes. The 
Council's objections to the proposed application of the Weston- 
„ and District Electric Lighting Syndicate are being 

Awn up. 


Whitefield (Manchester).—At the monthly meeting of 
the Urban District Council on Taesday, a committee was appointed 
т ME the question of electric lighting and traction in the 

istrio 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


All-Night Trams.— The managing director of the 
London United Tramways Oompany (Mr. J. Olifton Robinson) has 
initiated an all-night service of cars on ite various lines. On Monday 
the service was successfully inaugurated on the Hammersmith and 
Kew, and the Acton and Uxbridge Road sections. It will be 
remembered that eleotric traction is shortly to be introduced on to 
some of the lines, and the all-night service will, of course, be con- 
tinued if all goes well. 


Bexhill.—At the meeting of the Urban District Council 
on Monday evening, under the presidency of Earl De la Warr, Mr. 
Cooper notified his intention to move at the next meeting: That the 
resolution of the Council passed on November 7th, 1898, giving con- 
sant to the scheme promoted by the British Electric Traction Com- 
psny, Limited, for the constraotion of a tramroad from Kewhurst to 
St. L:onards, be and is hereby rescinded.” 


Brixton Cable Tram.—On Sunday the L.O.C. came 
into possession of the кл: of South London—2¢ miles altogether. 
The. daily press says that the first day's operations under the new 
régime were marked by an unfortanate accident, for in the evening 
something went amiss with the cable in the Brixton Road, and the 


. whole traffic upon this branch was suspended for over two hours. The 


accident is attributed to ons of the new grips going wrong. The 
trans are, of course for the present, baing worked by the same staff 
as formerly, аз the management arrangements of the L. O. O. are not 
yet in а settled state, but the present accident is not likely to preju- 
dice the Council in favour of cable traction. 


Cheltenham.—4At Monday's Council meeting the Tram- 
ways Committee reported progress with reference to the proposed 
electric tramway to Winchcombe. The chairman said the proposed 
4 feat 8j inches gauge had been reduced to 3 feet 6 inches. A peti- 


tion against the tramway, sigaed by 230 persons, had been put in, 


bat he (Councillor Dix) thought a little trouble would obtain 23,009 
гы in favour of it. The minutes were adopted withont 
ussion. 


Dudley.—The Railway, Tramway, and Electric Lighting 
Committee has reported to the Town Oouncil that Mr. Taylor (Lord 
Dadley's agent) is willing to sell two acres of land at Springsmire for 
a site for an electrical generating station, for £500 an acre, the mines 
to be included, but without liability to give adjacent support. The 
Committee, after consulting Mr. Wilson, who reported that he con- 
sidered the land eligible for the purpose, has recommended that it ba 
purchased on the terms stated. This matter is further referred to 
in our “ Electric Lighting Notes.” 


Durban.—A weekly commercial contemporary says that 
British electrical firms should not lose sight of the fact that the 
Durban Town Council have appointed a commission of two engineers 
to investigate and report upon the electric street railway systems of 
America and Europe, in order that they may intelligently decide 
upon the best system to be installed in Durban. | 


Edinburgh.—The Tramways Committee last week agreed 
to recomm that no action be taken on a motion by Councillor 
Alexander Gray to work the Portobello section by means of a conduit 
electric system; but consideration as to whether the cable should be 
voni by A power station at M‘Donald Road or by an electric motor 
was deferre 


Fenton.—The Urban Council will not object to the 
British Electric Traction Company’s application to the Board of 
Trade for an extension of time for the completion of the Potteries 
Extension Tramways until August 7th next. 


France.—A company bas just been formed in Paris with 
а capital of £120,000, to be known as La Compagnie des Tramways 
Electriques d’Elbenf. 
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Glasgew.— Last week the Tramway Committee approved 
of the minute of its sub-committce that the present Glasgow tram- 
way system should be converted into sn electric system as soon as 
possible by extensions of the trolley lines. The entire conversion is 
planned to be completed by 1901. It was agreed, however, that a 
watch should be kept meantime for any improvements in the conduit 
system which might render it suitable for adoption in Glasgow under 
present conditions. | 


Italy.—The Helios Company, of Ehrenfeld, Cologne, 
Germany, has just secured a 40 years’ conceseion to establish and 
work a large central electric power station for the generation and 
supply of electrical energy for power purposes, and to construct 
mnm a system of electric tramways in Spezzia, Pertusola, and San 
omeo. | 


Kingston-on-Thames.—The Drake & Gorham Electric 
Power and Traction (Pioneer) Syndicate have just laid before the 
General Purposes Committee of the Kingston Corporation a proposal 
to establish an electric tramway along certain roads in the ough. 
The capital proposed to be raised is £100,000. It is proposed that 
the lines shall be worked on the electric overhead trolley system, the 
current to be supplied from the Corporation's electric lighting worke, 
the Corporation also to supply the {plant required. The syndicate 
agree to promote the order, and to insert clauses enabling the Cor- 
poration to acquire the undertaking under fair conditions, at a period 
of not less than 14 years. 


Leeds.— The Oorporation have decided to start forthwith 
upon an extension of the electric tram system to Headingley and 
Ohapeltown, and according to present ideas the new cars will be 
running by the end of May. The new route will be about six miles 
ig and will serve the principal residential districts of the 


Linceln.—The Tramways Company recently passed the 
following resolution :—'' That the directors having under considera- 
tion the desirability of introducing (as in other towns) electricity as 
the motive power in working their tramway s; stem, and the necessity 
of meeting the reasonable demands of the public for an extension of 
the system, as also the possibility of the tramways being taken over 
by the local authority, are of opinion that under these circumstances 
the company would not be justified in incurring the heavy capital 
expenditure which these y (он ранын and extensions would involve 
without first conferring with a representative committee of the 
Council on the subject, and the directors accordingly ask the Council 
to appoint such a committee at an early date.” The Council has since 
appointed a small committee to confer as desired. 


Manehester.—The question. of the conduit as against 
күбү Palo iir is to be reopened, and a suggestion bas been made 
that the cheater Corporation should send a small deputation to 
New York to investigate. The correspondence in the local papers 
still continues with more or less vehemence. | 


Mexieo.—The Mezican Herald for December 14th con- 
tained the following interesting item of information :—'' Eng. Mateo 
Plowes, of the City Council, is of the opinion that the poles that are now 

erected in connection with the overhead system of electric trac- 
tion for the street cars may, by virtue of the effects of electrolysis 
corrode the water mains. It appears that he has won over other 
aldermen to his way of thinking. It is probable, in consequence, that 
work on the on of the system of electric traction will be sus- 
pended until the question has thoroughly investigated.” 


Southport.— район is intended shortly to be made 
to the Board of Trade by the British Electric Traction Oompany for 
& provisional order authorising the construction of certain electric 
tramways in Southport and Birkdale. The South Corporation 
also have on band an electric tramway scheme which will pass along 
the route proposed to be traversed by the company. The Town 
Council are consequently taking the necessary steps to oppose the 
provisional order. The Board of Trade inquiry is expected to take 
place in March or April. 


Sydney.—The general adoption of the overhead electric 
nystem in connection with the tramways of the city and suburbs will 
probably be undertaken at an early date. Within four years, says 
the British Australasian, the present mixed system will be a thing 
of the past. Authority for the adoption of electric traction in place 
of steam was given some time ago, on the understanding that the 
change would not be started till the George Street electric tram was 
ic ne This, it is anticipated, will be completed within a few 

ys. 


Wednesbury.—On Monday, at a meeting of the Town 
Council, Mr. T. Jones, the town clerk, intimated that he had received 
a draft of the Bill proposed to be introduced into Parliament by the 
British Electric Traction Company toenable the company to take over 
the powers of the South Staffordshire Tramwsys Company. Mr. Jones 
stated that in addition to providing for the purchase of the under- 
taking of the present company, it arranged for a lease of the tram- 
ways and gave the local authorities power to purchase at the end of 
35 years. On the motion of the Mayor, it was decided that this 
question, as well as a communication relative to the Wolverhampton 
Tramways Bill, be referred to the General Purposes Committee for 
consideration. 


Wolverhampton.—At a meeting of the Wednesfield 
District Council last week the clerk (Mr. J. W. Stirk) reported 
having interviewed the town clerk of Wolverhampton and several 
members of the Town Council in regard to the omission of Wednes- 


field from the tramway scheme. It was explained that the omission 
was quite accidental, and would be remedied by a provisional order 
for the extention of the lines from Heathtown to Wednesfield. 


Wrexham.—Mr. Albright, on behalf of the promoters, 
explained the proposed electric tramway echeme to a meetirg of 
ratepayers on 23rd ult. 


TELEGRAPH AND TELEPHONE NOTES. 


The National Telephone Company's Bill.—By the 
Bill which has been deposited by the National ee Oompany 
for introduction into Parliament next Session, and comprises 106 
clauses, it is proposed to dissolve the limited company and reincor- 
porate it with Parliamentary powers to carry out the objects of tha 
company, as set ont in the Bill, throughout "the British Islanda." 
The share capital of the new Parliamentary company is to 
be 6,000,000, with power to raise а further £3,000,000 
by the creation of debenture  ttock. Of this capital 
£4,000,000 is represented by the existicg share capital, and 
£1,669,471 has already been raised by debenture stock out of an 
issue of £2,000,000. Part 7 of this Bill proposes to give to the com- 
pany adequate facilities for placing and maintaining their wires 
within the districts of those public authorities in whieh they 
bave been unable hitherto to obtain proper facilities. A 
schedule attached to the Bill contains a list of the public 
authorities in whose districts adequate facilities have been given, 
and it is expressly enacted that part 7 of the Bill shall not 
apply within their districts. It may be mentioned that the clauses 
contained in this part of the Bill are also made the subject of a second 
Bill, which has been deposited by the company, in order that they 
may be eeparately considered should Parliament think fit to do so. 
The preamble of this Bill states that telephone messages at the rate 
of 450,000,0C0 are now passing annually over their system. 


New Mediterranean Сауе, — Үе learn from a Gibraltar 
correspondent that the Telegraph Construction and Maintenance 
Company's cable steamer Anglia arrived there on Monday last from 
London, and next day laid the shore-end of the Eastern Telegraph 
Company's new cable connecting Gibraltar with Alexandria viá 
Malta; leaving at midday paying out the cable. This will make the 
third cable between Gibraltar, Malta and Alexandria. 


The Pacific Cable.—4A Reuter's despatch from Washing- 
ton says that Mr. Hay, Secretary of State, has formally expressed his 
disapproval of the concession made in July last by Hawali to the 
Pacific Cable Company for the exclusive right of laying a cable 
between the United States and Hawaii, and thence Japan and the 
intervening islands. This action, Mr. Hay explains, is not taken ina 
spirit of hostility to the company, but on account of a formal protest 
of the Hawaiian Commission, and because it seems beat to leave to 
Congress a free hand in the disposition of the whole subject. 


Telegraphic Interruptions and Repairs:— 
Оля»гга. Down. 
Amason Company's cable— 
Oable beyond Gurupa... June 11th, 1898 .. 
Para-Maranham jós . Nov. 14th, 1898 „. 
DARDLINES. 
Majunga- Funanarive 
Saigon- Bangkok 
Communication with Fao 
(Between Divanich and 
Sema va) ses .. Dec, 24th, 1898 ... a 


Trans-Atlantic Cables.—After alluding to the steadily- 
growing dividend which is paid by the Anglo-American Telegraph 
Company, the Financial News goes on to state that: “ The proposed 
Pacific cable from Australia to Canada, of which we have heard a 
good deal lately, will, if it is to falfil ite raison d'étre of affording us 
an ‘all-British ’ cable road from the East, have to work in connection 
with the Anglo, as that is the only Atlantic cable which lands on 
British territory, and the improved relations which now exist between 
Great Britain and the United States tend rather to increase than 
diminish the business between thore countries.” By some 
cversight no mention is made of the other six cables, all of which 
land on British territory on each side of the Atlantic, so that there 
are no less than 10 trans-Atlantic cables which may be looked on as 
" a)l-British " as far as landing places are concerned. 


York Telephones.—The City Council has consented to 
the application of tbe National Telephone Company, who want to lay 
the twin-wire system underground in substitution for the single wire 
system. The company is required to pay 5s. per annum for each 
subscriber with a minimum of £50, 10s, for each large junction box, 
and 5s. for each small ditto. 


Repaired. 


[I Jan. 3rd, 1899 ove eee 
... Dec. 30th, 1898  ... Jan. 2nd, 1899. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barrow-in-Furness.—January 20th. The Corporation 
is inviting tenders for the wiring of the free library, Cornwallis 
Street. Plan of building at the office of the Borough Electrical 
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Kagineer, Town Hall, and specification from the Town Olerk, Town 
Hall, on payment of £1 1s., returnable as usual. 


Burnley.— January 10th. The Corporation wants tenders 
for underground electric light cables and switchboard. See our 
“ Official Notices 6th. 


" December 16! 
Christiania,—February 26th. The Secretary of State 
for Affairs bas received a despatch from Her Majesty's 


Christiania by 12 o'clock noon on February 26th, 1899. 
A copy of 8 conditions, &c., may be examined on 
personal application at the Commercial Department of the Foreign 
Office any day, between the hours of 11 a.m. and 5 p.m. 


Rdinburgh.—January 9th. The Council invites tenders 
for switchboard and boosters for the Macdonald Road lighting 
station. See our “ Official Notices December 16th, 1898. 


Glasgow. — January 21st. The Corporation invites 
tenders for generating plant at one or other of their new electricity 
works:—Two engines each of 200, and two of 400; three of 1,100, 
and two of 2,200 indicated horse-power, with dynamos and condensing 
plant. ons forms of tenders, &., from Mr. Chamen, 
182 engineer. See our Official Notices " December 16th, 


Govan. — Jan 28rd.. The Commissioners want 
tenders for the supply of water-tube boilers, feed heater, engines, 
dynamos, equalising transformers, boosters aud motor pump, cables, 
accumulators, arc lamps and standards. Specifications from Mr. W, 
AR 57, West Regent Street, Glasgow. See our “ Official Notices 


London.— January 8lst. The L.C.C. is inviting tenders 
for four continuous current d os, one motor generator, two 
ewitchboards and switches, &o., for the p Victoria Embank- 
ment installation. See Official Notices" mber 80th, 1893. 


Lowestoft.—February 6th. The Corporation want 
tenders for the supply of boilers, steam dynamos motor boosters, 
storage switchboard, travelling crane, mains, arc lamps and 
foots and for the lighting of the station. Consulting engineer, 

. W. O. О. Hawtayne. See our “ Official Notices” this week. 


Roumania.—January 16th. Tenders are being invited 
until January 16th by the General Direction of the Roumanian Post 
and Telegraph authorities in Bucharest for the supply of 2,000 small 

insulators, 15,000 medium size ditto, and 10,000 large 
o. 

Southampton. — Jannary 16th. The Corporation wants 

tenders for transformers and fittings. See our Official Notices this 


Tunbridge Wells.— January 11th. The Corporation is 
inviting tenders for the erection of three telephonic fire alarms within 
the borough. Tenders to the Town Olerk. 


CLOSED. 


Bristol.—The Museum Committee of the Bristol Oor- 
has acoepted the tender of Messrs. Mendham & Co., for a 
extension of the electric light into various rooms in the Ourator's 
Department in the Bristol M 


Leeds,—The Tramways Committee, some days ago, let 
the final contracts for works in connection with the equipment of the 
ley, and Hunslet tramways with electric 
Bale, Telegraph Works Company, for underground pipes and 
"s ot mpany, for erground pipes an 
conductors, at £8,966, and the tender of Messrs. Greenwocd & Batley, 
for switehboards and auxiliaries, at £5,390. The equipment of the 
Headingley-Chapeltown line will be proceeded with at once. 


FORTHCOMING EVENTS. 


Tuesday, January 10(h.—At 8 p.m. The Institution of Civil En- 
gineers. Paper on “High-speed Engines.” By John 
Handsley Dales, A. M. I. CO. . 

At 8 p. m.— Röntgen Scciety, 11, Chandos Street, Cavendish 

Square. W. Paper by J. Battersby, M. B., Major, Royal 
Army rps, on The Present Position of the 
Röntgen Bays in Military Surgery.” 

Friday, January 13th.—At 8 p.m. The Institution of Civil En- 
gineers. Studente’ Meeting. Dr. Archibald Barr, 
M. I. O. E. (Professor of Civil Engineering and Mechanics 
in the University of Glasgow), will deliver an address 
on “ The- Application of the Science of Mechanics to 
Engineering Practice." 
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NOTES. 


Electrical Work in the Philippines. — We have already 
referred in these columns to the bright prospects for elec- 
trical ор in the new American possessions. То 
what extent British electrical manufacturers will benefit by 
the change of ownership it is not easy to prognosticate with 
any degree of certainty. If the open door policy is carried 
into effect, we shall be competing with Americans who are 
already giving close attention to the likely requirements of 
their newly acquired colonies. Brother Jonathan may appear 
to be placed in a better position by virtue of ownership, but 
we must bear in mind that in some places a large portion of 
the trade is controlled by British merchants, and if British 
manufacturers at home are in a position to meet their elec- 
trical requirements, we are justified in looking for some good 
business for English works. Undoubtedly electricity will be 
а 18 tent factor in the development of the Philippines 
and 5 but, if we are going to maintain our shopkeeping 
reputation, we must wrestle with the thing at once. We 
read that there is already a Spanish-made electrical plant 
installed at Manila, and a telephone exchange service is in 
operation. Selis Commercial Intelligence advises that, in 
view of developments taking place shortly, electrical engi- 
neers should keep themselves thoroughly as to the 
сш of events. We cannot do better than endorse this 
advice. 


An American Technical Institute.—The year 1898 
was a very good one, financially, for the Massachusetts Insti- 
tute of Technology. The late Hon. Н. L. Pierce left the 
handsome bequest of $750,000, and by the will of a Mrs. 
James, the Institute benefited to the extent of $140,500. 
Other donors have given respectively $20,000, $10,000, and 
$1,482. For a travelling fellowsnip in the architectural 
department, the sam of $6,000 has been given, and under 
another will $40,000 is given for scholarship purposes. 
According to the annual report of President Craft, this great 
increase of funds came when it was much needed, and it led 
to improvements in the old premises, and the erection of a 
new fireproof building. The total number of students for 
1898 was 1,171, as against 1,198 in the previous year. The 
average actual expense of instruction per student works out 
at $330 per year, while only $200 is paid as tuition fees. 
Without counting lecturers, there is one instructor to every 
eight or nine students—a very high average. 


— ͤ ÿ6jPWœUä 
LI 


The Explosion of Electric Detonator Fuses.— A 
report to the Home Secretary by Major A. Ооорег-Кеу, R A., 
call aun of Explosives, оп the circumstances attending an 
explosion of electric detonator fuses at the factory of the 
Cotton Powder Company, Limited, at Upless Marshes, 
Faversham, Kent, on September 2nd, 1898, has been issued 
as a Blue-book. Two women died from the effects of the 
explosion, and two other women were severely injured. When 
the accident occurred, says the Times, the women were em- 
ployed in testing and' tying up into bundles low tension 
electric detonator fuses, and one of the women, since dead, 
stated that the accident had been caused by crossing the wires 
during the operation of testing. After examining the pro- 
bable causes of the explosion, Major Cooper-Key arrives at 
the opinion that the accident was caused by one of the work- 
people treading on a detonator, the resulting explosion being 
conveyed by other detonators to the main supply, and thence 
to all explosives on the same side of the building. Among 
the débris, after the explosion, there was discovered an over- 
boot of substantial make, with a mark on the sole which 
had evidently been made by the explosion of a detonator. 


Appointments Vacant.—The Hanley Corporation wants 
two assistant electrical engineers at £80 per annum. The 
Bristol Corporation invites applications for the де of 
station superintendent at £175 perannum ; and the Shrews- 
bury Lighting Committee want an electrical engineer and 
manager at £250 per annum. For particulars of these 
vacancies see our “ Official Notices" this week, 
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The Société Internationale des Electriciens.—At a 
recent meeting of the Société Internationale des Electriciens, 
M. R. V. Picou presiding at the commencement of the pro- 
ceedings, and M. Pollard afterwards, the President referred 
to the deaths that bad occurred, and read the list of new 
members. M. G. Pelissier was the first to speak, and he 
chose for his subject the prices charged for electrical energy. 
He dealt upon the importance of lowering the tariffs when- 
ever the working justified a reduction of prices. A diminu- 
tion of prices always co nded to an increase of profits. 
It was important to find in all cases the lowest limit. The 
selling prices should always be rational and convenient. 
M. G. Pelissier quoted several examples. and arrived at the 
system of tarification proposed by Mr. Wright and used at 
Brighton. M. de Marchena then gave a description of the 
tramways on the combined trolley and accumulator systems 
from Aubervilliere and Pantin to the Place de la République, 
Paris. The track in Paris is about 6:2 and 6°75 kilometres 
in length. Broca and Vignoles rails are used. In Paris the 
tramways are worked by accumulators, and outside by the 
overhead trolley system. There аге 56 seats, 24 inside, four 
on the platform, and 28 outside. The accumulators are 
supplied by the Société pour le Travail Electrique des Métaux ; 
they comprise 224 elements, of seven plates per car, and 
their capacity is 35 ampere-hours. Their weight is 4 tonnes, 
the total weight of the car amounting to 17:8 tonnes. The 
cars are provided with electro-magnetic brakes, enabling a 
car to be stopped in lees than 20 metres on an incline of 21 
millimetres per metre. The station supplying the electrical 
energy is situated at Aubervillierz, and contains three Roser 
boilers with a beating surface of 260 square metres, three 
horizontal Corliss engines of 250 H.P. at 75 revolutions a 
minute, and three compound Thomson-Houston dynamos of 
150 kilowatts at 550 volts and 400 revolutions a minute. 
The difference of potential can be brought to 575 volts 
for the charging of the accumulators. This tramway 
line has been working for several months and bas given 
complete satisfaction, Atthe end of the sitting, M. Maurice 
Leblanc presented a very interesting paper on alternators 
with а constant difference of potential. 


— 


Water-Power in Canada.—If the United Kingdom be 


deficient in the natural supply of large and easily developed 


water-powers, the same cannot be said of one of her most 
promising colonies— Canada. Already many power stations 
have been put in operation, while others are approaching 
completion. The more important of these are the following :— 
1. Lachine Rapids Power Station, opened September, 1897, 
cost $2,000,000, power = 25,000 H.P. to be transmitted 

to Montreal ; 2. Richelien River Power Station, power 


= 20,000 H.P. to be transmitted chiefly to Montreal; 3. 


Buckingham Power Station, power = 6,000 H.P.; 4. St. 
Lawrence Power Station at Massena, power = 75,000 H.P. 
(not completed.) To the above must now be added a power- 
development scheme on the St. Maurice River, where 
100,000 H.P. is said to be available for industrial purposes. 
According to Electricity (New York), three power companies, 
the Shawinigan Power Company, the Laurentide Palp 


Company, and the Canada Iron Furnace Company, are 


already at work in the thickly wooded valley of the St. 
Maurice. The first of these intends to transmit power to 
Montreal and Quebec. The former city, when this company 
bas carried out its plans, will be served by three independent 
power companies, and so long as they remain independent, 
electrical energy will be cheap in Montreal. If the city 
authorities are wise, they will insert a clause in the con- 
cessions to these companies, forbidding any amalgamation of 
interests. The St. Maurice River power scheme is said to 
be a most promising one, as little expenditure upon hydraulic 
engineering works will be necessary, in order to render the 
power available for utilisation. The number and the magni- 
tude of the power schemes now undergoing developments in 
Oanada, would seem to indicate that at no distant date the 
valley of the St. Lawrence River may be one of the busiest 
manufacturing districta within the confines of the Empire ; 
and portion of the surplus capital and business energy, which 
are supposed to bə waiting for the opening of China, in order 
to find an outlet, might, with benefit tc all concerned, be 
directed towards the development of.the most progressive of 
oar Colonies. 


Utilising the Tides.— The idea of utilising the enormous 
aggregate power of tidal ebb and flow for the service of man 
is by no means a new one, and in all ages of the world the 

roblem has attracted the attention of ambitious inventors. 

ut although many have attempted to solve it, none have 
succeeded ; and the tides continue to ebb and flow round 
our coasts and in our river estuaries to no practical 
beyond that of preserving our shores and estuaries from 
unhealthy accumulations of deposited matter. We hear, 
however, that Thomas Edison, jun., doubtless consider- 
ing the problem suited by its magnitude to the inherited 
genius of his family, has attacked it, and has induced New 
York capitalists to provide him with £210,000 for carrying 
out a practical trial of bis scheme in the East River, New 
York. The chief advantage of a great name in the world of, 
invention is the ease with which it commands capital for trial 
of the ideas of its bearer, for we have no hesitation in say- 
ing that had some unknown inventor brought forward Mr. 
Thomas Edison's scheme, he would have found great diffi- 
culty in raising one-hundredth of this amount for ite trial. 
We cannot say that we quite understand the desoription of 
Mr. T. Edison’s scheme as given in Electricity (New York), 
80 we give the extract in full :— | 


made to operate the piston rods of compressed air cylinders. The 
compressed air obtained in this way it is proposed to utilise for ran- 
ning triple on engines, which will in turn te dynamos. 
The plant be reversible, that is, capable of operating whether 


drawn from a set of storage cylinders to keep the electrical machinery 
in continuous operation. 

We shall await with interest further information concerning 
the progress of this scheme. If Mr. T. Edison, jun., solves 
the problem of the profitable utilisation of tidal energy, he 
will certainly add lustre to the family name, and be regarded 
by future generations as one of the greatest benefactors of 
the human race. But —— we are not very hopeful. 


The Ratio of Dyname to Turbine Rating.—The 
steam engine is well known to be a machine capable 
working considerably above or below its most economical 
loading without any serious falling off of its efficiency. 
Not во, however, the ordinary turbine, which must work at or 
near ite maximum power. A turbine on a fall of water which 
is not much in excess of demand mast thus be proportioned 
to its load, and cannot be run at more than 10 per cent. 
overload withont a too serious loss of effect at normal loading. 
The Electrical World compares the electrical motor to the 
steam engine in this respect. The motor can be very con- 
siderably overloaded for a time. The limit of overload is 
fixed by the heating. Gas engines are like turbines. They 
become less economical at light loads, and must at present be 
fairly well loaded to their maximum in order to be economical. 
It is because of these facts that multiple nozzle Pelton 
wheels or Girard turbines should be considered in any scheme 
of water-power where the supply is not superabundant. But 
on superabundant falls of water, there is no objection what- 
ever to working ordinary guide-blade turbines at part gate 
во as to provide a wide margin of power for increase of load. 
As the gate is opened the wheel does more work, and does it 
for proportionally less water. In gas power stations reason- 
able division of units must be made, and as the power curve 
rises а fresh unit must be plates and thrown into action. 
For gas power there is still much to be said in favour of the 
arrangement of the generators driven off & common shaft, 
itself driven by the various engines and divided into con- 


venient lengths, coupled by some form of claw or friction 


coupling. 


Electrical Effects in a Storm.—We read that the 
steamer bringing from Hamburg the electric apparatus and 
other properties needed for Miss Loie Faller’s performances 
at the Lyric Theatre was detained by the stormy weather, 
re сш Faller’s appearance had in consequence to be post- 
poned. 
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The Southampton Fatality.—The Board of Trade 
inquiry into the electric shock fatality at Sonthampton, to 
which we have already made several references, was held on 
20th ult. by Major Cardew :— 


The town clerk the case and narrated the facts. 
Henry Flux, a labourer, repeated the evidence given by him to the 
coroner 


Mr. J. Brooking, electrical engineer, and manager for Messrs. 
Glover & Oo. in Southampton, in the course of his evidence stated 
that they had been working day and night to get the: mains ready. 
Bince the accident the joints had been taped over. He had traced 
back the cable to what he i ed to be the low tension pipe. The 
two pipes, high and low tension, are nearly alike, and there is no 
external mark to tell which is the high tension pipe. Had he known 
tbe leakage was in the high tension cable, he would not have allowed 
Day to repair it without first baving the current switched off. He 
did not remember having made temporary joints on high tension 
cable before. He mentioned to Mr. Shepherd (tbe clerk of the works) 
that he did not like putting in a temporary joint, but on prng pass 
he thought it better to do so. He was aware of the Board of Trade 

ons, but díd not think that they were strictly adhered to in 


case. 

By the town clerk: It was possible to make a tem joint as 
safe as a permanent one, but only by using extra thicknesses. He 
had the joints made, as he thought, very safe, and had extra material, 
although not so much as he thought. | | 

John Shepherd, electrical en ; Clerk of the works for the 
laying of the mains, said that when he wastold of the leakage he 
wes apprehensive of . He had seen the jointe made, and was 
satisfied with them. He heard that it was necessary that the 


са He thought that when the box was complete the joints would 
secure. 
Mr. E. Manville, consulting engineer to the Corporation, was next 


to was respensible for the delay through which the tomporazy joints 
Who was re or the ugh w m oin 
had to be constructed ? я i 
Mr. Manville replied that in that connection the work was very 
much behindhand, and the Corporation, through him and the town 
clerk, had the contractors to complete the work, and no doubt 
it was due to the non-completion of the work that the temporary 
joints, they ought 
to have been fit for the work they were todo. They ought to have 
He maintained that if 


te 
g Mr. Bassett, the town clerk said that the contract was 
made on December 3rd, 1896, and the work should have been com- 
pleted six months after the written order was given. | 
The Inspector subsequently visited the scene of the fatalily. 


Electro-deposition of Gold in the United States.— 
Upto the present the Transvaa! is the only district in the 
world where gold is recovered from the tailings, or slime 
solutions, by aid of the eleotric current. The Siemens and 
Halske process will be soon worked in the United States, 
where larger installations are to be erected. The anodes will 
no longer be made of iron, but will consist of peroxidised lead, 
ш order to avoid the troublesome formation of prussian 
blue. The following is an extract of the last number of the 

ineering and Mining Journal :—'* We are informed that 
Mr. Charles Butters has secured а lease on one or more of 
the tailings dumps of mines on the Comstock lode, and that 
he is now engaged with his assistants from his metallurgical 
laborato:y in Salt Lake City in making an examination of 
the ground. His object is doubtless to treat the tailings by 
the Siemens-Halske process, which he is introducing into 
this country, but no particulars have yet been made public 
as to his plans. This will be the first working of this pro- 
cw on a large scale in the United States and will be 
Watched with much interest." 


Society of Arts.—In the list of arrangements for the 
ordinary meetings for January and February, we notice the 
following :—February 1st, “The Cost of Municipal Enter- 
m by Mr. Dixon H. Davies; February 22nd, “ Electric 
à ion and its Application to Railway Work,” by Mr. Philip 

атвоп, 


An Improvement in Telephone Exchanges: the 
Suppression of the rene Bell(e).—Few whose lot it 
is in their daily life to make much use of the telephone have 
not experienced the aggravating “cut off” in the middle of 
а business conversation, or the almost equally aggravating 
interruption of the telephone girl, with her agonised “ Ar nt 
you finished ?” According to Electricity (New York) the 
telephone company of that city is experimenting with a 
comparatively simple device that avoids both these evils. 
When a subscriber of the company removes the receiver from 
its hook or rest, a tiny glow lamp lights up beside his 
number at the district centre; when the desired connection 
is made, a second lamp lights up. While theee two lam 
continue to glow the telephone girl knows that the two sub- 
scribers are using the line; when one or both of the lamps 
ceases to give light, she knows without inquiry that the line 
is free. The lamps thus replace the bells at the district 
office, and if the system works properly the saving to the 
vocal organs of the telephone girls and to the tempers of the 
company’s clients must be enormous. Our New York con- 
temporary rather unkindly remarks that this deprival of an 
excuse for talking, even though the words uttered be merely 
* Ar'nt you finished,” will not be regarded with joy by the 
telephone girl. Possibly she takes a feminine pleasure in 
seeing how many shades of expression, ranging from mild 
inquiry up to righteous indignation, she can get into this 
well-known telephone formula. But supposing the filament 
of the incandescent lamp breaks unknown to the telephone 
girl! What does she do then when the tiny glow lamp jibs? 


The Advantages of Competition in Electric Supply. 
—New York is at present ing the benefit of possessing 
two independent electric supply companies, which cover to a 
certain degree thesame area of the city, and the consumers of 
electricity in New York are rejoicing at a tariff war which 
has sprung up between the two supply companies. This 
happy condition of things is, of couree, denied to Londoners 
—at present. In а recent issue (see ELECTRICAL REVIEW, 
November 11th) we gave some details of the reduction in 
charges made by the Edison Electric Illuminating Com- 
pany. The rival company,the United Electric Light and 

ower Company, has now followed in the steps of the 
Edison Oompany, but bent upon doing the thing handeomely 
while abont it, this company has reduced its charges 25 per 
per cent. below thoee of its competitor, the managers of 
which are probably now regretting their first step in “ rate- 
cutting.” There is talk of a further reduction by the Edison 
Company as an answer to the bold challenge of their rival, 
and it will be interesting to see how the war ends. Both 
companies have stated that owing to improvements in engines 
and machinery current can now be generated much more 
cheaply than formerly. We have not heard of any well- 
established English supply company basing a reduction of 
its charges upon this ground. Doubtless it is one of those 
discoveries that are only made under the pressure of outside 
competition. We commend the admission of this fact by the 
New York companies, however, to the attention of English 
consumers of electric energy, either for lighting or power 
purposes, as a useful argument in favour of the policy of free 
competition. 


Night Signalling at Sea.—Our New York contem- 

rary, Electricity, in a recent issue gives some details of а 
rather novel method of signalling at night by aid of the 
electric light, with which experiments have been made upon 
the U.S. battleship San Francisco. The experimental trials 
were made last August, when the San Francisco was off 
Oape Cod. An arc light lantern provided with a 1,000-O.P. 
arc light, a white sail cloth stretched to form a 12-foot screen, 
and lantern slides of all the letters of the alphabet, were the 
necessary items of apparatus. The lantern and screen were so 
семы, on the deck that the letters thrown on the screen 
wonld be visible to the sister ship, and the message to be 
communicated was then spelled ont, letter by letter, upon the 
screen. The 10-foot letters were said to be clearly visible at 
a distance of two miles. As all modern passenger and naval 
ships are equipped with the electric light, this mettod of 
night signalling may prove useful under certain circum- 
stances, and its adoption may become general on such 
vessels, 


P am 
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Reported Copper Combine.—The New York corre- 
-apondent of the Financial News, in a despatch dated 4th 
inst., says that the reports of a copper combine are un- 
doubtedly largely exaggerationr, though there is some truth 
at the bottom of them. He proceeds :— 


The Anaconda and the Calamet, however, are not considering any 
proposals; in fact, they have received none from the Standard Oil 
interests, who are credited with backing the combination. The active 
demand for copper, resulting from the enormous expansion of electrical 
business, bas proved an attraction to the Standard Oil people, and 
they are endeavouring to secure a general consolidation, beginning 
with the Montana properties and then the Michigan pro- 
perties. The Bay State Gas Company, which is controlled by them, 
and has $50,000,000 of capital, bas the Delaware State Charter giving 
it the right to increase its capital without limit. The price of this 
stock has recently advanced to nine from four, on reports that the 
capital will be increased to $100,000,000 and that the company will 
constitute the central company to purchase all the large copper ccm- 
panies by the exchange securities. This report has, however, been 
exploded, and a sharp break in copper stocks has followed during the 
last few day», though some believe the current break in prices is dae 
to Standard ОП manipulation, with a view to buy in at low prices. 
"There seems little doubt but that the Butte and Boston will be consoli- 
dated with the Boston and Montana, as the Standard Oil controls them, 
and these are adjacent to the Anaconda: soit is expected that ovectures 
to the Anaconda will soon be made. It ie certain, however, that no 
attempt has recently been made to buy large blocks of Anaconda or 
Oalumet in the open market. A reliable copper authority said to-day 
that even if tho combination reaches no further than the Montana, it 
willtake some time to arrange tbe details, and nothing definite will 
be known for weeks. There are undoubtedly some advantages in 
consolidation, such as reducing expenses, arranging railroad rates, and 
fighting the battle that must one day be fought with the Miners’ 
Union for a reduction of wages from 83:50 per day. 


Personal.— After the completion of over 40 years of 
service in the Telegraph Department, Mr. John Henry 
Cordeaux's retirement took effect on October 20th. During 
the greater part of last year he oocupied the position of 
Actiog Principal Technical Officer in the Engineer-in-Cbief's 
Department of the General Post Office, and his colleagues 
in that Department have just signalised their personal regard 
and their appreciation of his social and official good qualities 
by the presentation of a handsome silver tea service, the tray 
of which bore a suitable inscription, Unfortunately Mr. 
Cordeaux’s state of health would not permit of the presenta- 
tion being made at the Post Office, во Mr. Hookey, Assistant 
Engineer-in-Chief, kindly undertook the pleasing duty at 
Mr. Cordeaux's house in the presence of a representative depu- 
tation. Nearly 100 officials contributed to the testimonial. 


Dangers due to Electric Motors.— Attention is called 
in the Electrical World to the dangers of electric motore, 
especially when geared down by worm gearing in respect of 


the heavy strains they may impose if they continue te run 


when they should not be running. The recent electric ele- 
vator accident was due to thie, and other cases have happened 
where electric motors have torn the ropes off the drums, 
broken wheel spidere, and stripped teeth. The trouble is 
largely due to the very great maximum torque of the motor, 
as compared with its normal power, especially when shunt 
wound, and it is arged that some automatio weakest link 
should be provided as a breaking piece. Fases are too slow 
to provide safety of the kind required, so that circuit 
breakera should be installed. Their disadvantage is the 
readiness with which they can be overweighted, or even tied 
in, and а good circait break free from the danger of being 
tampered with, would be a welcome blessing. A good one 
eould be exactly calculated for. Where there is much 
kinetic energy, however, provision is also required for this, 
and may be got by suitable safeguards or slip connections. 


Paris Praises American Automotors.—If we are to 
believe & report printed in a London evening paper, Count 
Déjotemps, of Paris, has given an order for the supply of 
1,500 automotors annually for the next 10 years. For the 
advance order of 15,000 vehicles, the total sum is given as 
$15,000,000, or $1,000 (abont £200) apiece. The orders 
have been distributed among all the makers in a manner 
which is designed to give control over America’s exportable 
surplus. In giving the order, the Count says he conceived 
the idea upon the conviction that the world supplies no 
horseless vehicles comparable to those of the United States 
in speed, strength, and ease of running, whether by electricity, 
gas, steam, or oil. The deliveries of the automotora will 
begin in March. 


A Meter Muwddle.—A consumer on the mains of the 
Norwich Electricity Company writes to the local prese in a 
perplexed strain, hurling all sorts of diatribes at his electric 
meter. He complains that it registers a far greater amount 
of current than he is using. The company’s engineer 
suggests that the wiring is at fault. The best electrical 
engineers in the city" made tests which proved there was 
nothing wrong with the work. The electricity company 
made testa of the meter and said it was correct. The oom- 
pany cent another man, who said that the meter was wrong 
and must be replaced. The first tester called а second 
time, and said the meter was all right, and he did not call 
the second tester an angel. The second tester has not yet 
called again. Well may the perplexed consumer wonder 
what to do next. | 


Sound-Board Telephone.—As we go to press the fol- 
lowing communication comes to hand from Dr. Oliver J. 
Lodge :—“ In the talking and singing experiment which I 
showed to the Institntion of Electrical Engineers on Decem- 
ber 8th, I did not make it clear whether or not I was using 
any of the ifying telephones that were on the table in 
addition to the sound-board telephone. In answer to 
inquiries, will you allow me to say that I was not. There 
was no ification in the case. The speech currents were 
taken direct round the little coil attached to the deal board 
and suspended in a magnetic field. And only one such coil 
was in that instance used. The articulation of a sound- 
board telephone can be decidedly good as well as loud, and 
there need be no пага] twang such as is caused by a resonant 
trampet or cone.” 


London County Council Tramways Appointment.— 
A Times correspondent says that the Tramways Committee 
of the Nottingham Corporation have so modified their 
position that Mr. Baxer will be released at the end of this 
month and will be free to take up his duties as manager of 
the London County Council tramwa The Nottingham 
committee at first declined to let Mr. Baker go under six 
months’ notice, but, being anxious to meet the wishes of the 


London County Council and of Mr. Baker, they, on Tuesday, 


appointed Mr. John Aldworth, of the Isle of Man electric 
tramways, to snoceed Mr. Baker at Nottingham. Mr. Ald- 
worth was one of the three from whom the London County 
Council made their selection. | 

Raising Debentures on Copper Conductors.—Some 
weeks ago we referred to Prof. Korbes's suggestion that for 
his Egyptian power transmission scheme a mortgage might be 
raised by means of debentares on the long lengths of copper 
conductors employed. We remarked that this had | 
previously suggested by Mr. B, H. Thwaite in 1892, in a 
paper read before a provincial Institution. We find, how- 
ever, that in January, 1892, nine months before Mr. 
Thwaite's paper was read, Prof. Forbes put forward the pro- 
position in a previous series of Society of Arta lectures, so 
that there is no donbt as to who was first, 


Presentatiens.—On the occasion of his leaving Aberdeen 
to fill a situation on the staff of the new electricity works at 
Leith, Mr. James Spark was recently presented with a 
handsome Gladstone bag as а parting gift from his fellow 
workmen. | 

At Glasgow last Friday, Mr. James Crombie, of the 
Eastern Telegraph Company, Limited, was en 
by the staff, and by a large oirole of friends, to a cake and 
wine banquet, to celebrate the 25th anniversary of his 
service with the company. He was also made the reci- 
pient of a silver fruit and fish service. Mr. Renwick, 
superintendent of the Glasgow office, presided. 


Lectures.—Prof. A. Jamieson, on 27th ult., lectured 
before the Aberdeen Mechanical Society on “ Electric Rail- 
ways and Tramways.” 
On 27th ult. Prof. W. F. Barrett delivered a second lecture 
= “The Wonders of Electricity” at the Royal Dublin 
ociety. 


Portraiture.—The January number of the Machinery 
Market contains a good portrait of Sir David Salomo 
Bart., together with some notes on his career. | 


— — 
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The Calorific Power of Weathered Coals.—Some 


recent tests of American coals, weathered and unweathered, 
have shown that the weathered samples contained less carbon, 
hydrogen and nitrogen, and more oxygen than the un- 
weathered coals, This amounts to saying that weathering 
favours slow oxidation, and a weathered- coal is already 
partly consumed before use. Actually, the results show 
very small differences, and the coals do not give laboratory 
results at all consistent with experience. It is at least a fact 
that weathered coals are deemed much inferior to fresh coal. 
A decrease of one-half of 1 per cent. in calorific value is not 
a very serious diminution, and if the tests of Messrs. Hale 
and Williams are fair indications from long-exposed samples 
of what happens to coals exposed, say, on a quay at Port 
Said, then some other factor must be sought to explain the 
alleged poverty of weathered coal. We can understand that 
coals at a foreign station, such as Port Said, might prove 
troublesome in the furnace by-reason of the Jarge amount of 
sand which they may contain, this being wind-borne and 
conducing to very excessive clinkering, and probably it often 
occurs that coals have heated on the voyage from England 
and have lost much of their nature in the process, for a 
weathered coal is often little better in aprearance than a mass 
of р grey-black dirt. It is probable that the above sand 
and a 
chief causes of the inefficiency of weathered coals. 


Boiler losions,—The Board of Trade report (com- 
piled by Mr. I. B. Walker, of the Marine Department) for 
the year ended June 30th, 1898, shows that during that 
period 65 preliminary inquiries and 19 formal investigations 
were held under the provisions of the 1882 and 1890 Boiler 
Explosions Acts. The 84 accidents resul 
46 people being injured. 


—— —À ——M —— — 


in 37 deaths, 


Cable Companies’ Dinner.—The fifth annual dinner 
and smoking concert of the cable companies was held at the 
Manchester Hotel, Aldersgate Street, on Monday evening 
last. Over 150 guests sat down to the dinner, which was 
presided over by Mr. E. G. Phillips (superintendent, Com- 
mercial Company), while Mr. H. G. Mechen (Direct United 
States Company) occupied the vice-chair. 


City and Guilds Institute,—On 27th inst. the Lord 
Mayor is to preside at the annual meeting and distribution 
of prizes at the above Institute at Leathersellers’ Hall, and 

W. H. Preece, O.B., F.R.S, wil then deliver an 
address to the studente. 


HC IM LM ee EIE 4, 
.New Year Honours.—We note from the list of New 
Year honours that Prof. Wm. O. Roberts-Austen, C.B., 
F.R.S., aseayer to H.M. Mint, has been promoted to a 
K.C.B. We beg to offer our congratulations to Sir W. C. 
Rob:rts-Austen. | 


Appointment.— We are iuformed that Mr. W. T. Lynex, 
who bas been for over six years head clerk to the National 
Electric Supply Company, Preston, has been appointed head 
of the Leyton District Council's office electric lighting 


department. 


Mr. Rebert Hammond and his Portrait.— We are 
informed that many members of the electrical profession 
have been recently called upon by a man, informing them 
that the above gentleman is sitting for a presenta- 
tion portrait in oils, for which the said man is 
authorised to oollect gninea subscriptions, the subscriber 
receiving, in addition to the gratification of couriers: fe 
so worthy an object, an artist’s proof of the portrait. А 
Hammond tells us that, as far as he knows, the story 
is a concocted one. He explains that а few months 
since an artist, unknown to him, pressed him to 
give him his photograph, on the plea that Mr, Swan, the 
President of ihe Institution of Electrical Engineers and 
other leading members of the profession had done the same, 
with & view of their enlargement on stone and publication 
in a series. Possibly the man referred to above is the can- 
vasser for the firm who is publishing the series, but, all we 
can say is, that from the inspection we have made of the 
artist's proof, it is not by any means a good portrait. 


general alteration in the texture of the coal are the 


Obituary.—We learn with regret of the death of Dr. 
Eugen F. А. Obach, F. I. O., F.O.8, M.LE.E, which 
occurred on 27th ult., at the early age of 46 years. Не 
was born in Stuttgart, of Swiss parents. In 1875 he 
obtained his degree of Doctor Phil. at the University of 
Leipzig. The same year he began his practical career with 
the firm of Messrs. Siemens & Halske, at Oharlottenburg, 
near Berlin, and in the following year he came to England 
to oconpy a position offered to him by the English firm, 
Messrs. Siemens Bros. (now Siemens Bros. & Co., Limited) 
at the Telegraph Cable Works at Woolwich. Whilst tem- 
porarily in this country in the course of 1875, he was 
engaged in superintending, during the Direct United States 
Cable expedition, some experiments carried oat in Ballin- 
skelligs Bay, and continued to follow up electrical questions 
after he had permanently joined Messrs. Siemens Bros.’ 
works in Charlton. In 1879 he accompanied the exp: dition 
on board Messrs. Siemens Bros.’ ss. Faraday, laying the 
Pouyer-Quertier trans-Atlantic cable. Dr. Obach afterwards 
devoted himself mainly to the study of the chemistry of 
gutta-percha and India-rubber, the result of his extensive 
and varied knowledge of these substances being embodied in 
his Oantor Lecture delivered recently before the Society of 
Arts. Shortly after that time his health failed, and even 
prolonged rest from work brought about no improvement. 
He finally sought relief in a cold water cure in Switzerland, 
bat the course of bis disease could not be checked. By the 
advice of his medical attendant he joined the family of his 
eldest brother in Graz, Styria, where he succumbed. Dr. 
Obach had been a frequent contributor to the literature of 
electrical science since 1875, about a score of papers being 
published in the English and German technical journals or 
in the proceedings of scientific societies. | 
А wur Soott сор аго 5 us n the 

eat bis partner, Mr. H. H. Beit, at the early age 
of 26 years. Mr. Beit, who had been educated. at Rugby, 
was ап Assoc.I.E.E. He first joined Mr. Anderson as 
pupil, afterwards taking the position of engineer, and 12 
months ago he entered into partnership with him. Mr. 
Anderson will in future carry on the business by himself. 
Mr. Beit had been ailing for &b»ut three months, bat his 
death was unexpected. : | 


— — 


Glasgow Electric Tramways.—Mr. John Young’s latest 
report on the working of the Springburn electric tramways 
Bays:— * 


The drawings for the whole period from October 13th to Decem- 
ber 24th have averaged 16:014. per car mile. If we take the last 
five weeks, however, during which time we may safely assume that 
the receipts bave reached their normal, the average bas been 14:88d. 
percar mile. For the corresponding five weeks of last year the 
receipts from the horse cars was IId. per mile, but the average 
fr the route throughout the period from January 1%, 
1897, to October 8th, 1898, was 1224d. per car mile. 
Taking the larger figure for the horse cars, the electric cars show 
an increased revenue of 2:46d. per car mile. It is still rather soon 
to give a definite figure as the amount of the working expenses under 
electric traction, as the condensing plant has not yet been in ерен 
tion, but after including a fair sum for maintenance and renewals, it 
may be taken that the total working will not exceed 63d. 
per car mile. The average working expenses under horse traction 
may be taken at 84d. per car mile, although during the last financial 
year the amount worked out at slightly under that figure. This shows 
a saving in working expenses for electric, as compared with borse 
traction, of at least 2d. per car mile. The result, so far as we have 
gone, has been an increased revenue of 2°64d. (say, 24d.) per car mile, 
and a decreased expenditure of 2d. per car mile, being a total gain of 
4*64d. (say, 44d.) per car mile. This gain on the present mileage on 
the Springburn route (2:40 miles of double track) will amount to 
£10,000 per annum. 


— асаа 


NEW COMPANIES REGISTERED. 


Electric Resistance and Heating Company, Limited 
(60,124).—This company was registered on December 31st, with а 
capital of £120,000 in £1 shares, to acquire certain patent rights for 
all countries (except Austria and the Balkan Staten) for inventions 
relating to the manufacture of electrical resistance material, to adopt 
an agreement with the Construction and Investment Company, 
Limited, and to carry on the business of electricians, electrical, 
mechanical, gas and general engineers, suppliers of electricity, elec- 
trical apparatus manufacturers, &c. The subscribers (each with 


- 
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one share) are :—A. Conder, F. S. A. A., Dashwood House, E. O.; J. T. 
Clary, 46, Devonsbire Road, Hackney, shipping agent; W. Chaplin, 
191, Camberwell New Road, 8 E., secretary ; T. G. Fort, Forest Loage, 
Ashstead, gentleman; W. Andrew, 38, Hornsey Park, N., book-keeper ; 
F. W. White, Hollywood, Browning Road, Manor Park, E., clerk; 
G. F. Honig, 10, Alma Square, Bt. John's Wood, N.W., clerk. The 
number of directors is not to be less tban three nor more than seven ; 
the subscribers are to appoint the first; qualification, £250; remunera- 
tion, £1,000 per annum Civisible. 


Auxiliary Steam Power Company, Limited (60,104). 
—This company was registered on December 30th, with a capital of 
£100,000 in £1 shares, to adopt an agreement with Sinclair C. 
Lumsden, and to carry on the business of locomotive and other 
engine builders, macbinists, carriage and motor car builders, cycle 
manufacturers, mechanical, manufacturing, electrical, and chemical 
engineers, chemical manufacturers, &c. The first subscribers (each 
with one share) are:—A. В. Connick, 19, Knightrider Street, EO, 
clerk; H. Mitchell, 8, Perth Road, N., warehouseman; J. Halford, 
31, Womersley Road, Crouch Hill, N., warehouseman; O. F. Adam, 
Escalonia, Eastbourne, merchant ; G. F. Church, 120, Newgate Street, 
E. C., clerk; G. de G. Griffiths, 34, St. George's Square, S. W., clerk; 
C. W. Pullen, 71, Elspeth Road, Lavender Hill, 8.W., clerk. The 
number of directors is not to be less than three nor more than six; 
the first are George A. Hardy, Alfred J. Bale, and Obarles F. 
Adam; qualification, £50; remuneration, £50 each per annum and 
£75 for the chairman. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Connolly Brothers, Limited (44,277).—T bis company's 
annual return was filed on December 9th, when 2,360 shares were 
taken up out of a capital of £20,000 in £5 shares; 1,798 are con- 
паа as paid, and £5 per share has been called and £2,810 paid on 

ers. 


Chatham, Rochester and District Electric Lighting 
Company, Limited (24,773).—Thie company’s annual return was 
filed on mber 23rd, when 3,890 shares were taken up out of a 
capital of £50,000 in £5 shares; 1,863 are considered as paid, and £5 
per share bas been called on the others ; £10,135 has been paid, and 
£83 10s. is in arrears. 


Halifax and Bermudas Cable Company, Limited 
(28,972). —ТЪіз company's annval return was filed on December 31et, 
when the whole capital of £50,000 in £5 shares,was taken up and 
considered as paid. 


CITY NOTES. 


United River Plate Telephone Company, Limited. 


A MEETING of this company was held last Monday. 

Mr. J. Invisa CounTENAY, the chairman, stated that for several 
years things were so unsettled in Argentina that it was difficult to say 
with any certainty how matters would turn out. The directors had 
therefore felt it to be most conservative in their actions and 
guarded in their statements, and to allow what they thought to be 
ашро margins for contingencies.. The result was that the company 

actually been stronger and its p brighter than would 
appear from the mere facts and figures set forth in the reports from 
e to time. They now hoped and believed that their future 
wae more settled. During the half-year just elapsed there had 
been an all-round improvement, an increase in subscribers and in 
revenue, and the outlook justified the anticipation that this satis- 
condition of things would continue. It must be noted, how- 

ever, that the expenses in the River Plate would be increased this 
year, chiefly on account of the fall in the gold premium. Asan 
evidence of the thorough nature of the upkeep of plant, which was 
charged to revenue, be would instance particularly the case of the 
“ Once,” one of their principal sub-offices in Buenos Ayres, a centre 
for 500 subscribers. office had had a complete new outfit pro- 
vided, and there had been an entire renewal and alteration of the 
important wayleaves in its neighbourhood. Other similar altera- 
tions and improvements, too numerous to refer to, though 
not on quite so extensive a scale, been made else- 
where. It might be thought that a large part of the 
expenses incurred for such improvements could without 
impropriety be cbarged to capital expenditure, but, in the judgment 
of the directors, the course pursued by this company in charging 
these outlays to revenue was the correct one for a telephone company 
to follow, the right theory being that a telephone subscriber was 
entitled to the best service that could be given, and tbat the plant, 
asa part of the working expenses, should so kept up, renewed, 
and renovated, at whatever cost might be necessary, as to ensure 
such a service. It was with this idea that they were pro- 
ceeding towards a complete renovation of their central 
system in Buenos Ayres, to be followed, they anticipated, 
with similar procedure in Rosario and also with the sub- 
offices in both districts. All of this work, of course, meant a 
good deal more than the upkeep of existing plant; it meant large 


office building and otherwise, there had a further issue of the 
5 per cent. debenture stock, and £28,000 had been allotted. Tce 
balance of £20,000 was not required at present; probably it might 
be in another six months or so. There were no resolutions to pro- 
pose at that meeting. 


Electrical Copper Company, Limited. 


THE second annual general meeting was held last Friday at the 
offices, 14, Sherborne Lane, Mr. William Jacks presiding. ving 
referred to the heavy loss which the company bad sustained by the 
death of Mr. H. M. Matheson, who had previously guided the affairs 
of the company, the chairman said he could not pretend that the 
report was as favourable as they could have it to be. The 

rocess was, he said, a perfect success, but when they came to apply 
scale, difficulties arose similar to those which 


complicated, and not suitable for the p 
tors intended it, but the value of the nery which had had to be 
broken up had amounted to only £392. No depreciation had been 
written cff, first because all the macbinery was new, and in the second 
place, in regard to those machines which were defective or unsuitable, 
claims had been made on the suppliers. He had told them the worst 
that could be said about е company. A great change for the better 
had been made within the last three or four months in the mechanical 
management, by which they had been enabled to introduce economies 
which had very materially changed the complexion of their acoounts. 
They had only within the last few months overcome the difficulties 
to be expected in the application of the process on a large scale. 
They had now produced 100 tons of copper, and they had orders on 
their books for 30 tons more, many of them being repeat orders. 
Their policy for the future was to prove to other manufacturers the 
superiority and cheapness of the company's process, and, without 
entering into irritating competition with them, to sell them the 
patents for a lump sum or fora fixed royalty. He concluded by 
moving the adoption of the report. ' \ 
Mr. H. B. Ёогтон eeconded the motion, which was adopted. 


The Charing Cross and Strand Electricity Supply 
Corporation, Limited.—The coupons on the 5 per cent. debentures 
of the above corporation, numbered 1 to 700, due on January 1st, 
were to be paid on the 2nd inst. and after at the Union Bank of 
London, Oharing Cross Branch, 66, Oharing Cross, S.W. 


Crompton & Co., Limited.—The directors have declared 
aninterim dividend at the rate of 5 per cent. per annum upon 
пе shares of the company for thei half year ending September 30th 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
reer | Nerea 8lst, 1808, were £216 19s.; aggregate to date, 


The Bradford City Tramways.—Week ending J Dus lst, 1899, miles of 
track open, road mileage, 4°72; number of cars, 16. Receipts, £291 18s. 7. ; 
total receipts to date, £5,498 Bs. 5d. 


The Bristol Tramways and Oarriage Company, Limited.—The 
week ending December 80th, 1806, were 48,194 158. 4d.; 
period, 1807, £2,654 Os. Id.; increase, £510 15a, 8d. 


The City and South London Railway Company.—The receipts for the week end- 
ing January 186, 1899, were 21,036; week ending January 2nd, 1998, £1,080; 
decrease, £14. Miles open, 8}. 


The Dover Corporation Electrio Tramways.—The desee t for the week 
en December 81st, 1896, were £103 12s. 10d.; week ending January 
Ist, 1 £150 19s. 8d.; increase, £42 188. 2d.; total receipts to date, 1898, 
28.549 Зв. 6d. Miles of track open week ending December 81st, 1898,8; week 
ending January lst, 1898, 8. Car miles run week oe 815%, 
1898, 4,120; week ending January 1st, 1898, 2,838. Num 
ending December 81st, 1898, 11; week ending January Ist, 1898, 7. 


The Dublin United aren ways Company.—The receipts for the week ending 
Friday, December 30th, ‚ were as follows:—D. U. T. Co., horse cars, 
253 9s. 8d.; ditto, electric cars, £632 128. 11d. ; D. S. D. Co., electric cars, 
£782 Os. 2d.; total, £8,668 2s. 9d; porrer ponang week last year—D. U. T. 
Co., horse cars, £2,871 16s. 5d.; ditto, eleotrio cars, £186 2s. 11d.; 
D. B. D. Co., electric cars, 2536 128. 4d.; total, £8,598 lle. 8d.; in 
£74 lls. ld.; aggregate to date, £102,480 78. 5d.; aggregate to date last 
year, £95,244 4s. 6d.; increase to date, £7,186 2s. lld. Worked:—The 
mileage open is 16 miles electrically, 28 miles by horses, as against 11 
miles electrically, and 81 miles by horses, for the corresponding period 
last year. 


The Halifax Corporation Tr&mways. — The receipts for the week endin 
December 21st, 1898, were £237; total receipts to date, 1898, from June 29th, 
1898, £6,539. Car miles run, 4,118. Week ending December 28th, 1898, 
£314; total receipts to date, 1898, from June 29th, 1898, 6,853. Car miles 
гип, 4,062. Miles of track open, 8À. Number of сагв, 10. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
January lst, 1899, amounted to 41,291; corresponding week last year, 
£1,357 ; decrease, £66. 


The South Staffordshire Tramways Company.—The receipts for 8 days endi 
December 31st, 1898, were £954 10s. 4d. ; 7 days ending December 818%, leg 
£718 15s. 4d.; aggregate receipts for 52 weeks, £33,142 16s. 7d.; last year 
£82,924 5s. 8d. 


receipts for the 
corresponding 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Business done 
Presen NAMB. or Dividends for Olosing Closing a 
Issue, асе the last three years. uoo: Jan. 4th Jan. 4th, 
1806. | 1696. | 1807. Highest./ Lowest. 
127, African Direct Telegraph, 4 95 Debes. x T ..1100|495| .. .. 1101 —106 |100 —104 xd TH 
25, Amazon Telegraph, shares vu sis 10 | ... "S T 3— 4 8— 4 is T" 
125, Do. do. 5% Debs. Bed. . ee eee % | 100 | „ a .. | 92 — 95 91 — 94 xd ава 
905, Anglo-American Telegraph  ... ... Stock E23 9s|£2 18s} 8 65 — 67 66 — 68 67 66 
8,047, Do. do. 6% Pref. s ves Stock £4 18s|5 68| 6 116 —117 116 —117 117 | 1163 
8,047, Do. do. 5 кэз 5s .. |Btock| ... 164— 184 1 174 1731 16% 
180, 000 Brasilian Submarine Telegra „ „10 7 % |7 % | 165—1 1 151d 164 | 153 
75,0001 Do. do. 8 K Debs. 2nd serios, 1906 . | 100 | 5 1 .. 111 —115 110 —114 xd| ... s 
44,000 | Chili Telephone, Nos. 1 to 44000 das sss 5 | 4 4 $ 4 Ф 22— 8} ns gis 
10,000, Commercial Cable ү * $100 7 8 8 180 —190 |180 —190 ids А 
918,297 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock ... Seis .. |104 —106 |103 —106 ха 104 - 
850 | Consolidated Telephone емес! and 3 25 14 2 ee: 1 ў 5— № oes vee 
16,000 | Cuba Telegraph ... m me 8 8 7 & 10 — 1 10 — 11 x € 
,000 Do. 10% Pref... c e o . 10 10 % 10 & 10 164— 174 | 164— 171 I 
12,931 | Direct Spanish Telegraph ; 5 4 4 4 4— 5 4— 5 eee e 
6,000 Do. do. 10 Cum. "Pref. wes 5 |10 10 10 10 — 11 10 — 11 105 | ... 
80,0001 Do. do. 44 % Debs., * 1 to 65 00 50 | 4 4h 4% 105 —10895 104 —10795 | ... ius 
60,7101 Direct United States Cable Se 05.1 20 | 24% | 24 .. | 11g— 121 11 2— 127 123 
120,000 Direct West India Cable, 44 95 Reg. Deb. bes 100 | ... es .. |108 —106 |102 —105 xd| ... T 
4,000,000 | Eastern Telegraph, Ord. Stock ... ids Stock| ... bus . |173 —178 173 —178 175$ | 1783 
1,295,000 ро. 83% Pref. Stock 100 | ... та . |104 —107 |104 —107 106 m 
500,000 Do. Prov. Certs., 50 Y see sor we . | 54 — 57 54 — 57 i5 ies 
89, 900 Do. 5 95 Debs., re Ae 1899.. 100 | 6 5 5 101 —104 |101 —104 vs sus 
1.42, 2681 Do. 4 % Mort. Deb. Stock Red. Stock 4 4 4 124 —128 |124 —128 es E 
‚ 260, pen 226 J (4 спасава and China Telegraph ..| 1047 7 7 174— 18 174— 18 1744 
. us. Gov. Sub.) Deb., 1900, red. ann. SE X 
16,200 { „Ваь.) Deb. 4900, red. апа. ] 100 s & |5% 6 5 101 —105 |99 —108 xd 5, 
64,4001 Do. do. Bearer, 1,060— 8,9765, 4,827—6, 100 | 6 @ 5 @ 5 Ф 102 —106 |100 —103 xd as 
820,000 Do. 49% Deb. Stock... is Stock 4 4 4 125 —129 |125 —129 m 
ар тоор ceo and бо Afrioan Telegraph, 5 б Mort. 2.843) 100 5 * : 101 —105 | 99 —103 xà " 
46,6001 Do. do. do. fo benar 2, 844 to 5, 500 100 Б 5 eve 102 —105 100 —108 eee eee 
800, 000% Do. 4 95 Mort. Debs., Nos. 1 to 8, 000, red. 1909 | 100 | 4 4 *. |104 —107 |104 —107 se - 
200, Do. 4% Reg. Mt. Debs. (Mauritius Bub. ') ER 25 | 4 4 .. 104—107 104 —10795 | ... a 
180,227 | Globe отера е and Trust... ase ‚Ж ..| 10 | 44 4d 4 121— 128 | 124— 122 12$ | 124 
180,042 6 % Pref. vis ..| 10) 6 6 6 162— 17i | 16%— 17} 16$ bi 
160,000 Great N Northern ‘Telegraph, of О 10 10 10 10 281— 284— 2: "s 
160,000 Do. do. do. iy 75 bs. | 100 | 5 5 5 100 —103 101 —104 108 á 
97,800 Halifaz d Bermuda Cable, 44% 1st. Mt.Dbs. 1-1 pre ‚| 100 | ... sa .. |101 —104 |100 —108 xd - 
17,000 | Indo-European Telegraph ss 25 |10 10 10 55 —58 56 — 59 "T s 
100, London Platino-Brasilian Telegraph, 6 Ф Bobs. . 100 6 6 6 % 109 —112 109 —112 se - 
484,597 | National Telephone, 1 to 484,597 ... | 5| ORY | 512 | 52| 5 
15,000 Ро. 6 Cum. lst Pref. ..| 1016 6 6 18 — 16 18 — 15 385 ө 
15,000 Ро. 6 V Cum. 2nd Pref. ... 10 | 6 6 6 18 — 15 18 — 15 sei 
250,000 Do. 5 % Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 5 5 5 EN 
1,820,4711 Do. 84 % Deb. Stock Red. Stock 8j 8j 34% |100 —108 99 —102 xd| 1004 ; 
171,504 | Oriental Telephone and Nleo., Nos. 1 to 171,504, fully paid | 15 5 5 iP e "e 
100, 00010 Pacific and European Tel., 4 %, Guar. Debs., 1 to 1,000... | 100 | 4 4 4 106 —108 [104 —107 xd ТА 
11,839 Reuters ee eee eee TI) еее еее 8 5 5 5 7 тте 8 7 = 8 ха 7 eo 
8,381 | Submarine Cables Trust “5 985 NN ine ^. |Oert.| ... n .. |134 —189 |184 —139 a bi 
58,000 | United River Plate Telephone - iv ie a 5 4 5 6 5 41 45 
161,7831 Do. do. 5 % Debs. ... see Stock 5 M .. |104 —107 102 —105 xd sis 
200,000 West African Telegraph, 5 95 Debs. ... 100 5 5% | 5 % 100 —103 |100 —108 ; аз 
80,008 | West Coast of America, Nos. 1—80, 000 and 58, 001—58, 008 2$ | .. sss TR i— 1 i— & - 
150,000 Do. do. 495 Debs., 1—1 ,500 gua. by Bras. Sub. Tel. 100 | .. ; . |108 —106 П102—105х4| ... га 
64,269 | Western and Brasilian Telegraph ut s = «| 16 | 8 2 81 121— 1 124— 123 ix ss 
88,129 Do. do. do. 5 % Pref. Ord. eee eee 7 5 b 5 8 — 8 TER 83 TY eve 
88,129 Do. do. do. Def. Ord. is 711 ^ $ 4 — 4 — 4 ise б 
880,521 Do. do. do. 4 95 Deb. Stock Red. ... 8 M as . |107 —110 |105 —108 xd vi 
88,821 | West India and Panama Telegraph ... as „| 10| § 1 4 2 — 18— 23 y 2 
84,568 Do. ! do. 6 9 Cum. let Pref. ... | 10|6 6 6 104— 10% | 104— 1 1 10} 
4,660 Do. do. do. 6 % Cum. 2nd Pref. . 10|6 6 6 — 98) ... 
80,0001 Do. do. do. 5 Y Debs., Nos. 1 to 1 ,800 100 | 6 5 5 106 —100 104 —107 xd eve 
158,100} Western Union of U.B. Telegraph, 6 % Ster. Bonds 100 | 6 6 6 98 —103 98 —108 - 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Cross and Strand Beer Suppl Р iss 1 5 * E * xj y ^ zum 124 Е 124 ies ni 
,000 Do. do. do. 95 Cum. ne Же jus be 
84,000 Chelsea Electricity Supply, Ord., о — 10 9 — 10 95 98 
60, o. do. Ф Deb. Stock Red... I " УД 118 —115 113 —115 | ыз ane 
50,000 City pi London Electric Lightirg, rd. D ны 888 i 7 hee 24 22 — 24 23 | 221 
10,000 Do. Ота. Nos. 90,001 to 100,000 >... ise — 23 21 — 23 „ 
40,000 m 57 Cum. Pref., 1 to 40,000 ... 10 6 9 F в 9 15— 163 | 15j— 163 15888 
400,000 Deb. Stock, " Borip. (iss. at £115) ‘all paid TEE 5 7 5 127 —132 125 —130 xd: 129 E 
30,000 бошу teed & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10. aii | nit | яй |121— 18h | 123— 133 13 . 123 
10,000 Do. do. do. Nos. - 80,001 to 40,000 10 ; .. 10 — 11 12 — 13 du don 
20,000, Do. do. do. 6% Pref., 40 ,001—60,000 10.6% |6% | 6 144— 164 | 144— 1 A coat, cde н 
17,400 Edmundsons Elec. Corp., Ord. Shares 1—17, 400 | s ‚б 5 — bi 5 — 511 22 
15,661 House- to-House Electric Light Supply, Ord., 101 to 15,761 51]. d | 4 9 — 10 9 — 1000 
12,000 Do. 7 Ф Cum. Pref... 6 7 * 7 7 94— 103 9j— 1 E sive 
110,000 . London Electric Supply с MN Limited, Ord. iss 98 "rm 8 — 33 8— 3j | .. eoe 
48,060 Do. . do. do. 6 95 Pref. 5 .. 6 — CE 6 — 6 61 
100, 000 Do. do. do. 4% Ist Mt. Db. Stuck Rd. Stock 22. 102 —104 102 —104 | 103 
62,400 Metropolitan Electric Supply, 101 to 62,500 10 4% 5 6 171— 1 11—184 181 VH 
320,000! Do. First Mortgage Debenture Stock | ... , 4d 4) 44% 117 —121 115 —119 xd 1173 117 
6,452 Notting Hill Electric Lighting *. 10 2% 4 6% 17—18 17 — 18 is 2M 
81,980 St. James’s and Pall Mall Electric Laght, Ura s 5 7 104 14 16—17 16 — 17 162 
20,000 Do. do. 7 Pref., 20,081 to 40,080| 5 7 7 7% 9—10 9 — 10 
50,000 Do. do. Deb. Btock 299 .. (Stock... . 4% 105 —108 105 —108 .. 
65,000 | South London Electricity ae Ord., £3 paid... 5 i 22— 3 2i— 81 MEET 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 ... 5.79, 9% 12 J 15)— 164 153— 163 168 16 
* Bubject to Founder's t Quotations on Live B 
d Unless otberwise pert all shares aro fully paid, I Dividends in deterred’ share warran pa 5 5 onpétal, 
Dividends marked I are for а year consisting of the latter of one year and the бга pei 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Btock Closing cl Business done 


Present АМЕ, от Dividends for dotátion otetion during week 
Issue. N Share. the last three years. ec. 99th. SON Ath. ae ented. 
1895. | 1896. | 1897. Highest. | Lowest. 
60,000 Aluminium А shares, Nos. 1—60,000  ... "T T I as x как 31— 3i 31— 3i гаї 2s 
90,000 Do. 44 V 1st Mort. Deb. Stock Red. 58 e. Stock| ... a .. | 94 —100 94 —100 T 
80,000 Buber Electric 5 J 10 ... Be .. |164— 164 | 154— 16} 
о. do. 6 аш. ‚ 80, , Е ae 
10,000 { аш. 22 10e. кын all pd.) 110. . [1 — 18h | 18 — 1 
100,000 Do. do. 5 V Perpetual Debenture Stock ... (Stock! ... jns . . {119 —121 119 —121 1205 |... 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... 8. 2495, nil. | nil 18— 138 11— 2 113 
90,000 Do. do. Non-cum. 6 % Pref. , 1 to 90,000 23 nil 45 24— 28 24— 28 m is 
125,000} Do. do. 4 Perp. Deb. Stock 2. Stock as * 111 —115 111 —116 
50,000 Do. do. 2nd Deb. Stock Red. ... Stock Pus .. |102 —105 |101 —104 xd 
20,000 Callender's Cable ЕРИ, shares, Nos. 1—20,000 ... o: ea - ved 94— 103 91— 103 
90,000 Do. do 44 % 1st Mort. Deb. Stock Red. |Stock| ... eus . . |112 —115 110 —113 xd| ... 
85,250 | Central London Railway, Ord. Shares vis ae . .. lO] ... sss see 9£— 10} 9$— 10}xd} 10 
178,808 Do. do. do. £6 paid ed. OU] Aus Р bis Di— 6; bà— 6}ха 6 
61,088 Do. do. Pref. half-sharce £1 paid "o ee ЕЯ Ке 11— 1$ lj— Ціха ... 
71,447 Do. do. Def. do. £5 paid EE 41— 48 4 — 4ixd|. 
630, 000! City and South London Railway ... Stock 14% 8% 14% 65 — 68 | 67 — 69 674 
22,500 ро. до. Ord. shares, Nos. 1 to 22, 500 £4 pd. 10 8)— 4 84— 4 vos 
82,098 Crompton & Co., 9А „ bebe. 1679 of з|.. |... |... | Be 2 1— 23 23 
5 st Mort e 8., to о 
82,850 £100, and 901 55 1 ,070 of £50 Red. TP T T" TT 91 96 89 — 04 xd 
99,261 | Edison & Swan Utd. El. Lgt., CAT ahares, £8 pd. 1to99,261 5 5 $ 517 6 & 21— 28 2}— 23 
17,139 Do. do. do. ** A” Shares, 01—017, 189 5 6 5} 6 4— 5 4— 5 
194,023 Do. do. do. 4% Deb. Stock Бей. ... 100 a *. | 97 — 99 96 — 97 
110,000 | Electric Construction, 1 to 110,000 ... sk 2| Б $ 6 $ 6 & 21— 2 sm 24 2% 28 
25,000 Do. do. í Cum. Pref., 1 to 25,000 vid 2| 7 7 7 22— 84 81 985 
111, 100 Do. do. Perp. Ist Mort. Deb. Stock . Stock ... me . . |105 —107 105 —107 iss 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... ves а, 6 ii ase t+ 4 t+ 4 m 
67,275 | Elmore’s Wire Manufact , 1 to 69,885, issued at 1 pm. 2|... a S + 4 + 3 2s 
9,6001 | Greenwood & Batley, 7 Y Oum. Pref., 1 to 9,600 ..| 10 | 104 7 7 10 — 12 10 — 12 А 
12,500 Henley' (W. T. Telegraph Works, Ord... . . 10 8 / 10 J 12 J 22 — 23 22 — 23 22) 
8,000 do. 7 % Pref. | 10] 7 7 7 18 — 19 18 — 19 
50,000 Do. do. do. 4% Mort. Deb. Stock... Stock 4d 4d 44951110 —115 |110 —115 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10] 10 10 10 21 224 | 214— 221 ies T 
800,000 Do. do. do. . 4 95 let Mort. Debs. | 100 | ... sai .. |102 —106 |102 —106 1033 1023 
87,600 Liverpool Overhead Railway, Ord. er ..! 10) 2 | p 345 10 — 103 1 1 iis не 
10,000 Ро. до. Pref., £10 paid © ..| 10| 65% 5 Б 144— 153 | 14$— 1 а 
87,850 Telegraph Construction and Maintenance ... 12 | 15 Y 15 15 87 — 41 — 4l 40 Di 
150,000 По. do. do. 5 % Bonds, red. 1899 | 100 5 | 5 %| 5 95104 —107 |102 —105 xd 104 | 1034 
540, ,0001| Waterloo and City Railway, Ord. Stock 100 ia .. M11 —114 111 —114 m 528 
Unless otherwise stated all shares are full d. 
Ы „„ TW 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, Ordinary paid) 10j. National Electric Free Wiring, 10s. paid, 44 to . 
British Aluminium, Ordinary, 10—12; 7 rii "rims Smithfield Market Electric, 4—5. 
House-to-House, 44% Debentures of £100, 108—106 xd. T. Parker, £10 (fully paid), 151—164. 


Kensington and Knightsbridge Electric Lighting, Ordinary ap 
£5 (fully paid) 18—14; lst Preference Cumulative 6%, £5 
(fally paid), 7 14—84. Debentures, 108—106%. Dividend, 1897, 

on Ordinary 8 hares 10 


* From Birmingham Share List. Bank rate of discount 4 per cent. (October 13th, 1898). 
MARKET QUOTATION 8. Wednesday, January Ath. 
De or Increase or 
CHEMICALS. &c. This week. | Last week. | Decrease. METALS, &c. This week. | Last week. Decrease. 
a Acid, 1, Hyärochlorio РР .. рег cwt, | 5/- | 5/- oe b Aluminium Wire, in ton lots.. per ton £224 £224 
a „ Nitric ~ S рег cwt, 22/- 22/- "s b Sheet, in ton lots. . per ton £191 £191 
а „ Oxalic. Ke .. рег cwt. | 82/- | 82/- * с Brass (rolled metal 2" to 12") basis per lb. 634. | 63d. 
6 „ Sulphurio T es .. рег ewt.| 5/6 5/6 * А „ Tube(brazed) .. .. per lb. Bid. d. 
a Ammoniac, Sal .. per owt. 87/- | 87/- on » Wire, basis ва per Ib. id. | 1d. 
я Ammonia, Muriate (grey) .. per ton | £19 £19 oe f Ebonite Rod T ee .. per lb. 8/- | B/- 
2 (white) .. per ton 226 £26 са 7 Sheet Pe per lb. | 5/- | 5/. * 
= Bleaching powder - .. рег ton £5 15 £5 15 - g Copper Bars .. per ton £68 | £66 | 42inc. 
a Bisulphide of Carbon .. .. рег ton £15 £15 we 2 fs ч (basis price) .. per lb. ва, | 8d. | Fu 
a Borax à dy — .. рег ton £1610 216 10 - g " к . рег ton | £68 | #66 £2 inc. 
a Benzole (90 °, б/ o) T - «+ per gal. | 7/- | 7/- T g н Ro "um ‘ $6 .. per ton | £68 | £66 £2 inc. 
a A: (50/90 9/.) Дф „ per gal. | 5/6 | bs be n German Silver Wire . per lb, 1/6 1/6 ^ 
a Copper Sulphate .. sá ,. per ton £20 | £19 | 10/- ine, 1 А : K u | | only 8 tons 
a Leali Miééla 2 — A £98 | 29310 107. dec. h Gutta-percha, fine s per lb. 5/9 to6/- | 6/- озн 
a „ White Sugar ee . per ton £3010 | 28010 | * h India - rubber, Para fine .. per lb. 4/1 | 4/1n. 4/13 o. T 
a „ Peroxide `. - .. per ton £2710 | £2710 + | Iron, Charcoal Sheets . per ton ас &18 
a Methylated Spirit per gal. | 2/9 | 2/9 | + , Pig (Cleveland warrants) per ton 44/1 44/8 | 
a Naphtha, Solvent (90 E lo at | | í , Forgings,accordingtosize per ton From ‘£11 | From £11 | 
160° C.) per gal. | 5/6 5/6 i , Scrap, heavy à .. рег ton 45/- 45/- | 
a Potash, Bichromate, in casks. . per Ib. | gad. Bid. "E | é , Wire galvanised No. 8. per ton £8 15 £8 15 "e 
a К Caustic (75/80 %) „ рег ton #24 £24 T | g Lead, English Ingot .. .. perton | £18 76 £1856 26 inc. 
a е Bisulphate m .. per ton £35 £35 | * g => Sheet .. per ton £145 | £1489 1/8 inc. 
a Shellac T T .. рег cwt, 65/- 65/- - 1 Mica (uncut slabs 8'long) ..  perlb. 6/6 6/6 * 
a Sulphate of Magnesia » .. per ton £4 10 | £4 10 - m Manganin Wire No, 28.. .. per lb. 8/- | 8/- 
a Sulphur, Sublimed Flowers .. per ton €615 | #615 T | g Mercury .. os ө per bottle £715 £7 15 
a " Recovered .. .. per ton #515 | £515 | * | Platinum .. рег oz. £816 | £816 
a ә Lump .. ae .. per ton £5 5 £5 5 Z | # Steel, Magnet, &cc'd' g to desc' id n p. ton From £15 | to £40 
a Soda, Caustic (white 70% . per ton £7 10 £7 10 - i Steel, Magnet, in bars s £58 £58 | T 
a „ Crystals .. per ton £8 £8 US | g Tin, block .. * .. per ton £91 10 £87 10 £4 inc. 
а „ Bichromate, casks per Ib. 8d. | 8d. + Ogu c MM. us. * .. per lb. 1/8 1/8 єл 
| | п „ wire Nos. 1 to 16 per lb. 1/5 | 1/4 1d. inc, 
| j Yarns, Cotton, Single 101b, bundles prlb.| 65d. 624. R 
| j » Flax, 6 or 8 lea.. . per lb. ва. | 8íd. 
5 ow Hemp, 8 ply 10 Ibs. .. per lb, | 84d. | Bad 
| j Э „ Russian, 10 lbs. per lb. 44d. 44d. 
j А Jute, 180 lbs. rove .. per ton £12 | £12 
j » Manila, 24 thread .. per ton £29 £29 
| k Zi inc, Sheet (Vielle Montagne bnd. ) p. t. £29 | £29 | а 
а Quotations supplied by Messrs. G. Boor & Co. í Quotations supplied by Messrs. Boling & Lowe. 
b " i » The British Aluminium Co., Ltd j н „ „ " еш С C. Ros & Co. 
e н » з Messrs, Thos. Bolton & Sons. k 1 " " „ Norris Ash Arr. m 
d н н m l ” " T » Banders, W. Oo. 
€ ” » » m ” ” „ n W. T. Glover 4 Oo., Ltd. 
ПА " L [I] The India-Rubber G. P., and Teleg. Works Co Ltd 9" 99 » 57 Т) Р. Ormiston & Sons. 
t " Н н меш James & Bhakspeare 0 i "n » „ Johnson. Matthey & Oo., Lid 
„ 1 n Jackson & ТШ 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


и Кгхствіс ImTEROOMMUNICATION IN BaiLwaY Teams.” By W. Е. 
Lamopos, Vice-President. Paper read December 15th, 1898. 


(Continued from Vol. 43, page 992.) 


Tun coupling adopted by the author for the Midland train is shown 
in fig. 10. The electrical portion consists of two plates of metal, 
insalated the one from the other, to which the two wires forming the 
communication are attached. . These plates are so cut tbat that 
belonging to one part of the coupling shall dovetail into that belong- 
ing to the other portion. The two plates are so fixed within an iron 


Fic. IO. 


eue, formed after the fashion of, but smaller than, the vacuum brake 

g, that that applicable to the positive wire of the one coach 

engage with that applicable to the similar pole of the connect- 

ing coach. It is thus impossible to cross the wires, while the one 
coupling serves for the two wires. 

The vacuam brake form of coupling has been selected as the pro- 
tecting and guiding cover, for the reason that, the mode of coupling 
it up being so well known, no difficulty can possibly attend its appli- 
cation to the purpose of an electrical coupling. The wires are 
from the contact plates to the end of the vehicle in tubing similar in 
character, but smaller than the brake tubing. The wires of each 
vehicle terminate on an insulated plate fixed to each end of the 
carriage, so that any changes needed may be readily effected. The 
wires throughout are fully protected from moisture. 

„сагне of all these couplings will, it is hoped, be placed upon the 
e. 


3.-Тна Мвл:в ғов Сгатміна тни ATTENTION ОР TEB OFFICIALS 
IN CHABGB OF THE Taam. 


In the Brighton Company's carriages this is secured by the opera- 
tion of a knob (fig. 11). This knob forms the handle of a commu- 


Fic. 11. 


tator, and on being pulled out it, by means of 
the line and earth wires. It is fixed in 


In the South-Eastern Company's stock considerable improvements 
in the mode of operating the alarm commutator have been effected 
by Mr. Leonard. The commutator is placed over one of the quarter 
windows, and is provided with a knob, as in the Brighton Company's 
trains, but this knob is arranged to pull downwards (see fig. 12), and 


PASSENGER PULL ano OuTG!DE ARM 
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is thus more readily operated than if it had to be pulled outwards. 

Each compartment has bat one point from which the alarm may be 

raised. Each first-class compartment, and nearly all second-class 

арышы, are provided with an outside indicator, but to the 
-class one indicator only is allotted to each carriage. 

Fig. 13 illustrates the design of the commutator employed by the 

Oha and Dover. Hach compartment is provided with one com- 
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mutator fixed in the centre of the division. There is no indicator to 
ee MATE 

commutator in each instance is of the most simple character 
merely connecting the line and earth wires or ths tee tine п 


and, where used, discharging mechanically the indicator affixed to 
the outside of the vehicle or compartment as may be arranged. The 
commutator once operated remains locked until re-set by the guard. 
The coaches, which have been fitted by the Great Eastern, are, in 
like manner, provided with a commutator fixed in the centre of the 
division between the compartments. The user turns a switch handle 
capable of being moved in either direction—to the right or to the left 
— which closes the circuit. Each coach is provided with an outside 
indicator on either side of the vehicle for the purpose of indicating 
whence the alarm is raised. On the circuit belag 
compartment, the current passes through the indicators and discharges 


5 elites ^ it pushes the rod before it i 
so that, on c being out of D, es the in 
Кад. nara : 


replacer, 7, which is attached to it, placing the spring which projects 
from it in contact with a, thereby short circuiting the electro-magnet. 
F at the same time forces back B into its normal tion, where it is 
again held by the armature of 4. On thegu lifting и into its 
upright tion, the rod, p, is drawn forward until the detent or 
l C, falls into its slot, when the entire arrangement is 
reset ready to be again discharged. The readjusting portion, F, 
has, along with p, been moved forward, and the short-circuiting 
spring attached thereto again rests upon an insulated 
The means adopted for raising the alarm in the 

the Midland forms a marked departure from the course erally 
pursued hitherto. A flexible steel wire (fig. 15) is carried inside a 
metal tube along each side of the carriage over the doors and quarter 
lights. This wire has one end made fast at, say, b, in each compart- 
ment, or at the end of the coach. The other end, o, is attached to 
the lever of a commutator capable of operated in either direc- 
tion. The wire, covered by a fabric suitable for handling, is exposed 
for some 12 or 15 inches at 4, over each quarter light. On the wire 
pulled from any one of the parts, the commutator 

ted, a disc on the outside of the carriage is discharged, 
the tis closed and the belle set ringing. Esch compartment 
has thus four points from which the communication may be brought 
into operation, Each coach has an indicator on either side, and if 
necessary each compartment may be so provided. The commutator, 


at the moment of the alarm, becomes locked, and 
VVT the inside dt Ш 
vehicle. The object in view in this arrangement has been to place at 


the disposal of the passenger a means of communication, accessible 


— 2 — 


sd ander око dg "paier i it shall be out of the reach of 
P 


erred, the cord might be qe | 
operated by a pull-down knob or handle, but it 


of course, be more , 
(To be continued.) 


AN IMPERIAL CABLE SERVICE. 


(Concluded from page 969, Vol. 43.) 


Prorit m Low OHARGES. 


Wamn the Government assumed control of the inland telegraphs of 
the United Kingdom, it was found possible greatly to reduce charges. 
In 1869, the year before the transfer, less than 7 million messages 
were carried. At the transfer the rate was reduced to 1s. per mes- 
sage ; the traffic immediately increased nearly 50 per cent., and con- 
tinued increasing, until, in the tenth year, 29 on messages were 
transmitted, with a surplus of revenue over expenditure of £354,060. 
In another decade the total annaal business equalled 94 millions, the 
operations still resulting in a surplus of £251,806, although the charge 
for a message had been meanwhile reduced from 1s. to Od. It is 
indisputable that high TR e restrict the utility of sea cables as 
well as of landlines, while low charges have the opposite effect. A 
few years ago the tariff of charges between Australia and London was 
9з. 4d. ре word. The proposal to establish the Pacific cable and the 
discussion which followed, led to the cheapening of the rate to 4s. 9d. 
per word. In 1890, the year before the rates were lowered, the gross 

usiness consisted of 827,278 words. Last year (1897), it had in- 
creased to 2,349,901 words. In 1890,“ with high charger, the revenue 
was £567,852, or £236,384 in excess of 1890, when the highest rates 
"The mil) of the telegraph may be measured b the time gained 

he utility e aph may be meas y i 

over the post, and the success of the telegraph service of the United 


* There is apparently some misprint or omission here. 


* ао ONE 
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Kingdom must be accepted as convincing evidence of its utility and 
value, for the gain in time is, in this case, measured by hours caly. 
Its striking success in this instance may be largely o to Btate 
coatrol, but, whatever the cause, it is obvious that if, under similar 
conditions, weeks were gained instead of hours, the utility of the 
telegraph would be proportionately increased, and ita value as a 
means of communication Пу enhanced. There is another 
immense advantage, not generally known to the public, which can be 
claimed for telegraphy. It isthe fact that, within certain limitations, 
the actual cost of transmission is but little affected by distance. 
While 3 is in proportion to the distance 
traversed, the same т pply to the electric wire. With а 


leads to the conviction that this wonderful 
agency, the electric wire, places within our reach, if we have the 
wisdom to accept it, an ideal means of communication for the world- 
vide British Empire. 

WisboM or Stats ConTROL. 


тү years ago the British Parliament, for reasons the soundness 
d experience has fully confirmed, determined that the Btate 
should assume contro] of the inland h system of the United 
To-day there are incomparably stronger reasons for State 
The propeeal is not altogether now. if the ‘proceedings of th 

no new. of the 
ч ру. е-е ун 1887 be referred to, it will be found that an 
ph service was foreshadowed in the discussions. To 


ustralia, 
part. Again, at the Oolonial Oonference of 1894, the proposal 
set forth in some detail, and the advantsges of an all-British 


hy around the g 
Pages ci qd Abe to the proceedings of the Ottawa Con- 
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subject may be mentioned Sir Julius Vogel, at one 
-General of New Zealand; the late Mr. F. N. Gis- 


: 
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Рволаотвр Олвгв SYSTEM. 


It may be laid down as an essential condition of an Imperial cable 
service that none of the lines should touch foreign soil, and that they 
should be placed so as to avoid shallow seas, more y those 
rdi aie ру to any country likely at any e to prove 

. In describing generally the route which would best 
re аа І shall асо at 5 ың) 
ар point telegraphic connection he i 

don is alread машы, without being dependent е апу 

. First, we have direct telegraphic connection across 
a number of cables, and it is a mere question of cost 
trans-Atlantic cables whenever they are wanted. 
have a trans-Oontinental h from the Atlantic 
the Oanadian Pacific 

phers will the great 
y having the wires hung within the 


telegraph can be frequently inspected 
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greatest ease, the faults, when they occur, can 
— apri Y the cable would the 

ancouver ca cross Pacific to 

New Zealand and Australia; from Australia the main line would 

cross the Indian Ocean to South Africa; from South Africa it would 

traverse the Atlantic to Canada, where it would connect with the 


system of cables would complete the 

and would constitute a base for con- 

ons and naval coaling 

Gibraltar and Malta excepted) by the most p means 
e con 


Moreover, nection 
by a system of 
ey 
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-British bii “ез cables in the 
they would be least vulnerable. This Imperial cable 
considered in three divisions. 


1. OABLBS IN THE Paorric OCEAN. 


Vancouver would first find a mid-ocean station at 
second at Fiji Islands, third at Norfolk Island; at 
Island it would 


many islands in the Pacific, some under British, others 
flags ; in course of time these islands could be served by 
circumstances may require. The landlines of Australia 
comp egraphic connection with the western coast, or it 
deemed expedient to substitute a cable for the landlines over 

of the interior betwoen Adelaide and King George’s 
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2. OaBLES IX THE InDIAN OOBAN. 


King George's Sound, or other t in Western Australia, 
would extend to Cres Aland thence to Mauritius, and 


ti 


thence to Natal or Саре Town, as may be found expedient. Occos 
would become an important telegraphic centre; it would be a ocn- 
venient point for connecting Singapore by a branch cable. Singapore 
is already in connection with Hong Kong by an all-British cable vid 
Labuan, and Her Majesty's Government can take possession by giving 
12 months’ notice. India could be reached by a ch from Ooccs 
to Colombo or Trincomalee in Ceylon. At Mauritius, a connection 
еш. be formed with the existing cable to Seychelles, Aden and 

mbay. 


9. CABLES IN тни ATLANTIC OCEAN. 


In order to avoid the shallow seas along the west coast of Africa, 
Spain, i nd and France, it is that the cable should 
extend from e Town to Bermuda, touching at St. Helena, Ascen- 
sion and Barbados as mid-ocean stations. At Bermuda a connection 
would be formed with the existing cable to Halifax, and at that point 
with tke Canadian and trans-Atlantic lines. 

Much prominence has been given to a proposal to connect England 
with the Cape by a line of cable touching at Gibraltar, Sierra Leone 
or Bathurst, Ascension and St. Helens. I pointed out in my letter of 
last December to Sir Wilfrid Laurier that there are grave objections 
to the northern half of that route, as “the cable, of necessity, would 
be laid for some distance in shallow seas, where it would be exposed 
to injury from various causes, and where, too, the agent of an un- 
friendly nation, or, indeed, an evil-disposed fisherman, would have it 
in bis power to destroy the cable with ease, totally unobserved. For 
hundreds of miles it would be exposed to such risks.“ 

The route now proposed from Ascension to Great Britain is cer- 
tainly less direct, but the cable would be much less in jeopardy, and 
to this red be added, the advantage which would result in bringing 
the West Indian possessions within the Imperial telegraphic 


TABLE OP DISTANCES. 


In order that some estimate may be formed of the cost of such an 
undertaking, I submit the following approximate distances which 
each group of cables would require to cover :— 

Knots. Knots. 


1. In the Pacific Ocean, from Vancouver 


to Australia and New Zealand vi 7,150 
2. In the Indian Ocean, from Western 
Australia to South Africa— 
Main line ses ix .. 6,500 
Brancli to Singapore seo * 1400 
Branch to Colombo ... 868 . 1,500 
— 9,100 
3. In the Atlantic Ocean, from South 
Africa to Bermuda ex — 6,000 
Total 22,850 


The total distance for which new cables would be required (of 
which 20,250 knots would be in the main line, and 2,600 knots in 
branches) may be roughly placed at 23,000 knots, and the cost 
Ser era the ch to Hong Kong) betwoen 5 millions and 6 millions 
ater 


g.. 
I have long advocated the first division of the proposal—the estab- 
lishment of a cable from Oanada to Australasia as a State work. I 
have felt that it would be the forerunner of an all-British telegraph 
system, embracing the whole Empire. As а State undertaking, I am 
satisfied that the Pacific cable would be a complete commercial success, 
and that so soon as it so proved the cable extension to South Africa 


ar оса would follow. б "m 
ne advan peculiar to a -encircling system of cables wi 
— would be in connection with 


be apparent, each point touc 
other point by two routes extend in opposite directions. 


feature is of special value, as it cally constitutes a double con- 
nection in each case. The pe ae system of all-British cables 
hiv ite зое would pret oubly er Bai pic fortified 
and garrisoned coaling ons, namely, g nong, pore, 
Trincomalee, Colombo, Aden, Cape Town, Simons Bay, Bt. Helena, 
Ascension, St. Lucia, Jamaica, Bermuda, Halifax, Esquimalt, Ki 
George’s Sound, and Thursday Island. The following “ defended 
” would likewise be connected, viz., Durban, Karachi, Bombay, 
, Calcutta, Rangoon, Adelaide, Melbourne, Hobart, Sydney, 
irc MIN Townsville, Auckland, Wellington, Lyttletown, 
an 


charges ? 
SmnLr-BuPPORTING System. 


That a State-owned Pacific cable is the key to the situation, I am 
firmly convinced.  Exhaustive examinations bave proved ita entire 
pee Its financial aspect has been minutely investigated by 

usiness men of the highest rank. The Oanadian Government 
appointed Lord Stratboona and the Hon. A. G. Jones for the parpose, 
whom there are no men with stronger business insight, eir 
report is in the possession of the Government, and it takes the most 
favourable view of the project. Asa State undertaking it would be 
self-supporting from the first year of its establishment, and would 
admit of charges being lowered year by year. That the final outcome 
of the laying of this cable would be an Imperial telegraph service 
there eria den doubt. I am satisfied га the eee cable та 
prove to e entering wedge to remove for ever all monopoly 
ocean telegraphy, and free the public from excessive charges; that it 
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would be the initial link in a chain of State cables. encircling the 
globe, with branches ramifying wherever the British Empire extends, 
and that it would be the means of bringing into momentary electric 
tonch every possession of her Majesty. 

In 1837 Rowland Hill, in advocating uniform penny postage for 
the United Kingdom, pointed out how desirable it would be to have 
the same low ratesas on inland letters charged on letters passing to 
and from the colonies. This remarkable man concluded with the 
memorable words: “There is perhaps scarcely any measure which 
would tend so effectually to remove the obstacles to emigration, and 
maintain that sympathy between the colonies and the mother 
country which is the only sure bond of connection, as the propose d 
reduction on the postage of colonial letters.” 

Had Sir Rowland Hill known of the means of instantaneous com- 
munication which since bis day has been placed at our command, be 
aseuredly would have viewed it as the most civilising agency of the 
century. He would have seen that while promoting the activities of 
trade and commerce and improving the well-being of the human race, 
nothing would more tend to deepen the sympathies of our people and 
make firm the foundations of the empire than the adding to a universal 
penny postage the incalculable advantage of a State - controlled ocean 
telegraph system encircling the glube. 

Holding the views which I have ventured to submit, I feel that in 
the public interest I should greatly err if I failed to seek an oppor- 
tunity of giving «xprcseion to them. 

| SaNDFORD FLEMING, 


STEAM ENGINE GOVERNORS.” 


Br JOHN DAVIDSON. 


(Concluded from Vol. 43, page 967.) 


As the Proell governor lends itself exceedingly well to the 
arrangement just described, I give an example of the same in fig. 7 


Fra. 7. 


as fitted to a vertical engine, the governor being fixed to the end of 
the crankshaft. A speeder gear is also shown, so that the speed can 
be adjusted while the engine is running. 

In nearly all throttle valve governors, the weights are driven through 
the links carrying them, tbese links en, расе so as to oscillate 
on their pins, in a direction at right angles to the path of rotation, 
consequently when a change of load takes place, and with it a change 
in velocity of the governor, a twist is put on the links at the joints, 
and creates friction just at the moment the weights should be most 
free to move to check any farther increase of the variation in speed. 
There is rcom for improvement no doubt in the mode of carrying 
and driving the weights in many throttle valve governors now in use, 
as I think a good deal of the sluggishness in these governors is due 
to defective arrangements of the jointe, and not solely upon the dis- 
tance away from the cylinder of the throttle valve. If the inertia 
of the weights was more effectively used in tbis type of governor, 
most likely it could be made more certain and prompt in action, and 
to compare more favourably with automatic expansion governing in 
this respect. When a load is thrown off suddenly, still there would 
be the steam between the throttle valve and the cylinder to have 
effect, во how prompt the governor was, but even this could be got 
over by fitting the throttle valve inside the main piston valve, if a 
piston valve be used to distribute steam to the cylinder. In this way 
the governor could be made to act directly upon the steam admitted 


* Paper read before the Salford Science Studente’ Association at 
the Royal Technical Institute, Salford. 


о а cylinder, and be independent of the volume of the steam 


Variable Expansion Governors.— Governing by means of trip 
&c., as in Corliss engines and others of this class, are really included 
under this head, but I cannot, within the limits of this paper, 
describe them in detail, so I will take a few points in connection 
with automatic expansion shaft governors, and give a few examples. 

Governors of this class control the engine by varying the travel of 
the valve, and also the angle of advance of the eccentric, and so the 
point in the stroke at which the steam is cut off. They are in most 
cases of a more massive design than those just considered, owing to 
the fact that they have to drive the valve or valves of the engine as 
part of the engine proper, and at the same time vary the travel, &c., 
to regulate the quantity of steam required. Some of them are of a 
very complicated and cumbersome design, owing to the great amount 
of work they have to do in driving the valve, independent of the 
power required to effect a change in the gear. 

Most cf them chiefly consist of revolving weights controlled by 
springs, the к force being the centrifugal force of these weights, 
which are coopled by linke, &c , to the eccentric, and cause it to vary 
ite position. 

In this type, as in all others, great care should be taken in the 
design of the mechanism, so as to reduce as much эв posmble the 
friction due to the forces exerted in the governor itself. That means 
tbat the forces exerted by the weights should act as directly as ія 
convenient to the arrangement upon the portion to be moved, and 
not have to be transmitted through many jointa, which often leads to 
enormously magnified forces upon the joint pins themselves, causing 
unnecessary friction and great wear and tear, and from this comes the 
yern that shaft governors are always getting out of order and giving 
trouble, while a throttle, which costs much less, will buzz away for 
н without anything being dore to it but clean it down now and 


As I have just mentioned, governors of this type are of necessity 
more massive, and therefore the centrifugal force of the weights, &c., 
becomes much grester; but this force should be kept as much as 
possible off the working joints, by srranging the springs in direct 
opposition to the centrifugal force. There are practical difficulties 
in the way of this in may cases, though, as the springs must then act 
directly in a line through the centre of the shaft, and also it necessi- 
tates very long springs, but approximations to this can be made, 
which will materially help in this direction. This question of in- 
ternal friction of the governor is very important, and increase of 
pressure on pins means larger pins, with the friction acting at a 
larger radius. | 

Again, beside the centrifugal force of the weights, acting as the 
moving force during a variation in speed, the weights by their own 
inertia tend to keep on at the same rate of speed for an instant. 
This inertia effect may be arranged to act with, or give, as it were, 
an initial force to the centrifugal force, or it may be arranged to act 
in opposition, making the governor more sluggish in responding to a 
change in velocity, which is not beneficial to good governing, so it is 
advisable to pivot the weights in such a way that it may help the 
centrifugal force. In many governors in use, this inertia effect of 
the weights is simply absorbed by putting pressure upon the fulcrum 
pins, while in others it acts in direct opposition to give quick 

verning. | 

With a sudden change of load, the inertia effect is sufficient to 
change the position of the weights, even against the centrifogal force, 
so when it acts in opposition to the centrifugal force, it has & most 
serious effect, depending upon the suddenness of the change. | 

I will now describe a few examples taken from actual practice. 

Fig. 8 shows the governor used on the Westinghouse engine. To 


Fic. 8. 


the wheel or drum is pivoted the eccentric at a. The eccentric 
swivels with this pin, the path described, being an arc struck from 
the centre of the pin, and is so arranged as to give a nearly constant 
lead from the in position to the mean, and then to decrease to no 
lead at the out position or the weights. These weights, w, are pivoted 
at B, and are contro:led by the tension springs, 8, and are connected 
to one another by the link, L, so that they will move with one another, 
and precisely the same amount. The movement of the weights, due 
t> centrifugal force, is communicated to the eccentric by the link, o, 
which is connected at one end tothe weight, w, and at the other to 
a lever, which is keyed to the pin, a. The eccentric is also keyed to 
this pin, во as the weights move out, as the speed increases, the eccen- 
tric is caused to swivel nearer to the centre of the shaft. The whole 
of the governor gear is encloscd in a dram filled with oil. This is 


à 
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trifugal governor, and, considering al! that has to be 
is to move the eccentric, it reems a round-about way of doing it. 
Fig. 9 shows a diagrammatic sketch of Moore's patent crankshaft 


governor. To the shaft is fixed the tripod, д B o. From the pin, a, 
is swung the eccentric, п The weights, w, are pivoted to the 
wheel, м, at Р, the compression springs, в, controlling the position of 
the same attached to this wheel, which is left loose on the 
shaft, and is connected only to the fixed portion through the links, L, 
being fastened to the weights, w. As the weights fly out, due to centri- 
fogal foree, the wheel, м, revolves with them, through a small angle 
on the shaft, and this motion is communicated to the eccentric by 
meensof the link at D, causing it to move nearer to the centre of the 
shaft and reduce the travel of the valve. Ол further examinaticn, 
you will see that as the engine increases or decreases in speed, this 
wheel, loose on the shaft, tends to go on revolving at the same rate of 
speed, and due to its momentum “н the centrifugal weights to 
move either in or out as the case may be. In this arrangement you 
tee centrifagal force and the momentum of the wheel rim 
act together to make а change in the valve gear, tending to make 
the governor prompt in action, and giving it more power to effect a 
change in position of the valve gear. This is a very ingenious 
rar aia the only drawback being the fearfal complication it 


Fig. 10 represents the Robinson's patent shaft governor, and it is 


of an entirely different construction to the last two examples. The 
рос раї (алела of this governor is the absence of working joints, 
¿hese being en dispensed witb, and flexible flat steel bars being 
ubstituted which take the place of the joints, and serve the purpore 
“springs to control the weights as well. The governor proper con- 

Sts of two weights, w, mounted on two bow-sbaped flat steel bars, 
Gigidly fixed to the wheel at one end, a, and joined together at 
B by across piece. As the weighte movo out the two spring bars, s, 
bow still more, and draw the loose end, B, towards the centre of the 
shaft. This cross piece is connected to the eccentric, r, by means of 


a thin strip of steel, x, the end remote from the eccentric being : 


suitably guided, as shown at o. The eccentric is hung on two cther 
of steel at D, and has a straight line motion, the movement of 

the cross piece, в being communicated to it by the strip к. 
1 there is only one part in this governor that can give friction, 
Z , at the alide c, it shovld not give much trouble, providing the 

"n ih ws че pod 

: own the p patent thaft governor, Messrs. 
Prowet, Lindley & Oo., being the sole licensees for this country. 


. except in cate of a few regu 


The pe aim in designing this governor has been simplicity, and it 
could not be much more 20. e be seen, the eccentric and 
weights are combined in one mass of metal, the whole being pivoted 
on a pin fixed in the wheel at P, and a spring connected to this mass 
at F, and to the wheel at B, constitutes tbe whole governor. There 
are two hts, w wi, each at the end of a bar, the weight, wi, 
being made slightly heavier than w to form the centrifuga] weight of 


the govenor,and is controlled by the spring,s. The eccentric is 
fastened to the bar at x. As the specd increases, the weight, wi, 
tends to fly out, and so turns the bar on the pin, P, and with it the 
eccentric, bringing it nearer to the centre of the sbaft. You will also 
seo that the inertia of both weights assists the centrifugal force to 
effect a change in position of the eccentric, so in this simple 
governor is contained all that has been aimed at in designing some of 
the complicated mechanisms in use at the present day. | 


ELECTRIC TRACTION SCHEME IN FRANCE. 


Тип Orleans Railway Company, of France, are extending their line 
in Paris as far as the Qaai d'Orsay, a length of 3,700 m., of which 
3,100 are in tunnel, and some other form of traction than steam will 
be necessary from the station Austerlitz, which has hitherto been the 
terminus. The cbange of engine which will be necessary at this 
station need not occupy two minutes, and thistime will be needed for 
the usual stop there, which cannot well occupy less than two minutes, 
because of the amount cf traffic to be dealt with. A few special 
trains may, perhaps, be run through with their ordinary engines 
without stoppage at Austerlits, because they will not be sufficient to 
vitiate the air of the tunnel or station. The electric locomotive may 
remain indefinitely in the tunnel and new terminus, whereas if steam 
locomotives were allowed in they would have at once to run out 
after they had run in their train, and in this way the trafflo would 
ger ‘the Eg Кач аат А general 

y company were contem g purposes а 
750 kw. electrio station for lightin e stations of Austerlits and 
Ivry, and it seemed feasible to combine in one station both light and 
power. We have already given an abstract of the of the 
engineers sent to examine traction schemes in America. These 
gentlemen reported of course most favourably, and Г’ Industrie 
Electrique states that the French Railway requires nothing which 
has not already been carried through on parallel lines in Ameri 
and that for the short distance involved the electrical traction w 
cost less than steam. | 

The system chosen should be the continuous current at 500 or 600 
volts if the works can be placed near the line. But the station had 
to be placed 5 km. from the Quai d'Orsay, and high tension with 
transformers became more economioal. 

Tripbase current bas been chosen as applicable to all uses, and the 
company contemplate later its use in the wo k- hops at Ivry. There 
are 150 full or empty trains per dsy, also lighting, drainage pumpe, 
and a number of other me tors for lifts, capetans, and vehicles between 
the Quai and the forbfications, a distance of 6 km. This current will 
be produced at 5,500 volts 25 ~ per second by a plant installed in 
the goods depot at Ivry, near the Tolbiac, 5,300 m. from the Qaai. 
The primary circuit is rot to be used without or with reduced tension 
lar duties as in certain pumps. The 
lccomotives and the lighting, which is chicfly by closed arcs, will be 
worked by continuous current obtained by transformation of the 
triphase. This continuous current will have a tension of 550, and 


will be generated in sub-staticns, one at Austerlitz and the other at 


the Quai. The lightirg current is quite separate from the power cir- 


cuit. The sub-stationseach contain a powerful accumulator normally 


on the power circuit, but capable of being thrown on the light circuit. 


"The Ivry generator plant contains two generators of 1,000 kw. The 


д sare e be at once constructed with a view to the installation 
of at se ; ; 
The traction current is got by rotary converters, which receive at 
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550 volts, to which it has been first transformed by fixed trans- 
formers. ) 
There are two rotaries of 250 kw. each, running at 500 revdlations, 
and they will be so coupled as to allow the batteries to furnish any 
necessary excess of power at short periods of heavy load. | 
The lighting ts are to be fed at 500 volts by six transformers 
of 100 kw. rotary type, placed in pairs at the two sub-stations and 
the works at Ivry. They are to consist of a synchronous triphase 
5,500-volt motor coupled on the same spindle as a continuous current 
500-volt dynamo. The employment of these is to free the lighting 
circuit of any sudden changes which exist on the powercircuit. The 
accumulators have a capacity of 1,100 ampere-hours for one houre' 
discharge. They will deal with fluctuations of traction, will regu- 
late the running of the works, and in case of interruption of th 
primary current will keep the lighting going for several hours. The 
primary ccndnctors are cables of three wires strongly insulated and 
armed, either buried or placed in masonry conduits. The secondary 
traction current will be served by a third rail placed on blocks of 
pare пей wood placed on the sleepers with a rail return. The third 
rail may be on either side or midway of the rails, and the locomo- 


tives will have three rub blocks at each end, and also will be 
provided with means for ng current from above alsc, as the com- 
pany contemplates this system in 


places. 
Eight locomotives are intended, each of 8-wheel type, with a 
motor on each axle, and in general form like the American machines 
at Hoboken, which themselves were derived from those at Balti- 
more. Each motor is geared to its axle by a simple gear as usual in 
tramway motors. 

The normal power of a locomotive will be 500 kw., the weight 
about 40 tons, without surcharge, and 45 or 46 tons with this addition, 
a weight necessary to draw 250-ton trains, including the locomotive, 
from the Quai to Austerlitz in seven minutes, without stop, and to 
start а 950-ton train up a grade of 11 per cent. 

The lighting and small motors will absorb 1,720,000 kw.-hours 
annually. Traction is expected to require 1,420,000 when dealing 
with 150 trains per day. The seven minutes’ run is expected to 
require 27 watt-hours per ton km., absorbing 650 kw. at starting, and 
250 when running. The total cost of the whole electrical installation 
is estimated at 3,058,000 francs (£122,320), and it is expected to be 
at work by the end of 1899. It appears from this that the French 
do not anticipate any difficulty in a double system of steam and elec- 
tricity any more than the Americans find such difficulty. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPEOIFIOCATIONS. 


NEW PATENTS.—1908. 


Compiled expressly for this journal by W. P. Тномрвон & Oo, 
Electrical Patent Agents, 922, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


26,738. “ Improvements in oonduit inspection fittings for electrical 
wiring" T. TAYLOR. Dated December 19th. 

26,787. “Improvements in electric fuses for use in blasting or 
other like purpoees.” H. G. Ticknunsr and B. T. Moore. Dated 
December 19th. | 

26,789. “ тореш in and relating to electrical incandescence 

pe" V. I. Femny. (Allgemeine Elektricitäts Gesellschaft, 
Germany.) Dated December 19th. (Complete.) 

26,790. “Current conducting connection between electrical 
conductors.”  V.I.Fmzwv. (Allgemeine Elektricitáts Gesellschaft, 
Germany. Dated December 19th. (Complete.) 

26,806. “ Improvements in steam or electric after-steering gear for 
ships.” W. В. Тномрвон. Dated December 20th. 


26,807. “ Improvements in electric switches.” F. L. Монкнопвв. 
Dated December 20th 


26,858. “ Тһе oxidised-carbon electric power process.” R. Н. 
Dunn. Dated December 20th. 

26,886. “Improved means for manufacturing metallic ribbon 
especially applicable for battery electrodes. Тнв Porous 
AocumuLaToB Company, LiuwrrED, and J. О. Howmrrn. Dated 
December 20th. (Complete.) 

26,914. provement in dynamo-electric machines, electric 
motors, and the * A. Cor. Avr. Dated December 20th. 

26,930. “ Ап automatic telephone exchange and means relating 
thereto.” E. Pautsmanm. Dated December 20th. ( Complete.) 

20,947. 4 new process of treatment and method of working 
electric accumulators.” P. Gapor. Dated December 21st. 

26,948. “Improvements in or relating to the brushes of d o 
electro-motors and the like.” J.P. HALL. Dated December 21st. 

26,984. ' An improved change-over switchboard and light indi- 
cator for use in connection with electric lights on board ship.” J. E. 
BPAGNOLNETTI, J. CROOKES, and J. LAWRENCE. Dated December 915%. 


27,009. “Interchangeable electric display apparatus.” W. L. 
Wiss. (9. L. Mason, United States.) Dated December 21st. 


“An electro-chemical method of disintegrating rocks 
minerals.” О. H. Loaax. Dated December 22nd. 

97,040. “ An improved electrio bell" D. Rm. Dated December 
22nd. 

27,053. “Improved overhead electrical. wire holder.” F. For. 
Dated December 22nd. 

27,074. “Improvements in electrodes for arc lamps.” W. E. 
Івівн. Dated December 22nd. (Com plets.) 

27,097. "Improvements in arc lampe.“ Н. R.Orrmsmw. Dated 
December 2204. (Complete.) 

27,113. "An improved process of the application of metals by 
electrolysis to or on the surface of earthenware either in the biscuit 
or glost state." G. W. Laypounm. Dated December 23rd. 

27,142. “Improvements in or relating to electrically-driven 
ventilating fans." W. A. Burns. Dated December 23rd. 

27,188. “A new material for electrical insulation.” A. SMITE. 
Dated December 23rd. 

27,254. ‘ Improvements in electric arc lamps." C. Woop. Dated 
December 24th. 

27,468. "Improvements in connection with alternate current arc 
lamps and lanterne.” W. M. Моврву aod Н. Brvis. Dated 
December 24th. 

27,269. “Improvements in and connected with apparatus for 
measuring electricity.“ Н. G. Конкагмлни, C. E. FRANOOIBS, and 
C. E. Госвева. Dated December 24th. 


ELECTRICAL PATENTS OF 1885 EXPIRING IN 
JANUARY, 1899. 


Ws are informed by Messrs. W. P. Thompson & Co., that about 90 
applications for electrical patents were filed in the month of 
January, 1885. Ont of these some were never completed, and of 
those that were only one has been allowed to run its full length of 
term, viz., 14 years, and being cf considerable interest, we give a short 
abstract below :— ! 


9 
when required to sm which in itself requires time to 
— Sall rest Жүй np 5 таноо is described 
prin уаз app board of an organ. e apparatus 
is designed so that the olrouit shall be made or broken at the com- 
mencement of each movement, and remain in the same condition 
until the movement ceases. In the figure, there isan organ key 
carrying at its end a bent spring terminating in a contact piece. The 
spring is in connection with a pin, which permanently dips into the 
meroury trough, extending the full length of the key is a 
sliding metal plate in connection, through the mercury cup, with the 
electro-magnets or other mechanism. The sliding plate is bent at 
each end to enter the recesses in the end of the key lever and in the 
permanent wooden structure; a pointed rod is held between the 
spring and the plate, its жеш purgat the plate in any required 
position. The plate is provided with a contact plate of platinum 
and an insulating plate of ivory, against one or other of which the 


contact piece bears. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. 
Тномрвон & Oo., 322, High Holborn, W.O., and at Live 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1895. 
21,523. “Improvements in and connected with the supply ` 
electric and pneumatic to railway vehicles and the like." R. C. 


BavmR. Dated November 13th, 1895. Relates to improvements in 
the supply of electric and pneumatic power to railway vehicles, the 
electric or pneumatic power ) at fixed stations on the 
line of the way, whether standing, or during transit. The invention 
refers to specifications 11,498 of 1895, and 105,192 of 1894. When 
the motors are electric, and the air used for subsidiary purposes only 
and the current is carried by more than one conductor each side , 
the rail tube, the radials pick up a part only, or the whole currer - 
their projected length reaching only one or more, ог all suck ^ 
ductors, and when their projection is so great as to preven’ : 
passing between the rail teeth, the wheel teeth are produced as, t 
and the wheels are left in tangentially by the tread of the 
carrying teeth equally s between the valve pins, and e  ' 
with others formed in the rail, or on the inside of a pair ot 
heads. 3 claims. 


1896. 


8,316. "Improvements in electric switches" Е. Н. Ивзант, 
J. J. НЕОЕМАН, A. H. Graves, О. C. CaMAHAN, and W. Н. CAMAHAM. 
Dated April 21st, 1896. The invention relates to improvements in 
electric switches, and more specifically to an improved multiple eon- 
tact switch especially adapted for simultaneously effecting a change 
3 plurality of conductors connected with or 
controlled by a switch. 7 claims. 
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AMONG recent contributions to our knowledge of ircn and 
steel, the most important is Madame Sklodoweka Carie’s 


‘account of her investigation of the properties of various 


kinds of steel, with a view to their use for making perma- 
nent magnets. This was published last January io the 


‘Bulletin de la Société d'Encouragement pour l'Industrie 
‘Nationale, and in another column we begin an abatrect of 


the paper with some of the more important tabulated results. 
Mme. Curie has experimented with some 47 different kinds 
of steel, including a series of ordinary carbon tteels having 
different percentages of carbon, and а number of othera 


containing special constituents—chromium, copper, nickel, 


manganese, tangeten, and molybdenum. She gives in her 
paper a complete chemical analysis of all the different ateels 
employed, a table showing the temperatures of magnetic 
transformation in every case, a table of the usual magnetic 


properties, viz , the residual magnetisation and the cceroivity, 


tables of the resulta of experiments on long continued 


heating, of repeated blows, and of partial demagnetisation, 


with much other information ard comment. A mode of 
ageing a magnet after manufacture is described, which the 
authoress found to reduce the cubs quent variations of in- 
tensity to very small amounts. We take this opportunity of 
complimenting Mme. Curie on her patient and systematic 


work. It does not appear that she has made any new 


departure, or any particular discovery, ard her metheds are 
such as most of us are familiar with; bat her informaticn 
is more extensive, varied, and exact, than anything we have 
previously seen on this subject. It is probable that makers 
of instruments, in which permanent magnets are used, have 
discovered rules for treating magnets similar or equivalent 


to those proposed by Mme. Curie, but they have not made 
them public property. 


The authoress dwells strongly on the identity between the 
temperature at which steel changes froin the magnetic to the 


' non-magnetic state, or vice versd, and that at which steel 


can be hardened by sudden chill. The fact is now well 
recognised that the point of recalescence is critical alike for 
the magnetic and mechanical transformation. She has 
studied the difference of the transformation point on rising 
and falling temperatures, but in none of her specimens did 


` this difference approach the amount found by Dr. popes 
for certain nickel steels. 


In the early part of her paper, Mme. Curie discusses care- 
fully the use and interpretation of the cyclic diagram, and 
points out the uncertainty of its meaning, if used as a guide 
to the quality of the material, when obtained from a bar or 
other open magnetic circuit. None of the results of testa on 


bars are given in diagrams, the residual intensity and coercivity 


being merely tabulated, and the figures of the intensities for 
bars of the same dimensions, which alone are cumparable, 
are put in the same column. In the case of steels tested 


as rings, the cyclic diagrams are given as well as the numerical 


© 


84 THE ELEOTRIOAL REVIEW. 


[Vol 44. No. 1,103, Jawoany 13, 1899, 


resulte. Now, although the cyclic diagram of an open 
circuited magnet is not to be interpreted without reference 
to the exact form of the magnet, it is still, from one point 
of view, desirable to have it. In a cyclic diagram the point 
where the curve cuts the vertical or B axis representa the 
normal condition of the magnet after manufacture, and the 
properties of the finished magnet are represented by the 
character of the curve at that point. The change in the 
magnetisation due to a small reverse field will be determined 
by the slopa of the curve at that point, and if the curve is 
nearly horizontal the steel will be magnetically very rigid. 
The measure of the magnetic rigidity is the intercept on the 
н axis of the tangent to the curve at its interrection with the 
B axis and not the intercept on the н axis of the curve itself. 
This latter intercept, the coercivity, has no necessary connec- 
tion with the magnetic rigidity in the ordinary magnetised 
condition, though these cyclic curves are so similar in form 
that the value of the coercivity is a fair indication of the 
rigidity, or, in other worde, the two intercepts may 
be nearly proportional to one another for all steels. It is 
however, quite conceivable that a steel might be found 
having small coercivity and great rigidity, in which case the 
upper limb of the cyclic curve would be nearly horizontal on 
the в axis and drop sharply at a small distance to the left 
of it. In this case ita coercivity would be a misleading 
indication of the value of the steel. 

The percentage difference between the magnetisation in a 
strong and a zero field might be a more useful criterion 
than the coercivity, and this quantity is calculated in some 
Reichsanstalt reports to which we refer later. The most 
complete information would be given by a small cycle in the 
immediate neighbourhood of the intersection of thé B axis 
between pointe given by magnetising fields of, say, + 5 
and — 5. The increased stability of partially-demagnetised 
magnets should be indicated by this small cycle being very 
nearly horizontal in both limbs. We could wish that Mme. 
Curie had determined this small cycle for one of her finished 
. and aged bars, and £o demonstrated the nature of ita extreme 


rigidity. 


As a general result of her investigation, Mme. Curie finds 


three kinds of steel specially suitable for magnete. She con- 
firms the high character of the well-known Allevard steel, 
which contains 59 per cent. carbon and 5'5 per cent. 
' tungsten, but finds that asteel containing 1°7 per cent. carbon 
and 4 per cent. molybdenum instead of tungsten possesses 
still higher qualities. This molybdenum steel which came 
from the firm of Chatillon et Commentry was not then in 
commercial use. None of the steels examined came from 
an English foundry, but we have lately seen a Reichsanstalt 
report on an English tungsten steel, that of Messrs. 
J.J. Saville & Oo., to which we may refer here for com- 
parison. This steel has a coercivity 65, as compared with 
74 for Allevard steel, and 85 for molybdenum steel. The 
residual magnetisations of the different specimens are not 
comparable, as the forms of the magnetic circnits were 
different. | 

Besides these steels, which do not differ greatly from one 
another, Mme. Curie examined a steel called Boreas, made 
by Boehler, of Styria, which has a high coercivity, 85. It has 
properties very different from the others, having a much lower 
residual intensity, and suggests a possibility of still greater 
variations in magnetic properties with different chemical con- 


stitution. It is evident from Mme. Curie's paper that one of 
the most important points in the construction of magnets is 
a careful regulation of the hardening temperature, which 
should not exceed a certain moderate limit. This is zome- 
what curious, since the steel in manufacture must have been 
exposed to much higher and less well regulated temperatures 
than Mme. Curie found afterwards to be injurious, 
and suggests that investigations on these steels 
should be carried out at a stage of manufacture earlier 
than that at which they reached her hands. It would 
seem, moreover, from the close connection that exista between 


the magnetic and mechanical changes that take place at the 


transformation point that a careful regulation of the harden- 
ing temperature should be as important for the mechanical 
as it is for the magnetic properties of steel. Though manu- 
facturers of springs and cutting tools, as well as metal- 
lurgical laboratories, employ refined modes of hardening and 


‘tempering steel, the ordinary practice of workshops is 


extremely rough and ready. One is commonly told that 


individual tool smiths possess great knowledge of and | skill 


in manipulating their materia], but in many shops every 
workman is expected to be able to make his own tools, 
particularly such small tools as drills and screw-drivers, and 
the results are often unsatisfactory and expensive. It would 
seem that a steel-hardening furnace with a thermo-oouple 
and galvanometer should be part of the equipment of every 
good mechanical workshop, and that the properties of steel 
and iron should form as essential a part of the technical 
training of a mechanic as a course of machine drawing or 
geometry. Burning a steel cutter that has cost £2 or £8 to 
machine, or making one waster in every three magnets 
hardened, would then be unpardonable. Nothing seems 
more certain than that if the English workman is shown, 
when young, better methods and more refined conceptions 
in mechanical practice, the standard of the workshops will 
rise. The technical education of the older apprentice and 
the young journeyman, not of the schoolboy, would be the 
salvation of the English workshops. No one more than 
the writer respects the English workman’s love of good 
work for its own sake; no one more greatly deplores his 
ignorance. Every piece of accurate research provides a new 
text for a discourse on the necessity of technical education 


kor the workman, and no outlay can be more remunerative ; 


only it must be for the workman who knows what work is, 
not for the overgrown schoolboy. Mechanical engineer. 
ing is as much the child of the singular properties of steel 
at its recalescent point, ita capacity for being hardened and 
tempered, as chemistry is of the properties of glass, and no 
subject is better worth the attention of mechanical engineers 
and of their employés. 


| Ат the moment of writing the only 

The Berking. word as to this explosion has been that in 
the morning papers of Saturday, the day 

following the explosion. It is stated that quite recently the 
boiler was teeted by hydraulic pressure to 200 lbe. cold and 
100 Ibs. hot. Apparently its working pressure was 100 Ibs., 
во that the cold test was to double the working pressure, and 
if this be so we must heartily condemn the practice. There 
appears some evidence that the explosion took place 
at the very moderate pressure of 14 lbs. as shown by 


i 
AME D 


"Vol 4€ No. 1,108, Јаислах 18,189.) THR ELEOTRIOAL REVIEW. 35 


the gauge. Now this may or may not be the case. Steam 
gauges are not always accurate. It is possible that 
the safety valve was stuck down and inoperative, and that 
the gauge finger was 14 lbs. on “the second time round.” 
"This view may by some be held correct by reason of the 
terrific wreokage of the place. But even at 14 lbs. pressure 
a large boiler will be terribly destructive when it explodes. 
But at the time of writing it does certainly seem possible 
and probable that the excessive hydraulic test of 200 lbs. 
was such as to severely strain the boiler, and prepare it for 
giving way at even 14 lbs. pressure. We have often con- 
дешпей this ooarse test. It is useless and dangerous аз 
generally applied, Properly applied within reasonable 
limite, and: with an expert to note the movements of stayed 
surfaces at intervals as the pressure rises, the hydraulic test is 
a useful one. But it is the height of absard folly to use this 
test as it often is used, and to the very great excess above 
working pressure. In New York a police van is:driven round 
with а test pump. Boilers are seized upon and pressed up to a 
given pressure, being severely strained and weakened by the 
process, and having failed to burst are given a certificate of 
safety. This is practically a certificate that the boiler has been 
strained, and may burst at half its working pressure in con- 
sequence. The only use of the hydraulic test is to soothe 
the minds of ignorant owners and put them in a fool's para- 
dise. We do not say that the Barking catastrophe has been 
thus caused, but if the stated test has been applied, there is 
no reason against believing such to have been the case. 
Later evidence seems to point to there being something 
wrong with the safety valve, one of the dead men having 
been actually on the boiler as though attending to the safety 
valve. Possibly farther information will be forthcoming at 
the inquest or other inquiry. 


Trade and Industry reviews the fortunes 
The Fortunes of a 
Water-Tube Boile 


boiler in a manner that should be taken 
into consideration by all intending investors in patents. 
Patented in 1893, it was not until 1895 that the first boiler 
was constructed, and, of course, favourably reported on by a 
number of engineers. Forthwith, with all its advantages, 
safety and economy, the patentas were, in 1896, deliberately 
sacrificed to a public company for the paltry sum of 
£170,000, and even this miserable pittance was reduced to 
£150,000, through some difficulty as to some of the foreign 
patents. A Newcastle firm undertook to make and exploit 
the boiler; but before two years had passed, unforeseen 
defects developed under prolonged pressure, and the makers 
so far developed and improved the boiler, as to make it 
necessary to obtain further patents on the improvements, 
which seemed to constitute a practically new design alto- 
gether. Thus while the inventor (and his associates) received 
£150,000 for an invention which failed, and had to be re- 
invented, the public might just as well have.engaged some 
competent engineer at, say, £500 & year, to design them a 
water-tube boiler, have patented it, and gone into the manu- 
facture of the same at an economy of about £149,000, as 
compared with the course they did actually take. The 
company now stand possessed of a boiler which is said to 
have made the voyage to Australia satisfactorily. It 
is now on its way home, and if still satisfactory, 
“important developments” are expected. They are, 
in fact, where they ought to have been when the 
original patents were sold to them, ready to sell 
trastworthy boilers. Our contemporary suggesta that 
company promoters should observe more caution in taking 
up new and insufficiently tested inventions, and we quite 
agree with this. We do not say it has been the cate in this 
particular instance, but we do say that in many instances 
promoters éare nothing for the value of an invention or its 
mechanical fitness, They promote anything which they 


of the Petersen-Macdonald water-tube 


can get certain engineers to put their names to. We have 
very little faith iu any water-tube boiler patents, for avy 


reasonably experienced engineer with backing of capital 


could design a water-tube boiler as good as most which are 


successfully in use, and if there are any investors anxious to 


invest in water-tube boilers, we could put them in the way 
of doing во at very much leas than £150,000, and they could 
have their own works, with best modern machinery, aud not 
require to have their boiler made for them on royalty. Bat 
they mast not pay our expert £150,000. He will be satistiel 
with a tenth this amount. | 


A New Phase Indicator.—L’ Electricien, in the issue of 
November 26th, gives an acoount of a phasemeter designed 
by Dr. Th. Bruger, of the firm of Hartmann & Braun, which 
is intended to indicate directly on a scale the phase difference 
between an alternating circuit and the E. M. F. of the supply 
mains. The principle of the action of the instrament is as 
followa:—A rectangular coil carrying an alternating current 
placed in an alternating magnetic field is pivoted about an axis 


‘In ita own plane and perpendicular to the field. This coil 
experiences a torque about the axis proportional to the cosine 


of the angle between its plane and the field, and alao to the 
cosine of the difference between its phase and that of the 
field. Two such coils, similar to one another, are fixed 
together on the same axis, with their planes at right angles, 
the combination being free to revolve without any mechanical 


control. They carry equal alternating currents, differing in 


phase by a right angle. One of these currents is derived 
directly from the alternating supply mains, and the other, in 
quadratare with it, is obtained by a device which we shall 
describe presently. If the angle between one coil and the 
field is a, and the difference of its phase from that of the 
field be e, the torque acting on the coil may be represented 
by an expression, A cos a соз ф. The torque on the other 


coil, fixed on the same axis at right angles to the first will 


be A cos e — a ) сов (+ + 2) v ce, — Asin a sin $, act- 
ingin the opposite direction, It is not difficult to see that the 
whole system will tarn about its axis to a position in which 


the two torques balance, £6, when a = ф + 2 24 


pointer attached to the moving. system will then indicate on 
a scale divided from а suitable zero the value of ¢ both in 
magnitude and direction ; is., the difference in phase between 
the field and the E.M.F. impressed on the moving coils. The 
field is produced by coils carrying the main current, the 
difference of whose phase from that of the E.M.F. 
of the supply mains is required. То: obtain a 
current in quadrature with its E. M. F., the primary 
of a small induotion coil is placed in series with a 
non-inductive resistance across the supply mains, and the 
secondary of the transformer in parallel with the same resist- 
ance, the terminals of the secondary being connected to those 
of the resistance. It may be seen that the constants at our 
disposal in this arrangement can be calculated to give a dis- 
placement of the phase of the current in the resistance by a 
right angle from that of the mains. When this is nearly 
done, а final adjustment can be readily made by altering the 
resistance of the secondary circuit of the transformer with a 
rheostat. The mode of obtaining acurrent in quadrature with 
the E.M.F. used by M. Bruger is somewhat more compli- 
cated than this, and employs two transformers, but it is 
essentially similar. This solution of the problem of con- 
structing a direct reading phase indicator is certainly in- 
genious, but it depends wholly on an assumption that all the 
actions are sinusoidal. Even if this were true of the E. M. F. 
of the supply mains, it will be generally true neither of the 
supply current taken from them, which is being examined, 
nor of the small current in quadrature obtained by means of 
two transformers. Nor can we assign any exact meaning to 
the expression phase difference” in the case of two alter- 
nating currents, опе or both of which has several sinusoidal 
components. In practioe, the cosine of the phase difference is 
replaced by the power factor. If these criticisms be met, 
and it is quite possible they may, by a practical success in 


giving the power factor, the instrument should be very 
useful. | | | 
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slrHON RECORDER SIGNALS. 


By J. RYMER-JONES. 


Tue writer has taken advantage of the opportunity which 
a long artificial cable affords, to make a series of experiments 
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showing the characteristic features of Recorder signals under 
varying corditions as to the capacity of the signalling con- 
densers at the sending and receiving ends, speed of trans- 


SLIPS 1 TO 8. 
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mission, and battery power; and to ascertain the effect on 
signals of different shuots for the Recorder coil, of high 
resistance shants on the signalling condensers, of condensers 


having low insulation resistance, and also of one or more 
* leaks on the cable. | | 

As little has hitherto been published on the subject, the 
information which the illustrated experiments convey may 
be of value to some who have not had a very extended ex- 
perience of the Recorder when working under widely different 
conditions, or facilities for making experiments for them- 
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SLIPS 25 TO 42. 


selves on cables differing considerably in length; and by 
affording a clearer insight into a rather complex subject may 
Serve as a guide to the beat conditions for working. 
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The signal understand and figures 5 and 0 have been 
selected for comparison under all conditions of working, and 
to economize space the number and length of illustrations 
are limited to these three signals. When referring to them, 
the expression rise or fall is intended to signify respectively 
that a succession of similar elements become more and more 
5 from, or approach nearer and nearer to, the zero 

ine. 

The following abbreviations are employed :— 


С refers to the longer cable having ac в = 5,296", and 
capacity = 677 mfde. 

c refers to the shorter cable having a c R = 2,648", and 
capacity = 889 mfds. 

8C = sending condenser; RC = receiving condenter; 
w.p.m. = words per minute; 8 = shunt. і 

An automatic transmitter has been employed, the lower 
speed at which the perforated tape travels being regulated 
to 16 w.p.m., and the higher speed to 25 w.p.m. | 

The speed of the Recorder slip has been kept as uniform 
as possible for both speeds of signalling to avoid any modifi- 
cation in the shape of signale, which the slip travelling at 
different rates would introduce. The same shunt resistance 
on the Recorder coil has been used when practicable for 
experiments at the same speed, with both the higher and 
lower battery power, so that signals may be as comparable 
as possible. e siphon recorder employed is one of the 
каш, magnet recorders with the siphon attached 

irect to the coil and vibrated by a Dickenson’s vibrator, a 

more sensitive instrument not being at the time available. 


No SIGNALLING CONDENSERS AT EITHER END oF THE CABLE 


16 w.p.m. | 25 w.p.m. 


Cable. | Series. 


Slip. | Cells. | Reer. 8. | Series. | Slip. | Cells. Recr.s. 


! 
(|| pgi zl. 
c| (2 |% iP PLI. 
| 1 


These signals rise from the zero line and with the 
exception of slip 3, for the shorter cable с, have little or no 
definition between consecutive elements. In the case of the 
longer cable, c, there is practically no definition at all owing 
to the = retardation of signals which are received in the 
form of smooth waves. Increasing the battery, or reducing 
the speed, only increases the size of signals without 
appreciably altering their specific character. 


SIGNALLING CONDENSERS AT ONLY оми EnD. 


A very important advantage of a condenser at the sending 
or receiving end is, of course, that only sudden changes in 
the earth current uffect signals. Without a condenser the 
siphon is sometimes deflect:d permanently off the slip by 
earth currents, and has to be brought back by torsion or 
some other retracting force. 

Condensers also produce a marked curbing effect, i. o., 
signals are much more defined than when no condenser is 
used. When placed at both ends of the cable the curbing 
effect is much greater still. It makes no difference whether 
the condenser be at the sending or receiving end, or whether 
the cable be long or short. : 

Speaking generally—with a condenser at only one end, 
signals do not show the unsatisfactory riss observed in the 
case of a long cable when no condensers are used ; nor on 
the other hand is the fail so marked as when condensers are 
at both ends of a cable of only moderate length. 

More battery is required with than without a condenser to 
produce a given amplitude of signal, but less than when a 
condenser is used at both ende. | 
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With а condenser at only one end of the longer cable с, 
doubling the battery cells gives larger signals and better 
definition than increasing s 0 [ог R с] from 50 to 100 mfds. 
(slips 43, 44). Also, when sc [or R с] is increased from 


50 to 100 mfds., and the shunt adjusted to give the same 


size of signal, the 50 mfds. give better definition than 100 
mfds, (43, 46). Slips 43, 48 show, moreover, that with the 
same shunt, 50 mfds. and 30 cells give larger and better 
defined signals than 100 mfds. and 15 cells, or even 18 cells 
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(slip 49). In order, therefore, to improve definition, it 
appears better to increase the shunt or battery [provided, 
of course, that the D R of the cable permits], rather than 
the condenser capacity beyond (say) 50 mfds. 


16 w.p.m 
Cable. Slip. | Cells Rec'r 8 BC RC 
„„ 
с з 30 | 200 | 650 0 
1 | 4i 15 | " | 100 0 
5 43 30 200 БО 0 
" | 46 $i 100 100 0 
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| | | 0 
| » » 
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With the shorter cable c, there is a fall towards the zero 
line at both 16 and 25 w.p.m. for the last four elements of 
- 5 and 0, which is more noticeable with the larger deflections. 


The character of the first two consecutive signals is altered. 


when the-speed is increased from 16 to 25 w.p.m., there 
being a slight rise in the case of the smaller signals at the 
higher speed, whereas in the larger signals at the lower 
speed this is not nearly so apparent. 

There is а marked rise noticeable at 25 w.p.m. for figures 
5 and 0 received through the longer cable. At 16 w. p. m., 
however, only the first two elements rise, while the succeeding 
ones are in nearly a straight line, showing only a slight 
tendency to rise. 1 will be seen, therefore, that for these 
signals increasing 8 tends to increase their wavy character 
and the increased rise to reduce definition. Reducing the 
battery gives smaller signals, but their character remains 


much the same, 
(To be continued.) 


RECENT LEGISLATION IN RELATION TO . 


THE SUPPLY OF ELECTRICITY FOR 
LIGHT AND POWER. 


By FRANK BALFOUR BROWNE, of the Middle Temple, 
Barrister-at-Law. 


(Concluded from page 4.) 


ONE or two of the developments in relation to legislation 
during the last веввіоп of Parliament are worth looking at in 
this connection. One of the most interesting was the pro- 

of the General Power Distributing Company to incor- 
porate itself under Act of Parliament, to erect a generating 
station at Worksop, and to obtain powers to supply electricity 
in a large district defined by a circle with a 26 mile radius 
from the generating station at Worksop. Within this area of 
supply there were certain great towns which had already 
obtained authority from Parliament to supply electricity 
within their own municipal boundaries, and these towns 
opposed the Bill on the ground that if it were passed into 
law it would enable a company to enter into competition 
with the local authorities—would enable a company possibly 
by “cutting rates to force the corporation to conclusions 
and so secure the purchase of the company’s undertaking. 
A good deal of the argument for and against the Bill turned 
upon the obscure language of Section 1 of the Electric 
Lighting Act, 1888. That section is to the effect that 
“ notwithstanding anything in the Electric Lighting Act, 
1882, no provisional order authorising the supply of elec- 
tricity by any undertakers within the district of any local 
authority shall be granted by the Board of Trade except 
with the consent of such local authority unless the Board of 
Trade, in any case in which the consent of such local 
authority is refused, are of opinion that having regard to all 
the circumstances of the case such consent ought to be dis- 
pensed with, and in such case they shall make a special 
report, stating the grounds upon which they have dispensed 
with such consent. The grant of authority to any under- 


takers to supply electricity within any area, whether granted 
by license or by means of provisional order, shall not in any 
way hinder or restrict the granting of a license or pro- 
visional order to the local authority, or to any other company 
or person within the same area.” 

The earlier part of this section was relied on by the oppo- 
nents of the Bill They said in effect that the local 
authorities were meant to be masters of the situation. They 
could withhold their consent, and in that event it was only 
under special circumstances on a special report, that their 
refusal could be got over. The later words of the section 
were relied on by the promoters. Nothing, they said, was to 
prevent another license or provisional order being granted 
when one had already been granted; that was meant to 
encourage competition. We are prepared to compete. If 
Sheffield and Nottingham can supply more cheaply than we 
can, then we will do no harm to them; if wecan supply more 
cheaply than they can, from having a more constant load, so 
much the better for the consumers. 

It was upon grounds like these, although we have given 
them in the most meagre epitome, that the case was fonght 
out, and in the reeult the Committee of the House of Lords, 
presided over by Lord Northbrooke, to whom the Bill was 
first referred, declared that it might proceed. 

It is evident, even from this abbreviated statement, that 
the Bill raises some of the most important questions which 
could be raised in connection with municipal government, 
and the provision of such matters as light and power by 
private enterprise. We refrain from touching upon these 
matters, a8 we understand that the Bill has, in the ensuing 
session (1899), still to be fought ont before a committee of 
the House of Commons. It is obvious, however, that if the 
Bill passes, it will introduce the possibility of competition in 
relation to the supply of electricity. 

Now competition has been tried in relation to gas, and in 
relation to water supply, and, after trial and failare, has been 
abandoned. But there is another curious feature to be noted 
in connection with this Bill. In the past, compstitive com- 


panies have always come to an understanding and combined. . 


Competition between statutory companies and local autho- 
rities in relation to water (Public Health Act, 1875, Section 
52) is forbidden while the water company is doing its duty, 
and a similar protection is given to statutory gas companies 
under Section 161. It is true the Act does not recognise the 
rights of non-statutory companies to protection against the 
competition of local authorities either in relation to gas or 
water, but no local authority could raise the capital necessary 
to enable it to compete with an existing, although non- 
statutory company, without the consent of the Local Govern- 
ment Board, and that Board, rightly, we think, has always 
refused its sanction, unless the existing company's under- 
taking was purchased by the local authority asking leave to 
become the purveyor of gas and water. Now this Bill ie, as 
counsel called it, a new departure. It proposes to allow com- 
petition between local authorities iud companies, and that 
whether the local authorities are in default or not. This 
seems a step backward instead of forward, but, as the matter 
is, in a sense, sub judice, we do not propose to say more 
abont it in this place. 

There was a very similar question raised in relation to a 
provisional order in the last session of Parliament, although 
the question was raised from quite another point of view. 
The Metropolitan Electric Supply Company had, with the 
consent of the Vestry of Marylebone, obtained a provisional 
order empowering them to supply that district with elec- 
tricity. At the time the order had been applied for, there 
had been an important inquiry by Major Marindin (for the 
Board of Trade) as to what should be the extent and nature 
of the area to be granted, and, further, as to whether con- 
current powers should or should not be granted to two or 
more companies within the same area. This inquiry, which 
was an exhaustive one, was held soon after the passing of the 
Electric Lizhting Act, 1888. In his report, Major Marindin 
allotted certiin areas to certain companies, and in one part 
said: The only districts applied for in which I have decided 
not to recommend the granting of orders as amended are the 
parishes of St. Pancras and Paddington, where the local 
authorities should, I think, be granted time to decide defi- 
nitely whether or not to carry out the lighting of these 
mns under the powers of a provisional order; and the 

ity, which, although not exempted from the operation of 
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the Electric Lighting Acts, is in a somewhat different posi- 
tion from other parts of the metropolis.” 

Under these circumstances, the Metropolitan Electric 
Supply Company said with some force: “In Paddington 
Major Marindin refused to grant us an order at that date, 
because the My there had not made up their minds 
whether they would supply or not. In Marylebone, on the 
other hand, we got our order because the Vestry of that 
eges м0 аа up their minds not to supply. e are in 

wi e consent, in a sense, by the invitation of 
the local authority.” i И | 

Before going on with the narration of what took place in 
Parliament last year, it is worth while to make one other 
quotation from Major Marindin’s report. Under the head 
of “competition,” he says: — (5) That in the abstract, com- 
petition is desirable as tending to keep down the price and 
to cause the manufacture and supply of electricity to be 
carried on with all the attention and energy which it is 
possible to devote to it. The competition with gas, which 
at present, at any rate, and probably for many years to 
come, will appeal to a totally different class of customers, 
will not be nearly so effective, while the potential competi- 
tion from the power of calling in a new company in an area 
badly served is not likely to be called into play until the bad 
service has passed through many degrees and has reached a 


very low ebb indeed. The question how many companies 


should be granted concurrent powers in one area requires 
more consideration. In cases where the local authority 
objects to the entrance of any company, and it is decided to 
override the objection, I think that one company only should 
be granted powers. In cases where two or more companies 
have obtained the assent of the local authority, the following 
facts must not be lost sight of:— Ist. That the laying of the 
mains of several companies up one street means so much 
dead capital, and, moreover, the provision of a certain amount 
of useless material which the local authority would have to 
pay for, if it should decide to purchase the undertakings after 
the lapse of 42 years. 2nd, That, no matter what regula- 
tions or stipulations may be made as to laying of mains, the 
interference with the streets and the consequent inconvenience 
to the public must be in a certain degree proportionate to 
the number of companies having power over these streets.” 

„For these reasons,” the report goes on, I am of opinion 
that, for the present, powers should not be given to more 
than two companies over the same area, and inasmuch as the 
companies supplying under the alternating current and. trans- 
former system cannot supply electric energy capable of use 
for motors, that both these companies should not ba those 
using this system.” 

No one can doubt that this was a most important report 
after a very full inquiry, but it has been variously inter- 
preted, by one set of persons as a report in favour of com- 

etition, and by another set of рси as against competition. 
Tbe criticiams have probably been dictated rather by the 
argument which was sought to be advanced than by 
sitis ncn А ee са us it кш s deliver- 
ance faceg ways. Major Marindi i inti 
out that, in the abstract, competition is desirable ia tending 
to produce moderate prices and efficient management. But 
he forgot that as to the securing of moderate prices, the 
public are not dependent on the rather crude method of com- 
petition, but that there is to be a septennial revision of the 
charges of companies in the interesta of the public. After 
that general statement, however, all his arguments are 
against competition, and when he comes to his recommenda- 
tion that two companies should be allowed to supply in one 
area, he is not recommending competition, for he says that 
they should be companies supplying what are i 
ally different commodities—that is, electricity in the one 
case for light and in the other for power. e can under- 
stand such a recommendation, but we could not under- 
stand anyone who has looked into the history of competition 
in other directions in the past recommending competition 
as a means of regulating electric lighting companies. 
The Legislature has always been willing to leave the dre 
tion of monopoly enterprises to competition; it saved the 
islature the trouble of regulating them by statute. Com- 
petition means that two or more companies will regulate one 
another in the interests of the public. But, as was pointed 
out, where combination is possible, competition cannot last. 
Companies may foolishly begin to cut each other's throats or 


rates, which may for a time be an advantage to the public; 
but the companies would soon be wound up if they went on 
doing it. Competition was relied on in the case of railways, 
and for a time the companies competed actively; but in the 
end they always combined, ànd then recouped themselves ont 
of the pookets of the public. "There is one notable instance 
of combination of old rivals before Parliament this year, 
and the amalgamation of the South-Eastern and London, 
Chatham and Dover Railway Companies will be advocated 
as a measure which is in the interests of the trading and 
travelling public, But Parliament has despaired of com- 
petition making railways “ philanthropists,” and has passed 
many Acts for their regulation. Competition has not suc- 
ceeded any better in the case of gas undertakings. It was 
encouraged by Parliament, but it failed to effect its pure 
The companies in London and Edinburgh and elsewhere, 
without the leave of Parliament, divided the competitive 
areas into non-competitive districte, and in the end Parlia- 
ment bad to sanction this “illegality,” when it became 
convinced that the **districting " was really in the interests 
of the public.* | 

Now we return to the Marylebone Electric Lighting Pro- 
visional Order, 1898. The order proposed to allow the 
Vestry to supply electricity in the parish in which, as we 
have seen, the Metropolitan Electric Supply Company had, 
with the consent and encouragement of the Vestry, been 
supplying since the year 1889. 

In the same session the Bermondsey Vestry also obtained 
а provisional order from the Board of Trade, although the 
London Electric Supply 9 8 9 were, in fact, supplying 
electricity within the parish. These provisional orders raised 
the question of whether there was or was not to be competi- 
tion in the supply of electricity; and so important was the 
principle felt to be, that tne expediency of allowing the 
orders to be referred to a Select Committee was discussed in 
the House of Commons, and the motion for the second read- 
ing was only carried by 198 votes to 114. Under these 
circumstances, the Bill for confirming the orders came before 
а committee presided over by Sir A. F. Godson on July 12th 
last (1898), and the whole matter was very fully discussed, 
Of course, the promoters relied apon Section 2 of the Act of 
1888, to which we have already referred ; the opponents relied 
upon the general arguments against ра, to the fact 
that the Metropolitan Electric Sapply Company was in the 
parish with the consent of, and under agreement with, the 
Vestry, who now sought to compete and ruin them; that 
they had done their duty well by the public; and that it 
would be a monstrous thing to allow competition between 
the rating authority and a company. It was argued, too, 
that although the Public Health Act, by Sections 52 and 161 
allowed the local authority to establish water works and gas. 
works in the district of a non-statutory company in words 

nite as strong as those relied on in Section 1 of the Eleotrio 

Lighting Act, 1888, yet the Local Government Board had 
never sanctioned a loan in the hands of a local authority to 
carry on such competition, but always insisted upon the com- 
pany’s undertaking being purchased before the local authority 
was allowed to supply. Indeed, the argument was carried 
farther, and it was said that the Board of Trade, in 
allowing these orders to come before a Committee of Parlia- 
ment, arate they expressed no opinion on the merits, 
were guilty of a new departure, and two important cases were 
referred to to show that their practice was not to encourage 
competition, but to make local authorities purchase the exist- 
ing works before they empowered them to supply electricity. 
We can only quote these cases from the speech of counsel. 
“This, sir," he said, “is the first time, so far as I ever 
heard, of competition with a local authority being allowed. 
Let me tell you what the Board of Trade has done—this 
same Board of Trade that sends this order to you. In 1896 
there was a company supplying Bath under a seven years’ 
license. I dare say you know that under the license system 
the company got no rights whatever; it only got leave to 
supply electricity for a oertain number of years—for seven 
years—and this company’s seven years were almost out— 


ә The same is true with regard to the London water companies. 
In 1852 competition in various districts seems to have been relied on. 
As a fact, although the areas of supply of various companies over- 
lap, there is no effective competition between the water companies 


to-day. 
+ “ Hansard,” June 14th, 1898, pp. 183—207. 


40 THE ELECTRICAL REVIEW. го. 44. No.1103,Jaxvanr 13. 1899 


nearly done—the license gone. The local authority 
applied for a provisional order, and so did the company. 
The Board of Trade inserted in the provisional order of 
the Bath Corporation a clause making them purchase the 
works of the company that was moribund or almost dead. 
That was Bath, 1896. But a more extraordinary thing is 
this: Here is Leamington, in this very year. The com- 
pany had no power at all; it was supplying merely by its 
own sweet will, and I suppose it had got leave from some- 
body to lay down or hang up its wires. Competitive orders 
were applied for by Leamington and by the company. The 
Board of Trade refused the corporation order without a 
purchase clause, and ultimately, because a purchase clause 
could not be agreed upon, it rejected the Leamington cor- 
poration order altogether.” * In the ега, the result was 
that the Committee decided thus:—'*In the Marylebone 
case we find the provisional order should not be confirmed. 
In the Bermondsey case we suggest that the order should be 
withdrawn, as the point raised is not, in our opinion, as pre- 
sented to us, ripe for discussion. We are of opinion that 
that local authority should consider the question in the 
light of purchase. We think that if by original order or by 
purchase, any local authority becomes the sole power for 
electric lighting in its district, it should not be interfered 
with by competition through the granting of a provisional 
order to any company in euch district." f 

With regard to the Bermondsey order, further discussion 
took place on a subsequent occasion. The Vestry brought 
up what they called a suspensory clause, preventing them 
from supplying electricity until they had purchased the 
mains of the company. That proposal was opposed by the 
company, who said it was turning an order from a com- 
peting order into an order for compulsory purchase of their 
maing, and in the end the Committee’s decision was to the 
following effect:—“ We had hoped that some friendly 
arrangement might have been made which would have been 
advantageous to both parties. That not being the case, we 
have only one duty to do, and that to give our decision upon 
the question of the confirmation of the order, and the order 
is confirmed." 1 

It is a little difficult from these proceedings to predict 
what will be the legislation in the fature in relation to the 
important question of competition in the supply of elec- 
tricity. The Committee rejected the order which would 
have allowed competition in Marylebone, and expressed a 
view against permitting competition by a company with a 
local authority; but the same committee, after trying to 
bring about an arrangement between the company and the 
local authority, and failing, passes the order permitting 
competition in Bermondsey. The reason of the rejection of 
the one, and the confirmation of the other, seems to have 
been that in the one case the company attacked was proved 
to have been doing its duty, and that in the other case, the 
company had failed in that regard. If tbat was the ground 
of the decision it is intelligible, but even when a company 
has failed in its duty it is a question whether the first 
suggestion of the committee was not the wisest and best, 
namely, that the local authority should “consider the 
question in the light of purchase.” We cannot bat think 
that a defaulting company should not be allowed to mono- 
polise a district to the prejudice of the public, but at the 
fame time the local authority seeking to apply and ex- 
propriate a company ought to do so only on the condition 
that it pays the company full compensation. In the Ber- 
mondsey case the company resisted that proposal and fared 
worse than it would otherwise have done. 

It is more than prob.ble that similar questions may arise 
in the coming session of Parliament, and we have thought 
that the collection of these notes on the matter might be of 
some use to those who have to deal with this most important 
question in relation to private Bill legislation. 


Wireless Telegraphy.—The Dover Standard states that 
the Wireless Telegraph Company are making experiments 
between the South Foreland Lighthouse and the East 
Gocdwin lightship, a distance of 10 miles. 


* B е /'roceedings, July 14t», 1898. 
T See /'rececdings, July 15th, 1898. 
+ Proceedings of July 21st, 1898. 


THE MAGNETIC PROPERTIES OF 
TEMPERED STEELS. 


Mme. SKLOpowska CURIE published last January in the 
Bulletin de la Societé d' Encouragement pour wv Industrie 
Nationale, a long account of her numerous systematic experi- 
ments on the magnetic properties of tempered steele, of 
which the following article is a highly condensed translation. 
Some of the tables of Mme. Curie’s reeults are, however, trans- 
lated im ezíenso, condensation in these cases being neither 
possible nor desirable. She examined a large number of 
steels of differert compositions and from different foundries, ` 
and the account of her results is prefaced by a careful state- 
ment of the usual accepted nomenclature and notation, and 
of the experimental methods employed. 

Objects of the Experiments.—The specimens were examined 
in the form of rings and of bare, and in each case the 
principal magnetic quantities determined were the intensity 
of the residual magnetisation after extinguishing a saturating 
field, and the coercive force, i e., the reverse field required to 
extinguish all magnetisation, these two quantities being the 
most important in the construction of permanent magnets. 
The chemical composition ard the recalescent point or trans- 
formation temperature of each steel were also ascertained. 

In the case of a closed ring uniformly magnetised, the ex- 
perimental results are referred to а diagram (fig. 1) of the 


usual form, where + H, A, — H, D represent the maximum 
values of the magnetisation attained, o в the value of the 
residual magnetisation, denoted throughout the paper by 1’, 
and o c is the coercive force or coercivity, the reverse field 
required to completely demagnetise the ring. This quantity 
is always denoted by He. In the case of an uniform closed 
ring uniformly magnetised all round, the lines of magnetic 


flux are closed in the metal itself, and no part is subject to a 


demagnetising force due to free poles. The diagram applies 
equally to all parts of the ring. 

In the case of a bar, the magnetising force will not be 
identical throughout, and the demagnetising action of the 
free poles will be neither uniformly distributed nor negli- 
gible. Such a diagram as fig. 1 can only refer properly to 
one point of the bar, or at least to one section. In Mme. 
Curie’s paper the symbols refer always to the median section 
of the bar. Moreover, at each stage of the magnetising 
cycle the free poles at the ends of the bar produce a demag- 
netising field proportional to the intensity of the bar's 
magnetisation, which may be taken to be similarly dis- 
tributed for all degrees of intensity, and proportional to 
the intensity of the central section. 

Thus the external magnetising force required to produce a 
magnetisation, L Kk, is о M, in the case of a bar instead of 
о т, in the case of a ring, the excess, L M, being required 
to balance the demagnetising field of the free poles. The 
excess, L M, is proportional to k L, and the line K м makes 
the same angle with the axis at whatever point of the limb, 
A B C, K is situated. So when the external magnetising force 
is extinguished the residual magnetisation is represented by 
E F, where o F is parallel to м K, and o E is the demagnetising 
field of the free poles. The value of the coercive force, 0 С, 
is not affected, and this corresponds with the experimental 
results obtained in which the coercive force for any specimen 
of steel was found to be the same fora bar and a ring, while 
the residual magnetisation of the ring, represented by 0 3, 
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was always greater than that of the bir, represented by Е Р, 
and the difference decreases as the length of the bar is 
increased, until with long bira no difference is observed. 
Method of Procedure with Straight Bars.— In dealing with 
straight bars three qnantities were determined : (2) the mag- 
netic moment of the bar giving tho mean intensity of 
magnetiaation ; (5) the flow of induction across the central 
section; (c) the coercive fi:ld. (a) was determined by com- 
paring the action of the bar on a magnetometer with that of 
a solenoid of determined dimensions carrying a known 
current ; (b) was measured by suddenly withdrawing a small 
exploring coil placed round the middle of the bar, and con- 
nected in series with a ballistic galvanometer. The galvano- 
meter was calibrated at the same time by the throw from 
another coil withdrawn from a solenoid of known size 
carrying а known current. In practice this rather cumbrous 
method was only used to determine the constants of certain 
bare used for reference, which were afterwards conveniently 
used for comparison with those on which the experiments 
were being made. (c) was measured by means of a small 
exploring coil shown in fig. 5, which could be rapidly slipped 
on and off the bar while in the magnetising solenoid. In 
calculating the intensity of magnetisation from the flux 


— 


Fids. 2, 3, 4 AND 5. 


through the central section, the flux due to the field of the 
free poles has to be considered, and for this purpose the flax 
due to the free poles through the coil a is considered to be 
same in the positions of figs. 2 and 3. If B be the flux per 
unit of area through.the coil с іп fig. 2, measured on the 
ballistic galvanometer by slipping it off quickly and carrying 
it away, and в' the flax in the opposite direction through the 
coil in fig. 3, we have for the intensity of magnetisation of 
the bar 4 2 12 в + в. Fig. 4 is a view of the solenoid 
ч exploring coil used to calibrate the ballistic galvano- 
meter. 

Method of Procedure with Rings. — When examining the 
materials in the form of closed rings, these were made in 
two halves which could be separated, and allowed an explor- 
ing coil to be slipped out. Figs. 6, 7, 8, show this arrange- 
ment clearly. The half rings, a d, a’ d', the abutting 
surfaces of which are carefully surfaced and polished, are 
packed with sand into cemi-circular magnetising solenoide, 
of which the turns are shown in section by the same circles, 
An exploring coil, b 0, is arranged ко that it can be readily 
slipped ont when the two halves of the ring are separated. 
The advantages and disadvantages of this arrangement are 
clear. The convenience of having a closed circuit to mag- 
netise, is combined with the convenience of an open circuit 
for examination by an exploring coil. Oa the other hand, 
free polarity near the joints introduces some error into 
calculations made on the assumption that the magnetic 
circnit is closed. Each new observation after breaking the 
circuit must be made in the course of a fresh magnetising 
cycle, and the residual magnetization, especially in the case 
of soft st»ela, is reduced by the reverse field of the free poles. 
In deducing the magnetisation, 1, of the ring from an 
observation of the flax, ф, through the coil, b 5’, the flux, ¢’, 
due to the magnetising solenoid, must be determined by a 
separate experiment and subt-acted. Then we have 


4хїз=ф—ф, 
where 8 is the sectional area of the steel. 
Mode of Heating the Bars.— At first the steel bars were 


heated by a gas furnace in a mixed bath of the fused 
chlorides of potash and soda, but afterwards by an electrical 
farnace similar to that used by M. Charpy. The bar was 
placed in a porcelain tube heated by a spiral of platinum 
wire carrying a current, and to save the loss of heat by 
radiation the tube was packed with calcined magnesia into a 
much larger earthenware vessel. The heating process was 
particularly interesting. The bar was magnetised by the 
heating current, and a small compass needle at the side of 
the furnace opposite one of the poles was deflected by the 
magnetization of the bar to a direction perpendicular to the 
earth’s field. The magnetising solenoid had nearly no action 


on the compass. At high temperatures steel is not magnetic, 
and the compass needle points in the magnetic meridian. 
While the magnetic transformation is taking place, one can 
observe the needle changing its direction, and determine the 
t:mperature at which this occurs, This Temperature is 
exactly that which must be exceeded in Heating ths Steel for 
the Purpose of Hardening it. | 

Afterwards a bath of the mixed chlorides heated electrically 
by a spiral of nickel wire carrying a current was used for 
rings and for some bare. The temperature of a bath heated 
in this way can be very conveniently regulated. Nickel was 
found to be well adapted for electric furnaces, and saves the 
excessive cost of platinum. The temperatures were deter- 
mined by means of a Le Cnatelier couple and a galvanometer. 
The boiling point of sulphur, 445°, and the melting point of 
gold, 1,050°, were employed to graduate the scale, the 
galvanometer deflection between these two points being 
assumed to be a linear function of the temperature. The 
melting point of sodium chloride was thus found to be 772^, 
and the transformation point of iron 745°. Mme. Curie 
describes the mode of ascertaining the exact deflection 
corresponding to the melting point of gold. 

Different kinds of Steel Examined.— Among the steels 
examined were a series having different percentages of 
carbon, and very little of any other element than carbon and 
iron. These steels came from the foundries of Firminy, 
Unieux, and Boehler, of Styria. There were besides a 
number of special steels, containing different amounts of 
carbon, and in addition boron, copper, silicon, manganese, 
nickel, tungsten, and molybdenum from the foundries of 
Cratillon et Commentry and Fourchambault ; steels con- 
taining chromium and tungsten from the foundry of 
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Assailly ; and tungsten steel from the Allevard foundry, and 
from that of Boehler in Styria. Complete analyses of all 
the steels studied are given in a table. 

Temperatures of Transformation.—The method of follow- 
ing the magnetisation of a bar by the apes. current, by 
observing its action on a magnetometer needle, has been 
already described. When the bar is being gradually heated 
the magnetisation at a certain temperature falls rapidly to a 
very low value. This is called the temperature of magnetic 
transformation. Now on slowly cooling the bar, at a certain 
temperature, an inverse change takes place, and this temp^ra- 
ture is generally lower than that of the former change. Two 
temperatures have then to be considered, those of magnetic 
transformation on cooling and on heating. The change 
from a high to a low permeability is not absolutely sudden, 
but is spread over several degrees, and on arresting the 
change of temperature at any stage the maenetigation remains 
steady at the value it has then reached. Mme. Curie, for the 
purpose of stating her results, takes the temperature of 
transformation to be that at which the iron has a certain 
permeability intermediate between its high and low value, 
determined, of course, by the magnetometer. The experi- 
ments were not precise enough to give any very exact 
information on the variation of these temperatures with the 
composit on of the steel, but general conclusions are drawn: 
1. That the temperature of transformation by heating falls 
with the percentage of carbon; 2. That the difference 
between the transformation temperatures is very small for 
low carbon steels, increases up to a maximum of 40° to 50? 
for a proportion of about `8 per cent. carbon, and then 
diminishes.“ 

The temperatures at which steel can be hardened by 
eudden cooling are those of magnetic transformation, and 
there is the same difference between the hardening tempera- 
tures on an ascending and descending grade. When the 
steel is heated up to or above a temperature at which it 
becomes non-magnetic, it can b» hardened by plunging into 
water, and on cooling it remains capable of being hardened 
as long as it remains ron-magnetio, that is, to the lower 
temperature of transformation. An interesting example is 


given of the magnetic properties of a steel bar heated and . 


magnetised at different temperatures near the transformation 
points. The bar was 20 cm. long by 1 cm. square, and 
contained 8 1 per cent. carbon. H is the coercive force, and 
I the intensity of the residual magnetisation. 


Temperature of magnetic transformation on heating, T, . 730° 
n IT, » cooling, T: . 680° 


H. I. 

Steel annealed ON wie Р "T 85 
„ quenched at 705°, 1.¢., above Ts, but 

below T, i 4. 14 130 


„ quenched at 770°, i e., above Т, *. 52 410 
» quenched at 69›° during slow cooling 
after previously being heatedt2800° 50 380 


Effect of Cutting Screw Threads.—The effect on their 
magnetic properties of hardening steel wires by cutting 
threads on them in a screw plate was found to be insignificant, 
though the tensional strength was greatly increased thereby. 


(To be continued.) 


THE ELECTRO-CHEMICAL AND ELECTRO- 
METALLURGICAL INDUSTRIES IN 1898. 


By JOHN B. 0. KERSHAW, F.I.C. 


THE year which has just closed has not brought forth any 
strikingly new process in the domain of industrial electro- 
chemistry or electro-metallurgy. 

One important process has been virtually abandoned—the 
Ashcroft zinc recovery process; one important patent case 
has been decided—the Castner-Kellner Rhodin litigation ; 
and a process which із not yet, but which may become im- 
portant—the Swinburne sulphide ore process, has been 
brought before the investing public. 


* It will be remembered that Hopkinson found this difference to 
be many hundreds of degrees for certain nickel steels. 


Bat if there has been a decided lull as regards the experi- 
mental or industrial development of new processes, there has 
been steady advance all along the line in 1898 in connection 
with those already operating upon a commercial scale ; and 
the progress made by these during the past year has been 
satisfactory, and in some cases phenomenal. In order to 
obtain a general idea of this advance, the more important 
manufactures or industries will be dealt with seriatim in 
alphabetical order. | 


I.——ALKALIES AND BLEACH. 


One new electrolytic alkali process has been brought to 
the writer's notice in the 1898. The Salt Union are 
experimenting at Winsford with this new proc se, the in- 
vention of Mr. James Gre:nwood, but no det ils are yet 
available for publication. The Rhodin cell, the début of 
which was celebrated with во much сс 17 at the Hotel Cecil, 
in October, 1897, has been declared an infringement of 
the Kellner patents, and has retired again into private life. 
With regard to the three English processes, the Castner- 
Kellner is developing most rapidly, and the works as origin- 
ally designed for 4,000 Н.Р. is now nearly comp'eted. The 
Richardson and Holland process at St. Helens is not such a 
success ав the promoters hoped, and it is rumoured that the 
fresh capital now being raised is to be expended upoa 
Le Blanc plant. The Hargreaves-Bird proc ss is still work- 
ing satisfactorily upon a small scale at Farnworth. The 


company which is being promoted to work this process upon 


a large scale in Cheshire has not yet been floated. Judging 
from the advance prospectus, of which the writer has seen а 
copy, and from knowledge of the experimental trials at 
Farnworth, the Hargreaves-Bird Electrolytic Alkali Com- 
pany shonld prove a financial success. Tne Halin process, 
of which а full description will be found in the artic'e 
named below,“ is now in operation at Clavaux, Savoy. At 
St. Gobain, near Paris, the Hargreaves-Bird process is in 
operation. Most of the remaining works abroad use either 
the process of the Elektron Company, first operated at 
Greisheim, near Frankfort, or that of the Bitterfeld Elektro- 
chemische Werke ; but neither of these companies are willing 
to give any details of their methods. A large number of 
subsidiary companies are being promoted by these two firme, 
between wham..some form of amalgamation has been 
arranged; and during the year 1898, the writer bas taken 
note of siz new electrolytic alkali companies, and twelve new 
electrolytic alkali works, chiefly developments of the opsra- 
tions of the Greisheim and Bitterfeld companies. Certain 
of these new works are already working; the remainder will 
probably be completed during the present year. 

No correct estimate of the total output of the Electrolytic 
Alkali Works is yet possible. The Castner-Kellner Works at 
Weston Point are now producing abont 2,500 tons caustic 
alkali, and 5,500 tons bleach per year, and will double this 
outpnt when the works is completed. The Elektrochemische 
Werke of Bitterfeld, inform the writer that at their two 
works they now produce 14,000 tons bleach per annum. 
Borchera in 1897, estimated that the German Elrctrolytic 
Alkali Works were decomposing between 15,000 and 20,000 
tons potussium chloride per annum; and this total will 
probably ba exceeded during the present year. It is very 
significant of the progress that has been made in electrolytic 
bleach manufacture in Germany, that whereas that country 
formerly imported practically the whole of her require- 
ments, she now covers these by her home production, and in 
1897 exported over 13, 000 tons. | 

The following list of places where electrolytic alkali works 
are in operation is b:lieved to be correct :— 

Runcorn, St. Helens, Farnworth, Greisheim, Bitterfeld (2), 
Rheinfelden, Westeregeln, Ludwigshafen, St. Gobain, 
Hallein, Saltville, Niagara, and Rumford Falls; total, 14. 

Works are being constructed and will be in operation in 
1899 at the following localities :— 

Osternienberg, Geneva, Zombkowie, Clavaux, Montiers, 
Giffre, Livet, also one each at unnamed places on the Ebo 
in Spain, in Poland, in France, and in America ; total, 11. 


II.—ALUXINIUXM. 


The manufacture and utilisation of this metalis slowly 
but steadily growing. The total output of all the manufac- 


* The Electrician, March 4th, 1898. 
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tories in 1897 was estimated to be 8,400 tons; while the 
1898 output will probably exceed that of 1897 by a few 
hundred tons. The only works in this country, that at 
5 300 tons in 1897, as against 1,814 tons 
produeed by the Pittsburg Company at the two Niagara 
works. A new process, the Péniakoff process, has reached 
the industrial stage of its development during the past year, 
and is now being operated at Selzaete in Belgium. The 
difference b:tween this process and the Hall and Herault 
processes consists in the substitution of aluminium sulphide 
for the oxide in the electrolytic baths; the sulphide being 
obtained by redaction of aluminium sulphate. The writer 
does not consider the process a very promising one; but 
until figures of the cost ard efficiency have been published, 
no accurate judgment upon it is possible. The Brussels 
Company who own the patents are about to exploit the process 
at Givors in France. 

As regards utilisation, the only new outlet for aluminium 
opened during the past year, has been as a reducing agent 
in the production of ferro-chrominm alloys at Essen and 
elsewhere, For this purpose the aluminium is used in the 
form of powder, and owing to its great affinity for oxygen, 
refractory oxides of chromium and the rarer metals can, by 
its aid, be easily reduced. The metal is also of service for 


producing high temperatures. A brief notice of this use: 


of aluminium has already appeared in our columns (see 
ELECTRICAL REVIEW, August 19th, 1898). 

The rise in the price of copper is increasing the attention 
which is being given to aluminium as an electrical conductor ; 
and in America two power transmission schemes at Niagara 
and one in Washington county have been equipped with 
aluminium transmission lines. Articles and letters bearing 
upon the relative costs of copper and aluminium when used 
for conducting purposes, will be found in the issues of the 
ELECTRICAL Review for S:ptember 2nd, 9th, 16th, and 
December 16th, 1898 

The following are the places where the manufacture of 
aluminium is at present carried on :—New Kensington, 
Niagara (2), Foyers, La Praz, S.lzaete, Neuhausen, and 
Rheinfelden, These eight works have power equal in the 
aggregate to 20,000 H.P., available for the manufacture, 
and can together produce about 25,000 lbe. aluminium per 
day of 24 hours. 

During 1898, one aluminium works, that at St. Michel, 
has ceased to produce. The works at La Praz are being 
extended, and the erection of new aluminium works is being 
planned at Givors, iu France, and at Sarpsborg, in Norway. 


IHI.—CaArLciUM CARBIDE AND ACETYLENE. 


If activity on the part of inventors and company pro- 
moters be any criterion of success, the manufacture of 
calcium carbide is at present the most successful of the 
electro-metallurgical industries. 

The writer considers, however, that tbis activity is not 
justified, either by the present or the prospective demand for 
carbide ; and unless it is moderated, there will be a similar 
collapse to that which was witnessed in the period 1882—84, 
during. the early years of the electric lighting industry. 
That acetylene gas will prove under certain conditions, and 
in certain situations, a useful lighting agent, he does not 
doubt. It haa, however, to meet as rivals, coal gas, oil, and 
electricity ; and since the two first of these are, when burnt 
under the beat conditions, cheaper illuminants, and the latter 
is much more convenient, acetylene gas can have but a 
limited field of usefulness. At present its adoption even in 
this limited field is hindered by the tendency of acetylene 
burners to smoke, ard by the frequency with which fatal 
explosions are produced on the part of ignorant users of the 
gas. These hindrances are doubtless only temporary in 
character ; but at present they exist and cannot be left out 
of acoouns. The aggregate output of calciam carbide by 
all the works engaged in its production is not easily ascer- 
tained. According to the Mineral Industry return for 1897 
the production in thet year in America amounted to 2,287 
tons, and at Foyers, Scotland, to 360 tons. The number of 
works producing carbide has been greatly augmented during 
1898, and the writer believes that the following lists of works 
in operation sni works in course of erection in December, 
1898, are essentially correct. 

Carbide works in operation: Niagara (2), Sault Sainte 
Marie, Appleton, St. Catherines, Foyers, Birmingham, 


Ingleton, La Bathie, Bellegarde, St. Béron, N.D. de Briancon, 
Froges, Szchilienne, Chapereillon, Lancy, Crampagna, Frank- 
fort, Bitterfeld, Rheinfelden, Augsburg, Nenhausen, Valorbes, 
Vernier, Vernayaz, Lauterbach, San Martino, Papigno, 
Ivrea, Ebro, Trolhatten, Brussels; total, $2. 

Carbide works in course of erection: St. Marcel, Brega, 
Serres, Gampel, Birmingham, Meran, Sarpsborg, Quebec, 
Hinton, Ijace, Holoombe Ro k, Thusie, Klosters, St. Etienne, 
Epierre, Giffre, and three others in Austria; total, 19. 

Where the market is to be found for the carbide produoed 
in 1899 by these 51 works, is a question which some of their 
promoters, we fear, do not stop to ask; bat it will become a 
very pressing consideration if dividends are to be paid on all 
the capital invested in this industry. 

During the year 1898, the Bullier patents have been 
declared void in Germany, and litigation over the Wilson 
patents has entered upon ita preliminary stage in tbis country. 
The decision will probably be given during the present year, 
and the caibide industry in the United Kingdom will chen 
be on firmer groc nd than that occupied at the present time. 


(To be continued.) 


THE CONDUCTIVITY OF ALUMINIUM.* 


Br BDWIN F. NORTHRUP. 


THE following tests of the conductivity of some aluminium 
rods manufactured by the Pitteburg Reduction Company 
were recently made with considerable care. Some of 
the specimens tested were marked by the manufactarers as 


pure aluminium and others as alloyed with certain percentages 


of copper. 
A potentiometer method slightly different from that usually 


employed was adopted, partly on scoount of its accuracy and 
partly because the instruments sapere had been previously 
carefully standardised by the writer. 
Fig. 1 is a diagram of the connections, 
sc 
А 
Shor 
fan 
Мм c AMPERE соле 
(8) 
р P. 
. oe 
sc 
в 11 


8 B, Slide resistance; 8 c, Storage cells; r, Ten 1/10 ohm ooils in parallel 
= 1/100 ohm; л B, Thomson balances. 


CURRENT IN CIRCUIT =a 
2/4 AMPERES 


The method consisted essentially in balancing two equal 
pena against each other. In one circuit was a Thompson 
alance (previously calibrated by a voltmeter test), storage 
cells, a variable slide resistance to adjast the current to 
one-fourth ampere, and 10 one-tenth ohm ooils of a Queen- 
Anthony bridge connected in parallel. This bridge had been 
reviously compared with a Nalder 10-ohm standard. 
nowing the current by the balance to an accuracy of 
one-fifth of 1 per cent., and the resistance r to an accuracy 
of one-tenth of 1 per cent. or less, the potential drop over r 
was known to within an accuracy of certainly one-fifth of 
1 per cent. 


* New York Electrical World, 
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The aluminium rods were connected in series in another 
circuit with another Thompson balance which would read 
24 amperes to within an accuracy of one-fifth of 1 per cent. 

A delicate D'Arsonval galvanometer and a key, K, were 
placed between these circuits as indicat«d, and рр’, the 
contact points, were mounted on u steel rod 8o that the 
distance between them could be varied and accurately 
measured. The distance between these points was then 
changed until on touching them to the aluminium rod 
no deflection was observed on the galvanometer, 6. The 
method was sufficiently sensitive to indicate different re- 
sistances at different portions of the same rod due to the 
varying thickness of the rod itself. The test was made 
in a room of nearly constant temperature. and the current 
through the rods caused a scarcely appreciably rise in their 
temperature. This temperature was 26 9^ C. 

Proper corrections were made for the krown error and 
temperature of the resistances r. The diameters of the rods 
were measured in several places by micrometer calipers. 


The conductivities were all reduced to the conductivity 


between the opposite faces of a centimetre cube and compared 
with the condactivity of a similar cube of pure copper at 
27° О. The value taken for this was one divided by 
0000001767. In actual practice the percentage con- 
ductivities of the different specimens of aluminium were 
calonlated by the formula: 
000001767 Z 

07954 D? R vaste 

K = percentage conductivity of aluminium compared with 
copper at the same temp:rature as that of the aluminium, 
| = distance in centimetres between contact points on 
aluminium rod, D? = square of diameter of aluminium rod, 
and R = resistance of aluminium rod between contact points. 


R, of course, = =, where c is the current (2} amperes) 


measured by one balance, and e is the known drop over the 
resistanoe r. 

The following table exhibits the character of the specimens 
tested and the results obtained : 


eu ee ů — — — —e—e— — үз = ——— ~ — — 


character of Length of rod, I, Cross section in ka bercent 
specimen, | eee о о ышым, | босу 
os, quem — | temi. terum n ee 
Pus. | “det 013184  ! 61:59 
Pare al. 29 00 0 08302 61 50 
075 % copper 67-75 0 1165 56 37 
Pare al. 73°46 02:05 61 45 
* 095 % copper | 7143 0 2704 58 16 
| 


* Two-tenths of an ampere in circuit through known resistance for this 
specimen, 26-100 ampere for the other specimens. 


It is interesting to note that alloying copper, a better 
conductor for an equal cross section than aluminium, reduces 
the conductivity of pure aluminium. 

The writer believes that these results can b:relicd upon by 
users of aluminium to within one-half of 1 per cent., and 
probably a little closer. 


THE ELEOTRICAL ENGINEER. 


COMMENTING on Mr. Preece’s statement that all engineers cf 
the future will be electrical engineers, it is hoped by Engi- 
neering that they will no longer be so called, but that the 
generic term for engineer will cover everyone, whether he be 
the so-called civil, mechanical, or electrical engineer. But we 
cannot altogether agree that the engineer of the future mast 
necessarily be an adept in electrical science. Indeed, we 
think that the engineer of to-day, who is not an electrical 
expert, is apt to be far more inconvenienced by lack of that 
knowledge than will his future brother. The early engineers 
of the Fairbairn or Rennie type were men of all-round 
attainments, and in their days an engineer was expected to be 
capable of anything; but to-day this is not so, and in the 
future it will be less so. True, all engineers in the future 
will be more or less familiar with electrical machinery, just 
as to-day we are all fairly equipped in knowledge of steam 


engines, boilers, shafting and pulleys, or think we are, the 
reagon being that we have been brought up with these things 
in daily view, and if we don't know very much about them, 
we have such knowledge of them, and of their constructors, 
that we know how to set about buying them. It will be the 
same with electrical machinery in a few years, Everyone 
will know where to buy what he requires. We are at one 
with our contemporary in the view that sound mechanical 
knowledge is at the bottom of all successful engineering, be 
this electrical or otherwise. A mere knowlzdge of the laws 
of electricity does not meke a man an educated engineer, 
and electricity alone is comparatively useless. The man 
who would promote and carry out some large scheme of 
power transmission would find himself confronted with 
obstacles other than electrical. | 

If a water-power is to be utilised he must know something 
of the rainfall of the district, of its watershed ares, its 
geology; he must know something of pipes and conduits; 
possibly of tunnels. Turbines must come within his grasp, 
and only after this point does his electrical knowledge come 
into play. Now, few engineers can be experts in everything 
they have to handle, and there is no more necessity for an 
engineer to be an adept electrician than there is for him to 
be an expert hydraulic engineer or tunneller. A world- 
wide knowledge is a fine posession, but life is tco short to 
acquire it. 

As in the past so in the future; the engineera of the 
largest and moet successful undertakings will depend, whether 
they care to do 80 or not, upon the men whom we will call, 
for want of a better term, the chief draughtsmen of the 
manufacturing contractors. We hear much of the position 
of draughtsmen, and of their abilities and want of ability, 
but the manner of man we have before us is the one we all 
know who is the brain of the manufacturing establishment. 
Usually he is an example of the fact that a so-called teck- 
nical education is not an absolute necessity; he is not an 
expert mathematician, but he is gifted with a capacity for 
work and a sound mechanical judgment, and it is to such 
men as he that the credit is largely due for the excellence of 
machinery turned out by contract firms. Few consulting 
engineers could draw a specification for any works in great 
detail in a way to obtain resulta equal to those which can be 
obteined from the standard goods turned out by reputable 
firms. One of the duties of the engineer in his consulting 
capacity is to know who are the capable firms rather than to 
himself design plant. We venture to say that some of the 
most successful engineers of to-day who have carried out 
electrical work are by no means experts in electricity, but 
they are good engineers, and know how to work up general 
plans, and where to stay their hand. Nor are the best engi- 
neers ever afraid of admitting where they are lacking. They 
recognise the infinitely wider experience in separate fields of 
individual contractore, and make it their daty to utilise the 
knowledge and experience of perhaps half a dozen experts to 
produce a good and harmonious result. 

The successful engineer in the future will be very much 
the same man as he is to-day, and engineers as а mass will, 
then as now, tend to those branches in which they are most 
interested, best informed, or, where there is no choice, which 
an apparent chance puts in their way as a means of liveli- 
hood, for in very many instances the employment followed 
by an engineer is that which necessity, rather than choice, 
forces upon him, and if be an engineer, he will rapidly 
become an expert in whatever branch he may find his 
energies directed. 


THE HELLESEN DRY BATTERY. 


THE following tests made at the Reichsanstalt on the 
Hellesen dry cell, as made by Siemens & Halske, will show 
how much these dry cells have been improved in recent 
times. 

The results of the tests are represented graphically in the 
annexed figures. The battery cells are square in form, and 
are made in seven different types, type 1 and type 2 being 
the two largest sizes. The internal resistance of type 1 is 


about 0'08 ohm, and of type 2 about 0°10 ohm, and these 
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resistances increase very slowly with use. The weights of 
the elements 1 and 2 are respectively 2:9 and 1°75 kilo- 


mmes. 
pig. 1 shows the falling off of the E. M. F. of type 1 (two 
tests), when discharged with a constant current of 0'2 


ampere. The initial voltage of 1:58 falls to 0°36 when dis- 


charged under the above conditions for 19 days. 
Fig. 2 shows the drop in the voltage of type 2 (two tests) 
when discharged with a constant current of 0°1 ampere for 


` 
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20 days. The initial voltage, 1°52, falls in 20 days to 0°32. 
Fig. 3 shows the drop in voltage of type 1 when dis- 
charged through constant resistances. Curves I d and I e 
represent the voltage when the discharge takes place through 
an external resistance of 5 ohms, and curves I f and I g 
when discharged through resistances of 10 and 20 ohms 
respectively. : 
Fig. 4 shows the drop in voltage of type 2 when dis- 
charged through constant resistances. Curves rr d and 1 16 
represent the voltage when the discharge takes place through 
an external resistance of 10 ohms, and curves 11 f and 11g 
when discharge takes place through external resistances of 
20 and 50 ohms respectively. 
Type 1, discharged throngh a resistance of 10 ohms, sup- 
ied a total quantity of 145°3 ampere-hours, and when 
i ed throngh 20 ohms, gave 88:4 ampere-hours during 
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the experimenta. The external work done during the 
experiment by the element with an external resistance of 10 
ohms was 129:6 watt-hours. The fact that this amount of 
work, if expended in raising the cell, would raise it to a 
height of 16,394 metres, will give some idea of the large 
amount of energy per pound of the battery. 

In consequence of their large output and other advan- 
tages, these elements are extensively used for tel h and 
telephone work, for electro-medical work, electric bells and 


laboratory work. 


Use ef Single- phase Motors.—The Zlectrical World 


says that in the city of Frankfort-o.-M , in Germany, single- : 


phase motors, with an aggregate capacity of 1,400 horse- 
power, are run from the town lighting mains. 


REVIEWS. 


Michael Faraday: His Life and Work. By SiLvANxUS P. 
Тномрѕох, D.Sc, F.R.S. London: Cassell & Co, 
Limited. 

Biographies of Faraday have more than once appeared, 
and the appreciation in which they have been held is 
evidenced by the fact that they are out of print; hence the 


Volts. 
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production of the present volume, which may help to keep 
the memory of the colossal master-mind green. The 
addition of hitherto unpublished matter on the subject of 
tne book is one justification for its publication. | 
The author has executed his task (if it may be called such) 
in а manner which calls for warm commendation. We 
find not only a general review of Faraday's scientific 
researcher, but also glimpses into his private life, which are 
very interesting. Were it not that the life of а has 
been more than once written, the publication of Prof. 
Thompson’s book would call for more notice than it actually 
requires. It is a work which may be read with interest ard 
profit by a very large number of readers. A very significant 
statement, which deserves to ba borne in mind by those who 
are fond of clothing their discoveries in mathematical - 
formule, which, however comprehensible to the discovererr, 


Ы „ 


Time in days. 


Fia., 4. 


are often wholly incomprehensible to others: —“ Wonld it 
not be a good thing if mathematicians were to give us their 
results in this popular useful working state as well as in that 
which is their own and proper to them ?” 


The Automotor and Horseless Vehuls Pocket-Book, 1899. 
London: F. King & Co., 62, St. Martin’s Lane, W.C. 
, This excellent little pocket-book has been considerably 
improved since its first edition. It appears to embody 
information on roads, tractive power, motors, petroleum pro- 
ducta and fuel generally, tables of gradients, the customary 
tables of properties of materiale, monetary equivalents, and 
everything one can think of as likely to come within the 
range of the automobile engineer, though the electrical 
section is somewhat short, about 10 pages chiefly occupied 
by figures relative to accumalators. E 
E 
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Centrifugal Pumps, Turbines and Water Motors. By 
CHAB. H. Innes, M.A. Mancheeter: The Technical 
Publishing Company. 1898. 3s. 6d. 


Many books have been published on turbines, and as a rule 
turbine makers have free] their methode, but as the 
author of this book remarks, there is а good deal of reticence 
among makers of centrifugal pumpe, and no one seems to 
know very much about these machines, Indeed, we 
believe that centrifugal pumps have been developed by 
a long series of practical tests, and evolved by trial and 
error. Certainly they have become very efficient machines 
on low elevations. The present writer once had a Gwynne 
centrifugal pump of about 15 inches fan diameter, and 
when running it delivered a full stream of water with a 
suction of more than 80 feet, a figure which seemed sgo 
remarkable that it was several times measured for certainty. 
Our author states that the efficiency of centrifugal pumps is 
never guaranteed above 70 per oent., but the section on 
pumps is the least satisfactory part of the book in one 
sense, but the author has got together such infor- 
mation as is available, and endeavoured to present 
it in satisfactory form. In the section on turbines, a chapter 


is given of that latest motor, the Pelton wheel, the theory of 


of which is very simple, and the efficiency is high. There 
is also a chapter on the steam turbine. This is entirely 
deecriptive of construction alone, and the arrangements made 
to secure steam tightness, bat nothing is said as to the 
thermal data, and the reasons for or against the turbine as 
compared with high я engines. Fans, also, are dealt 
with in Chapter ХХХІ, but there is not much said upon 
fan practice generally, nor is there a word on the question of 
the series running of faus which is sometimes called for. A 
short description of the Niagara tarbines and of the hydraulic 
boffer stop close this rather mixed volume. 

The illastrations, though a little rough, are clear and good. 
Some of them ap to be exact reprodactions of illustra- 
tions in other ks on turbines. There is, indeed, a 
remarkable similarity between many works on tarbines which 
seems to show too little original knowledge or experience on 
the part of the authors. | 


CORRESPONDENCE. 


Automatic Boiler Feeding. 


In your issue of December 30th, 1898, you e from a 
letter by Mr. E. G. Watson in the Scientific American on 
the question of “ Automatic Boiler Feeding," in which the 
writer says, “ The Weir feed pump is said to be wasteful in 
steam, but very reliable, and it is used for marine purposes, 
not because it is wasteful, but in spite of that defect.” The 


writer certainly does not categorically assert that our pump 


is wasteful, but the fact that he quotes the hearsay statement 
implies that he endorses it to some extent. It has been said 
that if (to be Parliamentary) an erroneous statement is given 
24 hours’ start it will take a week to catch it, and as it is 
possible that some of your readers, in glancing over the 
article, might accept the second-hand statement as correct, 
we desire to point out that one of the features of the 
Weir pump on which we lay the strongest streas is that 
it is not wastefal in steam. Being a single oylinder 
pump it is mach more economical than any duplex pump, 
on account of having fewer passages and clearance spaces to 
fill per stroke ; and as the stroke is always constant, there is 
no chance of the clearance space being increased, as fre- 
quently happens in чара pumps. 

In comparison with any single-cylinder direct-acting 
pump, daty for duty, we are prepared to claim, as a result 
of our tests, that the Weir pump is not only the most 
economical pump in steam consumption on the market, but 
that the results obtained from this pump, working simple, 
are superior even io the latest published tests of compound 
single-cylinder pumps. In your issue of November 4th, a 
correspondent, in discussing this question of steam consum 
tion, gives a test of one of our pumps which, we thiok, 
wil compare favourably with any published tests we have 
yet seen. The steam valve of a direct-acting pump is 


undoubtedly its most реа. feature, and gives to it not 
only that quality of reliability with which Mr. Watson 
certainly appears to credit our pump, but also determines, 
to a large extent, the steum consumption, aud it is the 
feature of our valve that it cuts off before the end of the 
stroke, and finishes the stroke on expansion—a characteristic 

d by no pump of the same class, and one which 
obviously makes for economy in steam consumption, 
besides favourably affecting the working of the pump 
in other ways. It is obvious, of course, that 
Mr, Watson does not speak from any experience of 
our pumps, and his remark seems to us extremely like an 
echo of a statement made in this country, the author of 
which has already acknowledged to us his mistake. 


G. & J. Weir, Limited. 


Re Shocks. 


Mr. Ritter’s experience, though interesting, cannot be new 
to a namber of your readers, and perhaps ours may interest 
some, 

On the night of November 2nd, 1897, we received a 
message that “the 'lectrio was loose in the road, and all the 
horses were lepping out of their skin." 

The following were the conditions :— 

On the night in question there was no indication from the 
lights that anything was wrong, but a shock could be felt by 
anyone touching post a, or when standing close to it, the 
strength of the shock increasing in proportion to the distance 
the feet were apart. 

The ground directly over the main for some distance was 
charged to a higher potential than that at either side. 

This was tested by walking over the cable holding an iron 
rod, which was brought in contact with the road, at all 
distances from 1 to 6 feet in every direction. In other 
worde, the body was placed in the position a horse’s would 
be when crossing the main. 

No shock was experienced at the post B, or anywhere 
within 14 to 20 feet of it, but very perceptible 
shocks were felt within 8 to 10 feet from 4, the maximum 
(quite as much as was pleasant) being reached when standing 


ы `~ 


Water main. 


A, B, Wrought-iron posts; x, Lead covered concentric cable direct in 
ground 20 inches deep. 


at A, with the rod thrust into the road, at a distance of from 
4 to 5 feet towards B. I estimated the difference of potential 
to ba from 50 to 70 volts over about 3 feet of ground. 

Examination disclosed the fact that a bad joint existed at 
the top of post B, the insulation being quite wet and soft. 
I may mention that the overhead wires are at a pressure of 
100 volta alternating. 

The explanstion which I made at the time, and which I 
believe to be fairly correct, was as follows :— 

The fact that a fault was discovered on the top of post B, 
while the indication of it was only noticeable on the A side, I 
attribute to the two posts being in metallic contact by the 
lead covering of the underground cable, and the earth sur- 
rounding the в post was almost dey, while the earth sur- 
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rounding the A post was quite wet and its base was in close 
proximity to a large water main, forming, no doubt, a good 
condactor to some other part of the system.” 

Nine days later we had a somewhat similar experience, 
though occurring in а much more important district, and 
where there was no overhead at all. 

I would be glad to give detailed description, but fear T 
have already trespassed too far. 

No doubt Mr. Ritter will, before he reads this, have found 
that he is quite correct in his surmise, that there is a fault 
on the opposite main, and it must be a pretty healthy one, 
having passed 20 amperes for any length of time. 

As regards the birds, if Mr. Ritter considers the high 
conductivity which his overhead main has, or the small dif- 
ference of potential which there will be in, say, a mile 
length, he will easily realise how very small the difference 
must be in, say, а 1-inch length, which is perhaps about as 
much as a bird would bridge when perched on the wire. 


Geo. Marshall Harriss, 
Bray Township Electrical Engineer. 


The Deposition of Copper. 


Your correspondent, Mr. W. Gibbings, writing in your 
last issue on the above subject, is, I believe, correct in saying 
that the Anaconda Company has given up the process of 
squirting a series of jets on to a rotating cathode. But I 
think it is necessary to point ont that this does not imply 
that the process isa failure by any means. The experiment 
referred to was made under a patent taken out in America 
by one Thofehrn, which is almost a word for word copy of 
Elmore’s earlier patent for the same purpose. 

I recently saw some tubes ard sheets which have been pro- 
duced under the more recent Elmore rapid depositing patents, 
which were most perfect in every respect. Sheets 26 W. G. 
deposited in 24 hours, and copper tubes }-inch thick 
deposited in 18 hours, at a voltage of less thau 1 volt, are, I 

leve, the reoord for the modified Elmore process, which I 
understand was most favourably commented upon by Dr. J. 
Hopkinson just before he left for thé holiday which unfortu- 
nately ended in his death. Ad 

I understand that in the new Elmore’s process the bar- 
nishing device ming agate or sapphire burnishers is still 
retained, as by its means, and in conjanction with tlie liquor 
impact, a tensile strength as high аз 35 to 88 tons per square 
inch is obtained in the deposited metal. 

James Stevens. 


The Lancashire Electric Power Association. 


Respecting the conference held to-day at the. Manchester 


Town Hall for the purpose of organising opposition to the 
Bill of the above Association intended to be introduced to 
Parliament next Session. This Bill is to be opposed because 
it means a serious matter, and i3 causing much uneasiness and 
fear among thoe municipal authorities now supplying 
electric ipie Why should a scheme that is to be a pub'ic 
benefit be met with such wholesale opposition from the 
various towns in Lancashire and Cheshire? Why not let 
the public benefit by the cheap production of electricity which 
this scheme will afford them ? 

If the municipal authorities now supplying electricity 
cannot produce it as cheaply as it will be supplied under 
this scheme, then let them stand on one side and allow their 
citizens to have the banefita of this scheme, and not oppose 
the Bill. It is an admitted fact that the cost of an article is 
less when made in large than when made in small 
quantities; so it is the case with electricity, as produced 
wholesale and cheaply under this scheme, from which the 
public are to benefit by such production; bat the muni- 
cipal authorities say, “ What are we to do with the plant 
that has cost thousands of pounds?” Well, surely they 
do not expect the public and ratepayers to keep on paying 
more for electricity in order to keep municipal plant ази ге 
when еу can get it cheaper from someone else. Take the 
question on the fair business lines we meet in these days of 
keen competition. Say I sell an articl» for во much money, 
and a competitor sells a similar article for much lese, the con- 
clusion drawn is, that I must either be slow and behind the 
times or else making a big profit, and would the public take 


any notice of me if I asked them not to buy from my com- 
petitor. They would please themselves and naturally buy 
from the cheaper maker. | 

Tuke the case of a small district council whose rateable 
value is so small that they cou'd not afford to spend the 
necessary money for electric plant, but who would like to 
have electricity in their midst, then such a scheme as pro- 
posed is the very thing for them, so why should the 
public, through their representatives, oppose this Bill that is 
to be of such benefit to them ? They are only standing in 
their own light. | 

I notice this Association do not ask for any monopoly, so 
anyone aud any municipal body may please themselves. I 
would ask the very persons who will go to Westminster to 
speak against this scheme one simple question, viz., If they 
had two mains side by side, one of them municipal electricity 
at, say, 7d. per unit, and the other Power Association elec- 
tricity at, say, 5d. per unit, which of the two mains would 
they use if they had to pay for it out of their own 
pockets? Why not the municipal bodies stand by 
their merits? If they cannot compete, then let 
them retire and make way for public benefit and 
progress. They may well say this Bill must be watched, as 
it will mean serious conscquences if passed. 


T. Winstanley. 
January 10th, 1899. 


Elevator Accidents. 


Your * Notes” of December 80th and January 6th on this 
Subject are opportune, for they serve to draw attention to 
the fact that some inferior and untrustworthy lifts are on 
the market. A few weeks ago I witnessed the result of a 
lift smash at a large London printing works. The drum 
shaft had broken between the drum and the worm wheel, 
thus dropping the cage from the top of the building and 
wrecking the whole affair. Proper safety grips on the cage 
would have minimised the damage ; still, much of the gear 
was faulty, and a faulty lift should be shunned. Fortu- 
nately no one was in the cage at the time of this accident. · 

Experienced makers like Messra, Waygood and the 
* O:ig" Company have fitted their electric lifts, from the 
earliest days, with every possible provision to ensure safety, 
and an accident of the nature described in your “Note” would 
be impossible with either of these makes. 

The rope tappits, as you say, are not to be wholly relied 
upon. Messrs. Waygood provide a safety switch in the well 
at both ends of the travel, and this switch is knocked open 
by a projection on the cage should it over-ran the floor by a 
few inches. The “Otis” Company effect the same result by 
& travelling nut on the drum shaft, which engages the 
* ghipper-bar " wheel at the top and bottom of the travel 
and thus switches off. This method is better than the 
former, for it possesses the advantage of simultaneously 
applying the brake, and with it, too, there are no safety 
switches to close before the lift. can re-start. Possibly 
Messrs. Waygood have brought this detail up to the 
standard of the “Otis” Company, for I believe there is 
little to choose now between the two, both are excellent. 

Engineers shonid see that any other lift which they may 
be tempted to adopt on account of price, provides every 
safety detail which is to be found in the makes referred to, 
otherwise we shall hear of further trouble. 


David Stevenson. 


Cowper-Coles Cyelic Process and the Electric Refinement 
of Nickel. 


I am eure those of your readers who take auy interest in 
electro-metallurgy will agree with “ Pertinax's" honesty even 
in small things is essential. This, however, does not seem 
to Ъз the opinion of most of the present day inventions, 

госеввев, systems, &c., in connection with electro-metallurgy. 

he recent exposure of the Dumoulin patents by your cor- 
respondents one would have thought sufficient fo act as a 
warning to people of this class from rushing into print with 
claims as to the advantages of their so-called inventions. In 
the case of Mr. Cowper-Coles's system, I am at a loss to know 
what novelty or utility he claims for it, As to the priority 
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for the invention of a disc cathode, neither Mr. Cowper- 
Coles, Dr. Tommasi, or Mr. Gibbings’s “South Wales Smeltin 
Works” have invented it; the earliest reference I can fin 
to this form of cathode is in Elmore's patent 15,831, of 
1886, but he does not claim the use of a disc per se, but ita 
combination with other apparatus, I believe its use was 
claimed in connection with scrapers for depositing sulphur 
from alkali liquors by Elmore and Dr. Hurter (chief tech- 
nical adviser to the United Alkali Company) jointly early in 
the eightiee, and it was in use at the works of Messrs, Gaskill, 
Deacon & Co., at Widnes, for some time in a large experi- 
mental plant which was being o under the direction 
of the E'mores at about the date above given. 

F. 


Notes on the Recovery and Refining of Nickel. 


I notice in your issue of January 6th a letter signed 
* Pertinax," in which exception is taken to my Notes on 
the Recovery and Refining of Nickel,” which appeared in a 
recent number of the ELECTRICAL Review. As I always 
welcome criticism and am anxious to profit by it, I have 
studied **Pertinax's" letter in the endeavour to discover 
wherein I have offended, and I find that his indictment 
against me resolves iteelf into two counts :— 

1. That my article did not add anything to his knowledge. 

2. That I have quoted facts without saying whence I 
derived my information. 

In reply to Count 1, I would point ont that my short 
bore the title of “Some Notes on the Recovery and Refining 
of Nickel,” and purported to be merely a collection of some 
interesting facts connected with the subject; the result of 
the experiments of others, The article did not profess to 
disclose any new and startling discoveries. 

The second count appears to me somewhat ludicrous, for 
in it“ Pertinax," with great solemnity and at considerable 
length, accuses me of nothing more serious than that I have 
spoken of some fairly well-known matters of fact regarding 
the methods followed by Hoepfner, Askerman, and others, 
without saying from what rp books and journals I 
have gleaned these facts. If in this I bave erred, surely 
“ Pertinax " is equally deserving of blame, for in his letter 
—the very letter in which he finds such grave fault with me 
—he refers to the death of Queen Anne, and culpably omits 


to add a footnote to inform us that his knowledge of this 


fact is derived from * S»-and-so's " History of England." 
Sherard Cowper-Coles. 


Imperial Cable Scheme. 


With reference to Sir Sandford Fleming’s all-British cable 
echeme which you commented upon in your two last issues, 
it may interest yon and your readers to know that in the 
spring or summer of next year (1900) I propose to connect 
up Great Britain with her colonies, and all extra-European 
foreign countries, by a new wireless telegraph system of m 
own invention, and succeed in reducing the word rate toa 
distant parts of the world to 2d. to 5d. per word only. Mr. 
Joseph Chamberlain, Secretary of State for the Colonies, was 
informed of my plans and routes several weeks ago. I 
anticipate it will take me at least five or six years’ work to 
complete the above difficult task. It would be essentially 
an all-British telegraph system. 

Thanking you for the insertion of the above. 


Geo. H. Smith. 

87, Daniel Street, Cardiff. 

I may say I am open to supply you with particulars 
as regards the route, &c, and working arrangements orent 
ing the invention iteelf) of the proposed wireless system for 
£2 2a., if desired, and which could be rewritten up by you 
to form a special article.—G. H .S. 


[We commend our correspondent to the “wild cat” 
genus.— Ев, ELEC. REv.] 


Electric Light at the Vatican.—The Daily Chronicle 
Rome correspondent. says that trials of electric lighting have 
been made at the Vatican, notably in the Raphael galleries. 
The whole of the Vatican will be lighted by electricity in a 
fortnight’s time. This is being done by special desire of the 


Pope. 


FLY-WHEEL STRESSES. 


Bomm tests on small model 15 and 24-inch fiy-wheels have been made 
by Mr. Benjamin, M. Am. Soc. M. E., with a view to show at what 
velocity a cast-iron wheel may be considered safe. Mr. Benjamin 
гап a number of wheels until they burst, and the result showed tbat 
а solid cast wheel, t. e., with no rim joints aud with six arms would 
run up to 430 feet per second, and develop a stress nearly equal to 
that of the test pieces from the same ladle, though some wheels 
showed results as low as 361 feet per second. Nominally, therefore, 
& wheel at the standard velocity of 100 feet per second may be 
counted as having a safety limit in respect of rotation speed of 34 to 
4. Asregards its actual margin of tensional stress the factor of 
safety is, of course, equal to the square cf the rotational factor, though 
this should be kept out of sight, seeing that the rotational speed if 
doubled will quadruple the tension. The lesson taaght by the experi- 
ments is tbat joints ina fly-wheel rim must be avoided. A jointed 
wheel failed at only 192 feet velocity, and & joint midway between 
the arms may be compared to a joint at the middle of a girder. 
There is very little known of fly-wheels. Large wheels do occasion- 
ally burst, but there is probably no evidenoe to show their velocity 
at the time. Bat of late years bursts have become rather too com- 
mon in America. Hence the present tests, which point clearly the 
importance of sound casting and continuous rims. In a built up 
wheel it is difficult to arrange the b.lted joints in а satisfactory 
manner. 

The common method in the days when large mill engines were 
geared and fly-wheels only ran at about 50 feet per second was to 
hold the rim segments to the arm ends by a large headed dowel bolt 
secured to the arm, which was hollow to receive the bolt, by & 
through cotter. The toothed rim outside this was held by dovetail 
head bolts, slipped laterally into lugs cast on the toothed rim, the 
bolts paming through the rim and through the arm head also, the 
arms being cast with a T head, to allow of this double security. 
The maiu dowel bolt gave no centrifugal strength. The wheel did 
not burst, because the rim segments acted as girders for their own 
bending strese, and the arms withstood the tendency of the rim to 
fly off. К 

With the more modern rope rim and speeds for 80 to 90 feet рег 
second, the rim segments are usually bolted together midway of the 
arms by internal flanges. This is the only possible way of effecting 
the bolt joint, but the system is faulty; the bolted joint should be 
placed as near as possible to an arm, so as to remove it from the place 
of most severe bending stress. Attention should also be given to the 
bolts. These must not be proportioned to equal strength with the 
cast-iron rim, but they should be of such a cross sectional area that 
their extension under stress shall be the same as that of the cast-iron 
they connect. 

The margin of strength possessed by many large rope rims is, we 
fear, most undesirably narrow, because there is a large area of cross 
section adding to the centrifugal tension, and of no account in resist- 
ing this, while the bolting flange, placed midway between arms, is 
badly placed. Placed near an arm the bolts would be in tension 
as they should, and if well fitted, the cast-iron rim itself would be 
in compression a£ the joint. 

F'or mere fiy-wheels without toothed rims, the arm ends were made 
slightly fan-shaped, and the rim segments were bolted sideways upon 
them, and half sunk to receive the fan piece, so that when complete 
the whole rim was dovetailed together, and no rim piece could fly 
out. Any tendency to fly outwards simply tightened the whole rim, 
and the wheel could only fail if a segment broke across. Oentrifagal 


. strength was only obtained, though the security of the bolts, which 
did not usually fit a turned fit in the holes. Sometimes the rims of 


fly-wheels were given a circumferential continuity by meansof dowel 
bolts of wrought-iron secured to the rim segments by cotters in the 
game manner as the segments were held down to the arms, and the 
arms again to the boss. By securing the ends of the segments to each 
other the breaking stress of the segment as a beam is incressed, for, 
in a sense, the segments are thus made into continuous ers. This, 
of courte, strengthens them against breaking in the middle, and in- 
creases the possibility of the arm end being first to give way. Con- 
sidering the difficulties in the way of an absolute reliable continuity 
of the rim, it is open to question whether after all it would not be 
better to increase the number of arms so as to support the rim at a 
larger number of points, and to make the arms of wrought-iron, and 
place these tangential to the boss on the bicycle wheel prin- 
ciple. There are three principal stresses to be provided for in 
a fiy-wheel, namely, that tending to break the rim between 


‘the arms, that tending to pull off the arm ends, and that 


which tends to break the arms across, this last being only 
brought into action to a serious extent by sudden changes of load. 
In a continuous rim there is the force tending to pull the rim apart 
by rim tension; bat when this force can act by reason of continuity, 
the arm end tension will be eased off, for there can be no arm tension 
until the rim begins to stretch. 

. Beeing that cast-iron is more extensible under load than is wrought- 
iron, even a continuous rim with wrought-iron arms would receive 
support from the arms sooner and to a larger extent than it would if 
the arms also were cast. Hence, with wrought-iron arms the actual 
atresses could be better provided for, and the rim could be sub- 
divided to any necessary extent until the wheel, as regards stress, 
could be treated simply as so many lumps of metal swung round at 
the end of so many tension rods, which could be closely calculated 
for the maximum strees likely to come upon them. We have seen a 
good number of large fly-rims and been impressed with the idea that 
what has been sought has been merely a huge cast-iron circle, all idea 
of stresses being evidently abeent from the mind of the designer. 
Good enough in the past, such designs are unfitted for the practice 
of to-day. 
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In some of the wheels tested the rims were jointed by means of 
links shrunk over lugs cast on the sides of the rim, and also in cases 
on the underside of the rim. These linked joints were by far the 
best and far surpassed the bolted flanged joint. Indeed, though 
nominally weaker than the solid rim, the wheels thus jointed brake 
in the solid rather than in the joint. By means of similar links and 
an internal cottered dowel bolt, it appears probable that a very 
fairly satisfactory joint could be obtained. For really serious high- 
speed work, in which abnormal stresses are to be provided against, 
the wire-wound wheel, with little useless metal to add to stress, 
presents an ideal system even though at a great cost. 


SMOKE PREVENTING DEVICE. 


Industries and Iron devotes no fewer than 15 columns in а recent issue 
to smoke prevanting, the object apparently being to lead up to a 
description of a device which is professed to have been casually 
discovered when looking through some patent specifications. From 
the n and illustrations the device is nothing else but а 
means of admitting air above the fire, as first devised by Wye 
Willisms, whose little book—one of the old Weale's series—might 
read to-day with advantage by many steam users. The new device 
which our contemporary is booming so strongly has very little about 
itthat is novel. The principle is old enough and correct enough, 
but its carrying out is no better than that of many other similar 
devices, and lacks the important feature of automatic action. We 
have very з faith in any eip ee а one which is к auto- 
matic ia its opening an e act of opening osing 
the fire door for charging. Experience has taught us that stokers 
cannot be trusted to attend to the air slides. They will do so while 
the apparatus is new and fresh and under regular inspection from 
the office, but as soon as it ceases to specially interest the 
а guvnor," so soon does the stoker cease to use it regularly. More- 
over, when he does use it regularly, he will frequently delay the 
opening of the grid for several seconds after closiog the fire door, and 
this is just the time it should be opened. Correctly speaking, the 
air admission should start fairly wide open as the door is closed. It 
should then open a little wider, and gradually close from that point. 
With a regulator of the Louvre or Venetian blind type, this effect is 
obtained by first opening the slots past the horizontal so that they 
partially close the airway. Then, as they move to the closing position, 
they become horisontal, giving maximum inlet area, and from 
that point they close gradually, the speed and duration of closing 
being regulated by some form of cataract, clockwork, or slow moving 
haft actuated by the main engine and adjustable to suit the weight 
of fuel fired at each charge. The mistake with many schemes of air 
i is that too much is admitted and in an ill-directed manner. 
Too often air is admitted in a bulky stream—we saw one example 
recently where an air inlet of 18 inches х 6 inches was given. The 
proper system, as pointed out by Wye Williams, is to admit air in 
fine streams, so that it may be well intermingled with the gases. If 
in excess it only uselessly cools down the furnace. Properly 
arranged, it is possible to effect an economy of fuel by burning 
bituminous fuel with air admitted above the fire. There is not a 
very large loss due to smoke, and there cannot be a huge economy 


in preventing it, but there can be a huge economy between burning 
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BUSINESS NOTICES, &o. 


Amnouncements.— Mr. F. H. Lindsay, the present 
manager and electrician of the National Telephone Company, 
Lámited, for N.W. Wales, has entered into partnership with Mr. E. 
Browning, mechanical engineer, for the purpose of carrying on the 
business of electrical, mechanical, and consulting engineers, at 
Bangor. The firm has already secured an р contract for the 
electric light installation at Messrs. Dixon & Co.’s new slate works, 
at Port Penrhyn. 

Mr. C. С. Wardrop informs us that he and Mr. Whitaker have 
dissolved 1 Mr. C. O. F. Monckton, late engineer and 
manager of Messrs. Boustead Bros., electrical department in Ceylon, 
has joined Mr. Wardrop. We understand that grcat progress in 
electrical work was ein Ceylon under Mr. Monckton’s manage- 
ment, and all the principal Government buildings, hotels, and 
merchant's offices in Colombo have electric light and power from 
Messrs. Boustead’s central station. Messrs. Monckton and Wardrop 
will henceforth practise as civil and electrical consulting engineers, 
under the title of hier & Monckton, at 1, Army and Navy 
Mansions, Victoria Street, Westminster. 

Mr. William Scholes aunounces that he is now carrying on business 
as before at 85, Corporation Street, Manchester, under the name of 
Scholes & Son, engineers and contractors. | 


Annual Dinner.—The employés of the Winchester 


Electric Light and Power Oom ; Limited, held their ual 
dinner on 3lst ult. nid ' m 


Electrical Wares Exported. 
Warr Бирма Jan. 3RD, 1808. | Waer ExpmG Jan. 3:D, 1899. 


& в. & в 
Alexandria. Teleph. mat. 109 0 | Adelaide sy .. 1,593 0 
5 Teleg. mat. 34 0 Barcelona es *. 10 0 
Albany ... саз .. 398 0 | Bombay... = . 24 0 
Amsterdam . 85 0 Bordeaux "T .. 17 0 
Antwerp vss 65 0 | Calcutta € .. 108 0 
„  )$Ekc. fuse 410 0 CapeTown >... * 68 0 
Ап 4 eas . 20 0 | Christiania. Tekg. wire 387 0 
Bangkok iss . 35 0 » „ cable 7 0 
Barcelona 50 .. 25 0 Colombo “nis .. 89 0 
Bermuda. Teleg. cable 95,000 0 | Durban d . 164 0 
ombay... я .. 40 0 „  Teleg. mat. ...2,405 0 
Bordeaux s .. 20 0 | Hambu ax : 0 
Borneo ... ..1,206 0 " Teleg. mat 119 0 
Brussels... .. 996 0 | Melbourne M .. 105 0 
Oalcutta .. 313 0 | Monte Video .. 536 0 
Oape Town ..1,095 0 | Otago. Cable wire. 250 0 
Colombo .. 86 0 | Port Elisabeth .. 135 0 
4. 96 0 » Pirie du .. 50 0 
ü Teleg. mat. 54 О | Rosario ... e .. 261 0 
Delagoa Bay ... jus О | Santos ... " *. 12 0 
Demerara € 135 0 | Sp:zsia ... we o. 548 0 
Durban ee 506 0 | Sydney ... ixi .. 170 0 
East London ... 822 0 | Trinidad 5; .. 70 0 
Gibraltar 595 24 0 Yokohama. Elec. cable 320 0 
Gothen i5 24 0 
Halifax. leg. mat. 158 0 
Ham 580 39 2 
Jamaica. Teleg. mat. 174 0 
ees 159 O0 
Lyttleton 408 0 
elbourne 52 0 
Montreal 30 0 
New York 10 0 


North Atlantic. 8,000 Ibs. 
Teleg. cable ... 205 — 


Ostend 988 .,9 85 0 
Port Baid гая 101 0 
Rio de Janeiro ... 10 0 
аз 33 0 | 

Stockholm. Teleg.mat. 24 0 
Sydney e. 1,186 0 
„ Teleg. mat. 133 0 
Turk's Island. Teleg. mat. 15 0 
Vera Cruz 885 .. 69 0 
Wellington .. 83 0 
Yokohama e 5 576 0 


Total £103,956 0 £7,787 0 


Electrical Wares Exported. 
Wim Eupme Jan. 10тн, 1898. | WI Бирма Jan. 107, 1859. 


& 6. £ в. 
Amsterdam . 125 0 | Adelaide $i .. 500 0 
Barcelona eoe i 25 0 i Teleg. mat.. 907 0 
Beira... . 50 0 | Buenos Ayres. Teleg. 
Bomba: 422 0 mat. ... ee, ws 750 0 
Cape Town - 166 0 | Cape Town  .. .. 680 0 
Durban ... Я 112 0 | Ohinde ... Р . 75 0 
Fremantle . 1,640 0 ee РР °з js п 
Hamburg - . О | Copenhagen ... eee 
Lisbon ... ees «. 390 0 Darben s iei .. 20 0 
990 . 50 0 ка Teleg. mat. ... 2,814 0 
Malta ... 68 0 | Fremantle P (is 0 
Marseilles ae . 85 0 | Gibraltar na .. 780 0 
Melbourne 323 0 | Hamburg ose .. 65 0 
Monte Video ... .. 86 O0 | Lyttelton сав * 24 0 
New York 25 0 Madras TP TRU 300 0 
Ostend ... ; .. 35 0 | Melbourne. Teleg. mat. 270 0 
Paris... ea .. 162 0 New York lies see 8 0 
Perth ... was .. 49 0 | Ostend. Electrie light 
Port Elisabeth... .. 450 0 wires ... - .. 51 0 
Rangoon ias . 650 0 Perth .. 26 0 
Rouen wa .. 82 0 | Stockholm .. 30 0 
Santander sis .. 29 0 - T: leg. mat. 885 0 
Shanghai sii .. 13 0| Sydney „ 304 0 
Stockholm abs .. 470 0 | Yokohama , „ 173 0 
Bydney ... a .. 336 0 
Teneriffe. Teleg. cable 3,625 0 
Trinidad vis .. 22 0 
Yokohama 220 .. 797 0 
Total £9,867 0 Total £8,397 0 


Foreign Goods Transhipped. 
Bombay ee . £40 0| 


Annual Soirée.—The annual вої: бг of the employés of 
the Sunbeam Lamp Company, Limited, was held on Friday evening, 
at Gateshead, when about 200 were preceat. In the unavoidable 
absence of the managing director, Mr. Edmundson, tha gathering 
was presided over by Mr. T. J. Grainger, secretary. 
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“Applications ef Electric Power."—The British 
Thomson-Houston Company make a very strong feature of the pre- 
paration of collections of illustrations of the many works carried out 
by them. Some time ago we noticed an excellent bock of views of 
electric tramways which had been equipped cn their system, and we 
are now called upon to review an «qually well illustrated album cor- 
taining a collection of illustrations of clectrical apparatus of their 
system ia use for the operation of pumpe, hoists, cranes, and various 
other machirery. We have no doubt that this album will be prized 
by many an electrical engineer as giving excellent pictures to illus- 
trate some of the more important ures to which electricity is put in 
its Sppe on to heavy engineering work. The bzok dces credit to 
all who have had any part in its prcduction. ie 


Auction Sale.— Messrs. Percy Huddleston & Co. will 
‘sell by auction (in re City of Bath Electric Lighting and Engineering 
Company, Limited, in voluntary liquidation) on January 19th, ceitain 
electrical plant, comprising & number of dynamos, arc and incan- 
descent lamps, switches, and other electrical accessories, measuring 
instruments, cables and wires, gas engines, &c., &c. 


Bankruptcy Proceedings.—The Official Receiver for 
the Rochester and Maidstone District (Mr. R. T. Tatham) on the 
4th inst. opened the public examination of Thomas King, who bas 
traded as an electrical engineer at St. Peter Street, Maidstone, and 
prior to that at 29, Western Road, Brighton, and after a lengthy 
examination the 3 were adjourned for a month 
(February 1st) His total liabilities now scheduled amount to 
£2,497 192. 6d., of which £2,108 133. 5d. is expected to rank for 
dividend. The astets are stated to produce £1,109 11s. 11d., and the 
deficiency is given at £994 1s.6d. The examination was conducted 
before Mr. Registrar Warner. Mr. Frederick William Davie, 
chartered accountant, Finsbury Pavement, bas been appointed 
trustee of the debtor’s estate. The first meeting was held at Bank- 
ruptcy Buildings, Carey Street, on December 220d last, when the 
trustee and a ccmmittee of inspection were appointed. There are 
134 creditors, including several London electrical firms. Upon the 
adjournment asked for by the trustee being granted, tho Registrar 
ordered debtor to file an amended deficiency account covering the 
ино of two years prior to the receiving order, to be filed within 14 

ys. 


Dissolutions of Partnership.—Messrs. E. J. Mather 


and A. A. Mather (Mather Bros., plumbers, gas and electrical engineers, 
Caledonian Road, N.) have dissolved partnership. Mr. A. A. Mather 


will attend to debts. 

Mesers. C. O. Wardrop and O. A. V. Whitaker (Wardrop and 
Whitaker, electrical and civil engineers, Army and Navy Mansions, 
Victoria Street, 8.W.) have dissolved partnership. Mr. Wardrop 


will attend to debts. 


Liquidation Notices.—The Northern Counties Electric 
and Motor Company, Limited, of Halifax, decided on 23rd ult. to 


wind up voluntarily, as by reason of liabilities they cannot continue - 


business. Mr. J. Robinson, Lightchffe, York, was appointed 
liquidator. 

The Improved Incandescent Electric Lamp (Foreign Patente) 
Syndicate is to be wound up voluntarily. Mr. R. Ballard, cf 20, 
Jewry Street, E.O., has been appointed liquidator. 

At meetings held on December 20th and January 4th, the Sheffield 
Electric Light and Power Company decided to wind up voluntarily. 
Mesers. G. Frarklin and J. Gamble being appointed liquidators. 

The London and Hampstead Battery Company, on December 29th 
and January 5'h, passed resolutions winding up voluntarily, and ap- 
pointing Messrs. R. J. S. Beetcn and S. T. Turtle, liquidators. 


Books Received.—'* The Automotor and Horseless 
Vehicle Pocket-book.” 1899. 1s. Published by the Automotor and 
Horseless Vehicle Journal, 62, St. Martin's Lane, W.C. 

"Lockwood's Builders’ and Contractors’ Price Book." 1899. 
London: Orosby Lockwood & Son. 4s. 


Branch Office.—The British Thomson-Houston Com- 
pany, Limited, have opened branch cfiices at 21, Lincoln Place, 
Dablin, in connection with their contract works in Doblin, and for 
various electrical business. Mr. Arthur Jacob is resident engineer. 


“The Builder."—The New Year issue of this journal 
favours its readers with a large number of supplements, which are 
far more bulky than the paper itself. There is a large useful map of 
the County of London, with a note of the names of all district 
surveyors within the area, and the numerous plates consist of very 
excellent pictures of buildings and structures of architectural interest 
in various centres. 


Changes of Address, —On account of increased business 
in the Midlands the Edison & Swan Company have rc moved their 
Birmi^zhsm offices to larger and more convenient premises, at the 
Tuternational Exchange Buildings, Edmund Street, Birmingham. 
They are there fitting up а spacious showroom for the display of 
electroliers and brass fittings generally. 

The Prism Globe Syndicate, Limited, Lave removed from Dash- 
wood House, E O, to 57 and 58, Chancery Lane, Е.С. 


The C. T. C. and Manufacturing Company, Limited.— 
We are ver; glad to hear that since Mr. Menzies, the general 
manager, has taken the active management of the works of the above 
company, and been ia Coventry on all but board meeting days, 
matters generally have considerably improved. We understand that 
many changes have ben, and are being made, both in the personnel 
and in the methods of producing the many paris, with advantage; 
orders are in hand to such an extent that working 60 hours & week is 
insufficient to satisfactorily cope with them. The new year has 


brought new promises, which it is to be hoped may be fulfilled; but the 
" white elephant” of over-capitalisation bas unfortunately at present 
to be reckoned with, and is & serious handicap to dividend earning. 
The ccmpany rends us an apper dix to its 1897 catalogue describing 
some new transmitters, and other telephone accessories. 


Dividend. — The London Gazette contains notice of an 
intended dividend in the case of Jobn Dewhurst, electrician, &o., of 
North End R ad, West Kensington. The last day for receiving 
proofs is January 21et. Trustee, Mr. E. Leadam Hovgh, official 
receiver, Bankruptcy Buildings, W.C. 


Electrical Accessories.—Méersrs. Hale Bros., of Upper 
Thames Street, E.C., bave sent us epecimens of each of the fcllowing, 
which are placed on the market by them. The “Hale” dry cell has, we 
are informed, an E. M. F. of 1:55 volts and a very large output. It is 
claimed to be uns ffected by temperature ard may be kept any length 
of time without diminution of str. ngth. Theterminals enable an easy 
conncction to be made, and as the whole is ccntained in an earther - 
ware jar there is no fear of corrosion or of the salts eating their way 
through. Inthe "W. D. H." lampholder the principal feature is an 
arrangement by which the wiring can ba effected without unscrewing 
the case—20 of them can bs fixed in the same time as one of the 
ordinmy type. All that is necesssry to be done is to loosen the 
terminal screws, which can be easily done with a small screw-driver 
or knife, and tbe wire is then passed through the holes in the 
porcelain and the screws tightened down again. The whole of the 
Porcelein is in one piece to there is no possibility of breakage in 
fitting, and the design is claimed to render short circuits or contact 
between loose wires and the brass case impossible. This lampbolder, 
as well as the cell mentioned ab:ve, is made in England. Messrs. 
Hale's “ Crown ” steel conduit system is one in which enamelled steel 
tube is used to replace wood casing. The tubing can be installed by 
inexperienced labour tince all mitreing and screwing on cf covers is 
avoided. All necetsary joints, bends, &c., are provided ready-made. 
It is claimed that the “Crown” conduit affords complete mechanical 
and electrical protection. The Patent Joint” forms a conrection for 
junction boxes, tees, and tubing which is damp and wat. rproof, and 
the tubes can be imbedded in plaster the same as speaking tubes and 

as tubes. The tubes being made of steel they can be made cf а 

ight gauge so that the outside diameter requires to be but a little 
larger than the wire used, which for surface work is a great 
consideration. They can be fixed with ordinary crampet hcoks or 
saddle straps. The tube and connections being enamelled require no 
further painting. 


Electrical Engineering in Italy.—We learn, says 
Sell's Commercial Intelligence, that a company has been formed in 
Milan, with a capital of $80,000, to be known as La Societa Italiana 
di Applicazioni Electriche. This company is to acquire and carry 
on central electric lighting stations at Aguila, Pontedera, and 
Chioggia, and also the projects for ssveral electric tramways. 
Another company has just been formed at Vicenza to establish a 
central station for the electric lighting of the towns of Breganze and 
Sandrigo. The Helios Company, of Ehrenfeld, Cologne, Germany, 
is negotiating with the provincial authorities of Breecia for the con- 
struction of several lines of electric tramways in that province. 
Siemens & Halske, of Berliv, have recently secured a contract to 
establish a central electric lighting and power station in the town of 
Perugia. O.her contracts of less importance, but involving expendi- 
ture of some consideration in the engineering line, have of late been 
made in Rome. German merchants, it is said, are deriving a great 
deal of benefit from the industrial progress of Italy. 


Electrical Trade with Egypt.—The Consular Journal 
says that there is an increasing demand for electric light fittings of 
all kinds. The electric light is now being employed largely in private 
houses and public establishments, and its use is likely to be con- 
siderably extended. 


Electricity in Brussels.—It appears from a recent 
report by Consul Roosevelt, who represents the United States in 
Brussels, that the employment of electricity for illuminating pur- 
poses is rapidly extending in that city. The lamps, as well as 
nearly all other electrical supplies, are of German origin. Holland 
supplies a few, and England a fair percentage of the electrical wires 
employed. American lamps, and other electrical goods, are exposed 
for sale here, and are conceded to be superior to those imported from 
Germany, France, and England, and with a proper effort, the trade 
in these goods could be greatly increased. There is an excellent 
opening in copper wire, insulated wire, large cables, and aro lamps. 
An interesting installation of electric transmission by water-power 
has recently been completed by the utilisation of the River Etech for 
the benefit of the towns of Bozen and Meran. The sources of the 
Etech are at a great height, the Reschen Lake, which is situated some 
5,200 feet above the level of the sea. At the p'ace where the 
installation has been erected the fall of the river is 630 feet, over a 
distance cf about 14 miles. So far, 6,000 horsa-power have been 
utilised, and a similar quantity can be made available at the second 
fall. The power will be used for electric light at an extremely cheap 
rate, for industrial purposes, probable electric railways, &c. The 
course into which the water is conveyed has a length of about 6,000 
feet, a tunnel has been made through the rocks of 1,730 feet in 
length, and at the end of this is a reservoir, with & capacity of 1,335 
cubic metres. From here the power conduit, 12 feet in diameter, has 
been blasted almost vertically in the rock. Itends in the chamber 
from which two steel tubes, about 5 feet in diameter, lead to the 
turbines. The tubes are, for tha length cf 110 feet, inserted in the 
rock, and laid in concrete. From these tubes there are three outlets 
from each tube, which lead the water to the turbines, which are after 
the Portial Gerard system, and of 1,000 horse-power each at 320 
revolutions, the consumption of water being 1'4 cubic metre per 
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second, with a utilised fall of about 230 feet. The dynamos are 
direct coupled with the turbines and generate currents of 10,000 and 
3,600 volts. The connection with Bos n has a length of 22 miles, 
and the one to Meran of three miles. They are overhead, supported 
by 33 feet high poles, and with a tension of 100,000 and 3,600 volts 
respectively. On entering Meran, the current is conveyed through 
two cables to the distributing station, from which, by means of under- 
ground high tension network, it is conveyed to the transformers and 
reduced to 115 volts. The same is the case at Bozen, where the cur- 
rent, however, first is reduced from 10, Oc O to 3,600 volts. The cost 
of the whole instsllation amounts to about 1,500,000 florins, and it is 
likely to prove & very remunerative investment." 


English Electrical Plant fer Russis.— The Rugby 
Advertiser says that Messrs. Willans & Robinson bave just completed 
an important contract in Russis, and at middsy on Tuesday last week 
a whole train of upwards of 30 trucks, containing coneiderably over 
100 tons of engines and dynamos, forming the whole of the contract, 
was drawn cut from the Victoria Engineering Works, to be taken 
across to Hull for shipment. 


Extension of Premises.— Mr. G. Braulik, of Upper 
Thames S:reet, E.C., is compelled by increased trade to enlarge his 
premises. Extensive showrooms are being fitted up, and a largely 
incre«sed stock will be kept. 


The Far East.—A financial daily quotes from the Last 
Asiatic Lloyd that the agents of Messrs. Sitmens & Haleke bave 
secured a contract for the construction of an electric line between 
Matschiapu and Peking, which is already to be in work in March next. 
The same firm is said to have been entrusted with providing the elec- 
tric light for Peking. 


Fist Meeting of Creditors,—A first meeting of credi- 
tors was beid under the failure of J. E Liardet, inventor and patentee, 
16, Hyde Park Gate, on Thursday last week at the London Bank- 
ruptcy Court before Mr. H. Brougham, Official Receiver. It appeared 
that the debtor bad been engaged in experimental work in connection 
with inventions and patents, and had derived an income of about 
£500 a year iu respect of the sale thereof. He had failed on a 
previous occasion about 10 years ago, from which proceedings he 
obtained his diecharge. No statement of affairs was filed, but proofs 
amounting to £8,458 were tendered. The assets comprised the debtor's 
interest in electrical accumulators, water motors, and electric motor 
cars, in respect of which various patents had been taken out. He 
asserted that if properly worked and ected, the whole of those 
patents should prove to be worth considerably more than 20s. in the 
£. The failure was ascribed to expenditure in va? pera work in 
connection with the patents. It transpired that the debtor had only 
recently returned from Cairo, where he had been engaged on behalf 
of a syndicate, with a view to securing certain valuable concessions 
on the Nile. Mr. O. E. Soames, who attended on behalf of the 
debtor, said that the receiving order was tsken by accident, and an 
application to set it aside was pending. The debtor was desirous of 
submitting a proposal to his creditors, and he asked for an adjourn- 
ment to enable him to do so. The creditors agreed to this, and the 
meeting was adjourned till February 3rd next. 

An adjourned first meeting of creditors was held on Friday last 
under a receiving order made in the case of Edward Baldwin Pym, 
electrical engineer, Bramham Gardens, South Kensington, and late 
of Scarborough, at the London Bankruptcy Court, before Mr. A. Н. 
Wildy, Official Receiver. No accounts were filed, and the amount of 
the debts and assets did not transpire. The chairman stated that 
gince the last occasion he had heard of the debtor, who was at Burn- 
ham, Somersetshire, and stated that he was without the means to 
attend in London. He (the chairman) had communicated with the 
Official Receiver of tbe Taunton district, who had for the 
debtor to attend upon him for preliminary examination. On the last 
occasion it was stated that the debtor was abroad. Mr. Somerville, 
who attended for the debtor, said that at the last meeting it was 
stated that the debtor was at Monte Carlo. That was incorrect, as 
the debtor had never been there. The chairman said it appeared that 
the debtor was entitled to a certain income which was alienable upon 
bankruptcy, and in the interests of the creditors, he thought it would 
be best to further adjourn the meeting in order that full information 
s laid before them. The meeting was adjourned until the 
30 t. 


High Voltage Fittings.—Mr. A. P. Lundberg, of Kings- 
land, sends us а sample of his now Universal" high voltage wall 
connection without fuse terminals, fitted with “Ridge” type of 
cover, as per illustration. The principle of construction is claimed 
to be quite novel. All the metal parts are thoroughly protected 
against possible leakage of current, being well embedded in the poroe- 


lain in such a way as to render the insulation as perfcct as possible. 
To provide а proper insulating bridge between the ends of the con- 
tact tubes w circuit is broken by withdrawal of plug, Mr. 
Lundberg still retains the method he has adopted for several yéars, 
viz., to countersink holes in the roof of cover to admit the ends ot 
contact tubes, which he considers the simplest, neatest, and most 


satisfactory method, and the length of contact pios is kept down to 
reasonable limits. Ав usual, the plugs land sockets are of similar 
gauge, aud consequently interchangeable with those supplied since 
1884 and with each other. The construction is held to be simplicity 


itself. The contact tubes are of extra stout metal, and are pierced at 
their base by horizontal holes; through these pass studs screwing 
into the pillar terminals and clamping them solidly into contact with 
the contact tubes. We also illustrate a eample of. the “ Dot” wall 
connection similarly arranged for high iusolation. The diameter has 
been reduced a trifla owing to the improved construction and absence 
of fuse terminals. Mr. Lundberg aleo sends a sample of the Dot 
twin wall connection. As the original introducer оѓ жіп ‘socket 


plugs several years ago, the use cf which enabled the user to take 


two branches from one wall connection, either for temporary or per- 


manent purposes; he has noticed how the demand has increased, and 
felt justified in ‘designing a special pattern to falfil these require- 
mente, which would be neater in appearance, and have less of a make- 


shift look than the presant method. Side entering plugafhave been 


adopted so that the article atands but a minimum distance from the 
wall when fixed. It is stated that considerable economy will be 
found in their adoption. The plugs are interchangeable throughont, 
but at present the article is only made to suit the “ Dot” gauge. 
Mr. Lundberg reports 1898 as an extremely satisfactory year, and 
1899 has already produced some good stock orders. 


Indastrial Exhibition.—The members of the Article 


Olub are shortly to organise an industrial exhibition of the processes 


and methods and appliances employed in the various branches of 
industry with which their establishments are connected. The pro- 
posal is explained in this week's Commerce in an interview with Lord 
Saffield, the president of the club. : 


Langdon-Davies Motors.—The proprietors of the New 
castle Daily Journal have just introduced a number of Linotype 
composing machines. Oa the suggestion of Messrs. Ernest Scott and 
Mountain, Limited, who carried out the work, Langdon-Davies alter- 
nating current motors were installed for driving the machines. 


The Large Power Schemes.—Oar financial contem- 
poraries have given some details of the powers sought under the Bills 
now being promoted by the large electric power companies, brief 
mention of which has been already made in these columns. Under 
the style of the Lancashire Ellectrio Power Company, power is sought 
to incorporate an undertaking for the purpose of providing electrical 

ting stations for the pouces storage and distribution of 
electricity within the area of the company's supply. The works to 
be constructed under these powera comprise four central or principal 
stations on certain lands set out in a schedule to the Bill in the 
parishes of Aspull, Parr, Little Lever, and at the western corner of 
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the Trafford Park estate, Barton-on-Irwell. At these central stations 
the company proposes to manufacture and sell everything necessary 
for distributing energy for lighting and other public and private 
purposes, and for converting the same into motive power, heat or 
otherwise. The capital of the company is to be £3,000,000 in £10 
thares, but with power to divide these shares into preferred half 
shares and deferred Falf shares. Upon this capital it is proposed to 
raise & furtber £1,000,000 by the creation of debenture stock, but it 
is provided that the compulsory powers of the company shall not be 
exercised until not less than £100,000 of the capital shall have been 
subscribed under contract. The first directors are to be Mr. W. P.J. 
Fawcus, Mr. F. E. Gripper, Mr. W. B. Hopkins, Mr. N. Scott Russell, 
Mr. G. B. Samuelson, Mr. R. P. Sallon and four other persons to be 
nominsted by them. "The area of supply is fully detailed in the Bill, 
but, speaking generally, it includes Lancashire and the northern parts 
of Cheshire. By Clause 34 it is provided that nothing in this Act 
shall confer on the company the exclusive right to supply energy 
witbin the arca of supply, or to hinder or restrict any other body or 
person from supplying or increasing their present supply of energy 
witbin the same area, nor shall the company at any time kereafter, 
by reason of any competitive supply, be entitled toany compensation 
for alleged vested interest. The profits of the company are to be 
limited to 10 per cent. subject to a sliding acale similarto many other 
companies. 

A Bill to provide for acentral electrical generating station for the 
supply of electricity within certain portions of Leicestershire, 
Warwickshire, and D:rbyshire has also been deposited. The Bill 
proposes to incorporate and confer powers upon the Leicestershire 
and Warwickshire Electric Supply Company to acquire about 353 
acres cf land at Hinckley, in Leicestershire, on which to erec:a huge 
generating station for the distributing of electricity direct from the 
company, or in bulk to any corporation within its area of supply, 
„provided that, notwithstanding anything shown upon the deposited 
map, the company shall not supply any part of the County of 
Nottingham.” The share and loan capital of the company is to be 
£1,000,000, of which £250,000 may be raised on mortgage. The profits 
of the compavy are to be fixed at 10 per cent., but subject to an increase 
of 5s. per cent. for every one-tenth of 1d. per unit at which the 
“energy” may be supplied below the standard price of 24d. per unit, 
The Bill further provides that nothing in this Act shall be construed 
to confer upon the company the exclusive right to supply energy 
within the area of ворріу, or las eris or н апу other body, 
company, or person rom supplying or increasing their present supply 
of energy within the said area, nor shall the dene at any Erne 
hereafter, by reason of any competitive supply, be entitled to any 
compensation for alleged vested interest in respect of any of the 
powers conferred upon it by this Act.” 


Lists, &c,—The Electrical Power Storage Company are 
circulating sheets for substitution in their catalogue, giving particulars 
of their K. W.B. cells, showing an advance in prices. 

_Mesars. John Gibbs & Bən, of Liverpool, have issued a list of a 
direct-driven electrical dust-proof air-propelling and ventilating fan, 
with enclosed motor. | 

The Prism Glcbe Syndicate send us a list of their globes for electric 
light fittings. 

The Cape Asbestos Company, Limited, of Minories, E C., bas 
issued a useful desk blotting pad, with calendar for 1899 printed in 
the left hand corner. 


Lockwood's Builders’ and Contractors’ Price Book. 
—In the 1899 edition of this annual, jast published, the editor 
remarks upon the unpreoedented high prices for material and labour 
which have prevailed for more than a year in the building trade. 
The cost of labour has risen very greatly, owing to the policy of the trade 
unions in rettricting the amount of labour given in return for wages, 
with the result that master builders, in the consequent uncertainty 
as to what particular jobs of work will really cost. them, bave been 
led to raise their prices higher than they otherwise would have done. 
The book contains an «xtensive section dealing with electric lighting 
as it affects the builder. This has been specially revised and added 
to віссе the last issue. 


New Books.—We are asked to state that Mesers. 
Whittaker & Co., of White Hart Street, Paternoster Square, E.C., are 
the recognised agents in England for the two booke,“ Wiener’s 


Dynamo Electric Machinery and “ Dictionario Technico,” reviewed 
in our last week's issue. 


New Premises.—Messrs. W. H. Banghan & Co, of 


Charibury, are about to open premises at 8 and 10, London Btreet, 
Reading, as manufacturing electricians. . 


A New Copper Company.—The prospectus of the Mount 
Lyell Comstock Oopper Company has been issued. This company 
has been formed in order to purchase and work copper mines situated 
near tothe North Mount Lyell Company's mine in Tasmania. The 
property covers 80 acres, and is directly on the line of the lode 
worked by the latter company. Prospecting tunnels have been 
driven in several directions through the property, and the position of 
the chief body of ore located. Assays of this ore have shown it to 
contain 6 to 7 per cent. of copper, and 1$ os. precious metals per ton. 
The sverage metal value of the ore at present prices is therefore 
£4 16s. per ton. Mining, smelting, and freight charges are estimated 
to amount to £2 per ton, so that a profit of £2 16s. per ton of ore 
mined may be looked for—as long as present prices last. The new 
company bas four directors of the Nortn Mount Lyell Company upon 
its Londcn board, and the ore raised will be smelted by the latter 
company in their recently erected plant. The capital of the Mount 
Гус Comstcck Copper Company is fixed at £500,000 in EI shares. 
Th vend rs of the property take 400,C00 shares as payment for the 


* 


same ; 50,000 shares are to be reserved for future issue; 30,000 shares 
have been applied for by the directors and their friends; and the 
gereral public is now invited to apply for the small balance of 
20,000. The vendors are evidently confident that copper has not 
yet reached its highest point in value, and they will no dcubt unload 
some of their 400,0CO shares at a future date. We commend tbe 
remarks contained in our Note of December 23rd to the attention 
of «ny intending applicants for, or purchasers of, these shares. 


Pocket - Book.—The Blackman Ventilating Company, 
Limited, sends us a very neat and convenient little memoranda book. 
Аз an additional inducement to continually carry the book in one's 
pocket, there is a railway accident insurance coupon presented with 
it for £500, available until December 31st, 1899. 


Power-Saving Appliances.—We have received from 
Messrs. Graham, Morton & Co, Ltd, of Leeds, a catalogue of various 
classes of machinery for handling coal, grain, &c, of liok belting, 
elevator backets, coke ovens, millwright work, screens, aerial rope- 
ways, crusbere, and other machinery. We think engioeers will find 
it a handy book to have by them. Many of the appliances contained 
are of a clas: that are not much known, and we have mat those who 
have frequently needed to make iaquiries as to makers of some of the 
articles we here find. 


Rail Bonds.—M-sers. W. F. Dennis & Co. (agents for 
Felten & Guilleaume) have issued a new illustrated list of the 
Neptune copper rail bonds, and Sellon's patent screw bonds. 
The same list also describes the Neptune” flat copper rail bonds, 
which were supplied for the Glatgow (Springburn) electric trolley 
trams to the Corporation engineers’ own design. The illustration of 
this method shows triple bonds fixed on the bottom of the rail. 
The Bellon bond screws in the web of the rail, and we understand 
is new to the public, 


Russell v. Torromé.—We are indebted for the following 
brief report of the abore action to Messrs. Swann & Oo., solicitors 
for the plaintiffa: —This action was brought by Mr. J. A. Russell 
(trading as Russell & Rassell), of 49, Victoria Street, S. W., electrical 
engineers, against Franco Torsomé, of 4, Jeffreys Square, Bt. Mary 
Axe, E. O., to recover £113 43. 2d, the balance of his accounts amount- 
ing to £294 6s, 2d. for electric light installation and fittings at 
defendant’s new residence, Hillwood, Lower Sydenham. The de- 
fendant, by his defenca, alleged that plaintiff had not carried out the 
work according to his agreement, and part thereof was useless and 
dangerous, that fittings were charged at excessive prices and not of 
the agreed description, and in the alternative, while denying all 
liability, the defendant paid into Court £75. The defendant, by his 
counterclaim, repeated certain paragraphs of his defence, and alleged 
that he had by reason thereof suffered damage and claimed £45. 
The action was tried before Mr. Justice Hawkins and a special jary 
of the County of Middlesex, on May 10th, 1898, and by consent the 
Jury were discharged, and the action was, on May 11th, 1898, by 
consent, referred to Lord Robert Cecil, Barrister-at-Law (the 
arbitrator nominated by the Jadge, the parties being unable to agree 
on an arbitrator) to report. The reference was proceeded with 
before Lord Robert Cecil on November 10th, llth, and 17th, 
1898, and on December 28rd the arbitrator made his report, 
which found that the work was done in a first-class manner, and that 
the goods supplied were in accordance with the estimate and speci- 
fication, except that some of the switches were slow-break switcher, 
that the wo:k (except as to the said switches) was done according 
to the rules of the local supply company; that the insulation 
resistance of the wiring and switches measured four megohms, which 
he considered was a highly sati: factory result; that (except as to the 
said switches) the charges for fittings were not excessive; and that 
the fittings were of the agreed description. The arbitrator reported 
that plaintiff was entitled to £132 9:. 2d. in respect of the balance of 
his accounts, and that the sum cf £75 paid into Court by defendant 
was not sufficient to satisfy the plaintiff's claim ; also that defendant 
was ertitled to £5 on his counterclaim in respect of tbe expense 
occasioned by the slow-break switches supplied. On December 19:Ь, 
1898, plaintiff moved before Mr. Justice Hawkins for jadgment, and 
cn December 29th, 1898, the judge gave his reserved judgment, and 
directed judgment to be entered for the plaintiff for £127 93. 2d. 
(being the balance of £132 9з. 2d., after deducting the £5 to which 
the defendant was entitled on his counterclaim) and ordered that the 
£75 paid into Court by defendant should be paid out to plaintiff in 

art satisfaction. 'The Judge gave the plaintiff all the costs of the 
itigation except costs of counterclaim necessary for recovery of the 
£5 which were allowed to defendant. 


The St. James's and Pall Mall Electric Light 
Company, Limited,.—This company have lodged a Bill for next 
session for power to acquire additional lands fur the erection of 
further generating and transforming stations. The preamble states 
that thess powers are required to enable the company to meet the 
increasing demand for electricity within their area of supply, which 
has largely increased and is increasing. 


The Smoke Nuisance.— Oa Thursday last week, at the 
Southwark Police Court, the City of London Electric Lighting Com- 
pauy, Limited, of Great Winchester Street, were summoned by the 
Bt. Saviour's District Board of Wo: ke for allowing black smoké to 
issue from chimneys at their premises, Meredith's Wharf, Bankside. 
There were, says the City Press, eight summonses in respect to offences 
on eight days in December, Mr. Pasmore, who defended, applied for 
an adjournment for two months. On D.cember 8th, he said, the 
defendants were fined for the same offence, and they were now doing 
their utmost to abate the nuisance. Their work had increased to a 
tremendous extent, and as early as last March they entered into a 
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contract for five new boilers, in order to meet the demand for electric 
light. Those had been supplied, but some steam pipes were still 
lacking. When they were fixed there would be an end to all nuisance, 
Mr. Topham, who appeared for the District Board, objected to an 
adjournment, and said the defendants had been before the Oourt 

donn times in the last six or seven years. Defendants were 
not using smokeless coal. Sanitary Inspector Grist, Inspector Cook, 
and other witnesses gave evidence of the existence of b smoke, 
Mr. Pasmore said the defendants were in a difficult position. They 
had 33 boilers of 600 horse-power each, and two shafts, and altera- 
tions could only be made slowly, because they could not stop the 
supply of electric light. They had spent £8,250 in fitting up auto- 
matic stokers,and were doi af оташа possible to avoid a repe- 
tition of the nuisance. Mr. Slade imposed a fine of £5, and 28. costs, 
on each summons. 


1898.—Messra. E. P. Allam & Co., who report a busy year, 
have carried out during that period 147 installations, including 
ec veral west-end and suburban private houses, and a large number of 
offices, shops and public houses Among the contracts in hand at 
present is the lighting of Messrs. Lion & Son's boot factory with 
nearly 400 lamps. 

Messrs. W. О. Rooper & Robins, of Stafford, also report a 
very busy year, and send a list of a number of installations 
erected and now ereotiog, which include arc and incandescent 
lighting and power distribution for the Scottish Cyanide Company's 
Works at Loven, N.B. (Prof. Kennedy, consulting engineer). The 
ighting of the Shire Hall, Stafford, for the Oounty Council; also 

the Town Hall, Chester. The lighting of the Hall Dock offices for 
the North-Eastern Railway; also of the Hull Dock engine room; of 
Downswood Honse, and the ur at Chester, the Chester Rows, 
the temporary lighting of Chester Cathedral, and accumulators and 
electric motors at Stockton Oement Works for Ohas. Nelson & Oo., 
Limited; the re-wiring of the State apartments, Eaton Hall, and 
the provision of a 2,200 ampere-hour battery for the Duke of 
Westminster, and the lighting of the Palace, Ohester. The overhauling 
the plant at Peckforton Oastle for the Lord Tollemache is in the list, 
and there are various plants, &c , for country mansion lighting. 
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ELECTRIC LIGHTING NOTES. 


Airdrie.—The Lighting Committee visited the Scottish 
House-to-House Electricity Company's works at Coatbridge some 
days ago, and inspected three specimen electric light lamps which 
that company suggests as suitable for the electric lighting of Airdrie. 
Tne town clerk was instructed to ask the electricity company to 
submitin complete form the scroll of an agreement showing the 
terms on which they will light the principal streets of the burgh in 
tre event cf the Council resolving not to do it themselves. 


Aldershot.—The Council last week discussed the Electric 
Lighting Committee’s recommendation to undertake an £11,000 
electric lighting scheme, and adjourned further consideration until 
next mon 


Barmouth.—A deputation from the Barmouth Urban 
District Council has just waited, with the surveyor, upon the 
Aberystwyth Town Council Lighting Committee for the purposes of 
acquiring information on the question of electric lighting, which it 
is proposed to instal at Barmouth. 


Barnet.—The District Council last week adopted a draft 


agreement with the Electrical Power Distribution Com for the 
lighting of the town. did 


Bath.—Among the various electrical matters which came 
before the Electric Lighting Committee last week was a suggestion 
that all the streets should be lighted by electricity. In the course of 
the discussion on the point it was stated that whereas to light 600 

lamps cost about £2,000 a year, 80 arc lamps involved an outlay 
se 5 The matter was ultimately referred to the Works Com- 
mittee. 


Belfast.— The electrical engineer a few weeks ago reported 
to the Electric Cummittee that he had made tests on 420-kilowatt 
steam dynamos at Runcorn, erected by Messrs. Mather & Platt, also 
on some traction steam dynamos of a smaller capacity at Blackpool 
and Fleetwcod electric traction station erected by the same firm ; 
the results were satisfactory, and he recommended that the tender, 
being the lowest, be accepted. The Committee recommended the 
Council "That the tender «f Messrs. Mather & Platt for four 
400-kilowatt steam dynamcs, at £14,500, be accepted.” It also 
recommended that the salary of Mr. V. A. H. M Cowen, engineer, be 
increased by £100 a year, making £400, and that of Mr. M. C. Olssen, 
assistant engineer, by £50 a year, making £200. 


Birmingham.—4An electric light installation has just 
been inaugurated at the Queen's Hospital. The installation, consist- 
ing of 350 16-candle incandescent lights, has been provided by Veritys, 
Limited, to the specification of Messrs. Henry Lea & Son. For the 
service of the hospital the Electric Supply Company have carried a 
main from the Five Ways to the bottom of Easy Row. The detached 


ward and the Nurses’ Home are included in the lighting scheme, 
being connected with the service of the main building by under- 
ground Callender cables, similar to those used in the streets. All the 
medical and surgical officers’ rooms, the theatre, the chapel, and the 
administrative departments are fitted with the electric light. For 
the 113 table a special reflector lamp is provided. In the 
oculista’ room a small search light, an illuminated laryngoscope, and 
other testing appliances, snggested by Mr. Priestley Smith, have been 
supplied. For the electric cautery, surgical search light laryngoscope, 
and other portable appliances now used in hospital practice of elec- 
tricity, switchboards, with transformers, have been placed in con- 
venient positions in each ward, so that the apparatus can be 
be ire to any bed without the use of accumulator or other 
tteries. 


Brighton.—At the last meeting of the Town Council 
the Lighting Committee submitted a report from Mr. Arthur Wright, 
electrical engineer, stating that in order to improve the distribution 
of electrical pressure, and render the light more steady in the dis- 
tricts shown on an accompanying map, it was necessary to contemplate 
in the near future supplying all consumers in these districts at 230 
volts on the three-wire system, and he recommended that arrange- 
ments should be at once commenced to enable this change in the 
supply to be effected within the next 18 months. It was resolved 
that the recommendations contained in the report be 
approved and acted upon. The town clerk reported to 
the Committee, with reference to the loan for £56,300 
recently sanctioned by the Local Government Board for the pu 
of the electric lighting undertaking of the Corporation, that the Board 
had only allowed a ро of 12 years for the repayment thereof, 
instead of 25 years, the period for which the Council applied. The 
Board had allowed 25 years for the repayment of all previous loans for 
buildings, machinery, &»., with the exception of the loan of £43,300, 
sanctioned in 1897, for the repayment of which a period of 21 years was 
allowed. The town clerk did not know the Board's reason for 
limiting the time for repayment to so short a term, but the result to 
the Corporation would be that the annual charge upon the electric 
lighting income would be £5,774, instead of £3,337 (the annual sam 
necessary to pay off the loan in 25 years) being an increase of 
£2,497 per annum. It was resolved by the Committee that 
toe town clerk should communicate with the Local Government 
Board, requesting them to extend the time for the repayment of the 
loan to 25 yeara. Oouncillor Datton Briant, in moving the adoption of 
the report, said the Local Government Board was attempting to 
impose upon them as a Corporation conditions which, if they became 
general, would simply crush the life out of all municipal under- 
takings and play into the hands of companies by handing over to 
them veritable mines of wealth. Ia Brighton et had soaght to 
make the charges for the electric light as low as possible, consistently 
with their duty to the ratepayers, with the result that they were 
22 per cent. lower than Sheffield, where fuel was so much cheaper. In 
London 42 years were being granted for the repayment of loans for 
similar p 8 to that for which in Brighton they were only to be 
allowed 12 years. After a discussion the report was adopted. 


Canterbury.—Last week the Town Council confirmed 
the recommendation of the Lighting Oommittee that Mr. N. 
S:aniland be appointed electrical engineer at a salary ої £200 a year. 
The report submitted to the meeting by Mr. Hammond showed that 
in addition to this £200 the salaries of the remainder of the staff 
would amount to £670. 


Cardiff.— At last week's meeting of the Electric Lighting 
Committee the question of the condition of the cables and the 
de fects in the street lighting was considered. Attention was called 
to the report that on one day tho lights were out from midnight to 
5am. e chairman said the people in the town were anxious to 
know the reason of these failures, and he should like to know if the 
cables were defective. Mr. Applebee (electrical en ) said so far 
chairman ssid 
that would be reassuring to the public, many of whom bad the idea 
that the cables were not so soo: 


1898, and were perfect. The Chairman: But the light is not ect, 
and therefore there is something wrong elsewhere. Mr. W. Evans: 
Doesn't the continuous rain affect the cables? Mr. Applebee said 
damp always affected cables, but they had now absolutely the best in 
the market. The wire was covered with paper and then lead, and 
they had got & continuous lead pipe over the cable all the way, 
«xcept where the services were laid to the lamps. As long as the 
cables were supplying the lamps they could take it there was no 
damp on it. He had nosuspicion of damp affecting these cables at 
all. Whenever the light went out it was due to the engine, the 
rectifier, or the lamps. He was confident that the current to the 
rectified arc lamps was better than ever it was. Mr. Applebee con- 
tinued: I say the whole problem is the burning cf the lamp. The 
present state of street lighting is deplorable, and it annoys me to see 
it. Ibave done my best with the material at my disposal. The 
Chairman: Yes, but we want to find out the difficulties. Mr. Good 
said first the transformers were said to be defective, and they were 
altered. Then the cablea were bad, and they were changed. Nowit 
was the lampe, and that meant further expense. Would it be pos- 
sib'e to give a steady light for the expense? The Chairman: We 
can't say anything yet. Mr. Applebee has tried to improve the 
system ever since he has been with us. He saysthe wires and cables 
are all right, but the clcckwork in connection with the old lamps is 
defective, and heis asking to put up two experimental lamps. Mr. 
Good: The public put the responsibility on us. The Obairman: Of 
course we accept it, but until we have come to & definite decision on 
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the lamps that are being tested we cannot do anything else. The 
committee decided that Mr. Applebee should submit designs of 
electric pillars and lampe before proceeding with the lighting of 
Newport Road or any other district. 


Chorley.—A sub-committee was appointed by the Town 
Council recently to obtain information as to the best means of carry- 
ing out the electric lighting order, and report. 


Coalville.—The District Council will oppose the Bill to 


be promoted in Parliament by the Leicestershire and Warwickshire 
Electric Bapply Company. 


Coatbridge.—A committee of the Old Monkland School 
Board has recommended that nothing should be done re electric 
lighting during the present financial year, bat that the expediency of 
laying down an installation of their own should be considered before 
the end of the financial year, and that if it does not exceed the esti- 
mated cost, that it be gone on with. 


Colchester.—The Military Hospital is now being sup- 
plied from the central station in Osborne Street, and the temporary 
pa will shortly be removed. The tctal number of lights at the 

ospital is nearly 560. In the town 50 applications have been re- 
ceived for a total of 2,523 8-0.P. lampe, and of these 28 consumers 
have been connected. 


The Colonial Office.—It is stated that among various 
alterations being made at the Colonial Office is a general installation 


of electric lighting for the Great Hall. Hitherto electricity has been 
in partial use only. 


Crewe.—Last week a Local Government Board inquiry 
was held into the application of the Corporation to borrow £26,000 
for electric lighting purposes. Mr. B. Hopkinson said he thought 
the site was extremely good and central. Th-y proposed to erect а 
generating station covering about 8,000 square feet, the power to be 
supplied by two large engines and two small ones. The estimated 


expenditure in the limited area proposed to be covered was 
£24,198. 


 Datehet.—The Datchet Parish Council have passed a 
resolution approving of the electric light being introduced into the 
district, and are prepared to support the Slough and Datchet Electric 
Light Oompany in their application for powers. 


Derby —At a special meeting of the Town Council on 
January 4th, the Electric Lighting Committee reported that they had 
under consideration a report from the recently appointed engineer, 
Mr. T. P. Wilmshurst, as to the extension of the electric light 
buildings and plant necessary for meetirg the increasing demand for 
current, and they were of opinion that the present station and land 
adjoining could ba used for this purpose and for future extensions, 
without a new site being provided for the tramway generating plant. 
A plan had been prepared by the electrical engineer. The estimated 
cost cf the proposed works, which included structural alterations and 
additions to the buildings, new boilers, superheaters, and softeners, 

umps and steam piping, engines, dynamos, mains, condensers, 
sformers, and meters was £25,000. This amount the committee 
were informed would provide the necessary buildings, works, and the 
р for the next few years. The estimate included the provision of 
uildings for the generatiog plant in case the tramways were worked 
by electricity, but not any item of the electric plant necesiary for 
toat purpose. The Council was recommended to grant the sum of 
£25,000 for the above purposes, and to direct-application to the Local 
Government Board for sanction to the borrowing thereof. Aftera 
brief discussion the recommendations were adopted. | | 


Dublin.—The Corporation has accepted a tender for a 
new transformer sub-station. £50 has been voted to Mr. Ruddle, 
the electrica] engineer, as & bonus for extra work in connection with 
the recent failures of the electric cables. Application is to be made 
to the Local Government Board for a supplementary loan of £7,000 
for electrical mains and cables, &c. i 


Dukinfield.—The District Council will oppose the 


South Cheshire Electricity Bill and the Lancashire Electric Power 
Company’s Bill. | 


Ealing.—The District Council last week adopted a report 
of the Electric Lighting Committee, which stated that the electrical 
engineer had reported that a main had been damaged, and after very 
careful investigation he had formed the opinion that the damage had 
been wilfally done by some person who, after discovering the where- 
abouts of th: main, had very severely dinted the same in several 
places, necessitating the cutting out of some 35 yards of cable and 
the laying and jointing of new cable in place thereof. The Com- 
mittee, fully rcalisicg the possible serious consequences of wilful 
damage of this kind, which might result in serious loss of life and 
property, recommended that a reward of £50 be offered for informa- 
tion which would lead to the conviction of anyone who tampered with 
tbe mains, and tbat the clerk be instructed to draw up notice to this 
effect. 'The engineer further reported that he had discharged teven 
of the outside workmen tbrough neglect of their work. The Com- 
mittee Laving beard the facts of the case, fully endorsed the engi- 
neers action in the matter. Since the previous meeting of the 
Committee, applications bad been received for 191 8-C.P. lamps to be 
connected, making a totel number of 21,538 8-C.P. lamps applied for; 
of this number 20,414 had been connected. In the course of a short 
discuseion on the subject, the surveyor said it was a diabolical thing 
that one of tho mains should have been tampered with. Whoever 
a it ome have protected himeelf, or he would have been killed on 
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Failsworth.—The Failsworth District Council have 
received notice from the town clerk cf Manchester of the Manchester 
Corporation's intention of promoting а Bill for the tramways. A 
copy of the Bill was also received. Tne clerk submitted a circular 
and map from the Lancasbire Electric Power Compsny at the last 
meeting of the District Council, with reference to the formation of 
the company for the purpores of establishing generating stations and 
supplying electricity throughout the area pointed out on the map. 
Кайа хот was covered on the шар, ага so was Oldham. The 
solicitor to the Council wrote stating that the Council should decide 
whether they would oppose it or not. They might ascertain before it 
was necessary to do anything what other local authorities were doing 
in regard to the matter. A deputation was appointed to attend, if 
necessary, any meeting that might be called by ару authority with 
respect to the matter. . 

A similar communication and map were received by the Royton 
District Council from the Lancashire Electric Power Company, and 
the Council decided to refer the matter to tte Tramways Committee 
for consideration. 


Garston.—Last week at a meeting of the Urban District 
Council the legal adviser submitted a report on the Special Purposes 
Commit'ee's recommendation that the Council enter into an agree- 
ment with the British Insulated Wire Oompany, Limited, for the 
transfer of the rights and obligations of the Council under the Garston 
Electric Lighting Order, 1897, for a period of 42 years, subject to 
certain conditione and the approval of the Board of Trade. The 
conditions stated that the company undertook to have electric light 
and refuse-destructor works erected within a period of nine months 
from the date of the transfer, to supply electricity to private con- 
sumers at 5d. per unit, and to public lamps at 3d. per anit ; todestroy 
ashpit refuse at 93. per ton, tre company to pay to the Council all 
the costs of obtaining the order not exceeding £500. The chairma2, 
in proposing the adoption cf the recommendation, ssid he thought the 
terms were very satisfactory. Captain Turner teconded. After some 
discussion the meeting was adjourned. 


Gateshead.—The Electrical Power Distribution Company 
has deposited its draft provisional order with the Parliamentary 
Committee. An agreement is to be sealed between the Corporation 
and the company, and a committee has been appointed to see that 
thesgreement is properly carried out. 


Great Yarmouth.—At the monthly meeting of the 
Town Council on Tuesday, в report as to the electric lighting under- 
taking showed that the income for the last three months amounted 
to £1,697 15s. 2d., and expenditure to £758 0s. 51. There had thus 
been earned, beyond cost of production, £939 14s. 9d. Deducting 
cost of repayment of capital, interest, rates, insurances, and sundries, 
there remained a clear profit of £369 14s 91. on the quarter’s 
working. | 


Greenwich.—The Board of Trade bas asked the 
Greenwich District Board what observations it has to make in regard 
to a draft amended form of consent to an extra high pressure eupply 
being given by the London Eiectric Sapply Corporation, together 
with an amended description of the system to be adopted by that 
company for the supply of energy under their orders of 1889 and 
1896. The District Board has referr.d the ma ter to the Parish 
Committees. The local authorities have been conferring as to th 
course to be adopted with reference to the proposed provisi 
order (f the County of London and Brush Provincial Electric Light 
Company, Limited. 


Hammersmith.—The Vestry is making application to 
the City Council for a £56,000 loan, for further extensions of elec- 
tricity—plant, mains, buildings, &c. 


Hampstead.—At its last meeting the Vestry had an 
intunder discussion. It appears that Merers. Allingham 
and Fennell, of Harrow Green, Leytonstone Road, N. E., had inadver- 
tently connected two consumers in Hampstead on to the mains of 
the Vestry without giving due notice to the Department. For 
this offence the Electric Lighting Committee recommended that 
the firm in question and their two delinquent clients should be 
prosecuted for failing to comply with the rules and regulations of the 
Vestry. Before the discussion on this recommendation had proceeded 
far, the vestry clerk, Mr. A. P. Jobnson, announced that he had 
received а communication from Messrs. Allingham & Fennell 
explaining the circumstances, aod stating that they would be 
careful that nothing of the kind should occur in the future. One of 
the consumers had, too, expressed his regret at the occarrence and 
offered to pay a reasonable amount for the current consumed during 
the time the unauthorised connection existed. Under these circam- 
stances tbe Vestry referred tho recommendations back to the Com- 
mittee with power to act. 


Harbour Lighting.—The Clyde Trust last week passed 
the following resolutions re electric lighting for the harbour: 
(1) That electric lighting be forthwith introduced. (2) That 
the light be limited at first to the large open spaces where night 
work is conducted, vig :—On the north side of the harbour at the 
Mineral Quay and entrance, Queen's Dock ; and on the south side of 
the harbour at the east end and scuthmost quay of Prince's Dock, 
Mavisbank, General Terminus, aud Springfield Озаув, and Kingston 
Dock entrance. (3) Thatthe trustees arrange to purchase the current 
required for the north side; and that the current for the south side 
be provided by an installation to be formed by the trustees in the 
engine house, Prince's Dock. (4) That the necessary equipment of 
lamps, &c., for those localities, and the laying down of the installa- 
tion, be proceeded with by contract. · 


E. чи 
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Hereford.—Last week the Town Council adopted the 
of the Electric Lighting Committee who have been collecting 
information re electric lighting for the town. They reported having 
specifications and estimates and submitted them to leading 
8 of manufacturera of the requisite machinery and plant, with the 
result that they have had tenders from no less than 17 eminent firms, 
some of whom have tendered for part only cf the work, and some 
practically for the entire work. The committee have relected four of 
these tenders, and from a comparison, they advise the Council that 
the cost of the whole of the machinery and plant, including all the 
expense of installation and of laying the cable, other than the expense 
cfeuch work as will be performed by the Council itself, will be 
spproximately £12,000. Adding to this £1,000 for meters and con- 
nections, E2, O O for the cost of the site and laying it out, £4000 for 
boildings and trenches, which the committee propose that the 
Council's own workmen sball undertake, and £1,000 for legal charges, 
contingencies, &c., a total of £20,000 is arrived at, and the committee 
advise that an nd gpa ie should at once be made to the Local 
Government Board for leave to borrow this sum. The committee are 
agreed that the form of power should be steam, though they have not 
finally decided on the type of engine, and they are satisfied that 
a low tension th:ee-wire system is the ore best adapted for their pur- 
“ They intend, however, assuming this report is adopted by the 
Oouncil, to consider still further the tenders above referred to, and 
to obtain such farther advice and particulars as they may find 
, and they hope both to report farther to the Council shortly 
and to be prepared with a definite scheme by the time the nec:ssary 
ir quiey in connection with the loan to be asked fr is held." 


Huddersfield.— There was a brief failure of the electric 
light in some portions of the borough on Saturday night. 


Hyde.—An extensive scheme is being pepe for light- 
iog the town with electricity. It will be submitted to the Council in 
ue course. 


Hythe.—Owing to an oversight on the part of their staff, 
the Council's Parliamentary agents omitted to deposit the necessary 
dccuments for the electric lighting order. They have returned the 
£50 deposited, and will remedy the matter when the time again 
comes round for making application. Some Councillors are rather 
joyful, because the delay will enable them to judge better of the 
success or otherwise of electric lighting in other towns. 


Iifracombe.— The surveyor last week submitted to the 
Couccil an exhaustive rt dealing with the electric lighting of the 
town. He recommended that the Council carry out the work. The 
matter is to be thoroughly discussed in committee, as it had been 
decided to call in the services of an expert electrician. A draft 
5 as to the electri? lighting of the town was received from 

gas company, and deferred for further consideration. 


Islington.—At the last Vestry meeting a letter was sub- 
mitted from the Vestry of St. Pancras with regard to the supply of 
electric current to the premises of consumers situate on the border 
line of Islington and Bv. Pancras. The Vestry bad been in communi- 
cation with the Board of Trade, who stated that they had no power 
to order the erection of overhead wircs. A proposal to appoint а 
рв committee to confer with their committee on the subjact, has 

referred to the Lighting Committee for report. | 


Kilmarnock.—The Town Council has resolved to make 


application to the Board of Trade for electric lighting powers. 


Leamington.—The Town Council has refused consent 
to the formal application of the Midland Electric Light Company 
for consent to the application for a provisional order. 


Leatherhead.—The U:ban Council has now decided to 
engage Messrs. Handoock & Dykes to advise re an electric Jighting 
scheme. A special Council meeting will go into the whole question. 


Leeds.—1Ia addressing the Council last week, Alderman 
Wigram moved the acceptance of the tenders mentioned in our 
“Contracts Closed.” He remarked that this was the first oppor- 
tunity there bad been of giving the Council an estimate regarding 
the future of the electric lighting undertaking. At the best it would 
be a mere estimate he should give. The Committee considered that 
the best course to pursue was to develop the undertaking rapidly 
but carefully. Tae items contained in the resolution represented an 

i of nearly £44,000. The extensions (part of which he 
had mentioned) were confined to the full development of the existiog 
site, and he believed it would be necessary to expend from £82,000 
to £85,000 on tha site and on the mains and distributing stations. 
This would entail, for sinking fund and depreciation, a farther charge 
cf £5,000. Without depreciation it would be £3,060. That «xpendi- 
ture would be partly reproductive. He did not think that the whels 
of those works culd be carried out before January 1st, 1901, and the 
total charge for them would be, with depreciation, about £27,000. 
and without depreciation, £19,500. The extensions necessary to 
complete the existing station to its fall capacity were :— Оле 1,000- 
Н P. engine, on order, £6,350; two 1,000-H.P. engines, £12,150; five 
boilers, with pipes and setting, £9,500; seven sub-stations, £16,400 ; 
and tha Hunder extension, £8,400. Thess matters had not been put 
out for competition. The Committee bad thonght it wise to com- 
plete the on the plans, and as nearly as possible on the lines 
laid down by the company. They had done so because it was very 


difficult in a great business like this to avoid wasting time. The 
growth and demand for electricity was very rapid, and the engineer 
advised that it was most important that the work should be pushed 
on. That being so, the Committee bad dispensed with апу applica- 
tion for contracts. There was a further proposition to extend the 
cables and lighting power to Hunslet, and perhaps the reason Hunslet 
was chosen was because there was a hope of getting an exc:edingly 
good customer for a large sum of money in that direction. If that 
customer was secured, no doubt the Hunslet extension would imme- 


. distely pay. The cost of coal conveyera, tank, inclined draught, aud 


switchboard extension amounted to £3,400. To carry and distribute 
the current, which they we uld then be able to generate, additional 


mains and sub-stations would be required, and this would mean an 


outlay of £25,000, bringing the total up to £82,000. This would 
enable the Corporation to develop the existing station to the maximum. 
It, however, tock no account of the Britannia Mill site, and the 
Committee would therefore have to come before the Council again 
for money necessary to be expended there. The existing station 
allowed of an output of 2,400 kilowatts; the engine on order would 
give 600 kilowatte, and with the proposal for 1,200 more there would 
be a total of 4,200 kilowatts. In 1897 the exi:ting station earned 
£18,054 net. The unite sold increased from 833,000 in 1897 to 
1,199,C00 in 1898, an increase of 43 per cant. 

Tne Lighting Committee asked the Council to sanction the 
expenditure of £14,296 upon further mains and  aocessories. 
At present the mains only supply the centre of the city, 
Chayeltown, and Headingley. The Lighting Committee want 
to carry the current to Hunslet, where it is anticipated it will be 
utilised for illaminating many of the big engineering works in that 
locality. Further extensions in cther parts of the city are also in 
contemplation, though they have not yet been definitely decided 
upon. 


Lynn.—The Public Works Loan Commissioners have 
decided to advance the Corporation £27,000 for the purposes of elec- 
tric lighting, repsyable in 25 years, and £1,000 for the purpose of 
wiring the Town Hall and other municipal buildings, to be repayable 
a 1 years, the interest to be 24 per cent. and 2 per cent. respec- 
tively. 


Malvern.—The Board of Trade has agreed to defer for 
а year the question of revoking the electric lighting order granted to 
the Council in 1890. If at the end of the year no steps have been taken, 
the order will be cancelled. 


Middlesbrough.—The question of a site for electricity 
works is cccupying the attention of a sub-committee. 


Mile End.—The Guardians are asking the opinion of an 
expert from the Рі сепіх Insurance Company re the electric lighting 
arrangemerts at the infirmary. A member declares that it is not 
working properly. 


Mumbles.—Mr. N. Weaver (of Messre. Weaver & Co.) 
has at his private residence at Mumbles an electric light installation, 
and he has offered to supply current for the lighting of the village. 
The cffer has just been considered by the District Council, who have 
resolved before determining upon the offer to invite tenders for the 
lease of their electric lighting order. 


Newcastle.—M.ssre. Wood, Skinner & Ca., shipbuilders, 
Bill Qasy, near Newcastle, have just had a complete electric light 
installation put down for lighting the whole of their premises, 
including works and offices. This work has been carried out by Mr. 
E. J. Jennings, A.M Inst. E. B., aud. the plant fitted comprises a No. 7 


. Brash dynamo, capable of maintaining 16 2,000-C.P. arc lamps, or 


128 16-C.P. incandescent lamps, the dynamo being driven by a 
Clench's vertical high speed engine. The fittings erected comprise 
13 arc and 48 16-C.P. incandescent lampe with all accessories. The 
electric light installation will allow the firm when necessary to work 
a continuous night and day shift. 


Newport.—At a recent meeting of the Electrical Com- 
mittee the office manager's report for the month was read, from 
which it appeared that the orders for new connections were equivalent 
to 556 8-0.P. lamps, bring the total connected and on order up to 
22,271 8-C P. lampe. The borough electrical engineer submitted his 
report upon the condition of the plant and machinery, which was 
considered satisfactory. The emergency plart is now beiog run on 
the load. The report gave a comparison of the capacity of the plant 
with the number of lights connected, showing that the plant is now 
slightly underloadcd. With reference to the abatement of the smoke 
nuies nce, the electrical engineer reported that Messrs. Newtons had 
made various experimente with their apparatus which had been 
s$ fixed to No. 2 boiler, with the result that the tmoke is undoubtedly 
lessened, but the grate srea has been reduced. The electrical 
engineer suggested that а report should be made upon the boiler by 
the insurance company. It was resolved that he be instructed 
to bave this dcne. The consulting electrical cngineer, Mr. 
Hammond, who was in attendance, submitted a report upon the pro- 
gress and present position of the various contracts, and was requested 
to urge the contractors generally to c:mplete as soon as possible. 
Wi h reference to the threatened action of Mr. Btephen Taylor as to 
the alleged damage to his property in Llanarth Street, caused by the 
proximity of the electric lighting station, the borough engineer 
repo:ted that he had visited the premises of Mr. Taylor, and sub- 
mitted a report upon the result of his visit. It was resolved that 
the town clerk be instructed to take all necessary steps for defending 
any oe whether for an injunction or damages, which may be 

rought. . ; | 


56 | THE ELECTRICAL REVIEW.  [(VoL44 No. 1109,Jaxvan 13, 1899. 


Oswestry.—It is stated that arrangements have been 
made for tke electric lighting company to shortly put up, in and 
about tbe Oroes, four 1,000-C.P. arc lamps. They will supply the 
current free of charge for a month. 


F Oystermouth.— The Local Board last week decided to 
ae for tenders for the electiic lighting of the whole of the 


Paignton.—Messre, Handcock & Dykes recently wrote 
cffering to advise the District Oouncil re electric lighting. This led to 
a general discussion on the question at last week's Council meeting, 
but in the end the matter was left in aboyance. 


Pontefract.— The Guardians on Saturday instructed the 
Building Committee to inquire into the question of installing electric 
light in the workhouse. 


Pontypool (Mon.).—The Council arecontemplating light- 
ing their central streets with electric arc lamps. At the last meetinga 
price for the lighting of such streets was submitted by the Electric 
Light Compsny of the town, a committee of the Council being 
appointed to confer with them on the question. Since the company 
was formed a few years ago rapid рати has been made, апа quite 
recently they have been engaged in making an important extension 
of their system. 


Poplar.—The District Board have accepted the Electric 
Lighting Committee’s scheme for lighting the district by electricity 
at a cost of £79,000. 


Plymouth.—It has been decided that the control of the 
public lighting of оеш shall be traneferred on March 31st from 
the gas company to pert gee From that date Mr. J. H. Rider, 
the electrical engineer, will have charge of the arrangements, and as 
the electric light should then be available for the principal streets, 
he wil te able to show the people of Plymouth for the first time 
what well-lighted streets really are. As the electricity works are 
approeching completion, the Electric Lighting Committee have again 
considered the question of charges forcurrent. Eighteen months ago 
they expressed an opinion in favour of the Brighton system, and 
fixed a provisional scale of 8d. urit for current supplied to lamps 
burning one hour or less е ay, and 31. per anit where the supply 
is over one hour per day. y have now revoked this and decided to 
make a uniform era d of 444. per unit to private consumers 
whether the quantity large or small, or the use for lighting or 
power. 


Redcar.— For a ргороға! to appoint a committee t^ 
consider the electric lighting question there voted 4 in favour and 4 
аши: The chairman of the Council would not exercise his casting 
vote. 


Rugby.—The District Council last week considered the 


rcheme of the Leicestershire and Warwickshire Electric Supply 
Company, and decided to oppose the Bill at а coet not exceeding 


Salford.—At last weck's Council meeting, in the course 
of some questions on the minutes of the Electricity Committee, Mr. 
A. Haworth, the chairman of the committee, warmly protested 
sgainst the undercurrent of opposition to everything the committee 
did. The committee, he said, tock over y а bankrupt con- 
cern, and had made good progress with their work, but they were 
always being met with captious criticism. They would have no 
alternative but to resign unless they were treated more fairly. Mr. 
Alderman Snape protested against the tone of Mr. Haworth’s remarks. 
It was most important, he said, that in dealing with a proposal to 
spend £250,000 of the — a money, questions should be asked 
and criticism offered, and Mr. Haworth ought not to take offence 
where none was intended. 

Last week a committee recommended the Oouncil to petition 
against the Lancashire Electric Power Company's Bill, and 
against the Manchester Corporation Tramway Bill, which gives 
the Oorporation power to make agreemente with Eccles and 
Swinton. The Council was also recommended to approve of the 
appointment of Messrs. Lacey, Clirehugh & Billar, as consulting 
engineers in connection with the plans and ificaticns for the 
proposed machinery and plant required for the undertaking 
in the borough for a term of three years, at a sum of £500 per 
annum. 


Sheffield.—It is stated that about 6 o'clock on Monday 
evening there was a failure ia the supply for about half an hour. It 
is said that there was somethirg wrong with the machinery. 


South Shields.—At last week's Town Council meeting 
Alderman Rennoldson, in moving the adoption of the Electric Light- 
ing Committee's report, stated that the end of the quarter showed a 
very satisfactory state of things. The number of units consumed 
was 79,000, as compared with 33,000 units for the same quarter of 
the previous year. The amount had exceeded their estimate by 4,000 
units, which meant an increase in the revenue for the quarter of 
sometbhiog like £60. 


Stretford.—At the last meeting of the Urban District 
Ccuncil, Mr. Wardale moved the resolutions passed at a former meet- 
ing relating to the electrical supply scheme, and. this was met by a 
counter rcsolution by Mr. Slyman that they be not rescinded until 
after a poll of the ratepsyers had been taken. Mr. Wardale pointed 


out that there was no sign of an iatention to take a poll. They were 
going to approach the Manchester Corporation, and could not well 
do so with those resolutions on the books. The chairman thought 
feeling regarding the question was undergoing a change, and he 
wished the ratepayers to have sufficient time to see their way clear 
on the matter. It was ultimately decided to adjourn the considera- 
tion of Mr. Wardale's resolution for three months. A letter was read 
from the Local Government Board statiog that they knew of no 
statutory authority under which the Council would be empowered to 
incur expenditure for the purpose of taking a poll of the inhabitants 
cf the district on this question. The Public Health Act and the 
Electric Lighting Act contained no provision to meet such a case. 


Tunbridge Wells.—Owing to the rapid progress and 
success of the electricity undertaking in this borough, the Oouncil 
unanimously decided at their last meeting (January 4th) to apply for 
another £25,000 loan. The last loan of £15,000, although only sanc- 
tioned in November, 1898, has already been spent on extensions. 
This makes the fourth application in a little less than four years. 


Walthamstow.—The District Council has received a 
letter from the Local Government Board re the application for per- 
mission to spend £36,400 on electric lighting works, asking for 
further particulars, and for the estimated revenue. A sub committee 
рае been appointed, with plenary powers to obtain the necessary 
information. | 


Warrington.—Mr. A. Н. Preece’s report оп electric 
lighting, which we abstracted last week, is being considered by the 
Electric Lighting Committee, and the Council will shortly have a 
discussion on the matter. | 


West Hartlepool.—At last week's Council meeting an 
amended plan of the new electric lighting station, prepared by Prof. 
Kennedy, was spproved. It was stated that the delay in getting the 
electric lighting scheme under way was entirely due to the difficulty 
over the building. The work, however, is now in progress. 


Weybridge.—After considering a report by a special 
committee npon ae propon scheme of the Electric Works Oom- 
pany for ligbting Weybridge, the Urban Council has decided to 
oppose the provisional order application. 

Wimbledor.—Four candidates have been asked to attend 


before the Roads and Bridges Committee with reference to the pro- 
posed appointment of a resident engineer for the electricity works. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Behr's Lightning Express.—A Liverpool paper says that 
arrangements had been made for the delivery of an address to the 
members of the Liverpool Chamber of Commerce and their friends on 
the subject of a proposed express electric monorail railway by Mr. 
Е. B. Behr, A. M. I. O. E., of London, yesterday afternoon. Mr. Behr 
claims to have gone minutely into the construction of all the details 
of the proposed Liverpool-Manchester Lightning Railway, and to 
have evolved a scheme to ensure the success of such a line. 


Dewsbury.—The Town Council has resolved, as recom- 


‘mended by the General Purposes Committee, thst opposition should 


be made to the Spen Valley and Dewsbury scheme of tramways pro- 
moted by the British Electric Traction Company. The Co will 
themselves apply for powers to construct a 1 tramway. 


Dublin.—It is stated that on 6th inst. a guard wire 
snapped and fell upon a trolley wire and carried the current to the 
ground with somewhat unbappy resulte. There was trouble among 
the horses, &c., until tramway current was cut off and the matter put 
right. This report is contradicted in later accounts. 


Glasgow.—The Town Council last week had before it the 
following minutes of the Tramway Committee: — After full con- 
sideration, the sub-committee were of opinion that it is desirable that 
any method of traction which may be adopted in Glasgow should be 
one which can be applied to the whole tramwsy undertaking, and 
that, in addition to the fact that the conduit syetem is estimated to 
cost nearly twice as much as tke overhead, and other minor considera- 
tions, such as the effects of the damp and slush in our wet climate, 
the difficulty of localising and rectifying faults, and the greater inter- 
ference with the streets during construction, the available depth of 
street over the Central Railway, and a considerable number of 
railway and river bridges (which, in point cf fact, affect almost all 
the tramway routes), practically precludes the adoption of the con- 
duit system forthe city. They therefore could not recommend the 
Corporation to enter upon an experiment of the conduit system at 
this stage. They were farther of opinion that arrangements 
should be made for proceeding at once to adapt the 
tramways for the overh2ad system of electric traction, and that as 
much progress as practicable should be made before the opening of 
the exhibition of 1901. If the overhead system were adopted gene- 
rally, and ifin the future some system of electric traction which dis- 
penses with the overhead wires were found to be practicable for the 
Glasgow tramways, the removal of thess wires would not involve any 
considerable loss, as the permanent way, feeders, and rolling stoc 
would be equally suitable for any system of electric traction. The 
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committee remitted to that sub-committee to prepare and submit a 
report as to the best method of adapting the tramways for overhead 
electric traction, with power to consult an expert should they find it 
advisable to do so. It was further sgreed that the Sab-Committee 
on Traction and Works should, from time to time, report upon any 
developments of methods of traction suitable for the city.” This was 
adopted by a large majority. 

The Kelvin ide Electricity Company has intimated that if the 
powers sought to supply electricity for tramway purposes in 
Kelvinside is not withdrawn from tbe Corporation Tramways 
Bill they will oppose it. The town clerk replied that the 
Corporation had already power under their Act of 1891 to use elec- 
tricity for the Kelvinside tramways. 


Liverpool.—Mr. Johu O'Neill, the Corporation general 
tramway manager, who has been connected with the Liverpool tram- 
ways for 34 years, is shortly to retire on a pension. 


Manchester.—At last week's Council meeting, on the 
minutes of the Tramways Committee being considered, Mr. Johnston 
asked if the committee had considered the desirableness of immedi- 
ately providing workshops for the purpose of making their own cars, 
and employing workpeople here, instead of buying the cars in 
Germany, America, or elsewhere. Mr. Boyle (chairman of the Tram- 
ways Committee) said the committee did not intend to buy the cars 
in America or Germany or elsewhere if they could get them in 
England. They had consulted car builders in this country, aud he 
believed they could get cars without going abroad. 


Perth (W.A.).—The Australian Mail says that Mr. Cook 
and Mr. Childs, the engineers representing the firm of Messrs. J. G. 
White & C»., of New York, who have undertaken the construction of 
the Perth electric tramways, have arrived. at Perth, and are very 
favourably impressed with the prospects of the undertaking. They 
state that, owe to the heat of the climate, the hilly nature of the 
city, the badness of the roads, and the large and scattered area within 
the city boundaries, Perth is a model city for a successful tramway 


Pontypridd.—The British Electric Traction Company's 
first scheme for a tramway from Pontypridd to Treherbert has for 
the present been abandoned. 


Portsmouth.—On Wednesday last week, a deputation 
visited Dover to inspect the electric tramway system. The deputa- 
tion is stated to have decided to proceed to Rouen and Havre to 
inspect tramway systems there. 


Reigate.—The town Council has resolved, on the recom- 
mendation of the Electric Lighting Committee, toapply to the Light 
Railway Commissioners for powers to put down an electric tramway 
between Redhill Junction station and the Redcross Inn in Raigate 
in connection with the electric installation. 


Rhondda Valley.—Application is to be made for the 
transference of the Property, rights, and privileges of the old Ponty- 
ridd and Rhondda Valleys Tramways Company to the British 
~ Sa Company, Limited. The consideration mentioned 


Spain.—The General Electric Tramways Company of 
Spain has, eays the Observer, been constituted in Brussels, with a 
share capital of 10,000,000 francs, under the auspices of the Empain 
financial group, the Banque de Paris et des Pays Bas and the Banque 
de Bruxelles. The company has acquired the Madrid Eastern Tram- 
ways and those of Barcelona and Soria, and negotiations are pending 
for the acquisition of other lines by the company. | 


Swansea.—Mesers. J. P. Rowlands & Co., architecte, 
Swansea, have received a commission from the British Electric 
Traction Company to prepare plans for a large generating station on 
the site of the present tramway depót, and also for an elaborate set 
of offices. The plans are to be ont, and tenders in, within the 


Underground Electric Railways—The Islington 
Vestry bas received a letter from the Vestry of St. Margaret’s and St. 
John’s, Westminster, calling attention to the importance of a com- 
bined action being taken by the whole of the District Boards with 
reference to underground electric railways. | 


Walsall.—The Tramwsys Sub-Committee recently 
reported as to the negotiations which had been pending for 
nearly three years for the purchase of the tramways undertaking in 
the borough, and which had failed in consequence of the legal 
difficulties which existed owing to an agreement between the tram- 
way company and the British Electric Traction Company. The Sub- 
Oommittee recommended that, if satisfactory terms can be arranged, 
the Council rire i bas the tramwa lines, and grant a lease 
thereof to a subs company to work them on terms to be agreed 
upon. The General Purposes Ocmmitteo has deferred consideration 
of the report until an early date. 


Warwickshire.—A large light railway scheme is being 
arranged for a portion of North-East Warwickshire, which will 
extend over upwards of a dosen miles and open up communication 
by means of electric cars between Nuneaton, Chilvers Coton, 
Stockingford, Hart's Hill, Ansley, and other villages. 


Wrexham.—The District Council has consented to the 
application of the Wrexham Tramways, Limited, for a provisional 
. for the construction of additional and substituted tram ways. 
It is proposed to run the trams from Johnstown to Wrexham, and 
through the main streets of the town, and they are to be worked on 
the overhead trolloy system. 


until the 95th inst. by the Compagni 


TELEGRAPH AND TELEPHONE NOTES. 


The Australian Cable Service.—AÀ Financial Times 
correspondent draws the attention of the public, and espscially of 
those interested in Australian enterprise, to the very disadvantageous 
conditions under which the cable service to the Australian colonies 
is conducted. He publishes several letters which have passed between 
himself and the Eastern Telegraph Company with referenceto certain 
inaccuracies which have occurred in transmission. 


The Pacific Cable.—In an article on Britain Beyond 
the 8eas—1898,' the Daily News says:—" To Australasians the 
Imperial year has been. one of disappointment. They have failed to 
get tke Pacific cable. Whether the continued delay is due to any 
secret influence of the Eastern Telegraph Extension Company, as 
Australasians think, or to other causes, it is fruitless to speculate. 
Juat at present it seems possible that it may be left to America to 
lead the way in Pacific cable laying.” 

A Reuters telegram fron Ottawa says it is declared that there is 
no authority for the statement that the Dominion Government 
had offered to contribute an equal share with the Imperial Govern- 
ment towards the cost of a Pacific cable. The matter is still under 
5 of the Oabinet, and no decision whatever has been 
arrived at. . ' 


The Telegraph Wire Export Trade.—Although there 
was a little more activity during December last in the export trade 
of this country in telegraph wire acd apparatus connected therewith 
than in the preceding month, yet the month was a very pev one 
when compared with the past two years, the shipments only attain- 


ing a value of £41,250, as against £172,140 in the corresponding 


month of 1897 and £118,720 in December, 1896. Turning to the 


returns for the whole of the past year, tLese, notwithetanding the 


falling off in December, are very satisfactory, showing as they do a 
total of £1,017,808, as compared with £997,802 in 1897 and only 
£857,174 in 1886. i | : 


 Telegraphie Interruptions and Repairs:— 
Down. 


OaBLES. Repaired. 
Amason Company's cable— | | 
Oable beyond Gurupa... Jane 11th, 1898 |... re 
Para-Maranham ee .. Nov. 14th, 1898  ... ses 
Oandie-Ritia ... Seis ... Jan. Sth, 1899 .. Jan. 11th, 1899 
LANDLINES. 
Majanga-Tananarive ... Јар. 3rd, 1899 ... Jan. 4th, 1899 
ü ii .. Jan. 10tb, 1899  ... Jan. 11th, 1899 
Communication with Fao- 
(Between Divanich and 
Semava) A .. Dec. 24th, 1898  ... Jan. 5th, 1899 
BrBEBIAN LINES. 
Ohabarowka- Blagowest- 
schensk "T .. Jan. Sth, 1899 ... Jan. 9th, 1699 


OONTRAOTS OPEN AND OLOSED. 


OPEN. 


Barrow-in-Furness.—January 20th. The Corporation 
is inviting tenders for the wiring of the free library, Oornwallis 
Street. Plan of buildiog at the office of the Borough Electrical 
Engineer, Town Hall, and specification from the Town Olerk, Town 
Hall, on payment of £1 1s., returnable as usual. 


Belfast.—February 2nd. Tenders are wanted for cast- 
iron pipes, frames, and covers, earthenware conduits, cables, and 
Lancashire boilers. See “ Official Notices " this week. 


Belgium.—January 25th. Tenders are being invited 
e Générale de Traction, of 6, 
Rue de Meridien, Biussels, for the supply of 10 tons of galvanised 
iron wire and 9,000 porcelain insulators. Tenders to be sent to above 


from whence particulars may be obtained for 1 franc. 


Christiania.— February 26th. The Secretary of State 
for Foreign Affairs has received a despatch from Her Majesty's 
Consul-General at Christiania, stating that tenders are invited by the 
Norwe State Telegraph Administration for the delivery of about 
140,400 porcelain telegraph and telephone insulators. Tenders must 
be received at Christiania by 12 o'clcck noon on February 26th, 1899. 
A copy of the specification, conditions, &c., may be examined on 
personal application at the Commercial Department of the Foreign 
Office any day, between the hours of 11 a.m. and 5 p.m. 


Ealing.— January 30th. Tenders are invited by the 
Council for two 500-H.P. steam alternators and one 150-H. P. steam 
dynamo alternator. See oar “ Official Notices” this week. 


Glasgow. — January 21st. The Corporation invites 
tenders for generating plant at one or other of their new electricity 
works: Two engines each of 200, and two of 400; three of 1,100, 
and two of 2,200 indicated horse-power, with dynamos and condensing 
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plant. Specifications, forms of tenders, &c., from Mr. Ohamen, 


city electrical engineer. See our “ Official Notices " December 16th, 
1898. 


Govan. — January 28rd. The Commissioners want 
tenders for the supply of water-tube boilers, feed heater, engines, 
dynamos, equalising transformers, boosters and motor pump, cables, 
accumulators, arc lamps and standards. Specifications from Mr. W. 
Amon ым шы Regent Street, Glasgow. See our Official Notices 

anuary 6th. 


Halifax.—January 24th. Tenders are wanted for the 
supply of one 600-kw. steam alternator for the Corporation. See 
our “ Official Notices " this week. 


London.—January 25th. The Metropolitan Asylums 
Board want tenders for switchboards, booster and connections, 
battery, mains, steam piping, also wiring and fittings for the electric 
lighting of the Northern Hospital, Winchmore Hill, N. See our 
* Official Notices " this week. 


London.—January 31st. The L.C.C. is inviting tenders 
for four continuous current dynamos, one motor generator, two 
switchboards and switches, &c., for the proposed Victoria Embank- 
ment installation. Вее Official Notices" December 30th, 1898. 


Lowestoft.—February €th. The Corporation want 
tenders for the supply of boilers, steam dynamos and motor boosters, 
storage batteries, switchboard, travelling crane, mains, arc lamps and 

ts; and for the lighting of the station. Consulting engineer, 

т. W. C. О. Hawtayne. See our “ Official Notices” January 6th. 


Roumania.—January 16th. "Tenders are being invited 
until January 16th by the General Direction of the Roumanian Post 
and Telegraph authorities in Bucharest for the supply of 2,000 small 

raum insulators, 15,000 medium візе ditto, and 10,000 large 
о. 


Southampton.—January 16th. The Corporation wants 
tenders for transformers and fittings. See our “Offcial Notices ” 
January 6th. | 


Stirling.—January 30th. The Bargh Commissioners 
mo си for electric light mains. See our “ Official Notices” 
sw " 


Sunderland.—. January 27th. The Corporation wants 
tenders for roadwork, with stoneware casings, and supplying and 
laying electric light cables. See our Official Notices this week. 


4 


CLOSED. 


Leeds.—The City Council last week authorised the accept- 
ance of the tender of Messrs. Daniel Adamson & Oo. for the supply 
of four boilers, pipes, &c., at £6,278, and four super-heaters at £648, 
and the tender of Messrs. G. E. Belliss & Co. for two 1,000-H.P. 
engines at £6,150 and £6,000 respectively; and also authorised 
the Lighting Committee to carry out extensions of sub-stations at 
the estimated cost of £16,409, and extensions of mains to the 
Hunslet district at the estimated cost of £8,408. 


Lincoln.—The City Council is ordering further cables 
from the Callender Oable Company at £1,000. 


FORTHCOMING EVENTS. 


Friday, January 13th.—At 8 p.m. The Institution of Civil En- 
gireers. Students’ Meeting. Dr. Archibald Barr, 
M. I. O. E. (Professor of Civil Engineering and Mechanics 
in the University of Glasgow), will deliver an address 
on “The Application of the Scierce of Mechanics to 
Engineering Practice.” 


Tuesday, January 17ch.—At 8 p.m. The Institution of Civil Engi- 
peers. “The Effects of Wear upon Steel Haile," by 
William G. Kirkaldy; “On the Microphotography of 
вее Напа: by Bir William C. Roberts-Austen, K C. B., 
.R.8., &c. 


Wednesday, January 18th.—At 7.30. Institution of Electrical Eogi- 
neers. Students' meeting in tte library of the Insti- 
tution. Paper to be read: The Effect of Governors 
on the Parallel Ranning of Steam Alte rnators, by 
Leonard Wilson, student. 


Friday, January 20th.—At 6.30 p.m. Institute of Marine Engineers 
А 7 nth annual conversazione at the Town Hall, Stratford 
Friday, January 27th.—At 5 p.m. Phyt ical Society. Agenda: “On 
the Equivalent Resistarce and Inductance of a Wire to 
2 Oscillatory D.scharge,” by Edwin H. Berton, D Sc, 
F.RS.E.; Excibition of (a) A D-phlegmator, (b) A 
Temperature Tell-Tale, by R. Appleyard; "Oa the 
Volume Changes socompanying Solution,” by T. H, 

Littlewood. 


NOTES. 


Depreciation of Machinery and Eqaipment of Street 
Railways.—Oae question which comes to the street railway 
investor and to the general manager is, how long will the 
power station machinery, the cars and motors and line 
material last ? This, says the Street Railway Review, has 
been carefully estimated for the Chicago City Railway Com- 
pany by G. W. Knox, electrical engineer, his figures being 
based on the renewals and per cent. of wear. In some 
panica a the following table seems to give an unusually 
ong life for certain portions of the equipment which patt 
experience does not warrant. Many companies have recon- 
structed their roadbeds after five or six years ; the two and 
four-pole generators which were iu universal use eight years 
ago have been replaced by modera machines ; there are few 
cars and trucks 10 years of age still in service. However, 
the figures are based on life of the ри equipment whicb, 
from the engines to the rail bonds, is in every particular 
more substantial and durable than that of five years ago. 
The table gives the depreciation in per cent. per annum. 


Рознв STATION. 


| Per cent. Per cent, 
Engines vee e" .. 8 Generators... 855 és. | 
Boilers sas т" .. 8 Building ia 19 e 5 

OCa BL MACHINERY. 
Cable Machinery .. 10 Oables ... сё Em 175* 
RoADBED. 
Rails... See Ns .. 55 Paving, Brick 7 
Ties T we: o. 7 Paving, Asphalt 7 
Paviog, Granite ies .. 5 Paving, Macadam 6 
Paving, Cedar Block *. 16 
Cans. 
Oar Bodies 7 Trucks... .. .. . 8 
Вошлиа STOOK. 
Armatures .. 33 Wiring and other electrical 
Fields ... ... 12 Equipment on Cars . 8 
Gear Oases .. 20 Commutatore ... 88 
Controllers — 4 
Lins EQUIPMENT. 

Poles, Icon 4 Trolley Wire ... T 5 
Poles, Wood .. 8 Trolley, Insulation ... 7 
Insulation .. 12 Bonding See ; 8 


[° Query.— Should this be 1:75 ?—Ерз. Erro. Rxv.] 


Personal.—The Electricity Department at Weat Ham was 
from the commencement under the Highways and Parks 
Committee, bat it is now to be managed by a new committee, 
called the Tramways and Electric Lighting Committee. At 
the last meeting of the old committee a recommendation was 
made that the salary of Mr. Steinitz, the borough electrical 
engineer, should be at once increased by £200 per annum. 
This was carried unanimonsly by the committee, and subse- 

uent'y by the Council on Tuesday night. We congratulate 

r. Steinitz. 


— 


Forthcoming Lectures.—Mr. James Swinburne com- 
тепсей a courte of lectores upon Dynamo and Trans- 
former Construction” to the senior students of the Electrical 
Standardising, Testing, and Traiaing Institution yesterday 
(Thursday). 


Presentation.—On 5th inst. a number of members of the 
electrical staff of the Dublin United Tramways Company 
met at the Royal Hibernian Hotel for dinner, after which a 
gold watch was presented to Mr. J. A. T. Marsh, late chief 
assistant of the Clontarf electric tramway, who has obtained 
an appointment in Dadley with Messrs, Wilson & Strong, 
of London. 
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Municipal Corporations and the Large Power 
Schemes.—Oa Tuesday the Lord Mayor of Manches ter 
presided at the Manchester Town Hall over a large meetiog, 
which, as already announced in the ELECTRICAL REVIEW, 
was convened to organise the opposition of municipal cor- 
porations in Lancashire and Cheshire to the Lancashire 
Electric Power Bill and the South Lancashire and 
Cheshire Electric Bill, which will come before Parliament in 
the coming session. The chairman said that the promoters 
of the Bills proposed to go through various towns and supply 
electric power. Those present were . representatives of 
boroughs which were in the same position as Manchester, in 
that they had obtained powera by Buard of Trade order to 
supply electricity for lighting and motive purposes. Alder- 
man Higgin 
tion Electricity Committee) moved :—“ That this conference 
of municipal corporations of Lancashire and Cheshire within 
the area comprised in these Bills proce against the same 
as violating the principle for which municipal corporations 
have in past years successfully contended, and which have 
been established by the Tramways Act of 1870 and tke 
Electric Lighting Acts of 1882 and 1888, and determines to 
take united action in opposition to the Bills.” Mr. Petrie 
(chairman of the Liverpool Electricity Committee) seconded 
the motion. The motion was supported by the town clerks 
of Southport and St. Helens, and passed unanimously. 
Other resolations were adopted on the motion of the Mayor 
of Salford and Corporation officials of Wigan, Oldham, 
Bolton, Blackburn, and Birkenhead. 


The London Chamber of Commerce—Electrical 
Trade Section.—A meeting of the above Section was held 
at көше 0 Honse, Eastcheap, on Friday last, 6th inst. 
Among the questions down on the agenda for consideration 
was: Municipalisation.ä— To consider the threatened 
municipalisation of electrical undertakings, and what action 
should be taken in reference thereto.” After a general 
discussion, а committee was appoirt:d to enter further into 
this very important matter, and report. The next matter 
discussed was that of municipalities and electrical fittings— 


“ To oonsider the applications now being made by corpora-. 


tions for power to deal in electrical fittings and apparatus, 
and what action should be taken in reference thereto.” A 
resolution was passed expressing the Section's objection to 
such transactions, and opposing the principle involved. 
Among matters which had to be left over was the con- 
sideration of the present position of electrical supply com- 

ies in London, also a proposal to form a separate Trade 
Section of this Chamber in the exolusive interests of electrical 
traction. 


oportion by weight of the components of the 
alloys. It has been drawn up by Messrs. Parshall & Hobart 
from the results of various observers, Dewar and Fleming, 
Hopkinson, Feusener, Lindeck, and others. 


Retirement of Sir Spencer Walpole.—It is announced 
that Sir Spencer Walpole, Secretary to the Post Office, will 
retire from that position on 14th prox, he having reached 
the ageof 60, at which he is entitled to claim his pension. 
Sir Spencer has occupied his present position since Nov m- 
ber, 1893. 


Light Railways v. Tramways.—When the Hanwell- 
Uxbridge Light Railway inquiry was held recently, the 
Great Western Railway Company objected to the scheme, 
and stated that the system was to all intents and purposes a 
street tramway, intended solely for passenger traffic. It was 
considered that the scheme was not such as should be pro- 
moted under the Light Railways Act. We now understand 
that the Board of Trade has decided that the line is a light 
railway within the meaning of the Act. The inquiry will 
shortly be re-opened. - 


bottom (chairman of the Manchester Corpora- 


Alexandra Palace Exhibition, 1899.— This year the 
Alexandra Palace authorities will hold from April to 
October a great exhibition of commerce, manufactures, 
inventions, and art. In the classification of sections open 
to competition for awards we note that there is one set apart 
for electricity. All interested in the exhibition may obtain 


prospectuses on application to Mr. Cecil Barth, general 


manager. 


The Institution of Electrical Engineers.—Last night, 
after the presentation of premiums, the discussion on the 
following papers was continued :—** Improvements in the 
Magnetic Space Telegraphy, by Dr. Oliver Lodge. F. R. S.; 
*'Telegrapby by Magnetic Induction,” by S. Evershed; 
* Aetheric Telegrsphy," by W. H. Preece, C.B., F.R.S. In 
the event of time permitting, papers were to be read as fol- 
lows :—“ Rules for the Regulation of the Wiring of Premises 
for Connection to Pub'ic Supply Mains," by J. Pigg, asso- 

iring Rules," 


James Bowman Lindsay.—At the time of the struggle 
for * preference" in wireless telegraphy, the newspapers had 
а great deal to say about the neglected name of James 
Bowman Lindsay, electrician, astronomer, and linguist. 
Mr. J. J. Fabie is writing a very laudatory account of this 
mon o' Carmyllie in the pages of the Electrical Engineer, in 
an article adorned with a portrait, and embroidered with 
curiously punctuated verse. | 


Appointments Vacant.—The Canterbury Council wants 
an assistant electrical engineer, two junior electricians, and 
others, for the electricity works. The St. Helens Council 
wants two shift engineers. See our “ Official Notices." 


Long Distance Telephony.—A New York contempo- 
rary saya that an extraordinary long-distance telephone t2st 
has been made at Little Rock, Arkansas, by President Chas. 
J. Glidden, of the South-Western Telegraph and Telephone 
Company, who held a conversation over the wire with a 
Boston gentleman. The distance from Little Rock is 1,900 
miles. Mr. Glidden says that this is the longest circuit in 
the world and the talking was excellent. 


Study of the Electric Are, —The Physical Review for 
the past few months has contained some interesting accounts 
of experiments on the arc. Mr. N. H. Brown contributes a 
paper describing a photographic study of arc phenomena, 
particularly relating to the alternate-current arc, following 


on the similar experiments made by Blondel and McMynn. 


The resulta are presented in a series of photographs obtained 
from a rapidly moving plate. Messrs. Merritt & Stewart 
describe their recent investigation of the electrical properties 
of the vapours from a carbon arc, especially noting the dis- 
charging power of such vapours. In general, it is stated, 
the electrical properties of the vapours from a carbon aro are 
similar to those of gases that have been acted on by X rays, 
or to the gases from an ordinary flame. 
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The Copper Market.—The last statement issued by 
Mesers. H. R. Merton & Co., dated December 31st, 1898, 
will not bring much comfort to those large consumers of 
copper who may have been hoping that the period of high 
prices was over. The average price of G.M.Bs. for the fort- 
night ending December 81st was £57 10s., while the stocks 
of copper in port and visible supplies, as regards Europe, 
had increased from 26,904 tons to 27,896 tons. The total 
supplies for the 12 months have been 230,892 tons, and the 
total deliveries, 234,951 tons, as against 221,724 tons, and 
224,696 tons in 1897. The advance in consumption in 1898 
has, therefore, not been very marked, and taken alone it has 
not justified the extraordinary rise of £9 5s. per ton in the 
value of refined copper during the past 12 months. This 
rice is evidently largely due to proepective—not present 
requirements. The following figures, showing the chief 
sources of the European supplies during the years 1897 and 
1898 are of interest :— 


1897. 1898. 
North America... ... 130,363 133,303 
pun and Portugal .. 25,029 23,057 
ili Ves 21,750 24,850 
Australia 98 11,100 15 750 
Other countries 33,482 33,932 
Totals ... ... 221.724 230,892 


The greatest increase during the past year has thus occurred 
ia connection with the shipmenta from Australia, and we 
anticipate that a still greater increase in the shipments of 
copper from this quarter of the world will occur during the 
current year. 


Calcium Carbide Regulations.—Strict regulations as 
to the sale and use of calcium carbide and acetylene in New 
York have been adopted by the Fire Department. The 
Engineer says that, according to the new rules, all calcium 
carbide in transit through the city and on storage must be 
enclosed in hermetically sealed iron receptacles, and plainly 
marked “ Calcium carbide ; dangerous if not kept dry." No 
single package must exceed 100 lbs. As to the sale of the 
carbide, not more than 20 lbs. either in bulk or in cart- 
ridges can be stored or kept in any building used for dwell- 
ing or mercantile purposes, and this amount can be only 
kept on а permit obtained from the Fire Department. This 
permit will provide that all quantities in excess of 2 lba. 
shall be in tight metal packages, and be kept elevated at 
least 6 inches from the floor, in а fire-proof safe located 
above the street grade. The manufacture, transportation, 
storage, sale, or use of liquefied acetylene is absolutely pro- 
hibited within the limits of New York. Provisions are 
made for the storage of calcium carbide in sealed receptacles 
in quantities not exceeding 100 lbs. in isolated buildings of 
fire-proof construction, and the storage must be with a 
permit from the Fire Department, and the entire quanti! y 
stored not exceeding 500 lb:. in the aggregate. 


%. k ̃—ñ 


NEW COMPANIES REGISTERED. 


. Leecoll Electric Battery Company, Limited (60,187). 
—This company was registcred on Janusry 5th, with a capital of 
£60,000 in £1 shares, to acquire Patent No. 10,439 of April 27th, 
1897, to adopt an agreement with Charles E. Lee, and to manufacture, 
sell and deal in lamps, electric batteries (primary and secondary), 
vehicles, carriages, cycles, horseless carriages, motor cars, motors, &c. 
The first subscribers (cach with cne share) arc:—Arthor Drury, 1, 
‘Spencer Road, Acton, W., clerk; Artbur Beckett, 251, Mare Street, 
Hackney, N.E., clerk; J. Price, 17, Finsbury Pavement, EO., 
accountant; Wm. L. Dunn, 71, Benthal Road, Stoke Newington, N., 
clerk; Edward F. Grainge, New Broad Street House, E.C, 
accountant; Frederick Wimp, 2, Alfred "Villas, Walthamstow, 
‚ accountant ; H. Cornelius Pharash, 63, Beresford Road, Harringay 
Park, N., accountant. The number of directors is not to be less than 
three nor more than seven; the subscribers are to appoint the first; 
qualification, £250; remuneration, £50) per annum and a sbare in 
the profits, divisible. Registered office, 14, Devonshire Square, E.C. 


Nuneaton and District Light Railway Company, 
Limited (60,190).—This company was registered on January 5th, 
with a capital of £2,000 in £1 shares, to apply to the Light Railway 
Oommissioners, the Board of Trade, or any other authority, for the 
construction and working of a light railway in Naneaton, Wa: wick- 
shire, and its neighbourhood, and to construct, equip, maintain, and 
work by electricity, gas, oil, steam, horse, or other power, any rail- 


«а € 


ways and tramways. The first subscribers (each with one share) 


are :—Augustine McSwiney, 4, Weston Road, Handsworth, Birming- 
ham, engineer; A. D. E. Kires, 337, Balssll Heath Road, Birmingham, 
manager; J. H. Simmons, 41, Duckland Road, Birmingham, builder; 
Benjamin Price, 50, St. Paul's Square, Birmingham, merchant; Albert 
В. Morgan, 35, Shireland Road, Snethwick, secretary; Alexander 
Law, Kidderminster, contractor; George Law, jun., Malvern House, 
Holybead Road, Handsworth, contractor. 'The number of directors 
is not to be leas than two nor more than seven; the subscribers are to 
appoint the first; qualification, £250; remuneration as fixed by the 
company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Howell’s Simplex Anti-inductive Telephone Syndl- 
cate, Limited (58,416).—This company's statutory return was filed 
on December 29th. The capital is £12,000, in 11,950 ordinary shares 
of £1 each, and 1,000 deferred shares of 1s. each; 2,840 of the 
former and 176 of the latter have been taken up, and the full amount 
called, resulting in the receipt ої £2,848 465. 


River Po Electric and Power Syndicate, Limited 
(57,983).— This ccmpany's statutory return was filed on November 
28th, when seven shares were taken up out of a capital of £10,000 
in £1 shares, and paid for in full. 


African Trans-Continental Telegraph Company, 
Limited (37,855)—This company's annual return was filed on 
January 2nd, when 154,980 shares were taken up out of a capital of 
£300,000 in £1 shares. £1 per share has been called, and £158,547 
10s. paid, leaving £1,452 10s. in arrears. £10 has been paid on 20 
forfeited shares. 


Stock Exchange Settlements.—Applications have been 
made to the Stock Exchange Committee (1) to appoint a special 
settling day in and to grant a quotation to:—Potteries Electric 
Traction Company, Limited—13,334 ordinary shares of £10 each and 
20,000 5 per cent. cumulative preference shares of £10 each. And 
(2) to allow the following securities to be quoted in the official list: 
— Brazilian Submarine Telegraph Oompany, Limited —F'urther issue 
ofshares of £10 each. Edison & Swan Electric Light Company, 


.Limited—Farther issue of £150,000 4 per cent. debenture stock. 


Direct United States Cable.—The board have resolved 
upon the payment of an interim dividend of 3s. per share, free of 
income-tax, being at the rate of 3 per cent. per annum, for the quarter 
ended December 31st last (such dividend to be payable on and after 
31st inst.), setting aside £12,000 to reserve fund account, and carry- 
ing forward a balance of about £5,920. 2 


Electric Construction Company.—The transfer books 
for the 4 per cent. tual first mortgage debenture stock will be 
closed from 9th to 14th inst., inclusive. 


TRAFFIO RECEIPTS. 


. The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 


ending January "th, 1899, were 4166 9s. 6d.; aggregate to date, 
£166 9s. 6d. 


The Bristol Tramways and T= Company, Limited.—The for the 
week ending January 6th, 1809, were £2,506 48. ; period, 
1898, 29,463 7s. 7d.; increase, £42 16s. 5d. 


The City and Soath London Railway Company.—The receipts for the week end 

January 8th, 1809, were £1,143; week ending January 9th, 1808, 

£1,124; increase, £19; total receipts for half-year, 1899, 42, 179; corre- 
sponding period, 1898, £2,174; increase, £6. Miles open, 8j. 


The Dover Corporation Electric Tramways.—The rece for the week 
en January "th, 1809, were £155 Os. 7d.; week ending Janu 
8th, 1898, £117 lls. 10d.; increase, £87 88. 9d.; Miles of track open wee 
ending January ‘th, 1899,8; week ending January 8th, 1898, 8. miles 
run week ending January 7th, 1899, 4,179; week ending January 8th, 
1893, 2,562. Number of cars week ending January "th, 1899, 11; week 
ending January 8th, 1898, 7. 


The Dublin United Tramways Company.—The Face pte for the six days ending 
Friday, January 6th, 1899, were as follows:—D. U. T. Co., horse cars, 
21.732 8s. 5d.; ditto, electric cars, £461 4s. 2d.; D. 8. D. Co., electric cars, 
£509 16s. 4d.; total, £2,703 8s. 11d ; corresponding week last year—D. U. T. 
Co., horse cars, £2,412 19s. 8d.; ditto, electric cars, £94 93. 8d.; 
D. 8. D. Co., electric cars, £337 8s. 2d.; total, £2,844 48. Ва.; decrease, 
£140 16s. 9d. Worked :—The mileage open is 16 miles electrically, 28 miles 
by horses, as against 11 miles electrically, and 81 miles by horses, for 
the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
January 4th, 1899, were £265; total receipts to date, 1899, from June 29th, 
1808, £7,118. Car miles run, 4,104. Miles of track open, 84. Number of 
cars, 10. 

The Liverpool Overhead Railway Company.—The receipts for the week ending 
January 8th, 1899, amounted to £1,339: corresponding week last year, 
£1,438 ; deorease, £99. 

The Mexico Electrio Tramways Company.— Receipts for December, £15,500, 

The South Staffordshire Tramways Company.—The receipts for 6 days ending 
2 cn 1899, were £457 17s. 6d.; 7 days ending January 17th, 1898, 
£541 58. 5d. 
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Stock Closing Closing Peeing 
Present or Dividends for 
Issue. NAME. Share,| the last three years poker B errr "jen ith, 
| 1:96. 1897. 1898. Highest. Lowest. 
124, 4001 African Direct Telegraph, 4 Y Debs. i T ... |100 | ... ij . . |100 —104 xd100 —104 102 - 
25,000 | Amazon Telegraph, shares i Т ve 10 3— 4 3— 4 ves А 
125,000 Do. 5 Y Debs. Red. . 2. | 100 |... 91 — 94 xd| 91 — 94 dis i 
905, Anglo-American Telegraph  ... " .. Stock £2 188 8 66 — 68 66 — 68 66 
3,047, do. 6% Pref. tu E .. Stock C5 68| 6 116—117 117 —118 118 | 117 
8,047, Dc do. Deferred... is "s Stock ea .. | 168— 174 17 — 173 179 17 
130, 000 Brazilian ipao Telegra 10 7 7 9 .. | 154— 15ўха| 154— 153 152 | 15 
75,0001 Do. 5 Debs. 2nd series, 1 1906 100 | ... T . . 110 —114 xdj]10 —114 € day 
44,000 | Chili Telephone, Nou: 1 to Ph 00 . - — 5 | 4 $ 4 Ф 8} 21— 34 veg 
10,000,0008| Commercial Cable - „ 18100 | 8 8 180 —190 |180 —190 ias И 
1,332,5231 Do. do. Sterling 500. year 4 96 Deb. Btock Red. Stock iss 103 —105 xd/103 —105 1044 | 1C4 
224, Consolidated Telephone Construction and ены 10/- | 2 Р Y ses m 
16, Cuba Telegraph ... i s m га 10 | 8 7 ү, 10 — 11 10 — 11 des е 
6, Do. 10 % Pref. .. s "t T 10 10 10 & 163— 174 17 — 18 D ^ 
12, Direct Spanish Telegraph .. к 5 4 4 4 — 4— 5 z Sd 
6, Do. do. 10 $ Cum. Pref. 5 10 10 10 — 11 10 — ll Ji i 
80, Do. do. 43 % Debs., Nos. 1 to 6,000 . 50 2 4 104 —107 104 —107% % ie 
60, Direct United States Cable eS) | 20 e 112— 123 | 11g— 12} | 124 112 
120, Direct West India Cable, 44 % Reg. Deb. " ... | 100 " ет 102 — 105 xd|102 —106 2 iss 
4,000, Eastern Telegraph, Ord. Stock ... i ... Stock ко 178 —178 171 —179 177 175 
1,295,000 Do. 84% Pref. Stock we T . | 100 » 104 —107 |104 —107 1054 | 1044 
500,000 Do. Prov. Certs., 60 95 paid ves 955 bó 54 — 57 64 — 57 ТА ЗЯ 
89,900 ро. : Debs., repayable August, 1899... | 100 | 5 5 101 —104 [101 —104 85 m 
1,432,2681 Ро. Mort. Deb. Stock Red. . . Stock 4 4 124 —128 |194 —128 Su sive 
, 250,000 мет 1280 (4 Aüstralasi, 7 55 China Telegraph 10 | 7 7 174— 18 174— 18 17180 17H 
е 5 us. Gov. Su b., 1900, red. ann. 
16,2001 drgs., reg. 1—1, 049, 8,976—4, 328 100 5 5 99 —108 xd} 99 —108 ies 
64,4001 ро. do. Bearer, 1,050—8, 975, 4, 827—6, 100 | 5 5 100 —103 xdj100 —108 ey ЗР 
820,000! Е Do. wi ai vain к à, D i Stock! 4 4 126 —129 |125 —129 828 jai 
astern an uth can elegray 5 ort. De 
85,1001 1900 red. та. d, Heg. Mos 1 e i 2 100 5 .. 99 —108 xd| 99 —103 | 103 | 100 
46,5001 Do. 198. до. N 2,344 to 5,600 | 100 5 a 100 —108 [100 —108 1004 | ... 
300,0001 Do. 4% Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 iss 104 —107 |104 —107 jus bes 
200,000 Do. 4% Reg. Mt. Debs. oe Sub. * 1—8, 000 25 4 m 104 —10795 |104 —107% | 105 sies 
180,227 | Globe Telegraph an Trust ies —. | 10 | 4% 4j 123— 123 | 121— 128 1233) 128 
180,042 Do. do. 6 95 Pref. 2 - ..| 10) 6 6 162— 171 | 10j— 17} 17 16135 
150,000 | Great Northern Telegraph, of Copenhagen... es ..| 10 10 10 — 204 2818) 288 
150, O00 Do. do. do. Debs. ... | 100 5 5 101 —104 101 —104 ae 922 
97, 800 Halifax & Bermuda Cable, 4% let. Mt .Dbs., n.1-1,200,rd.| 100 | ... |... 100 —103 xdj100 —108 es ses 
17,000 | Indo-European Telegraph wos 5] 25 |10 10 56 — 59 56 —59 574 | 57 
100,0001| London Platino-Brazilian Telegraph, 6 % Debs. ... .. | 100 | 6 6 109 —112 109 —112 "ME 
484,697 | National Telephone, 1 to 484,697  .. те in "T. 5 | 54 6 58— 58 5i 58 
15, 000 Do. 6 % Cum. lst Pref. .. 5€... ..| 1016 6 13 — 15 13 — 15 T 
15,000 Do. С Cum. 2nd Pref. ... 10 | 6 6 18 — 15 13 — 15 vis 
250,000 ро Non-cum. 3rd Pref., 1 to 250,000 5 5 5 68— 58 | 50— 68 Бр |... 
1,829,4711 34 % Deb. Stock Red. - Stock} 84 34 99 —102 xd| 99 —102 1024 993 
171,604 | Oriental pa A and Elec., Nos. 1 to 171,504, fully paid 115 5 6— 2 @— 2 aa 
100,000?) Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 104 —107 xd|104 —107 s idi 
11,889 | Reuter’s ... ees see eee рәс ee 8,5 6 7 — 8xd| 04— 73 oe Vs 
8,881 | Submarine Cables Trust vi id s - e. [Cort] ... es 184 —139 |134 —139 920 ii 
58,000 | United River Plate Telephone " P " sss 5 5 „ 6 W ...| 4— 44— 5 45 " 
151,788? Do. do. 5% Debs. ... vue .. Stock dee .. 102 —105 xd|102 —106 oe = 
200,000l| West African Telegraph, 5 Ф Debs. . 100 15$ 5 $ 100 —108 |100 —103 " В 
80,008 | West Coast of America, Nos. 1—80, 000 and 68 ‚001—658, 008 24 sus Ls 4— 1 i— 1 m AE 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Bras. Sub. Tel. | 100 | ... Mes 102 —105 xd|102 —105 S iss 
64,260 | Western and Brazilian Telegraph xx ..| 152 8} 124— 122 | 124— 12 к - 
88,129 Do. do. do. 5% Pref. Ord. ... ss 74| 5 5 8 8 — at - ss 
33,129 Do. do. do. Def. Ord. 71 ni i 4 — 4 — v e 
889,621 Do. do. do. 4 * Deb. Stock Red. Stock! ... EN 105 —108 xdj105 —108 ХА З 
88,821 | West India and Panama Telegraph .. „| 101 2 14— 2 14— 2 2 14 
84,563 Do. do. do. в 9 Cum. lat Pref. . —. | 10/6 6 101— 10$ | 104— 102 10$ | 10} 
4,669 Do. do. do. 6 % Cum. 2nd Pref. . 10 | 6 6 84— 9 — 10 m $ 
80,0001 Do. do. do. 595 Debs., Nos. 1 to 1 ,800 100 | 5 5 104 —107 xd/104 —107 v 
158,100 Western Union of 0.8. Telegraph, 6 % Ster. Bonds 100 6 6 98 —108 98 —108 ? 
ELECTRICITY SUPPLY COMPANIES. 
80,000 Pe Cross кз Strand Electricity Supply РЕ 6 6 7 | 114— 124 114— 12: 12 12 
20,000 do. do. 44 Y Cum 5 = 55 * 64 6 — 61 Ы 
34,000 *Chelsea , Electricity Bupply, Ord. .. 5 5 6 9 — 10 9 — 10. ы bes 
60,000 Do. do. Ф Deb. ‘Stock Red... ‚ Stock 44 44 113 —115 118 —115 113 jd 
50,000 | City of London Eleotrio Lightirg rd. 40 0017-00000 — 10 [7 10 22 — 24 22 — 24 23 221 
10,000 Do. Ord. Nos. 90,001 to 100,000 ... 10 | l | jii 21 —23 |21—23 | 234 | 228 
40,000 Do. 6% Cum. Pref., 1 to 40,000 (as 10:6 6 154— 164 | 154— 164 155 
400,000 Do. 59% Deb. Stock, " Borip. (iss. at £115) ‘all paid iv. 8 5 125 —180 xdj125 —180 er = 
80,000 | County of Lond. & Brush Prov. E ec. Ltg., Ord. 1—80,000 | 10 | «i | nil 124— 184 | 12 — 18 124 | 12 
10,000 Do. do. do. Nos. 80,001 to 40,000 10 is 922 12 — 13 114— 123 is po 
20,000 Do. do. do. e га Pref., 40, 001—900, 000| 10 6 % 6 144— 153 | 144— 154 15 142 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400. 5 .. 5 5 — 5 — 54 ся 2 
15,661 | House-to-House Electric Light Supply, Ord., 101 to 15, 761 5. 4 9—1 9—10 91 
12,000 ро. до. 7% Cum. Pref. . 517% 7 94— 104 91— 103 sa we 
110,000 | London Electric Supply Corporation, Limited, Ord. баг 8 x iss 3 — 33 8 — 34 3} E 
48,050 ' Do. do. do. 6 % Pref. 5 „ | € 6 — 64 0 — 64 6A 63 
100, 000 Do. do. do. 4% Ist Mt. Db. Stock Rd. |Stock| ... : .. 162 —104 102 —1C4 108 ` 
62,500 Metropolitan Electric Supply, 101 to 62,600 T 10 5 6 174— 184 18 — 19 188 18 
22, 500 Do. Nos. 62, 501 to 85, 000, £4 paid dep MU шу, a . 10)1— 114 118 
220,0007 Do. % First Mortgage Debenture Stock |... 44% 4 115 —119 xd 115 —II9 .. Э 
6,452 | Notting Hill Eleotrio Li ghting "m —. 10 4 6 17 — 18 17 — 18 о А 
81,080 | St. James's and Pall Mall Electric Laght, Cru. 5 103 па 16 — 17 17 — 18 | 1711 16; 
20,000 Do. do. 7% Pref., 20,081 to 40,080 5 7 7 9 — 10 9 — 10 92 94 
65,000 | South London Electricity Supply, Ord., £3 рай. |B] . — 8 | 3— 33 33. 3 
79,900 | Westminster Electrio Supply, Ord., 101 to 80,000 5:99, 12% | 153— 164 . 164— 164 161 16 
* Bubject.to Founder's Shares. t Quotations on on Liverpool Stock Exchange, 
1 Unless otherwise stated ali shares are fully paid. in deferred share M, prone bere Deed ne comet 
FCE of one year and iho fd part 
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SHARE LIST OF ELECTRICAL COMPANTIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


[Vol. 44. No. 1,109, Janvanr 19, 1690. 


— — ННЦ ЦН — — — — — — — — — — 


Stock 1, Cl Closin 1 done 
Present or Dividends for | а 3 weinen А8 | daria week 
Issue. NAMB, |Bhare. the last three years. чоон 4th. зи Lith. PME ended 1 
NE 1896. | 1897. 1398. Highest. | Lowest. 
60,000 | | Aluminium.‘ A" shares, Nos. 1—60,000  ... ee E. Di 3i— 34 34— 3j 3 vas 
90,000 | Do. 44 95 lst Mort. Deb. Stock Red. Stock! 94 —100 | 94 —100 
30,000 | British Electric pee ha j "d | 10 |1541— 164 16 — 17 к 1. 
Do. do. 6 Cum. Pre Е 30,001—40,000 ^ | À | | 
10,000 (issued at £2 10s. prem. all cag 10 18 — Wg | 18 — 194 184 | 18 
100,000 Do. do. 5 % Perpetual Debenture Stock ... Stock A i 119 —121 119 —121 1203 | 1194 
90, 000 Brush Elecl. Enging., Ord., 1 to 90,000 з nil nil 19— 2 — 2 8 * 
90,000 Do. do. Non-cum. 6% Pref., 1 to 90,000 2 nil 4% 21— 28 2i— 28 " 
125,000“ Do. do. Perp. Deb. Stock . Stock i 1—15 111 —115 v 
50,000 Do. do. 44 95 2nd Deb. Stock Red. Stock 101 —104 xd 101 —104 m es 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... 5 | 94— 104 91— 104 108 os 
90,000 Do. do 44 95 1st Mort. Dob. Stock Red. Stock| 110 —113 xd|110 —113 fe» -— 
35.250 | Central London Railway, vu Tees tr o RD CU | | | og— 104ха! 9g— 103 103 Ө 
178,303 Do. do. do. £6 paid ое ise lo 397]. zen 51 — 64xd 54— 64 «i Tt 
61,033 Do. do. Pref. half-shares £1 paid „ | а-к, Vert 1j— ха 1j— 2 T in 
71,447 Do. do. Def. do, £5 paid * e 44xd_ 4 — 43 ^ ** 
630,000“ City and Sont! Tondon Railway .. ., Stock 18 14%! 67 — 69 67 — 69 69 GS 
22,500 Do. do. Ord. shares, Nos. 1 to 22, 500 £4 BERT IE uad s 34— 4 34— 4 ok oh a 
32,098 | . & Co., Nos. 1 to 32,008 Р; 1l4— 2} 21— 23 
Do. 5% 1st Mort. Re Debs., 1 to 43 o bis / 
82,850 | 2100 and 901 A 1 ,070 of £50 Red. eee | eee | 89 — 94 ха 89 — 94 | 
99,261 Edison & Swan Utd. El. Lgt., pe. ded shares, £3pd.1t099,2601 | 5 539 6% 21— 2} 21— 3 - set 
17,139 | Do. do. do. "AU Shares, 01—017,1139 | 5 55% 6 a 4 — 6 4— 5 | — - 
194,028 Do. do. do. 4 95 Deb. Stock Red. 100 | ... Р 95 — 97 | 96 — 98 | .. — 
110,000 Electric Construction, 1 to 110,000 ... ii 2| 6 @ 6 * 21— 24 21— 21 27. 21 
25,000 Do, do. 7 96 Cum. Pref., 1 “to 25,000 2 7 7 | 22— 81 21— 81 " — 
111,100 Do. do. 4% Perp. Ist Mort. Deb. Stock Stock „ | ane 105 —107 105 —107 |... - 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... B ue jas | 1— 1 — à |. ($a 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. NS RM TA i— 4 i— 4 exe ans 
9,6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 os IE. 2x 7 | 10 — 12 10 — 12 de si 
12,500 | Henley’s (W. T. j Telegraph Works, Ord. ... T 10 | 10 %| 12 % 22 — 23 221 — 233 23 224 
8,000 | Do. do. 7% Pref. .. 10 | 7 7 18 — 19 18 — 19 19 — 
50,000 Do. re do. 44 Mort. Deb. Stock... Stock H 44% 110 —115 110 —115 M - 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works 18 10 10 $ | 214— 224 | 214— 224 228 | 222 
800,000 | Do. do. do. 4 % Ist Mort. Debs. иу as 102. —106 102 —106 сс ү: 
87,500 Liverpool Overhead Railway, OG» ass (os 110 223 3} 104,— 1043, 914 — 107, * U 
10,000 t Do. do. Pref., £10 paid аа ow AN S 5 142— 154 144— 15} ses. |n 
87,350 | Telegraph Construction and Maintenance T: 12 15 15 * 87 — 41 87 — 41 393 383 
150,000 Do. do. do. 5 95 Bonds, red. 1899 100 5 5% 102 —105 xd 104 —107 ‘sary LIP 
13,400 | Telegraph Manufacturing, Ord. Nos. 6,601 to 20,000  ... 5 T ae | 7 — 73 74— 8 78 edi 
13,400 | — Do. do. 5% Cm. Prf. Nos. 6,601 to 20000 5| ... |... | 5— 6 | &— 6 „„ [sse 
540,000 Waterloo and City Railway, Ord. Stock ... ix 3001. eee 111 —114 111 —114 113 112 


+ Quotations on Liverpool Stock Exchange. А Uniess otherwise stated all shares are fully paid. 
Dividends marked § are jor a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
ham Electric Supply, Ordinary £5 ( rom рч) 104. National Electric Free Wiring, 10s. paid, N to yy. 
rb uminium, Ordinary, 10—12; 7 % Pre 8. Smithfield Market Electric, 4—5. 
House de House, 44% Debentures of £100, 103106, *T. Parker, £10 (fully paid), 162—164. 
Kensington and Knightsbridge Electrio Lighting, Ordinary Shares 
£5 (fuly paid) 18—14; 1st Preference Cumulative 6%, #5 
(fully paid), 72—84. Debentures, 103—106%. Dividend, 1897, 
on Ordinary Shares 10%. 
* From Birmingham Share List. 


Bank rate of discount 4 per cent. (October 13th. 1898). 


MARKET QUOTATIONS, 3, Wednesday, January lth. 


| This week. Last week. | Deorou or 


CHEMICALS, &o. 


Increase or 


This week. Last week. METALS, &c. 


| Decrease. | ecrease, 
| | | | | 
a Me Hyérochlori „ per ewt.| 5/- | 5/- T | b Aluminium Wire, in ton lots.. per ton £224 £224 | А 
а +. рег owt. | 22/- 22/- | * . Sheet, in ton lots. . per ton | £191 £191 : 
a „ Oxalic. e per cwt. | 82 /- 82/. T c Brass (rolled metal 9" to 14") basis per lb. 7d, d. id. inc. 
a „ Sulphuric ve S рег cwt 5/6 5/6 ee : » Tube (brazed) per lb. 82d. 94 id. inc. 
a Ammoniac, Ва! .. .. рег cwt,| 87/- 87/- ee „ Wire, basis per lb. 724. 7d. la. ine. 
: Ammonia, Muriate (grey) . per ton £19 £19 f Ebonite Rod per Ib. 8/- Bj- - 
(white) . per ton | £26 £26 Sheet per lb. 5/- 5/- os 
ы Bleachin powder * .. per ton 45 15 £5 15 =з | g Copper Bars per ton £70 £68 £2 ine, 
a Bisulphide of Carbon .. per ton £15 £15 50 ac e Wia (basis price) per lb. Bid. 8d. id. ino. 
a Borax T .. рет ton £16 10 £16 10 ee g » Sheet. per ton | £70 £68 £2 ine, 
a — 90 50 .. per gal. 7/- 7/- T ” d od per ton | £70 £68 £2 ine. 
a Co " (50 ең n, . per gal. 5/6 5/6 ‘ai n German Bilver Wire per lb 1/6 1/6 а 
а Соррет phate. .. рег ton £20 £20 10 '- dec, -s j only 8 tons 
a Lead, Nitrate . per ton £23 £93 х h Gutta-percha, fine per lb. 6 5/9 to 6/- obtainable 
a „ White Sugar per ton £30 10 £30 10 h India-rubber, Para fine per Ib 4 4/1 Id. дее. 
a „ Peroxide .. x .. per ton £2710 427 10 i Iron, Charcoal Sheets .. .. per ton | £18 £18 4: 
a Methylated Spirit Р .. per gal. 2/9 | 2/9 ва | 4 , Pig (Cleveland warrants) per ton | 45/1 44/3 10d. inc, 
a ME C Solvent (90 % at ií „ Forgings,accordingtosize рег ton From £11 | From #11 50 
1 C.) = M^ .. per gal. 5/6 5/6 "m | i „ Berap, heavy per ton 45/- 45/- ee 
a Potash, Bichromate,in casks.. per lb. | d. Bad. i „ Wire galvanised No. 8. per ton | £815 £8 15 А 
& > Caustic (75/80 °/.) per ton 24 £24 g Lead, English Ingot per ton £13 15 #18 76 7/6 ine, 
» Bisulphate .. рег ton £35 £85 g Sheet per ton £14 10 £14 5 5j- ine, 
a Shellac * : S per ewt. 65/- 65/- Mica (uncut slabs 8“ long) per lb. 6/6 6/6 a 
a Sulphate of Magnesia . os .. рег ton £4 10 £4 10 m Manganin Wire No. 28.. per Ib, | 8/- 8/- e 
a Sulphur, Sublimed Flowers .. per ton £6 15 £6 15 g Mercury per bottle £8 £7 15 5/- ine, 
> " Recovered е . perton | £515 £515 | o Platinum . per oa. £816 £816 А 
5 Lump .. per ton £55 £55 í Steel, Magnet, acc'd'g to "pen: p 'n p. ton From 415 to £40 om 
= Вода, Caustic (white 70 5%) per ton £710 | £710 í Steel, T Xu in bars .. £58 £58 — 
a „ Crystals... per ton £8 £4 g Tin, block i . per ton £101 £91 10 £10 10 inc, 
a „  Bichromate, casks per Ib. 8d. 34. l SINE 2 per Ib. 1/4 1/8 1d. ine, 
| | п „ wire Nos. 1 to 16 r lb. 1/5 | 1/5 è 
| j Yarns, Cotton, Single 101b. баа pr lb. 64d. 62а. 
J J » Flax, 6 or 8 lea.. per Ib. Bid. А 
| еа „ Hemp, 8 ply 10 Ibs. per Ib. d. А 
| bo w » Russian, 10 lbs, per lb, | 44d. 444. 
| | 7» Jute, 180 lbs. rove per ton £12 £12 > 
| NE eV Manila, 24 thread per ton £29 £29 T 
| | Zinc, Sheet (Vielle Montagne bnd.) p. t. £98 £29 #1 дее. 
a Quotations supplied by Messrs. G. Boor & Co. € Quotations "EDO by Messrs. Bolling & Lowe. 
b " » » The British Aluminium Co., Ltd j н v » He C. Yeo & Co. 
e 1 " » Messrs. Thos. Bolton & Sons. k » " „ M Ashby, Limited. 
4 » и " i ” ” Т! » Band Wake & Oo. 
6 » II m » 97 75 " W. T. G over & W L * 
ў 50 и » The India-Rubber, G.-P., and Telog. Works Co Lid N 0 99 » » P. iston & 
( „ " » Messrs. James & Shakspeare 0 ù b „ Johnson. Matshey d & Oo., Lid 
a as at м ackson & Till 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


^ ErzcraIC ImsERCOMMUNICATION ЈИ RarLway Tnams.“ By W. Е. 
Lasncpos, Vice-President. Paper read December 15th, 1898, 


(Concluded from page 38.) 


COBBSIDEBATIONS. 


We have now arrived at а pcint when we may, perhaps, with 
advantage take into consideration the material points. 

We have before us, brosdly, tbe principles of the electric systems 
in ове, as well as those experimentally established. What, then, are 
the principles which may be suggested as those which should underlie 
the provision of this means of communication ? 

Experience tells us, and the Board of Trade Report sugresta, that 
the communication should be of such a character as to lend itself readily 
to the interchange of carriages between different railways This involves 
not only the electrical principle, but the mode and form of coupling. 
ss well as the means of restoring the communication to its normal 
condition. The electrical system must be such as will conform to 
thet in use on otber lines of railway. We have seen that all those 
systems in use do practically stand upon a common basis. They 
bave either one insulated wire, and an earth or an uninsulated return,“ 
or two wires. They differ to the extent of some switching 
arrangements, but it will be clear that that method, which involves 
no special provision in respect of the position which the van occupies 
ia the train, is that which must commend iteelf for adoption. To 
modify the arrangements of those vehicles which do not conform to 
this demand would be an extremely small matter. It would also be 
better, as has already been explained, to employ an insulated “return ;" 
bot it is ble, though not desirable, to use an open “ return.” 

Tbatthe coupling for any electrical communication which might 
be established on railway trains should be combined with one of the 
mechanical couplings seems to be a sort of tradition barded down 
frem those dsys preceding the pericd when railway companies found 
marsballing sheds indispensable. We bave seen that the companies 
who have used an electrical communication have for years employed 
an independent coupling, and that they are now supplementing tbis 
by a second. The "cord" communication calls for coupling up, and 
certainly the time required for connecting together an coup- 
ling cannot be so great as that now incurred in connecting up this 
“cord” communication. The question, moreover, is one which, in 
respect of the majority cf trains, does not in any way affect platform 
wo k, for the resson that the trains, as a rule, come to the platform 
ready coupled up. 

It may, and very naturally, be asked: Bot why, if the two 
couplings—the electric and the brake—can be combined, should they 
nct? The question which here arises is mainly cne of responsibility. 
A question on the cost and convenience will naturally also present 
iteelf, but that of responsibility is unquestionably the most 
Will such a combination lessen the responsibility which attaches to 
the ¢ ficient maintenance of the brake? When a failure arises in a 
brake coupling or tube, how is it to be dealt with without the 
presence of the electrical attendant, and vice versá! Ате these men 
to hunt in couples—the one tied to the other? What does such a 
combination entail? It means the replacement of some 150,000 
brake coup and tubes. Will the cost prove more economical, or 
so econom as ifthe two were established and maintained inde- 
pendent the one of the other, leaving the two departments freedom 
of action and individual bility ? I advance these remarks 
from conviction, after mature consideration, that to combine the 
electrical with the brake coupling is, on many counte, undesirable. 

It has already been demonstrated that but one coupling for the two 
wires composing the communication, is necessary. That the hand- 
ling of this coupling is a perfectly simple and easy matter will be 
evident from an examination of the sample on the table. 

In the early portion of the paper it was suggested that, in their 
adoption of the mechanical cord, sh companies were animated 
by a desire to provide for the possibility of a derangement of the 
train more than with a view to the question of outrage. Improve- 
ments in the lubrication of axles, in points and crossings, in tke 

t way, and in the rolling stock generally, render the con- 

itions of railway travelling to-day incomparable with those of 1868. 
Derangement of a passenger train in motion is now a most unusual 
occurrence, Unhappily, violence and outrage still exist. In viewing 
this question it wouid appear that that which has now to be chiefly 
provided for is the npo of the traveller from outrage. Is this 


adequately pro for by the provision of a means of raising an 
alarm from one tion obly in each compartment? It is due to 
the conviction that tbis is not so, and tbat the only effectual mode of 


doing so is the provision of a meansof communicstion in the neigh- 
boerbood of each corner of a compartment, that I have endeavoured 
to evolve the method referred to as that which bas been applied to a 
Midlsnd train 

Although scemingly а very emall matter, there is another phase of 
the question which is material to the sdoption of an aniversal system, 
vis , the means by which the communication, once used, is restored. 
This is done by a key carried by the guard. It is usually of private 

, and differs with most companies. It should be common 
to all, otherwise guards will require to be furnished with a key sp- 
plicable to each of the companies’ stock which may pass over the line 
upon which he is engaged. 

Other points of equal, although not of universal, importance will 
no doubt present themselves: the description of wire to be used; 
whether it shall be insulated with gutta-percha or rubber; the 
character of the indicator, of the commutator, the description of 


battery, &c.—all questions of moment, but not vital to the 
of interchange of stock. In relation to that we have to bear in mind 
that it involves three fundamental principles, viz. :— 

1. The electrical system. 

2. The form of coupling. 

9. Uniformity of releasing key. 
That one system should be adopted throughout, even in matters of 
detail, is, of course, to be desired, but uniformity in the three points 
named are essential to an interchange of stock. 

There remain but two more points at which to glance, viz , com- 
mupication with the driver, and provision for callir g attention to the 
division of a train when in motion. | 

There is no difficulty in providing for communication with the 
driver, but it is desirable the battery on the engine should be dis- 
pensed witb. This it is possible to effect by providing each guard's 
van with a coupling applicable to the locomotive. The cost of adopt- 
ing this course would be Jess than that attending the provision and 
maintenance of a battery on the engine. Another point is, whether 
it would not be better to sound a whistle on the engine, rather than 
operate a bell. Tre whistle would probably be easier to maintain. 

In the earliest established electric communication systems a means 
was provided for claiming attention should a train become severed. 
There is no difficulty attending this, but it would appear that the 
need for it no longer exists. Since thore days the automatic brake 
bas been introduced, and if a train should at any moment become 
divided, the progress of all portions of it would at once be arrested. 

The title of this paper indicates that its purpcse is to treat of the 
subject from an electrical point of view. Reference has, however, 
been made to the fact that there is in use another means of claiming 
the attention of the guard, vis.,a partial nee of the automatic vacuum 
brake. Each compartment of a carriage is provided with a means cf 
opening a small valve connected with the brake pipe. To what 
extent this is e ffective—whether it varles with the speed of the train 
or other conditions, or whether such a system is a desirable one—I 
am not in a pcsition to say, and I only refer to it here in order to 

t out that, should an electrical tyttem be adopted, carriages pro- 
vided with this means of applying the brake could be looped in on 
electrically fitted trains by means of a loose coupling ; but there 
would be a difficulty in dealing with electrically fitted vehicles 
interposed in trains worked ur der this partial application of the brake 
system. | 

In concluding this paper, I desire to tender to the general 
managers and to my confrères, the electrical engineers, of the various 
railways, who have so kindly assisted me with information, my most 
hearty and reepectful thanks. 


RAILWAY PASSENGER COMMUNICATION. 


Extracts from the Report of the Committee appointed by the 
resident of the Board of Trade. 


ВувзЕм зи Usm он Rar улув IN OTBER COUNTRIES. 


The Committee thought it desirable to ascertain the means of com- 
munication ured cn railways in other countries, and they therefore 
requested the Board of Trade to obtain for them through the Foreign, 
Oolonial and India Offices information as to the means adopted on 
the princi railwsys in Austria-Hungary, Belgium, France, 
Germany, Italy, Russis, Switsorland, the United States of America, 
Canada, New Bouth Wales, and India. 

The replies received show that in Austria all fast and express trains 
are fitted with an electrica] communication (system Rayl). In 
Hungary the use of corridor carriages is said to be nearly universal, 
and when these are fitted with an automatic brake, means are pro- 
vided to enable the gers to apply it, and thus call the attention 
of the servantes in charge of the Gaio, and no fartber means of com- 
munication is thought necessary. A system of electrical communica- 
tion was formerly employed, but it has gone out of use since autc- 
matic brakes were generally adopted on main lines. In Belgium a 
mesns of communication by the application of the Westinghouse 
brake, similar in principle tot hat in connection with the vacuum 
brake by the Great Central and other railways in this country, is in 
force on tbe State railways; and it is instructive to note that it was 
thought desirable to increase the siz) of the valve through which the 
air escapes from the brake pipe, when the brake is applied by a pas- 
sepger, во as to ensure the speedy stoppsge of tbe train. The same 
arrangement is used on the principal Italian railways. In France, 
the system to be adopted is left to the discretion of the individoal 
companies, some which employ electrical means, generally 
“ Prudhomme’s ” system, whilst others prefer the Westinghouse brake 
system. ! 

714 Germany almost all passenger trains are fitted with automatic 
brakes, and means are provided to enable passengers to apply the 
brake in case of “a he el 

In Russia and Switz rlard corridor carrieges are generally used, 
and, when automatic brakes sre provided, passengers can apply them. 

In Canada there is direct mesns of access from one part of a train 
to another, each beirg connected to the next by a gavugway, 
but a cord runs tbrough the train by which a signalto stop can bs 
conveyed to the driver. | 

In India various means of communication have been tried, but the 
Iodian Government state that the only one that has given satis- 
faction is an electzical method, invented by the late Mr. G. К. - 
Winter. This system, in which the electric connection between tbe 
carriages is made by means of the side or safety chains, has been in 
use on the Madras Railway since 1880, and is being introduced on 
the Bouth Icdian Railway. 


CONCLUSIONS AS TO Existma Systems. 


Most of the witnesses examined by the Committee agreed tbat 
the ordinary means of communication by means of a cord outeide the 
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carriage is unsatisfactory, and with these opinions your Oommittee 
en concur. | 

Owing to the difficulty of obtaining access to the cord in cases of 
emergency, and to the uncertainty of its action when pulled, this 
system cannot be regarded as affording a reliable means of commu- 
nication, and the Committee have no heeitation in condemning it. 

Some advantages over this system are no doubt seed by those 
in which a cord or wire passes inside the carriages, but the Committee 
cannot hold that they are satisfactory. 

As regards the electrical systems of communication referred to 
above, the Committee had the advantage of making trial of that in 
use by the London, Brighton and South Ooast Railway Company, on 
& train plsced at their disporal by the company. They found it to 
work efficiently, whilst the company, as previously mentioned, have 
no record of its having ever failed. 

Evidence was received by the Committee indicating that the elec- 
trical methods in use on the South-Eastern, and London, Chatham 
and Dover Railways, had given satisfactory results. 

The Committee also had an op ity of inspecting an electrical 
system fitted by the Great Eastern Railway Company to one of their 
trains, in which the wires are carried along the brake pipes, and the 
coupling of the pipes between two саме automatically gives the 
nccessary connection between the wires. is system worked satis- 


factorily when tested, and it has the advantege of obviating the 
necessity for any additional coupling—a tw the Committee 
think will be found of considerable importance to railway companies 
in working their traffic. 

The Committee are of opinion that all these electrical mn 
though some of them may be capable of improvement, may be con- 
sidered as providing efficient means of communication. 

The London and South-Western Railway Company have been good 
enough, at the request of the Committee, to fit up a train with a 
somewhat similar system, in which the electrical connection between 
the carriages is made by coupling the side chains. 

The system wasinvented by the late Mr. G. K. Winter, and, as has 
already been stated, is largely used in Iudia. 

As the train has only recently been fitted with the apparatus 
there kas not been time for a prolonged trial of the system, but, so 
d as the tests have gone, they have, we understanó, teen satis- 


tory. 

The conducting surfaces, however, being open to the atmosphere 
and to dust or snow, are not likely, in the opinion of the Oom- 
ие to Ъз as efficient as those which are placed within the brake 
coupling. 

A system of communication by means of the automatic brake has 
been applied in this country only on trains using the vacuum brake. 


APPENDIX. 
TABLE I.—PaArsSENGER RoLLING STOCK. 
ENGLISH AND WELSH RAILWAYS. 


Coaching. Total 
Railway company. Engines. ' . PERSE БЕ аш 
| Saloons. 1st. , 2nd. | 8rd. Composites. Vans. Sore cease ере. 
Brecon and Merthyr "T às Eus 91 | 2 | 9 18t , and 2nd | 33 4 | 5 1 | 1 55 
Oambran . 71 14 ! .. 110 72 | 38 23 | 6 | 268 
Qheshire Line22ss. 67 58 177 37 16 35 31 421 
Fast and West Junction 35 Me ch. чё 4 Eo 023 ue us 11 
Furnes .. .. ... i 124 | 5 E ES 190 70 | 47 27 90 , 369 
Great Central .. 775 з 58 .. 710 194 82 | 59 | 94 | 1,119 
Great Kasten .. . 998 37 437 436 | 1,492 916 | 367 | 423 | 241 | 4348 
Great Northern n. . | 1069 | 127 100 156 | 1,933 79 , 284 240 145 | 2,954 
Great Westen 1,868 259 179 | 2,623 1160 ' 1,134 598 | 352 | 6,285 
Hull, Barnsley and West Riding Junction 75 2 i О. e 47 24 12 10 6 101 
Lancashire, Derbyshire and East Coast І Ede. Жо 39 8 | 13 8 4 73 
Lancashire and Yorkshire $i 55 1.258. 244 187 2,124 628 221 134 136 | 3,624 
London, Brighton and South Ocast 466 379 245 | 1,178 454 3383 216 146 | 3,000 
London, Ohatham and Dover ... 210 22 244 224 442 75 178 35 21 | 1,236 
London and North-Western 2385 | ... 1 1,910 280 | 2,231 (1000808, 894 еі | 1000 | 6,916 
; | in lat class; | | 
London and South-Western  ... 7.2 79 312 . 1100 | 1,175 674 , 874 | 290 | 150 | 3,694 
London, Tilbury and Southend » 43 3, 54 2 237 | 16 | 17 6 .. | 893 
Metropolitan... sis eoe Ps is 80 | 2 62 ! 8b 163 | 44 6 3 2 ! 367 
Midund „ „ „  .. ee | 2360 | 295 .. | 1800 936 ^ 685 443 546 | 4,795 
Midland and Scuth- Western 18 |... „„ ae 16 7 | 19 2 | 54 
North-Eastern ... ... 1963 | .. 160 16 | 1986 | 59 407 | 895 | 164 337 
North S'affoid ... 153 4 11 18 | 189 | 58 25 30 21 | 3951 
South-Eastern . , 439 1 | 375 253 | 867 | 176 | 397 117 | шї | 2329 
Taff Vale. 199 — 5 7 130 47 96 | 11 — 4 
Totals ... 15,286 288 | 5,20 2.151 19,370 6,701 | 6,105 | 3767 | 3177 |46279 
| . | 8 
Scoion RAILWAYS. 
| | | 
Caledonian Sib. amc dex ор uses 4788 iu 277 1,115 297 | 206 16 4 | 2032 
Great North of Scotland — ...  .. . 112 БИ 75 984 51 62 16 | 13 501 
Glasgow and South-Western 945 2 181 563 104 120 82 101 | 1151 
hland bes eee eee 133 2 54 167 49 71 25 9.) 488 
North British ... 740 407 . j 1282 140 283 177 481 | 3,775 
Totals ..  ..  .. 9,118 2 | 994 | | an еп 747 | 416 | 656 | 6,867 
Int н RalLwars. 
| ! 
Belfast and County Don 2 22 23 а 44 ву 6% 1| 1170 
Belfast and Northern Counties... i uu 10 6 124 77 32 23 8 280 
Oork, Bandon and South Coast... | 18 3 B bs 27 14 6| 4 2 56 
Donegal .. ! 9 " 58 К 10 9 9 3 5 36 
Dablin, Wicklow and Wexford 58 48 73 101 12 41 18 6 299 
Great Northern 145 38 20 | 181 87 67 95 43 | 549 
Great Southern and Western ius .., 178 1 50 34 178 76 98 86 32 555 
Midland Great Westen. 127 1 25 25 93 38 61 60 24 $27 
Waterford, Limerick and Westen — 58 "m 2 "" 59 37 23 22 7 150 
Total. 65 5 | 193 | 181 | 837 291 265 | 319 | 123 E 
English 15,26 | 288 ` 5020 2151 9.370 6701 6105 3767 | 3,177 46.679 
Scotch... 2118 2. 9.4 X. 3.411 641 747 416 656 | 6,867 
Irish 695 5 193, 181 637 391 365 319 ; 128 | 2492 
Totals... . 18099 | 295 | 6207 | 2332 23,018 7,736 7217 4.502 | 3951 55,808 
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Tasty IL—Darry Tuer or BATTERIES JOINED UP IN PARALLEL, OCTOBER 18TH TO NovEMBER 208, 1897. 
| 
| Bichromate 2-quart cells. | Leolanché No. 1 cells. 
Date. —— — — — —— — ERE 
is dx | 8. | 4. b. 6. | 1. | 2. | 8 4 | 5 | é. 
1897. | | i | 
October 18:h | 190 175 | 175 | 170 | 170 | 165 136 | 1°45 | 145 | 140 | 145 | 145 
T 19th 1:35 | 170 175 165 170 1 60 135 145 145 1:40 1:46 | 1°45 
| 
А 20th 1:38 | 175 175 165 1:65 1 80 185 145 1°45 1°40 1:45 1:45 
| bare ` bare 
- 218 143 | 170 170 165 170 162 1:30 1°45 1 40 1:40 1:45 140 
bare bare bare 
А 2ind 1:45 | 170 175 170 1-70 1°65 1:30 1 45 | 1:40 1:40 1:45 1°45 
bare | bare 
85 23rd 145 170 175 170 170 1 65 130 145 140 1:40 1'45 1:45 
| bare | dare 
T 25th 1°55 180 180 1:75 170 165 130 145 1°45 1°45 1:45 1:45 
tare bare 
„ — 26th 1.50 180 | 180 | 175 | 170 | 165 | 130 | 150 | 140 | 145 | 145 | 145 
bare | bare | | | bare bare 
„ — 27th ' 150 | 175 | 175 | 120 ‚ 170 | 165 | 180 145 | 140 | 140 | 145 | 145 
„ 2th .. .. .. | 150 | 175 175 | 170 | 170 ' 165 | 130 | 145 | 140 | 140 ' 145 | 140 
re | | 
29th |. 1:50 175 180 170 | 176 | 1 65 135 | 145 | 140 | 1:40 145 1:45 
| bire bare bare | | | 
„ on ‚ 155 | 175 | 180 | 170 | 175 | 165 | 135 ' 150 140 ' 140 145 | 146 
| | bare bare bare | 
November Ist .. ..  .. , 156 | 180 , 180 170 175 | 165 | 195 | 155 145 | 145 , 145 | 145 
| | | bare bare biro | | 
е ода ..  ..  .. 155 | 180 | 175 170 | 170 ' 165 | 135 150 | 145 | 145 , 145 | 145 
| bare | | | | bare | | bare bare 
v 9rd |, 155 1:80 170 175 | 170 165 1:35 1:50 | 145 i 1°45 | 1:45 
А ! re | | 
„ dtn | 165 | 180 | 175 | 170 | 1°70 | 166 | 195 | 160 145 | 140 145 | 145 
| re 
» th 155 | 180 | 175 170 | 175 | 166 135 | 145 | 145 | 140 145 ! 145 
| 
ii 6th 1°60 1:80 1:80 170 | 175 1 65 1:35 1°50 | 1 45 1:45 | 1:45 | 1:45 
bare | | bare | | 
„ Bth | 165 | 190 | 185 | 175 ' 180 | 170 | 135 | 150 145 | 145 1% | 145 
| bare | bare | bare | bare | 
А 9th а 1:60 1 80 175 1 70 | 170 1 65 133 1:50 1:40 140 | 145 1:45 
Ši 10th .. | 105 190 1:80 | 175 | 175 1°70 1:40 1°50 1 45 145 | 1°46 145 
| һате һате | bare . 
- llth | 1:60 ias 180 | 175 175 170 1 35 1:50 1°45 1°45 1°45 1°45 
e 
" 12th | 1:60 1:85 1:80 | 175 175 1-70 1:40 1:65 1:45 145 150 | 1°50 
| | bare bare bare bare 
б 18 , 160 1:90 180 1°75 1:75 170 1:35 1:55 1:50 1:45 1:50. 1°45 
| | bare bare | bare bare | 
v 15th 160 190 1 85 170 175 170 1:40 1°50 145 1°45 159 145 
bare bare bare 
a 16th 1:60 190 1°80 175 176 170 140 1:50 145 1°45 145 1°45 
bare bare | 
30 17th | 160 190 180 170 1°75 170 1 40 160 1:40 1:45 1°45 1:45 
| һате | bare bare 
m 18th | 1:60 1:95 180 170 175 165 1:40 150 145 145 145 sid 
are 
5 19th | 100 | 1:90 180 170 170 165 | 140 1:50 1:45 1:46 145 1:45 
| bare | bare | 
„ 20th | 160 | 190 | 185 | 175 | 180 | 165 | 140 | 10 | 146 | 145 | 145 | 146 
! bare bare | | 


Through the kindness of the Great Central Railway Oompany, the 
Committee have had an opportunity of practically testing this method 
of communication. It worked satisfactorily, and companies by whom 
it has been adopted speak of it in the highest terms. One of its 
greatest advantages is that each carriage is complete in iteelf, and the 
coupling of the brake pipes between two carriages of necessity connects 
the means of communication. It has also been pointed out to the 
Committee tbat, in the case of interchange rolling stock fitted with 
both the vacuum and Westinghouse brskes, the same apparatus 
within the compartment can be made to actuate valves connected to 
either brake pipe, so that whichever brake is in use, the means of 
communication is available. 

As already stated, the system is largely applied on Continental 
railways to the Westinghouse brake, and а to bave given satis- 
faction; bot in the opinion of the Committee, it wonld be improved 
by an additional arrangement, by which the attention of the driver 
and guards might be audibly called to the signal, and by which drivers 
and could communicate with each other. 

It bas been suggested that the increasing use of corridor or otber 
similar carriages will do away with the necessity for means of com- 
munication, but the Committee cannot agree with this view, as they 
are of opinion that some method of communicating with the driver 
and guards is as necessary upon corridor as upon other trains. 

Your Oommittee have carefully considered the second point 
referred to them, vis, whether any system in use or avallable is so 
efficient as to make its general adoption desirable. | 

The Committee do not think that any one of the electrical systems 
of communication in use at the present time poenos such advantages 
over the others or over the brake system as to justify them in recom- 


mending it for general adoption. 


Oa the other hand, many railway companies entertain a strong 
objection to granting to a passenger even a limited control over the 
brake, and the Commi do not think that a system which 
involves the grant of such a control, however efficient it may be, 
should be pressed upon a company against the advice of its 

ble officers. | 
systems not in use, but available, the Committee have had a 
number brought before their notice. Many of these are very ingenious, 
and do credit to their inventors, but they bave in most cases been 
anticipated by other inventions, and either closely resemble or possess 
no great advantage over means now in use. х 


Оохргттонв WHICH А METHOD OF COMMUNICATION SHOULD FULFIL. 


The following are the conditions which it appears to the Com- 
mittee a method of communication should fulfil to be entirely satis- 


actory : 
1. It should be one which would lend itself readily to the inter- 
change of c between different railways. 

2. It should be easily applicable, and shoold communicate directly 
with the driver as well as with the guard», whilst the means by wbich 
it is actanted by the passenger should be in a conspicuous position, 
either in the centre, or at both ends of the compartment, without 
affording too great & n to passengers to tamper with it. 

9. It should be reasonably cheap, as to both initial cost and main- 


e. 
4. It should afford an indication outside the carriage of the com- 
partment from which the communication has been made, and a 
үче: should not be able to replace the means by which the alarm 
в given. 
5. It should not entail the use of additional couplings to those 
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already existing, vis., the screw coupling, the side chains, the auto- 
matic brake, and the heating apparatus (where in use). 

6. It should be capable of being used as a means of communication 
between the driver and guards of a train, as well as between the 
passengers and the driver and guards. 


EXTENSION ОР THE Existina Law. 


The Committee were also directed to consider whether any exten- 
sion or amendment of the law on the subject is desirable, and to this 
point they have given careful attention. | 

Under the present law, means of communication need only be pro- 
vided on trains running 20 miles without stopping. It is obvious, 
however, that serious harm can be done, either by accident or design, 
in a journey of much less duration. Experience has, unfortunately, 
shown that & very short journey affords sufücient time to enable 
murder and outrage to b3 committed. 

Several railway companies have already fitted, or are fitting, means 
of communication to all their trains, irrespective of the distance to 
be run without a stop, and representatives of other companies agreed 
in evidence that such an extension was reasonable. 

The Committee are of opinion that the law should be so amended 
as to require efficient means of communication to be provided on all 
passenger trains. 

CONCLUSIONS. 


Oa the three pointa to which the inquiry of the Committee 
"m directed, their conclusions may therefore be summarised as 
ollows :— 

I. That of the methods of communication at present adopted, the 
outside cord system should be condemned as inefficient, while the 
systems in which the cord or wire is inside the carriages cannot be 

as satisfactory. The principal electrical systems and the 
„ by means of the brake may, however, be held to be 
efficient, І 

II. That no опе of the electrical systems во far excels the others 
as to enable the Committee to recommend it for general adoption, 
although they prefer the system of communication described above as 
experimentally used on the Great Eastern Railway. 

II. That the law should be extended so as to require the provision 
on all trains of an efficient means of communication between pas- 
sengers and the servants in charge of the train, which could also bs 
used as a means of communication between the guards and driver. 


"TurRovRMENTS IN MaacmETIO Spaom TIGER.“ By Dr. 
Отлтвв Lopes, F.R.S., Member. (Paper read December 8th, 
1898). 


(Continued from Vol. 43, page 995.) 


Paar II. 
PRELIMINARY EXPERIMENTS. 


I wiLL relate briefly a selection from some of the early experiments 
made on simple wire circuits, at first often without condensers, in 
order to find what sort of valne of mutual induction coefficient (м) 
was sufficient to give audible signals between a couple of coils of 
wire lying horizontally in the same plane. 

1. o coils of thin wire, each of 350 turns, and 30 ош. fi foot) 
diameter, with 5 amperes maintained in one at a frequency of about 
100 by an alternating dynamo; a telephone connected to the other 
coil responded andibly when it was at 6 metres distance. The м in 
ees is 287 C. G. S., which is large, but no capacity was used to 


2. Two coils of No. 15 wire, each of 8 turns, on & hoop 92 cm. 
(1 yard) in diameter, and with 11 amperes maintained in one ata 
frequency of 120 by means of a make-and-break tuning fork; a tele- 
рео теша responded at 3j metres. In this case the x = 

9. A pair of coils in separate buildings 100 metres distant, each 
with & condenser, the transmitter 60 turns of No. 18 wire 
round a small room nearly 4 metres square, the receiver beirg one of 


the above hoops a across wound with 8 turns of wire; the hum 
hers be just h . The м in this case is only 06 C. G. S., which is 
good. 


4. The next experiment is worth quoting in fuller detail. It was 
made in 1897, & month or so later than the above-called (1) when 
things had improved. Below is a diagram of the connection at the 
sending end; the dynamo being replaced by a tuning-fork inter- 
esed (all kind of intermitters have been used in different experi- 
menta). 

Fisthe Koenig fork on its massive stand, vibrating 111 complete 
swings a second. 

b is a single storage cell, and м is the magnet and vibrating solid 
contaot to maintain the fork's motion. 

H is the mercury cup contact for the main current. 

B is a battery of 16 storage cells. 

в is a condenser of variable capacity, and c the coil of 60 turns 
approximately 4 metres square. 

v is a voltmeter to indicate the potential difference at the terminals 
of the condenrer. 

The self-induction of the coil being ealculated roughly as 0 06 


henry, the appropriate capacity for tuning, to the fundamental and 
the different harmonics, would be:— 
For the note 111 per second, s should be about 35 mfd. 
"n зз 222 n п 57 oe » 
n 0 333 » » » эз n 
» » 444 » » » » 2:2 » | 


Practically it was found that 2:0 microfarads gave excellent tuning’ 
sending up the voltmeter to 98 volte, though the applied E.M.F. was 
only 32 volte. And under these conditions the note of 440 could be 
distinctly heard in the small coil in the distant tower; and by intro- 
ducing a key into the sending circuit, without interfering with the 
continnal vibration of the fork, messages could be sent and read with 
ease. 


ni 


The receiving circuit was about 100 metres distant, high up ia the 
College clock tower across the quadrangle, as in the last experiment; 
but the small hoop coil was replaced by a square coil of 22 turns of 
No. 18 wire about 38 metres square, whose L was therefore 0 008 
secobm. A capacity of 16 microfarads was needed to attune the 
circuit to the note listened for. 

5. Instead of any maintained alternator or intermitter of any 
kind, the make and break, or the reversals, of a signalling key were 
sometimes used alone to do the whole thing; and when a battery 
such as 144 very small Planté cells was employed, the induction ticks 
heard in the secondary at each charge and discharge of the primary 
condenser sufficed to give clear signals at a moderate distance, on the 
“sounder” plan, the beginning and end of each lorg and short signal 
being marked. 

6. Another method is to have a much better insulated wire for 
the primary coil, and to discharge round it a Leyden jar with a short 
spark gap excited by a Rhumkorff coil; the spark being made 
whistling by a moderate glass-plate condenser (see “ Modern Views 
of Electricity,” Lecture III., 435, second edition), the shrill 
En sounds can be heard in a suitable distant telephone and 
coil. 

7. A pair of coils nearly 2 miles distant were now arranged, the 
transmitter being a rongh square 100 yards across with five turns 
of four No. 16 wires in parallel, and the receiver being a lopg 
rectangle of the same periphery, about 30 yards wide, consisting 
of 19 turns of No. 18 wire. A dynamo with a multiple armature 
was employed, which was coupled up so as to give a nominal voltage 
of 175 volts (240 as measured). Nothing could be beard at the dis- 
tant station without condensers, although the м = 10 C.G.B. This 
was expected, because of the high im and resistance. Bat 
when condensers were added at both ends and adjusted for resonance 
to the first harmonic —abont 200 per second the tone became faintly 
audible. The transmitting condenser was 10 microfarads, viz., four 
5-microfarad condensers, two in parallel and two in serier, which, by 
resonance, ran the effective voltage up to 1,100 volte; and the 
receiving condenser was 2 microfarads, shunted by an ordinary 
70-ohm Bell telephone. 

The self-induction of the sending cable was in this oase 0:02 
s:cobm, to which bas to ba added 004 secohm for the dynamo; 
while the resistances were 4 ohms for cable and 1 ohm for dynamo. 
Bo the reactance part of the impedauce for the octave frequency was 
neatly 80 ohms, and the current therefore only about 3 amperes 
without sendiog condenser, A condenser magnified it four or five- 
fold. The sendirg condenser can always be replaced by a dynamo of 
higher voltage; but, on the other hand, given any dynamo, a sending 
condenser will increase its power, except on circuits whose resistance, 
and therefore damping, is excessive. 

The self-induction of the receiving cable, as connected, was 
zrd secohm approximately, and its resistance was 193 ohms. Even 
here, therefore, the impedanoe was more due to self-induction than 
to resistance, the value of р L being 410 ohms, and so the condenser 
was a great advantage. In fact without it nothing could be heard, 
with the given smount of power репо . 

It may be serviceable here to show how quickly to calculate the 
frequency for any given self-induction and capacity. 

Let т, be expressed in secohms or henries; lets be expressed in 
microfarads; then the resonanee frequency of the circuit is 


160 
~ (n8) ' 
So in the above case the syntonised sending frequency comes ouf, 
160 
„ (0:06 x 10) 
the syntonised receiving frequency, 
160 
м (032 x 2) 
and the fundamental note of the dynamo oscillated about 100. 
The damping term of these particular cables, vis., = is, however, 
certainly tco high, and the wire used for such large circuite ought 


certainly to be thicker than No. 18 or 16. Coupling up the strands 
of wire in a telephone cable in different ways does not affect the 


= 208 per second ; 


= 200; 
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damping constant, for the в and the r vary similarly; but the power 
of coupling them up differently is often convenient in enabling 
taning to be got with a moderate condenser capacity, and, in general, 
in giving an adjustment for different notes. Otherwise, greater 
number of turns just the same effect as thicker wire; it is simply 
mass of copper which is required to increase the power of a circuit to 
send or receive over big distances, and telegraphy over any distance 
by this method becomes, therefore, chiefly a matter of cost. 

It may be well here to give the elementary theory of induction 
between a pair of circuits, each with condensers, especially for the 
case where the circuits are syntonised to the applied frequency. 

Consider a circuit with -induction and resistance and capacity, 
сна by an alternator of E. M. F. = и cos p t: the primary current 

is 
mcos (p t — a) 


Viv +r -A) 
where the lag « is given by 
| - 1 
B tana = »(t — ae): 
If there is exact tuning (p? 8 L = 1) the lag vanishee, and the current 
becomes 


E cose pt 


— 
= 


its maximum valve. 
On a distant circuit with mutual coefficient м the induced E.M.F. 
is M о, or, in the above case, 


E 
M pou sia pt; 
во the induced current there js 


мр5 sin(pt — e) | 
Ae de) 


which, it again tbero be tuning (s L“ = 1), becomes 


_ Mpmnsinp(t . 
= MEAS (8) 
Let a cable contain N = n m turns of wire, of resistance р, 


unit length, coupled э in series and m in parallel, and be laid 8094 
a circuit of radius a: then | 


9 
n ^ х? 2 oF 


t = wa 


еван v ein pt 

an 

ET aoc 2 g 
„ 2142 v 5 pl ру 


„ 
4 : Ry i 7 Bi (4) 


where в; is the resistance of unit length of the cable itself as con- 
noed. 


Here the last factor in (4) is the maximum strength of current 
which the dynamo could send direct to the distant station if its cable 
were long enough to reach all the way, and if it were opened out as 
connected and laid straight, all the parallel turns parallel and all the 
series turns end to end; and with all the remaining self-induction 
impedance abolished by a suitable very large condenser. 

The actual carrent received ioductively is therefore a definite 
fraction of this direct line current: the fraction depending on the 
linear dimensions of each circuit compared with the distance, and on 
the frequency, and on the effective thickness of the receiving cable. 

Sappose we tried to signal a distance of 12,000 kilometres (across 
the earth) with a pair of No. 0 equal cables, each once round an area 
comparable to Eogland, вау, а circle 200 kilometres in diameter, 


савез серен of 1,000 and an applied voltage of 200; ignoring 


aud other losses (which in condens 


all hyste ers are often impor- 


tant), and ignoring also the conductivity of the earth, which may be 


very troublesome: 


_Е S ous 200 eae EAT. quem A. am re: 
xr 0322 х 12,00 ~ 20 Pere! 
p , 1000 x2r _ 2x, 

Bi 8,220 3 


100 x 100 
4 x (12,000)? ` 
These are the three factors; so the induced telephone current is 
about 2 microamperes, which is within the limit of audition. 

The self-induction of such a cable would be between 9 and 3 
secohms, its resistance about 200 ohms, and the capacity needed 
only about zo microfarad. 

This aritometic is a mere illustration of what would bappen if 
everything were favourable. 

Consider further the arrangement of coils adapted to really distant 
syntonic magnetic space telegrapny with very precise tuning. The 
mutual induction coefficient depends upon n я a? b?/r3; or for 
similar equal coils, each of periphery / and » turns, 

M f? = the effect of the coil at a given distance = n? Zí, 


The amplitude of disturbance maintained by an alternator of 


a b 
ar 


tec quenoy p and voltage 20, in a circuit whose natural frequency 
pu (sr) ' may be written, 
Fo/8 


which in case of exact resonance bec.mes ков. Нерсе, to make 
resonance sharp, tbe coefficient ==. must be great. If this condition 


is not satisfled there will be a considerable range of resonance within 
which some exaltation of voltage is felt, bat no decided peak; 
whereas, if L/s в? is great compared with the period of one oscilla- 
tion, then except at a particular frequency the circuit is nearly 
inactive, but as the correct frequency 1s approached the activity of 
the circuit suddenly runs up to a high steep maximum, and condensers 
are liable to be burst by the immense and rapid magnification of 


vo 

Ке the case of approximate resonance, so that p? 8 L = 1 nearly, 
and introduce this value of в: then the coefficient which has to be 
big is ey ; e., for a given frequency simply the damping constant 


or logarithmic decrement, B/L, must be small, or the current-decay 
то constant, т / a, big, compared with the frequency time constant, 
ow 


ni (leg m 3) 


E m 5. .—.4 = п с approximately, 


nl 

; E 
where c is the thickness of the wire, which does not enter much into 
the numerator. 

Bo the two things which we want big are n? li and n c?; wherefore, 
in case of magoification of circuit for bigger distances, the thickness 
of the wire should be magnified as well as its length. Of course for 
really high frequencies it is no use having a thick wire solid. It 
must either be ribbon-shaped, or be stranded, with the stranda 
roughly insulated even if they are not going to be used otherwise 
than in parallel. 


MaauirioaTion Ratio. 


The amount of magnification of voltage caused by resonance is to 
be calculated thus :— 

The impressed H. M. F., or the E.M.F. of the sending dynamo, 
being xo, the effective potential difference between the condenser 
ү is such that, when there is syntony and when the damping 
8 small, 


in other words, the magnification ratio is 


У = РО tan a, 


Fo B 
г approaches infinity as the lag of current behind E. M. F. approache 
T. : 


The primary current without a condenser would be 0 


, VFP 
е ; z 20 tan a А 
but with the syntonising condenser it is Va ратл) or, approxi 
mately, =e, 


But it is to be remembered that all hysteresis losses—whether they 
be due to an iron core in the coil, however sub-divided, or by reason 
of a stratified or other imperfect dielectric in the condenser—and 
also all eddy-current losses by reason of induction in neighbouriog 
conductors, whether insufficiently sub-divided iron or earth or sea— 
all go to increase resistance—t.c., to increase damping—and thereby 
to diminish the magnification ratio. If the в be measured in the 
usual way, by y currente, it is liable to be supposed much 
smaller than it really is—:.c., smaller than the really effective в for 
alternating ourrents—es y for high frequency. Part of the 
art of magnetic space telegraphy will consist in avoiding or mini- 
mising these various sources of loss, all of which show themselves as 
an increased resistance. | 

Perhaps the neatest way of proving that the magnification ratio 
cquals p г/в is as follows :— 

Since in free oscillations à в v? = } р O, where v and o are the 
potential and current-amplitudes respectively, and where p? Ls «e 1, 
we get 


= „онла en Se 8 
Seq ру у (m + prt)’ | 
во the magnified or syntonic voltage, when the damping is small, is 


у 22s, 
B 


To maintain these oscillations is the function of the dynamo, and for 
this purpose it has only to supply the waste power, viz., 
$ B 0. 

Hence, in cases where n is large from any cause, considerable 
power is necessary; but where the в is small, including all the 
spurious losses which go to make up the effective В or dissipation 
constant, then violent oscillations can be maintained in a circuit with 
very little outside power. 

he whole matter is analogous to the swi of a heavy 
pendulum or bell, whose motion is excited and main with little 
energy if the impulses are properly timed, but which requires more 
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suerte when swung in a viscous fluid. The time of applied impulses 
should be the same as if it were free, although the actual time of free 
swing is a little lengthened by the friction. 

For circuits oscillating with extreme rapidity one of the principal 
sources of spurious resistance, and therefore of damping, is radiation 
of waves, but with these leisurely circuits there is no radiation that 
need be taken into account in estimating the waste of power. A 
church bell stiffly hung would become but little easier to swing if 
its clapper were removed and its wave-emitting property destroyed. 


Best CONDITION FoR Distant SmmprmG. 


Having realised that any distance can ba reached if enough copper 
and enough power are employed, it remains to reckon what is the best 
way of arranging the copper, and how little will serve to enable a 
given power to signal a given distance. . 

When nothing else has to be considered, the condition to be satisfied 
for signalling to a great distance is to make the magnetic moment of 
either coil as great as possible; its value is 


ик У Е 
4T" 


so all the copper available, w, should ba disposed in one large siogle 
circuit at each station. | 


n 1 ио = when syntoniscd ; 


Poss IBTL ITT OF UsiwG IRON. 


If iron is used as the core of a sending coil, it should be minutely 
sub-divided, and should, if possible, be hot—as near its critical point 
as practicable— because then both hysteresis and eddy losses are at 
th minimum; see a most interesting communication on the 
behaviour of iron at different temperatures, by Mr. D. K. Morris, in 
Proc. Phys. Soc. for 1896-87. 

A transmitter sha like a chimney or a lighthouse, with a long 
vertical thin iron strip core surrounded by many turns of wire, would 
be most efficient if only the damping losses could be got rid of. For 
the function of the sender is to produce the strongest possible alter- 
nating magnetic field at a distance, and this depends simply on 


magnetic moment, being =; at any distance r in an equatorial 


plane; and this field, though excessively and imperceptibly weak at 
any point, is then to be detected by the integrating power of the 
receiving coil over a large area. 

Bo, in general, if a magaet of moment m oscillates 2 т p times a 
second, and the receiving circuit is of area a, the number of lines 
passing through that circuit is 4 7% , and p times this is the 
maximum induced E. M. F. which a telephone or other instrument in 
the receiving circuit has to detect if it can. 


(To be continued.) 


APPLICATIONS FOR ELECTRIC LIGHTING 
PROVISIONAL ORDERS. 


Тни following is a list of applications for provisional orders which 
were deposited with the Board of Trade on or before December 21st, 


e under the provisions of the Electric Lighting Acte, 1882 to 


Title of Order 
and Description of Area. 


Name of 
Promoters. 


Alloa Electric Lighting Order. The The Oommissioners of the 
Burgh of Alloa. urgh. 

Arbroath Electric Lighting Order. The The Corporation. 
Parliamen Burgh of Arbroath. 

Ashford (Kent) Electric Ligh Order. The Urban District 
The Urban ot of Ashford. il. 

Audenshaw Electric Lighting Order. The Urban District 
The Urban District of Audenshaw. Council. 

Aylesbury Electric Lighting Order. The The Urban District 

" сап e oder 2 Council. 
armou ectric Lig er. The David Davies, А 
Urban District of Barmouth. Ri 


` Hawick Electric 


Barnstaple Electric Lighting Order. The 
Borough of Barnstaple. 


Urban District of 

Bournemouth Corpora 
Supply Order. The Borough of 
Bournemouth. 

Brentford Electric Lighting Order. The 
Urban Sanitary District of Brentford. 
Broadstairs, Westgate and Birchington 
Electric Power Distribution and Light- 
ing Order. The Urban Districts of 
Broadstairs and St. Peters, and the 
Contributory places of Westgate-on- 

Sea and Birchington-on- Sea. 

Barslem Electric Lighting (Extension) 
Order. The Parish of Wolstanton. 
Camborne Electric Lighting Order. The 

Urban District of Oamborne. 


The Urban Electric Sup- 


ply Company, Ltd. 


The Urban District 
Council. 

The Urban District 
Council. 

The Corporation. 

The Urban District 


Oouncil. 

The Isle of Thanet Light 
Railways (Electric) 
Company, Limited. 


The Corporation. 


The Camborne Electricity 
Bapply Oo., Limited. 


Title of Order 
and Description of Area. 


Oarshalton Electric Lighting Order. The 
U;bsn District of Carshalton. 
Castleford Electric Lighting Order. The 


Urban District of Oastleford. 
Cheltenham (Extension) Electric Light- 
ing Order. Borough of Cheltenham. 
Oheriton Urban District Electric Light- 
ing Order. The Urban District of 

Cheriton. 

Christchurch, Pokesdown, aad District 
Electric Lighting Order. The Muni- 
cipal Borough of Christchurch, the 
Urban Districts of Pokesdown and 
Winton, and the Rural District of 
Christcharch. 

Clontarf Electric Lighting Order. The 
Township of Clontarf. 

Cromer Elcctric Sapply Order. The 
Urban District of Cromer. 

Crowborough Electric Lighting Order. 
The Parishes of Frant, Rotherfield, 
Buxted, Mayfield, Withyham, and 
Hartfield. 

Darfield E'ectric Lighting Order. The 
Urban District of Darfield. 

Dakinfield Electric Lighting Order. The 
Urban District of Dakinfleld. 

Damfries Electric Supply Order. The 
Royal Burgh of Dumfries. 

Darham Oorporation Electric Lighting 
Order. The Manicipal City of Darham. 

East Barnet Valley Electric Lighting 
Order. The Urban District of East 
Barnet Valley. 

Eastbourne Electric Supply Order. The 
Borough of Eastbourne. 

East Retford Electric Supply Order. 
The Borough of East Retford. 

Electrical and General Engineering Oom- 
pany Order (sce Hendon). 

Erith Electric Lighting Order. 


The 
Urban District of Erith. 
Failsworth Electric Supply Order. The 
Urban District of Failsworth. 


Farnborough Electric Lighting Order. 
The Urban District of Farnborough. 
Fenton Electric Lighting Order. The 
Urban District of Fenton. 

Finchley Electric Lighting Order. The 
Local Government District of Finchley. 

Gateshead Electric Lighting Order. The 
Municipal Borough of Gateshead. 

Glossop Corporation Electric Lighting 
Order. The Borough of Glossop. 

Gorton Electric Supply Order. The 
Urban District of Gorton. 

Grays Thurrock Electric Lighting Order. 
The Urban District of Grays Thurrock. 

Guildford (Extension) Electric Lighting 
Order. The Rural Districts of Guild- 
ford and Hambledon. 

Halesowen Electric Lighting Order. The 
Rural District of Halesowen. 

Handsworth Electric Supply Order. The 
Urban District of Handsworth. 

Hartlepool Corporation Electric Lighting 
Order. ш Municipal Borough of 


Haslemere and District Electric Lightin 
Order. The Parishes of Haslemere an 
Shottermill and portions of the Parishes 
of Frensham and Thursley. 

Haslingden Electric Lighting Order. The 
Municipal Borough of Haslingden. 

ighting Order. The 

Burgh of Hawick. 


Heaton Norris Electric Lighting Order. Th 


The Urban District of Heaton Norris. 


Hendon Electric Lighting Order. The 
Parish and Place of Hendon. 

Heywood Electric Supply Order. The 
Borough of Heywood. 

Horsham Electric Lighting Order. The 
Urban District of Horsham.  . 

Ilkeston Electric Supply Order. The 
Borough of Ilkeston. 

Inverness Electric Lighting Order. The 


Royal Bargh of Inverness. 

Keighley Electric Sapply Order. The 
Borough of Keighley. 

Kilmarnock Electric Lighting Order. The 
Burgh of Kilmarnock. 

Kirkcaldy Electric Lighting Order. The 
Municipal Bargh of Kirkcaldy. 
Knuteford Electric Supply Order. The 

Urban District of Knutsford., 


Name of 
Promoters. 


The Electrical Power Dis- 
tribution Co., Ltd. 

The Urban District 
Council. 

The Corporation. 


The Uban 
Coancil. 


District 


Tne Bournemouth . and 
Poole Electricity Sup- 
ply Company, Limited. 


The Township Commis- 
віопеге. 

The Urban District 
Oouncil. 

The Orowborough Dis- 


tric? Gas Company, 
Limited. 

The Urban District 
Council. 

The Urban Dietrict 
Council. 

The Corporation. 

The Corporation. 

The Urban District 
Council. 

The Corporation. 

The Corporation. 

The Urban District 
Council. 

The Urban District 
Council. 

The Urban District 
Council. 

The Urban District 
Council. 

The Urban District 
Council. 

The Electrical Power Dis- 
tribution Oo., Limited. 
The Corporation. 

The Urban District 
Council 

The Urban Distriet 


Council. 
The Guildford Electricity 
Supply Co., Limited. 


The Rurzl District 
Council. 

The Urban District 
Council. 

The Corporation. 


E. O. Preston, Esq. 


The Corporation. 
The Urban Electric Sup- 


ply Company, L 
U District 


The Oorporation. 
The Corporation. 
The Corporation. 
The Corporation. 
The Corporation. 


The Urban District 
Council. 
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Title of Order Name of Tit!e of Order Name of 
and Description of Area. Promoters. and Description of Area. Promoters. 
THE COUNTY OF LONDON :— Rawtenstall Electric Lighting Order. The Corporation. 


Battersea and Falbam Electric Ligbt- 
ing Order. The Parish of St. Mary, 
Ba‘tergea, and the Parish of Fulham. 


Bermondsey Electric a. a Order. 
The Parish of Bermondsey. 

В tbnal Green Electric Lighting 
Order. The Parish of Bethnal 


Green. ` 

Blackheath and -Greenwich District 
(Extension) Electric Lighting Order. 
Portion of the Lee District. 


City of London Electric Ligbting 
Order. The City of London and the 
Liberties thereof. 

City of London, St. Luke, Middlesex, 
and Holborn Electric Lighting Order. 
Tae City of London, the Parish of 
St. Luke, Middlesex, and the Holborn 
District. 


County of London (East) Electric 
Lighting Order. The Parishes of Bt. 
Mary, Stoke Newington, Hackney, 
and S`. Matthew, Be Green, and 
Districts of Poplar and Whitecha 

County of London (South-East) Elec- 
tric Lighting Order. The Parishes 
of Bermondsey, Rotherhithe, 8t. 
Paul, Deptf and St. Nicholas, 
Deptford, portion of the Parish of 
Lambeth, and the Districts of Lewis- 
ham and Lee. 

Kensington Vestry Electric Supply 
Older. The Parish of St. Mary 
Abbotts, Kensington. 

Lewisham District Electric Lighting 
Order. The Lewisham District. 
Metropolitan Electric Supply (City) 

Lighting Order. The City of London. 
Plumstead Vestry Electric Lighting 
O;der. The Parish of Plumstead. 
Longton Electric Sapply Order. The 
Borough of 
Ludlow Elcctric Sapply Order. The 

Borough of Ludlow. 

Lye and Wollescote E'ectric Lightiag 

Order. The Urban District of Lye and 

L ai ‘Electri Lighting Order. Th 
ymington c g . The 

Borough of Lymington. 


Maerdy Electric Lighting Order. Portion 


of the Parish of Ystradyfodwg. 
Mansfeld Corporation Electric > шы 
Order. Tne Borough of Mansfiel 
Merthyr Ty i Order. 
The Urban District of Merthyr Tydfil. 


dfil Electric Lighting 
h Electric Lighting Order. 


n The Urban District of Mexborough. 


Midland Electric Power Distribution an 

i (Extension) Order. The 

h of West Bromwich, the Urban 
Districts of Amblecote, Brierley Hill, 
Handsworth, P Barr, Qaarry Bank, 
and Smethwick, the Rural District of 
Kingswinford, and a portion of the 
Raral District of Walsall, in the 
County of Stafford; and the Borough 
of Dudley, the Urban Districts of 


The Ccunty of London, 
and Brush Proviccial 
Electric Lighting Com- 
pany, Limited. 

The Vestry. 


The Vestry. 


Toe Blackheath and 
Greenwich District 
Electric Lighting Com- 
pany, Limited. 

The Charing Cross and 
Strand Electricity Sup- 
ply Corporation, Ltd. 

Тһе Smithfield Markets 
Electric Supply Com- 
pany, Limited. 


The County of London 
and Brush Provincial 
Electric Lighting Com- 
pany, Limited. 


The County of London 
and Brush Provincial 
Electric Lighting Com- 
pany, Limited. | 


The Vestry. 


The Board of Works. 


The Metropolitan Electric 
Supply Co., Ltd. 
The Vestry. 


The Corporation. 
The Corporation. 


The Urban District 
Council. 


The Lymington Electric 
Light and Power Com- 
pany, Limited. 

The Mardy Electric Light 
Company, Limited. 

The Corporation. 


The Merthyr Electric 
Traction and Lighting 
Company, Limited. 

The Urban District 
Council. 

The Midland Electric 
Corporation for Power 
Distribution, Limited. 


Lye and Wollescote, Oldbary, and 


Staurbridge, and the Rural District 
of Hslesowen, in the County cf 


Worcester. | 
Mirfield Electric Lighting Order. Tae 
Urban District of Mirfield. 4 
Musselburgh Electric Lighting Order. 
The Burgh of Musselburgh. 


Newcastle-under-Lyme Electric Supply 
Order. The Municipal Borough of 
Newcastle-under-Ly me. А 

Newport (Isle of Wight) Electric Light- 
ing Order. The Borough of Newport 
(Isle of Wight). ine 

Newton Abbot Electric Lighting Order. 
The Urban District of Newton Abbot. 

Partick Electric Lighting Order. Tce 

of Partick. 

Pemberton Electric Supply Order. The 
Urban District of Pemberton. 
Penzance Electric Lighting Order. The 

Borough of Penzance. 


The Urban District 
Council. 

The Drake & Gorham 
Electric Power and 
Traction (Pioneer) Syn- 
dicate, Limited. 

The Corporation. 


The  Ventnor Electric 
Lizht and Power Com- 
pany, Limited. 

The Urban Electric Sap- 
ply Co., Ltd. 

The Kelvinside Electricity 
Company, Limited. 

The Urban District 
Council. 

The Urban Electric Sup- 
ply Company, Ltd. 


The Borough of Rawtenstall. 

Rhyl Electric Lighting Ordar. The U cban 
District of Rhyl. 

Royal Leamington Spa El :ctric Lighting 
Order. The Borough of Royal Leam- 
ington Spa. 

Royal Leamington Spa Electric Light 
and Power Order. The Borough of 
Royal Leamington Spa. 

Rugby Electric Lighting Order. 
Urban District of Rugby. 

Runcorn Electric Lighting Order. 
Urban District of Runcorn. 

Ryde Electric Lighting Order. 
Borough of Ryde. 

Ryde Electric Lighting Order. The 
Borough of Ryde. 

Sandown and Sbanklin Electric Lighting 
Order. The Urban Districts of San- 
down and Shanklin. 

Shipley Electric Lighting Order. The 
Urban District of Shipley. 

Slough and Datchet Electric Lighting 
Order. The Parishes and Places of 
Farnham Royal, Stoke Poges, Datchet, 
Slough, and U pton-cum-Chalvey. 

Stourbridge Electric Lighting Order. 
Toe U:ban District of Stourbridge. 


Sutton Ooldfield Electric Lighting 
Order. The Borough of Sutton Cold- 
field. 


Swinton Electric Lighting Order. The 
Urban District of Swinton. 

Swinton and Pendlebury Electric Light- 
ing Order. The Urban District of 
Swinton and Pendlebury. 

Teignmouth Electric Lighting Order. 
The Urban District of Teignmouth. 

Twickenham and Teddington Electric 
Lighting Order. Tae Ucban Districts 
of Twickenham and Teddington. 

Walker Electric Lighting Order. The 
Urban District of Walker. 

Walton-on-Thames and Weybridge Elec- 
tric Sapply Order. The Urban Dis- 
tricts of Walton-on-Thames and Wey- 
bridge. 

Wath-upon-Dzarne Electric Lighting 
Order. The Urban District ot Wath. 
upon- Dearne. 

Wednesbury Electric Supply Order. The 
Borough of Wednesbury. 

West Kent Electricity Supply Order. 
The Parishes and Places of Baxley, 
Crayford, and Erith. 

Weston-super-Mare Electric Lighting 
Order. The Urban District of Weston- 
super-Mare. 

Win⸗ford Ekctric Lighting Order. The 
Urban District of Winsford. 

Worksop Electric Lighting Order. The 
U -ban District of Worksop. 


The Urban District 
Council. 

The Corporation. 

The Midland Electric 


Light and Power Com- 


pany, Limited. 

The Urban District 
Council. 

The Urban District 


Council. 
The Corporation. 


The Ryde Electric Light 
and Power Uo., Ltd. 

The  Ventnor Electric 
Light and Power Com- 


pany, Limited. 
District 


The Urban 
Council. 

Messrs. Laing, Wharton, 

and Down, Limited. 


The | Urban District 
Council. 
The Corporation. 


The | Urban Distric 
Council. 
The Urban District 
Council. 


The Urban District 
Council. 
The Twickenham and 


Teddiagton Electric 
Bupply MET Ltd. 

The Urban istrict 
Council, 

The Electric Works Com- 
pany, Limited, 

The Urban Distric 


Council. 
The Corporation. 


The West Kent Elec- 
tricity Sapply Com- 


pany, Limited. 
The b equ ox Pao 
Electric Light and 


Power Syndicate. wrai 
The Urban District 
Council. : 
The Urban 6 District 
Council. 


EDISWAN FITTINGS. 


THE new fittings catalogue of the Edison & Swan United Electric 
Light Company contains a very large variety of fancy fittings for 


electric lighting. 


TunEsz-LionHT CEILING FIT: ING. 


The fittings branch of the electric lighting industry is a great 
debtor to the inventive ingenuity and artistic kill of their designers, 
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the quality of whose taste seems to show no falling off, if we may 
одре from several recently published lists. On the contrary, there 
every evidence that the artistic side of electric lighting work is 
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receiving more and more attention every year. There аге шару very 
, pleasing designs of electroliers, pendants, and brackets in the. 
Ediswan catalogue, and we take the opportunity cf illustrating some 


of the test specimens. There is little to be said in the way of de- 
scription of any one fitting; they must speak for themselves. There 
is something noble looking about the one-light fancy cast polished 
brass bracket shown in one of our illustrations, and a two-light 
of 11171 hee, мш арып 
Tis arpa ceiling fitting shown is supplied in either gilt, brass, 
or copper. 
e also illustrate a choice fancy rise and fall pendant with lined 
6 This is supplied complete 


wired with flexi 
variety of electroliers that it is difficult to 
electrolier with silk 


b 


Ехант-Їлөнт ELECTROLIER. 


In addition to the above, the catalogue is studded with a larg. 
number of bronze figures and other fittings, v gears attention being 
drawn to the pages devoted to descriptions of outside shop fitting . 
for high O.P. lampe. 


AMERICAN MACHINE TOOLS. 


Wa have already drawn attention to the discussion in the Engineer 
upon the merits of American tools. As usual in such discussions, 
correspondents express their views in exaggerated language. One 
Mr. Campbell is very strenuous in his advccacy of American tools, 
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and more y on the feed speed and cutting speeds, and make one tool better than they make the others, and they acquire a 
return n. эу cas. character for certain lines, but they do not stick to that cular 
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ually as much truth in his opponents. 
Both sides write with bias. E these columns we have as Md to 


point out that much lethargy has come u English machine tool 

makers, by reason of the clogging action cf the Amalgamated Society 

e have been accused ile irm 500 керу of 
Society 


| 


twice 
in new tools capable of working still quicker. All incentive to rapid 
working has been destroyed, but with the destruction of the Barnes 
influence, there has sprung up a demand for better tools, and while 
Americans will be the first to profit by it, the demand will in due 


the meantime Mr. Barnes's boast that he has been the means 
causing & loes of £25,000,000 to the employers, bids fair to 
over and over again. Would that he had been as 

moderate in other ways. With a more hopeful future the 
specialisation of machine tools and the makers of them will be 
brought about. In America one finds a firm. devoted wholly. to 
the making of a few sizes of one machine. Across the street 
another firm is doing the same by another machine. Here we find 


one firm making planers, lathes, drills, and other tools. Asa rule they 


Иш, a should do, and leave the others to other firms better 
equipped, 

American tools are not perfect. They often fail in alignment. 
Their lathes are poor concerns, and to the English mind they don’t 
seem to be capable of learning their weak points any better than if 
they were veritable John Bulls. Both s'des might learn from the 
other, and we suppose that many cf the differences in cutting speeds 
are due to differences of material, especially in of the hard- 
ness or otherwise of cast-iron. One of the correspondents of the 
Engineer seems to throw a doubt upon the quality of Mr. Campbell’s 
gas engine cylinders if they can be bored out at the speeds claimed. 
Given the possibility of so high a speed, is it possible that Mr. Camp- 
bell's engines are too soft in the cylinder? Let us hope not; but 
this is the thought which has evidently occurred, to one who doubts 
the standing up of the boring tool at tuch a speed, on p ly hard 
metal. The discussion is illustrative of the freedom with which 
Englishmen criticise themselves. While this freedom exists, it is 
not very likely we shall drop very far back in the race, if we can only 
be equally free of the mischievous efforts of men who see credit in 
causing a loss of millions. Let us hope Mr. Barnes will find different 
and more honourable means of distinction than those which, in the 
past, have appealed to his intelligence. | 


WATER-TUBE BOILERS. 


In the annual summary of 8, the Engineer refers to the steady 
improvement of the Bolleville iler in respect of the troubles being 
gradually overcome, which have been so pronounced a feature of its 
working, and were well commented upon by Mr. Gretchin, of the 
ss. Kherson, which consumed nearly 24 108. of coal per LH P. It is 


questioned if the enormous sums of money spent in developing the 


water-tube boiler would not have been better spent upon other * 
So much as yet appears uncertain in the water-tube marine boiler, 
and its economy is exceedingly doubtful, even with every allowance 
for reduced weight, a matter of very much less importance in long 
voyages than short. The new White Star vessel, Oceanic, will, it is 
said, make the round voyage of the world at about 12 knots. Would 
she be able to do this with Belleville boilers? Probably not, for the 
extra coal carried would not, on so long a voysge, compensate for the 
greater hourly consumption of fuel. As we have before pointed out, 
the relative importance of a light weight boiler in the British navy 
is less than the same quality in the French navy. The English navy 
exists to protect an empire scattered over the whole world. 

The French navy exists as a means of being unpleasant to near 
neighbours, and has for its first object the impoverishment of 
F'rance's best customer and the assistance of one of her worst cus- 
tomers and most persistent borrowers. The Engineer speaks favour- 
ably of the Mumford boilers fitted in the Salamander, and implies 
that it is superior to every other type of navy boiler, including even 
the Niclausse to which the palm is awarded by M. Bertin. The 
water-tube boiler is still quite on trial, and should be adopted in a 
tentative manner only until such time as its merits and demeri!s are 
more thoroughly understood and cquated. In the case of the ss. 
Kherson, Mr. Gretchin reports trouble from leakage between the 
bottom boxes and the feed water collectors, especially when the 
vessel listed in either direction. Four tubes burst in the round 
voyage between Odessa and Vladivostock, and each required 10 
hours’ work in port to replace. In one case the water ran out of the 
boiler so rapidly that the tubes all became red hot from top to 
bottom of all eight elements before the fires could be fully drawn. 
The opening proved to be 5 inches long by + inch maximum width. 
Three out of four tubes were bent on arrival home. 

There were continually employed throughout the voyage, during 
two-thirds of the steaming days, one artificer and one fireman to 
keep the boilers in condition to work, while at ports of call three 
artificers and 10 firemen had their hands full of repair work. The 
record is not such as to lead any engineer to repose much confidence 
in the Belleville type without, to say the least, considerable modifica- 
tion. Shall we be afforded equally full information upon the boilers 
of our own two large cruisers, Powerful and Terrible, or will any 
defects be hidden in a veil of official secrecy ? Their defects, if 
they do exist, should preferably be made public before the hour of 
MN which will be an awkward hour for naval constructors at its 

at. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENT#.—1808. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agente, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


27,276. “Improvements in supporting and take-up devices for 


| eable-suspended electric lampe" J. H. Dorion. Dated December 


phase or polyphase alternators.” R. B. 


i — — 
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. 97,320. "Improvements in and relating to electric motors and 

method of controlling same.” S. Y. Hzrpuzs. Dated December 

27th. (Complete ) | ME | Ком бз, 
27,334. “Improvements in telephone receivers.” Р. M. JUSTICE. 

(A. T. Nye, United States.) Dated December 27th. 

97,935. "Improvements in telephone: transmitters.” 

Jusriow. (A. T. Nye, United States.) Dated December 27th. 


P. M. 


27,336. “Improvements in apparatus for use in кро 
exchanges.” 'P. JusTICE. (А. T. Nye, United Stater.) ted 
December 27th. 


27,360. An apparatus or improved manner of means for deter- 
miping or ascertaining the velccity of air currents in coal mines and 


'other situations, sand for other purpcses by novel electrical and other 


means.” J. THoMPSON. Dated December 28th. 

27,370. ‘Improvements in the automatic ccmpounding of mono- 
RaNSFOBRD. (The Societe 
Zautter, Harle & Cie, France.) Dated December 28th. (Com plete.) 

97,990. “Improvements in coin-freed apparatus for electric and 
fluid meters." ©. D. ABEL. (Societe Anonyme Continentale Pour la 
Fabrication des Compteurs a Gas et Autres Appareile, France.) 
Dated December 28th. | 

97,414. "Improvements in or relating to electric lamp bracket 
joints.” Ј. Ставки. Dated December 29th. 

27,453. "Improvements in electric motors. H. LxrrszR Dated 
December 29th, - .— .|— ||| |. 

27,469. “A process for the electro-deposition of vanadium.” 
8. O. CowezR-Corms. Dated December 30th. 

27,473. “Improvements in graduated resistance apparatus for 
starting on reversing electro- motors.“ D. SrRwanr & Co., Ілр. 
Dated December 30th. 


27,498. "Improvements in electric incandescent lamps.” G. 


 ZaHIEJANZ Dated December 30th. - 


A. G. Baooxxs. 


. Haftung," Germany.) Dated December 30th. 


motors therefor.” 


- . 


27,526. "Improvements in thermo-electrical building bricks or 
blocks.“ J. MaTrHIAS. Dated December 30tb. (Complete) . . 

27.531. Improvements in and connected with graphophones." 
(The Joint Stock Company, styled ‘ Berliner 
electro-mechanische Werkststten Gesellechaft mit beschrankter 
(Complete.) 

27,541. “Improvements in detachable and swivelling electric light 
fittings.” J. F. WakzLIiN and C. J. Weston. Dated December 31et. 

27,556. “ Ішргсуешепіа in incandescent electric lamps.” R. 
ВотткїлІ. Dated December 31st. | M 

27,564. “Improvements of controlling apparatus for electric lifts 
and other machines.“ J. 8. Stevens, C. G. Mason, and E. О. 
Srsvens. Dated December 31st. | 

87,577. “Improvements in motor-driven vehicles avd in ek ctric 
W. A. Cnowpos. Dated December 31st. 

27,583. "Improvements in electric arc lamps." F. В. Wossrzy. 
Dated December 31st. 

27,586. “Improved dirot coupled driving arrangement for 
electric automotors.” E. Ben. Dated December 315%. 

27,592. Improvements in controllers for electric motors.” THE 
Ввітіѕзн Тномвон-Носовтои Company, Їлмїтюр. (W. B. Potter, 
United States.) Dated December 31st. (Complete) 


27,599. “ Improvements in electro-hydravlic brakes for railway 
vehicles and other purposes" C. Dunzy. Dat:d December 318. 
(Complete.) | : 


27,613. "Improvements in electric fuse-holders.” О. HowaABp. 


. Dated December 31st. (Complete.) 


27,614. “Electrolytic or battery liquid" J. R. HATMAENB. 


Dated December 31st. 


27,686. “Improvements in electric ato lamps.“ A. M. ALTER, 
Dated December 31st. E 


„ 
+ * . 
* 
ABSTRACTS OF PUBLISHED SPECIFICATIONS, 
SS 


` Copies of any of these Specifications may be obtained of Mestre. W. P. 


. Tompson & Oo. 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


4897. 


15,495. “ Improvements in contact boxes for electric railways.” 
W. M. Brown. Dated June 29th, 1897. Relates to improvements 
in contact boxes for electric railways, and consists of a base portion 
ha а cavity covered by а lid, the centre being of non-magnetic 

and aides of cast-iron, the cover has also a cavity forming 
au addition to the cavity in the base. The switch member consists 
of a bali floating in mercury. The ball and mercury are contained in 


а cup formed of two parta so that when the mercury and ball are in 
‚16 may be sealed up. The bottom of the cu baa a contact piece one 


end in contact with the mercury and the otber end connected to the 


‚ feeder circuit. The top cup has also a contact piece. 5 claims. 


19,846. “Improvements relating vo the manufacture of plates for 
accumulators.” L. GuzLsow. Dated August 28tb, 1897. 

A lead plate of rectangular shape with a number of horizontal slote, 
edges of which are turned to opposite sides to hold the active 
material in place. The plate is placed in an asbestos frame which 


_In the figure - 


. four-pole machine, are separa 
mating current is supplied to the commutator brushes, but 
" when the motor reaches synchronism, the mains are connected 


serves as a separator; the frame is composed in two parta formed with 


` projections to bear against adjacent frames and with holes for acoess 


of the electrolyte. The active material consists of a mixture of 
minium, litharge, potassium acetate, and dilute sulphuric acid. The 


plate is made by stamping, and the active material is applied by 
ё 


pressure. 2 claims. 


19,955. “ Improvements in and relating to sleeves orsccketschiefly | 
designed for simultaneously connecting globes, reflectors, and the like 
to electrical incandescent lamps." C. BagrENsTEIN. Dated August 
30th, 1897. Incandescent lamps.—Relates to an adapter for holding 
а screw-capped lamp and a reflector, shade, cr globe in a plain holder. 
The cap of the lamp is screwed into а tube attached to an adapter 
which fits the ordinary holder. An insulated bolt makes the central 
connection. The reflector is clamped cn the adapter by a flanged 
ring screwed оп а tube. The adapter may be cf the same siso as the 
lamp api or the tube may be of a sjz» to receive а small capped 
lamp. e adapter may be mcdified for bayonet-joint lampe and 
holders, and the ring may be secured by a bayonet-joint instead of a 


crew. 5 claims. 


19,995. “Improvements in means for effecting megnetic trans- 
missions.” G. Enaison and Т. Kinia. Dated August 31st, 1897. A 
rod cf loadstone is divided transversely into two equal parts, which 
are then placed together end to end and magnetised. The parts are 
then separated and used to form two oorresponding sympathetic 
magnetic needles. Each needle consists of a magnetised and a 
pointer of brass, and is mounted in a casing above an aluminium disc 
and dial. The dial is supported by an ebonite cylinder on one or two 
sinc plates. The apparatus may be employed, with or without a 
call bell, for transmitting signals, either needle s as a irars- 
mitter and the other as a receiver. The transmitting needle is moved 
over its dial to the desired letter or sign, and produces a corresponding 
movement in the receiver. The apparatus may also be employed for 
making and breaking an eleotric circuit for firing shots in mines, or 
for starting and stopping machinery at a distance, &o. 2 claims. 


20,043. "Improvements in or connected with railway signals." 
J. G. Lonnam. (C. W. Grant.) Dated August 31st, 1897. The 
rails, А, B, are divided into insulated sections, and between the rails 
of each section is arranged a sst ої coile, o, which are joined in 
series and are connected up to the rails of, say, the second section, 
A?, B?, in advance. On an engine mounted a coil в through which a 
current is always ing from the alternating current pam F, 
and a coil, в!, the circuit of which includes an alarm bell. When a 
tro in is in one section, B?, the circuit of the coils are completed, and 
should a train then enter the section, a, B, the current in the coil в 
induces a secondary current in the coils o, and this latter current 
induces a tertiary current in the coil El, which sounds the bell. The 
coil x also induces a current in the testing coil, which energises the 
electro-magnet, the armature of this magnet being normally attracted 
and preventing the mechanical bell from ringing. In case of failure 
of the circuit of the coil s, the armature is released and allows the 
mechanical bell to ring. By means of a switch, the circuit of the 
coil x! can also be included in the testing circuit. For single lines, 
two sets of coils, о, are employed, one set being connected to the 
second section on advance, and the other to the second sction in the 
rear. The circuit of the coils o may also be closed by an electric 


- Switch operated by the adverse movement of a drawbridge, turntable, 


or points, &c. One or more track coils, ci, connected to a bell, may 
be placed at level crossings, &c. One or more track coils, c!, con- 
nected to a bell, may be placed at level crossings, &c., to give warning 
of an approaching train. 13 claims. 


20,317. “Improvements in, or relating to, dynamo-electrio 
machinery.” С. L. Rosgenqrast. Dated September 3rd, 1897. 
Dynamos and Motors.— Relates more particularly to machines capable 
of being operated either as single-pbase slternating current motors 
or as direct current motors. Some of the improvements are applic- 
able to motors and generators of the ordinary type. These machines 
may also be used for converting alternating currents into direct cur- 
rents, and vice versd. Armatures.—The armature is constructed with 
two or more separate cores, mounted side by side on the same spindle. 
ey are, for clearness, shown as arranged concentric- 
ally. Hach core is wound with coils, and the coils on the several 
cores are staggered and connected in succession to a single comma- 
tator in the т shown. To obviate cross-connecting the commu- 


. tator bars in a mange eee machine, the armature winding may be 


passed through two etrically opposite slots in one core, then 
through two similar slots in the next, and soon. In a drum arma- 
ture each slot accommodates three wires, which pass in zig-zag 
fashion through the slots on adjacent cores, each core embracing 
three poles. Commutators ; Collecting Rings.—Two collec rings 
are connected with two segments of the commutator, which, in a 
ted by 90°. At starting, an alter- 


with the brushes bearing on the collecting rings. Field 
Magnets.—The field magnet is provided with two windings, one 
of which consists of & few turns for conveying the alternating 
current at starting, and the other of many turns for conveying the 
rectified current after synchronism. These windings are displaced 
relatively to each other, so that the induced currents produced in the 
coils, 19, at starting neutralise one another. According to another 
sriapgement, the pc les are divided into sections, and the series coils 
are wound on separate sections, while the shunt coile are wound to 
as to embrace the whole pole. Motors controlling, dynamos regulating. 
In order to vary the field magnetism as the strain on the pulley 
varies, a movable sleeve, having an inclincd surface bearing against 
a similar surface on the pulley, operates a lever controlliog the re- 
sistance in the circuit. Alarms and Signals.— When the shaft attains 
a certain speed a centrifugal contact ole ses the electric circuit and 


'" throws in а lamp or alarm. 5 claims. 
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HIGH VOLTAGE POWER TRANS- 
MISSION. 


THE conversion of the energy of a waterfall into electrical 
energy, and its transmission to a distant point, there to be 
used for lighting and motive power, is a subject which has 
attracted much attention of late years; and although the 
installations which are in daily use for the transmission of 


. electrical energy to considerable distances are not so numerous 


as some enthusiasts expected they would be, after the Frank- 
fort-Lauffen experiment, yet considerable progress has been 
made, for plants working at 10,000 to 20,000 volte, and 
transmitting energy to distances of 20 to 30 miles, are in 
regular use, and it is even possible to point to one plant 
working at 40,000 volta and trangmitting energy a distance 
of 35 miles. 

It is not in England, nor, indeed, in Europe, that we can 
find many examples of long-distance transmission, and the 
reason is not far to seek, as in mot European countries it is 
possible to find customers for electrical energy within a com- 
paratively short distance of any place where it will pay to 
put down a generating station. In America the case is 


different, and it is there that most of the long-distance 


transmission planta are at work; though even there the 
distances are moderate oompared with the 108 miles from 
Lanffen to Frankfort. In India, New Zealand, Egypt, and 


South Africa there is, as Prof. Forbes told us in his recent 


Society of Arts paper, a good field for long-distance trans- 
mission, especially in the gold-mining districte, where long 
prices can be obtained and power is required continuously 
day and night; and it will be remembered that in this 
paper Prof. Forbes set himself the task of showing that, 
under such conditions, transmission over 200 miles or more, 
with a voltage not exceeding 20,000 volta, was commercially 
possible. 

In the United States the Westinghouse Company has, ag 
is well known, taken a prominent position in the installing of 
transmission plants, and in connection with this branch of ita 
business, a number of experiments have been made, not only 
in the laboratory or on artificial lines, but also on lines in 


actual daily use and subject to the varying conditions met 


with in practical work. The resulta of these investigations 
have been communicated to the American: Institute of 
Electrical Engineers by Mr. О. F. Scott in an interesting 
paper, from which we learn that it is neither the transformer 
ror the insulator which is likely to set a limit to the voltage 


that can be employed, but that this limit will be fixed by 


the loss of power through the direct leakage from wire to 
wire through the air; that is, that for any given transmis- 
sion there will be a certain economical voltage, as any 
increase above this will increase the loss by leakage from 
wire to wire more than it will decrease the loes in the wire 
by the reduction of the current to be delivered at the far 
end of the line. The statement that the transformer is not 
the factor which sets a limit to the voltage must be made 
with the reservation that ita ontput must be large, say, 
200 kilowatts or more, as in smaller transformers the insula- 
tion requires so much room that they cannot be built 
economically. This same question of output affecta the 
commercial limit in other ways also; for instance, the 


charging current to the line will be practically the same 
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whether the wire can transmit 1,000 or 100 horse-power, 
and a charging current which would be of no great import- 
ance in the former case, might in the latter require gene- 
rating apparatus twice as large as that necessary for the 
actual power. Again, a loss from wire to wire, which would 
be a small percentage for the large ontput, would be a large 
one for the small output, and, of course, the cost of poles, 
insulators, and line, and of their maintenance will be but 
little legs for the small output than for the large. 

With regard to insulators, Mr. Scott says that he can 
Bee no advantage that porcelain has over glass, unless 
it be that of superior mechanical strength, which he 
considers of small importance, as almost all breakages 
occur from the insulators being used ав targets, 
and a rifle bell will smash one as easily as the other; besides 
which, porcelain cffers a better mark than glass. We are 
told that great trouble has been experienced throngh in- 
equalities in the porcelain, and the impossibility of deciding 
whether an insulator was sound or not, exoept by the appli- 
cation to it of a high pressure test. This difficulty does not 
occur with glass insulators, which are cheaper and lighter, 
and ко far as can be judged from the testa, in no way inferior 
to porcelain in non-hygroscopic properties, Tests were 
made on some double petticoat glass insulators 54 inches 
diameter and 5 inches high, one wire being run along the 
tops of the insulators, and another connecting the pins, and 


with 25,000 volts between these wires, which corresponds . 


with 50,000 volta between a pair of transmission wiree, the 
loss was only 2 watts per insulator. Comparative teats were 
also made on the lines of the Telluride Company, which are 
over two miles in length, and are carried on 62 poles, each 
fitted with three cross-arms, two of which were each fitted 
with two glass insulators, whilst the third was fitted with 
two porcelain insulators. These latter were double petticoat, 
52 inches diameter by 4 inches high; one of the glass 
insulators was of the dimensions named above, and the other 
was а triple petticoat, 4] inches diameter and 3} inches 
high. Tests made under different conditions of weather 
showed in all cases that there was no appreciable difference 
in the leakage over the three types of insulator, and that in 
all cases, as soon as very high voltages were employed, the 
loss from the insulators was insignificant when compared 
with that due to leakage through air from wire to wire. As 
showing what insulators of the sizes named can be used for, 
it is interesting to note that this line at Telluride was run 


continuously for 37 days at 50,000 volta, and that at Provo, 


where the power for the De Lamar mines and mills has for 
some time been obtained by a 85-mile transmission at 
40,000 volte, the glass insulators are 7 inches diameter, ‘by 
5} inches high. 

The losses by air leakage from wire to wire which have 
been found to be so important were the subject of teats made 
at Telluride, and also on artificial lines. At Telluride a 
series of measurements was made to determine the connec- 
tion between this loss and the distance between the wires, 
which was made successively 15, 22, 85 and 52 inches; and 
the resulta are shown in the paper by curves giving the loss 
as ordinates and the voltage as abscissæ. These curves in 
each case begin with a straight line rising very slowly with 
increased voltage up a certain point depending on the dis- 
tanoe between wires, and then bend up rapidly and follow a 
line which makes but a small angle with the vertical. For 
comparison a dummy line, only 60 feet long, but with the 
same number of insulators, was tested, and it was found that 


the losses were represented by a straight line rising slowly, and 


practically identical with the first part of the curve obtained 
on the long line, but with the dummy line there was no bend 
upwards corresponding to that found in the curve of the 
long line. It was, therefore, concluded that the loss below the 
critical point where the bend commences was due to the insu- 
latora, and that the air leakage loss only became appreciable 
after reaching this point, which corresponded with a pressure 
of about 40,000 volts when the wires were 15 inches a 

and 50,000 volts when they were 52 inches apart. The pid 


. 80 that a yard or two of Sahara might easi 


increase of the loss after passing the critical point is shown by 
the fact that, whereas it was only about 150 watts at 40,000 
and 50,000 volts respectively at these two distances, it had 
increased to 8,000 watts at 48,000 and 59,000 volts, When 
it is remembered that the line on which these tests were made 
is only a little over two miles long, it will be seen how im- 
rtant these losses may become on a really long line. Mr. 
tt's teats show that the loss between wires was not affected 
by any atmospheric conditions except precipitation, but he 
warns us that this must only be taken to apply to corditions 
such as existed at Telluride, where the air and moisture in 
it are pm and that near large towns the loss 
would undoubtedly be much greater, owing to the impurities 
which would be found both in solution in the nivistare of the 
atmosphere and in suspension. 

Experiments were also made at different frequencies and 
with different wave forms, from which it was concluded that 
a sine wave was the best that could be used, and that the losses 
did not differ appreciably with different frequencies. The 
general conciusion arrived at by Mr. Scott is that 40,000 
volta may be safely used in climates where the air and 
precipitated moisture are practically , ав with any 
ordinarily good wave form 40,000 volts comes well below 
the bend in the curve of losses between wires, even under the 
worst weather conditions ; and that under favourable condi- 
tions 50,000 to 60,000 volts might be employed for distances 
ap to 150 or 200 miles without any new or modified methods 
of transmision being required. At the same time he draws 
attention to the fact that dangers and difficulties attend the 
use of these high voltages, and accidents can only be avoided 
and success insured by employing the utmost care and 
excellence of workmanship and design. There are difficulties 
enough in handling 15,000 to 20,000 volte, and as the 
pressure is raised the liability to trouble increases at an 


.alarming rate, so that although pressures up to 40,000 volts 


have been and are in regular use, his advice is that they 
should never be used where it is possible to avoid doing so. 


AT the last meeting of the Institution 
Earth Resistance. of Electrical Eogineers, a question was 
raised by Mr. Sinclair as to the resistance 
of an “earth.” He stated that it was more difficult to 
get “good earth” for short lines than for long ones. If 
this is, indeed, the case, it is to be hoped that Mr. Sinclair 
will communicate some farther information on the subject, 
and condescend to a few figures to give a reason for the 
faith that is in him. It is, of course, generally true, as 
we were reminded by Dr. Lodge, that the resistance between 
two metallic plates buried in the earth is independent of 
the distance between them, and that this constant resistance 
is more significant for a short line than for a long one. 
Mr. Sinclair must have known that. The resistance depends 
primarily upon the conductivity of the earth immediately 
in contact with the plates, 1.6, upon the effective area of 
the plates. If the lines of flow are approximately straight, 
the resistance is inversely proportional to the square root 
of that area. Moreover, the resistance is proportional to 
the average specific resistance of the separating medium, 
out-resistanoe à 
hundred miles of London clay. If Mr. Sinclair’s observa- 
tions refer to. plates of equal effective area, buried in all 
cases in a medium of the same average specific resistance, 
they are very remarkable, and deserve to be repeated. The 
resistance of earth plates is generally measured by к 
three of them,and measuring the resistance two and two 
round. In solving the three consequent equations, it sometimes 
happens that one or two of the plates appear with “ negative 
resistance,” explained by the back E. M. Fs. of polarisation. 
When such cases arise they should be a warning to students 
as to the restricted meaning of “ resistance,” and above all 
things they should beware how Ohm’s law is applied. In 
practical telegraphy, at any rate as regards England, the 
-pipes are generally available, and the so-called 
“earth resistance” is a very small quantity. Trouble 
such as that indicated by Mr. Sinclair is generally 
due not so much to the “earth” having a high resistance, 
as to the flactuation of the earth resi with capacity in 
circuit. The cure and the prevention is to make good joints, 
Mother Earth’s all right. 
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THE MAGNETIC PROPERTIES OF 
TEMPERED STEELS. 


(Continued from page 42.) 
General Results. — The. pal results of the whole 
investigation are: coll in Table I. The first column 
gives the description of steel with the percentage of the par- 
ticular constituent whose effect is being studied. The 
centage of carbon is given in the second column, and the 
tem re at which the steel was quenched in the third. 


and 80 for a bar, each made of the 


In the fourth is the coercivity, a Шм characteristic of 
the material, and i ent of form of the magnet. 
The residual etism depends largely on the form of 
the magnet, as as on its material, since it 18 affected by 


the demagnetising action of free polarity. It is, consequently, 
tabulated in different columns, according: to the таа: 
form. А comparison of the figures of twomagneta of the same 


times break after 


material, but of different shapes, 6. 9., 625 for a closed ring, 
game material, the first 
tabulated, shows the importance of this distinction. 
Tungsten Steels —Mme. Ourie comments at great length 
on the numerous results of this table, but her remarks on the 
tungsten and molybdenum steels, which are of most import- 
ance to magnet makers, are alone referred to here. The best 
tuogsten steels for magnets are those of Assailly (v; . He = 
68 . 1, = 500), of Chatillon et Commentry (5 . н, 
69 . 1, = 540), of Boehler (special very hard, H; = 74 . I 
== 580), of Allevard (H, = 72 . 1, = 560). 
Boreas 5 brand et parci e са 
hardened, has excepti roperties, and might be of g 
use. or the first four "ax Mme. Curie remarks :—“ The 
Boehler steel gives very different results with different con- 
rie of hardening. Eos ера aid шуш 
estroys its magnetic iti о steel some- 
0 5 % The Allevard steel is less 
susceptible of injury by heating, but the bars are also liable to 


TABLE I—MacaNETIC PROPERTIES OF STEEL Bars ОЕ DIFFERENT COMPOSITIONS. 


| | 
Name of foundry. o% T . 11 | 13 | Ig | % r 
( f 06 . 1,000 $4; 30 | .. | . | oe | 625 
20 850 11 | 120 An b . | 770 
Firminy „ 3 9 770 23 220 edo .. | 835 
| +84 770 53 | 420 .. ' 480 580 | 640 
P 770 | 60 | 40 | .. | . | 645 
| м ^ ei 2 70 800 | 49 420 boe | 85 
am — 96 800 66 420—-ũ0 - 
Boehler, Sri High tensile strength — 99 800 | 55 | 410 sus | © 
Carbon steels Harder [111 80 | 63 1 460 | „ | н 
"Us е 1113 850 65 | 420 se " 
75 770 51 | 410 Kn | 
*80 770 53 | 420 СЕ | 
| :83 770 56 440 eee | ee 
Unieux ... we 4 :98 770 58 | 430 is | 64) 
l40 750 61 we 50 | 
1-41 750 61 .. | 520 | 
| 161 760 | 46 .. | $70 | 
| З : | | a ? B». 7 7 800 26 250 eee TT] 
Boron steels Chatillon et Commentry  ... b D% „ 105 | 800 44 410 Si | sé 
с '8 % LT] '97 800 51 430 T. | * 
f € 25%Cr. 80 900 | 45 | 460 ы a 5 
Chrome steels . АмашШу as Qu 28% „ 82 920 56 500 e ‘as 808 
Cs 34 % ?9 1:07 850 57 530 ° eee oe 
Copper steel Chatillon et Commentry  ... 39 % Cu 87 730 66 4997 | 
vi 29 % W. 55 850 81 400 . | 800 
АмаШу ЕУ v; 27% „ 76 850 66 510 : a vis 
v 27%, 110 — 899 | 68 500 АР ди | ж 
a 32%, 77 800 65 | 550 i á is 
Ohatilion e£ Oommentry .. 4 à 27% „ 1:09 800 69 540 i oe 905 
R e CCC 3 a 
eee k 11 850 4 ° oan 
Dowty, | Bore mot ardeat 77% m 186 80 | 45 o. i 
шй „ | 196 вю | 85 | 370 | ii 
0 85 i 
Allevard „„ em (55 2 7 | 59 | 770 74 | .. | 689 | 850 
( 4 35 % М. 51 650 60 | 530 | 
ь [854% „ 125 800 82 | '480 ; 
Molybdenum steels Chatillon e£ Commentry  ... 40% „ 124 790 5 310 | | 
{39% „ їз (moa | 
39 % „ 172 80) | 7 560 
| & 86 „ NM. S. 979 | B . ж 4. " 
Nickel steels Fourchambault 2m х 80% „ 70 730 | 48 535 640 
Ns 37% „ 121 130 48 400 i 
(a 79M. % 780 22 385 " 
е | в is “Жы. i s. | б, E | 0) = 
C | А | 4 coo | 40 өөө 
Fourchambault eae ees | aL k á | 5 7 is 5 fi | | 100 2 
; BL б! ? 80 TP 4 D 
6 me or 1 c " 10 % „ EN 5 
eee x 0 ? ees eee eee 0 [3 
Hadfield { Hider 2 13. 2 „ 10 ?, 850 ? 9 | »" 0 
Е I. 11981 91 | 789 64 . | 680 m 
Bilicon steels Chatillon et Commentry .. 4 II. 64% „ 91 750 50 Mil ve, BR 66) E 
$ IIL 72 | 780 | | | 818 


of all bars 20 cm. 
T Temperature of hardening. 
в. ae 


Coercivity. | 
n Residual magnetisation of bars of 1 em square section. 


| | 


— — 


1; Residaal ma znetisa*ion of bars of 85 em s313re s ‘ction. 

In circular bars 1 em di meter. 
T " U cm. „ 

closed maguetic citc лісе, 


n » n 


76 THE ELEOTRIOAL REVIEW. 


Vol. 44. No. 1,104, January 20, 1899. 


. crack in hardening. The particular temperature of quench- 
ing between 740° and 825° has little effect on the magnetic 
properties, nor does a prolonged temperature of 780° have 
any injurious effect, but a low quenching temperature tends to 
gave cracking. Experiments were made on quenching tbis 
. steel in different liquide, warm and very cold water, mercury, 
oil, and water covered with a film of oil. The slower coolip 
produced by hardening in oil gave inferior results, but sav 
cracking, and from the considerable improvement in the 
coercivity as the result of mercury hardening, it would 
seem that very sudden quenching is beneficial, but more 
liable to produce cracks. It is suggested that water covered 
. with a moderate layer of oil may be a useful compromise. 
Boreas steel has very singular magnetic properties, It 
- contains a large proportion, 77 per cent., of tungsten ; а 
very large proportion, 2 per cent. of carbon, and 2 per cent. 
. of manganese. Hardened in air it has the properties of 
ordinary tempered steel, and is used for tools in that con- 
. dition. It is even then capable of strong magnetization 
(н, = 45. І, = 850), but when quenched in water the 
magnetic properties are strengthened, the ooercivity greatly 
‚во (He = 85, n = 870). This combination of great 
coercivity with moderate magnetic intensity, giving a 
moderate demagnetising field, renders it very suitable for 
short stumpy magnets. Boreas steel is not very homoge- 
а and works badly, and different bars give very different 
resulta. 
_ Molybdenum Steels.—Of all the steels studied molybdenum 
steels gave the best results for magnets, but are not yet 
in commercial use. The presence of from 8:5 per cent. to 
4 per cent. of molybdenum greatly improves the magnetic 
qualities of steels of 811 percentages of carbon, even as high 
-aB 17 per cent. With 1:25 per cent. of carbon and 4 per 
cent. of molybdenum, н, = 85,1, = 580 : with 172 per 
cent. of carbon, and 3:9 per cent. of molybdenum, B, = 78, 
1, = 560. With magnetisation similar to that of the 
tungsten steels the coercivity is much greater. When the 
quenching temperature is raised, the resident intensity is 
diminished, but the ooercivity remains the same or is im- 
proved. For example, one of the bars of molybdenum steel, 
with 1:72 per cent. of carbon, gave the following results :— 
Bar quenched at 745°. H. = 73. т, = 465. 
” „ „ 890. m, = 79. n = 416, 
n „ n 890°, H, = 76. I = 300 
The Influence of their Chemical Composition on the Magnetic 
VM aided of Stesls.— A mong steels alloyed with carbon only 
the best are those having a percentage of about 1:2. The 
presenoe of a little boron, silicon, or manganese, seems to 
have no marked effect. Nickel, chromium, and oopper 
improve the magnetic qualities. "Tungsten and molybdenum 
steels furnish the best magnets. It is noticeable that the 


TABLE II.—CLOSED MAGNETIC OIROUITS. 


| 5 % 

| НЕННЕ 

Percentage 8 di а " 

carbon. е I 
| 

282 нс о 
49 19:3 | 835 | 1,595 108,000 
Carbon steels. Firminy TD T ja :84|52 605 1,230 170,000 
ЮЕ 
1 200 [182,000 
Carbon steel. Unienx .. Vus "96 | 50 640 | 1,176 165,000 
Allevard steel, hardened. w= 55% [7 8970 | 850 12230 280,000 
7 „ not hardenet 59 26 900 1,515 115,000 
Tu steel. АмаШу. w 277 7669 300 1.240 280,000 
Nickel steel. Ni = 3 95 i 70 54 |640| 990 177,000 
Manganese steel. Mn = 7% ... 4633 | 860 1,890 142,000 


metals, nickel and chromium, whose influence is relatively 
small, principally affect the low carbon steels, while the 
more active elements improve steels of all percentages of 
carbon. The presence of molybdenum or of tungsten in 
large quantities greatly affecta the magnetic qualities even of 
very high carbon steels. The residual magnetisation of a 
molybdenum steel, e.g., B, Table I., is about the same as а 
tungsten steel, such as the Allevard steel, but as the coercivity 


the energy absorbed by the secondary 


of the former is much greater it is probable that the residual 
magnetisation of a ring of Allevard steel would be much 
greater than that of the molybdenum steel. The Allevard 
steel then is to be preferred for closed, or very nearly closed, 
magnets having small de etising fields, but for open 
magnets molybdenum steel is better on acoount of its 
greater coercivity. 

Magnets in the form of Closed Rings.--The previous 


. resultas all refer to bar magnets. The experiments on rings 


are so much more laborious that many fewer were made and 
on fewer kinds of steel. Moreover, notwithstanding that 
the ring method corresponds more closely to theoretical 
conditions, the author gives more weight to the experiments 
on bars, since the character of the steel is liable to modifi- 
cation by the proceas of forging, and the number of experi- 


ments made were by many fewer. Generally speaking, the 


results of the experiments on with those on bars. 
Some results are tabulated in Table I, Table II. gives some 
additional figures. | 

(To be continued.) 


THE TRANSFORMATION FROM TRIPHASE 
TO MONOPHASE ALTERNATING OUR- 
RENTS. 


L’ Eclairage Electrique for December 81st, 1898, contains an 
account of a method devised by M. Grassi, by which, in an 
nnbalanced triphase circuit, the same quantity of can 
be taken from each of the primary circuits, whatever be the 
difference of load on the three secondary circuits, so that it 
is applicable to the icular case in which two of the 
весопдагу circuits have no load. This particular case, then, 
sd a transformation from a triphase system to a mono- 
phase one. 
The apparatus (fig. 1) has the form of an ordinary tri- 
hase transformer, whose three secondary coils, each contain- 
ing the same number of turns, are connected in series. 
In the figure, the primary winding on the core, 5, is in 


d 71 31.42 
| oli 


Fig. 1. 


the opposite sense to those on cores A and с. The secondary 
windings on cores A and c are connected in opposite senses. 
Whatever be the gense of the seco winding on the core, 
B, the total pressure is the same, and equal to twice that 
between the terminals of any one of the secondary coils, 
The apparatus used by M. Grassi contained 310 turns for 
each primary coil, and 77 for each secondary coil. 

The author finds that by winding the primary coil, B, in 
the opposite sense to those on A and с, a more equal division of 
is effected in the primary 
circuits. The chief objection to this primary winding is 
that the no-load current is greater, and the losses somewhat 
increased. This defect is remedied if the number of turns 
on the primary coil, B, is modified. If, in particular, double 
the number of primary turns is put on one of the cores, the 
loss is as low as in ordinary transformers. 

The author has studied the influence of the number of 
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secondary turns on different cores. He finds that better 
working conditions are obtained when one of the coils a and 
c have a number of turns a little leas or a little greater than 
those of the other two, and when the coil в is wound in the 
same sense as the secondary coil A or o having the greater 
number of turns. 


SIPHON RECORDER SIGNALS. 


By J. RYMER-JONES. 


(Continued from page 88.) 
ALTHOUGH а great improvement on working without con- 
densers at either end of the longer cable, c, signals are still 
somewhat wavy, and, unless large, show little definition 


МИА 
бә 


— Не 


Srs 50 то 65. 


between a series of similar . Rather wavy signals are, 
however, sometimes pref by those accustomed to them, 
to signals having much greater definition between their 
component elements, which condensers at both ends tend to 


псе. 

Although maximum definition is obtained with condensers 
at both ends, considerable confusion may arise when the 
cable has only a moderate K R on account of consecutive 
similar signals falling towards the zero line, and from their 
keeping too near to, or even throwing across, the zero line, 


owing to the excessive curbing effect of the condensers. In 
this case it is not very clear where one letter ends and the 
next begins. For rather short cables, therefore, a condenser 
at one end only is more suitable than condensers at both 
ends, because signals are not so sharp and; sometimes even 
jagged, and also are further removed from the zero line and 
keep more id rip with it. The fall towards the zero line 
can be modified by adjusting the bifilar suspension, and also 
by shanting sc or Rc with a high resistance, as will be 
illustrated later on, and is only here referred to as showing 
the increased curbing effect when в с and в c are both 
empor: 

n the case of the shorter cable c, it does not make any 
noticeable difference in the shape or size of signals whether 
вс or вс be the larger of the two condensers, and this 
appie to both 16 and 25 w.p.m. (see series y, 2, a, f), and 

to the longer cable o. 
With condensers at both ends of the longer cable o, 
increasing the capacity of either the sending or receiving 


Strips 66 то 81. 


condenser from 80 to 60 microfarads, increases the size of the 
waves, but the definition is not very much better than with 
в C and R с both 80 microfarads (series n, 0, i, x). In fact, 
rather leas wavy and as well defined si are obtained when 
8 0 = 60 and в о = 30 microfarads (slips 76 or 80) as when 
R C is increased to 60 microfarads (slip 72). Increasing 8 C 
from 80 to 60 microfarads (78)—R c remaining unchanged 
at 30 microfarads—gives much smaller si than with 
8 C = 80 microfarads, and double the sending battery (68) 
both in the case of cable o and c, but increasing both в c and 
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Battery increased to obtain the same size of signals as with the 
larger condensers. 


| 


— 


= 


m — 
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Cable. Slip. | 8 C. | ac Slip. Cella. Recr. 8. 8 C. R C. 
— — ———— ————— — — — 
| = ы 

c и | 15 $0 30 | 9 . 900 90 30 

" 95 " " | 60 | 60 96 36 » " " 

0 97 ! " t ce d | 50 | 50 | IIO TT 30 50 59 

T 98 | н | | 100 | 100 | 99 29 " " " 

| | | { 100 27 " n " 

| | | Все a'so slips 88 and 92. | 


R © to 60 (slip 70) gives rather larger signals than slip 68. 
With 50 mioctofarads at both er ds (slip 83), signals, though 
smaller with the same „ аге less wavy and better than 
with 100 microfarads at each end (85) ; also 50 microfarads 
and 80 cells give much better sigoals, thongh not quite so 
large as 100 microfarads and 15 ceils (88, 89), thus ahowing 
one way in which signals may be improved, viz., by apportion- 
ing S C and вс to tuit the icular cable. The object, 
however, has not been to get the dest signals, but merely to 
compare the characteristics of signals through a long, and 
alao a moderately long, cable at two different speeds and with 
different values of signalling condensers at their ends, 


16 w.p.m. 
Cable. | Slips. | Cells. | Recr. 8. | 8 C, R C. 
82 | 15 500" | do | 60 
83 30 IL 39 pe 
с 84 35 70 100 100 
| 85 30 99 90 » 
n | 86 1 3.500 
87 [T] 5,0C0 90 * 
Р 88 | 30 | 4,000 60 60 
89 15 " 100 | 100 
i 90 30 1,300 100 100 
91 ge 1 500 » oe 
» 92 15 4,000 100 100 
93 | 99 


Slips 85 and 86-87, and slso 88 and 89 show that with 
80 cells in each case it is better to use 50 mfds. and a larger 
shunt on the recorder than 100 mfds. and а rmaller shunt 


resistance. 

Slips 98 and 99-100, show that in order to improve 
definition it is better to increase the battery [if the 
р в of the cable permits] than the condenser capacity 


beyond 50 mfds. in the case of the longer cable с; but for 
the shorter cable, c, 86 celle are required to give the same 
signals when в c and в с both equal 80 mfds. as when they 
are both 60 mfds. with 15 celle, so that the condensers may 
be increased with advantage in preference to battery power. 
See E 96 and 95. 

With the shorter cable, c, instead of the first two elements 
of 6 and 0 having the appearance of a rise from the zero 
line while succeeding elements fall towards it—as observed 
in the case of a condenser at one end only—the tendency is 
for the first two signals at 15 w.p.m. to show a decided fali 
(slip 52) while succeeding signals also fall but to a less 
degree. At 25 w.p.m. the first two elements are at about the 
same level, or even show а slight rise, while there is a 
marked fall after the second element (slip * 

With the longer cable, c, the fall is much less marked but 
is still noticeable, when several similar signals succeed each 
other, at both 15 and 25 w.p.m. and especially with the 
higher battery power, slips 66—81. The reason why the 
fall during 0 is so much grester than in the case of 5, is that 
the latter precedes it and charges the cable so as to produce 
a much larger initial deflection for the 0 which immediately 
follows and is formed by the opposite current. 

If signals rise from, or fall towards, the zero line, and 
their size admits of it, EXT can cometimes be made a little 
more lel with it b ucing the shunt resistance on the 
reoorder coil, or the battery power, owing to the siphon 
moving more sluggishly under the weakened current. The 
current strength does not alter the shape, except in the case 
of very small signals which become modified by the 
inertia of the coil, and in so far as larger waves make the 
siphon move more freely and toa greater distance from the 
zero line in a given time ; and if the character be wavy, the 
waviness becomes more apparent. If signals are very small, 
doubling the battery more than doubles the size of signals, 
inasmuch as the inertia of the coil and friction of the siphon 
have less effect on increased electrical impulses, | 
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Altering the of working modifies not only the size 
bet sometimes the shape of signals, especially if small, 
and a condenser be used only at one end; hence one advan- 
tage of automatic versus and transmission, in order to 
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копте regularity and uniformity for high rp:eds. Thus 
dips 11 and 12, 19 and 20, 23 and 24, show that at 25 w. p. m. 
consecutive similar signals rise before falling, whereas at' 
16 w.p.m. the preliminary rise is scarcely noticeable. 
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. Another important advantage of auto-transmission is that 
it teenres mathematical accuracy and enables signals like: 
^ 5 8, À, and fig. 5 (or, /, m, o, and fig. 0) to be easily dis- 
Unguished by their relative lengths when there is little or 
w definition between their component elements; and as 


automatic sending also obviates peculiarities in hand trans- 
mission and bad spacing (especially at a high speed) an 
increase in the rate of signalling becomes possible, 


(To be continued.) 
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NOTES ON THREE-PHASE AND TRAMWAY 
WORK. 


Bx ARTHUR GIBSON, AI E. E. 


A CERTAIN three-phase electrical installation transmitting 
power to operate motors of various sizes was short of water 
at the turbines of its two generating stations, and to relieve 
the plant of the tramway load another generator was installed 
and connected to the tramline, the power to drive it being 
furnished by an existing Pelton wheel. 

The amount of power available at this wheel did not reach 
the capacity of the machine, and it had no governor. The 
sketch shows conditions and connections at a glance. 

Before the addition of B generator, the tram generator A 
was used, being direct coupled. to the polyphase motor shown 
in ine sketch, the main three-phase plant going day and 
night. 

pon starting the additional generator the following effects 
were observed :—The tramway oould be run in the usual way 
with, however, certain controlling devices. But upon running 
generator A in parallel with generator B, the latter not only 


T 


TL 


TL Е 
5 000 VOLTS 
КЕ 


RA E К EE 
TL, Trolley line; B, 600-volt tram generator driven by Pelton wheel; 
R & к, Rails and earth; a, 550. volt tram generator; M, Three- phase 
motor started up with rheostat in rotor circuit; T, Transformer; 
To the three-phase installation. | - 


handled the tram load, but by applying all the available 
wer it was found that whenever the tramway demand was 


ева than the capacity of B generator and its Pelton wheel, 


the Surplus current operated generator A as a motor and 
the pol motor app to generate current which 


assisted the whole of the -phase system. It was difficult 


to tell precisely what was going on, the polyphase motor had 


a heavy lag current and whether it was driving or driven, 
little or much, the amperemeter readings varied only 20 per 


cent., but upon opening the switch between it and the trans- 


former the whole of the tram section raced. 


ing resistance in the rotor circuit had the same 


effect. That the high tension generators were assisted in 
their work was evident from the reduced kilowatt readings. 
An р was also made with а hauling engine driven 
by a three-phase motor, the result was practically the same, 
$4, the load was lowered with the motor full on and all 
brakes off, the speed being somewhat above that of the same 
motor when hauling in the usual way, and the amperemeter 
readings had the same characteristics, the cosine of angle of 
lag in the cage of this motor being rather less than in the 
former one. The reason for the above bebaviour is not quite 
clear to the writer, though in the «t:rnal fitness of things 
the action seems natural. 

If no one can step in to explain this circumstance, it may 
be filed along with Mr. W. M. Mordey’s remarks anent 


short-circuiting alternators when testing, and left for our 


professors to explain. 


The Royal Society.—Among the papers set down for. 


reading yesterday afternoon was one by Prof. K. Pearson, 
F.R.S., and Miss Lee, “ On the Vibrations in the Field round 
а Theoretical Hertzian Oscillator,” 
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THE INSTITUTION OF ELEOTRIOAL 
ENGINEERS. 


At the meeting of the Institution of Electrical Engineers on 
the 12th inst., the discussion was continued on the papers 
“Improvements in Magnetic Space Telegraphy,” by Dr. 
Oliver Lodge; “Telegraphy by etic Induction,” by 
Mr. Sydney Evershed; and ZEtherio Telegraphy,” by Mr. 
W. H. Preece. 

The first business was the presentation of premiums to 
Messrs. Parshall, Hammond, Leonard Andrews, and Н. N. 
Allen, and to students of the Institution for papers sub- 
mitted during the past seasion. 

Mr. Evershed took the opportunity of correcting a slip 
respecting the size of condenser necessary for use with the 
system described in his paper. He chose to work at 12 
periods per second, and thereby reduced the size of con- 
denser. Its capacity was only “appalling” at high 
frequencies. 

Dr. Lodge resumed the remarks he had not quite finished 
the previous evening, and since that time had found much 
more to say, but supposed the members were waiting 
anxiously to get on to wiring rules, whereat there was a 
laugh, and general disclaimer of desire to do anything of 
the sort which would cut short the interesting remarks of 
Dr. Lodge, who expressed his sorrow at taking up 8o much 
time, but emphasised his уоп that the subject was one 
well worthy of attention by the Institution. One of the 
advantages of the Society was that such matters are well 
threshed out. 

Dr. Lodge thought that another slip might have been 
pointed out in connection with statements as to the power 
required by relays at different frequencies, and particularly 
with reference to the one at Lavernock; the power actually 
varied as the square of the frequency. The circuit at 


Lavernock was, he believed, of low resistance, therefore in 
the equation 
NGC s 
С = PL 


the p L term was, say, 10 times as great as the resistance 
term. When the frequency is higb, or, say, down to 100, 
the p's are cancelled. "The statement that the power is so 
much greater at a high frequency than a low one might be 
corrected. Probably it would be said that the circumstances 
at Lavernock are peculiar, and the relay not set in so sensi- 
tive a condition as when shown at the Institution. Then 
earth currents have to be considered, and so on. Dr. Lodge 
had not yet had the opportunity of fully testing his appa- 
ratus under similar conditions; when he did get that oppor- 
tunity he might find it less sensitive than he should like. 

As to the power used in his magnifying telephones, ho had 
made some experimenta. A primary circuit was formed of a 
coil in series with a dynamometer and alternator. Fifty feet 
away another coil was placed in series with the first telephone 
whose relay contact operated a second telephone and local 


tery, and this, again, a third loud ing telephone. 
With the following constants :— | 
Frequency, 384 per sec. M = 47 oms. 
Prim. current, 0'1 ampere pL = 11 or 12. 


Reg. coil and first telephone coil, 0'9 ohm. 


When an audible note was just given the secondary current 
was comparable to a mioro-ampere at a pressure of a micro- 
volt, and the power was a micro-micro-watt. The actual 
fraction of that which goes to move the ooil is infinitesimal, 
the figure given being the gross power. He did not think 
much of these measurements of power, although any sensi- 
tive instrument, such as a galvanometer, might have its 
power expressed in micro-watts. He thought his telephone 
was 80 times as sensitive as an ordinary telephone, but 
hardly to be called a motor, while the coil in Mr. Evershed’s 
relay actually moved. In his apparatus there was nothing 
like a perceptible movement, and all the telephone had to 
do was to vary the pressure on the carbon contacts, The 
action resembled throwing a trigger to throw fresh energy 
(from a battery) into the circuit. 

On the next subject—Opacity Calculations—Dr. Lodge 
realised the reconciliation between the Maxwellian and Mr. 
Whitehead's equations—both were right but represent 


extremes—if either were wrong it seemed to be Maxwell. 
Mr. Heaviside had given the more general theory, and 
when one worked it out, it reconciled the whole thing. Dr. 
Lodge asked if the cable at the Goodwin Sands was sheathed 
in iron, if the ship was of iron, and the cable in the ship? 
Some experiments made on the effect of neighbouring con- 
ductors by copper sheet, tinfoil, and pan of acid, appeared 
to show that they were not of much account. 

Prof. J. J. T d 5 of the —— the 
earth on the position of two coils was interesting. Suppose 
they were horizontal: if the whole body of the earth con- 
ducted anything like as well as sea water, one might almost 


as well have the earth a perfect conductor, and the telegraph 
then would not work. A coil above would be шаре в 


coil beneath. This was very deadly, if borne out by exami- 
nation and criticism, to horizontal coils. Mr. W. Н. Preece 
would be glad to hear that Dr. Lodge was coming round to the 
notion of vertical coils, and this examination of Prof. J. J. 
Thomson was of importance. With vertical coils the ocon- 
ductivity of the earth, so far from hindering, actually helps 
the vertical coils, The image coil below the surface tended 


to increase the effect; the lines of force in opposite 
directions through the image and assisted, as they were in 


phase, doubling the effect. He did not suppose the effect 
would be actually increased so much as that, but it would be 


Vertical coils would be especially good for ship signalling, 
as they could be formed of a conductor run from stem along 
over tops of masts and down to the stern, being earthed at 
stem and stern. The received effect would be partly due to 
earth tapping as well as induction. The effect would depend 
upon the aspect of the ship to the sending station; it could 
signal side on bat not end on. The great thing would be to 
get the apparatus in use as a fog signal and for speaking to 
lighthouses. Here Dr. Lodge gave some humorous par- 
ticulars of what might occur, and pointed out that the one 
defect would be that when two vessels were end on, tending 
to collide, they could not speak, and if the apparatus was in 
bad order the signal would seem to come from a distance. 

He then elaborated Sir Henry Manoe's proposal for tone 
signals, and showed how a ship entering a harbour might be 
given its bearings from two signal stations, each having а 
characteristic signal note. He concluded by thanking Mr. 
Preece for the powerful aid of the G.P.O. promised in con- 
nection with future trials. | 

Mr. W. P. Granville in attempting to discuss the papers 
before the meeting, proposed to emphasise the practical side 
of the problem. Because of the practical difficulties, wireless 
telegraphy would be limited to cases where ordinary tele- 

phs were not practicable. He then referred at some 
Garth to the experiments of the late Mr. Willoughby Smith, 
whose address of 1883 has been overlooked by many of the 
younger workers, and described some out of the 
number of рк made on magnetic induction. 
Although Mr. Willoughby Smith suggested telegraphing to 
trains in motion, the idea was not taken up kindly. Times 
have changed since then. 

Mr. Granville and Mr. Smith, jun., had during the last 
10 years been engaged in devising some method for commu- 
nicating with outlying rock lighthouses. For the Needles 


Lighthouse in Alum Bay they had devised a system which 
Beemed suited to the p Now, lighthouses afforded 
excellent object-lessons of the difficulties met with on ordinary 


days, and the inconveniences to be faced by operators whose 
sole mode of approach, in many cases, is to be swung in by a 
long fishing-pole arrangement. The tower at the Fastnet is 
of boiler plate, and parts not of iron are of bronze, the rock 
alone being non-absorptive. A long base was unobtainable. 
What was done was to reduce wireless telegraphy to the least 
common multiple, as it were, by laying a line out towards 
the rocks and ending it in the sea. A short base line was 
Jaid down on the rock ending in earth plates, and signals 
were sent by the earth tapping, the receiving instrument 
being a sensitive galvanometer. Mr. Granville also pointed 
out that earth leakage might assist even where the receiving 
coil was not earthed. 

Major Brett regretted that Dr. Lodge had forsaken 
the Hertzian wave. As the survival of the fittest, 
he thought the Hertzian wave was going to survive. 
With this method experiment is enormously easier than. 
calculation, and one did not need a private estate 
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whereon to егесі huge lines. As a practical example of the 
method, comparable, he thought, with that at Lavernock, 
there was the Marconi transmission between Alum Bay and 
Bournemouth, 17 miles apart, and the ial case -of the 
East Goodwin lightship and the South Foreland lighthouse. 
There was a fatal want of mobility in electro-magnetic 
systems, whereas the coherer possessed a very fair amount of 
mobility indeed. | 

Mr. Dane Sinclair proceeded to impress upon the meeting 
the difficulty of making a good earth. Earth plates pen 
mile apart usually, however, can be made to give g 
earth. He also pointed out that Dr. Lodge's telephones 
might be made to. act as relays in telephonic work and would 
be of large practical importance. | 

Mr. Brown di a method he thought might be em- 
ployed whereby the advantages of low frequency in trans. 
mission and high frequency on the receiving instrument 
might be obtained. 

Prof. Lodge then replied. He said experiment was never 
absurd. He had.not forsaken the Hertzian system, but his 
paper was оп a different aspect, He pointed out that the 
resistance of earth was independent of the distance between 
the earth plates if they were so far apart that their size did 
not come in. | 

Mr. Evershed briefly referred to the relation between 
power and ii pud He was glad that Dr. Lodge had given 


the power used in his ерши, but the C? R losses had 
been given, omitting the back E.M.F. Ifthe mechanical work 


done was negligible compared with the C? R losses, the 
efficiency of the apparatus should be increased by raising 
the back E.M.F. 

The cable was put outside the lightahip in his experimenta, 
bat the cable was armoured ; the absorption was only 10 per 
cent. at 16 periods, He had experimented on absorption, 
and found Mr. Whitehouse’s caloniation ree within a small 
difference, Maxwell would give an ents wrong result. 
He replied to several statements regarding cables by pointing 
out the excessive tidal scour in the Channel. One or two 
remarks on Hertzian work concluded the reply, and the 
meeting adjourned until 26th inst., when a discussion on 
“Wiring Rules and Regulations” will be commenced by 
a Wordingham—the papers submitted being taken as 


CORRESPONDENCE. 


The Shoreditch Dust Destructor. 
After two months’ work on the “ Avarice of Мопісі- 


risk of being told that an opinion is worth just what it costa 
—in this case, 4d. 
I am in the happy position of knowing none of the dis- 
poania; except Mr. Hammond, who чере in accidentally. 
ey may be just the people one would like to know, bat, 
for the moment, it is better that we never speak as we 


by. 
Borough m and electrical engineers want to know 
the net result; therefore I shall not attempt to determine 
the origiu of all the undercurrents which have influenced the 
drift of this most protracted correspondence, I shall confine 
myself absolutely to results obtained at Shoreditch com 
with those of electric lighting stations burning coal only. 

In your issue of November 18th, 1898, Mr. T. W. Baker 
gave asummary of the accounts, and as this has not been 
objected to I propose to accept it as correct. 


From Mr. Baker’s summary I take all the figures as 
follows :— 
Юг.иствісгту ACOOUnT. 


Dr. £ s. d. 
To Ooal ... m i 25 iss 432 15 9 
. p Stores, water, and insurance Ps 896 4 O0 

39 ages eee ove oes tee 1,472 13 10 

„ Engineer's salary and expenses 469 10 9 

M ial rates ect eo? eee 158 12 3 
DESTRUCTOR ACCOUNT. 

To Wages... aks " н " 2,746 1 7 
„ Engineers salary 89 8 
» Stores, &c. 411 16 4 
E oving clinkers 612 10 5 
„ Insurance 43 4 2 

£7,826 15 9 

CB. | £ s d. 

By Sales of current 8,254 2 1 
» Miscellaneous income ius 8 UM 190 4 7 
„Sale of stores to other departments Gs 180 8 4 
„ Destroying trade refuse oe ee 233 1 9 
„ 25, 404 tons of refuse destroyed at 3s. ... 3,810 14 3 

£12.553 11 0 


— 


* This is the previous cost of barging the refuse down the river. 


nios financial result of the working is, therefore, expressed 
us— | 


£ в. d. E ad 
To total receipts ies deg . 12,553 11 0 
By total cost .. 7,936 15 9 
By balance . 6,226 15 3 
£12,553 11 0 
Gross profit .., £5,226 15 3 


I cannot quite make out the exact distribution of capital 
employed, but it appears to be thus 


£ s. d. 

Capital expended on electric lighting 83,935 0 Ө 
»" " dust са 22,104 0 0 
£106,089 0 0 


This capital has cost for interest and sinking fund, aocord- 
ing to Mr. Baker — 


E s. d. 

For electric lighting ... 3,457 2 5 
For the destructor  .. 1515 3 8 
£4,972 6 1 


s) 


So that, after deducting this sum from the gross profit of 
£5,226 15s. 8d., there remains a net gain to the ratepayers 
of £254 9a. 2d. | 

If these works had belonged to a company, the directors 
might, and probably would, have dec a dividend of 4 

cent., and carried forward nearly £1,000, but as they 
ong to a local authority certain charges have to be met 
before a “profit,” to their particular view of 
* profit," that is, something beyond interest and sinking fund, 
is actually realised. 

In connection with this matter, the first thing that strikes 
me is that whereas the lighting capital is four times the 
destructor capital, the charges for capital on the destructor 
are nearly one-half of those on the lighting plant—that is to 
gay, nearly double pro rata. 

This is due to the loans having been ‘granted for 42 and 
15 respectively. | | 

am not fence to express any opinion as to the wisdom 
of the London County Council in making this distinction 
between the two undertakings, but it is obvious that destruc- 
tors are, or ought to be, specially remunerative to permit of 
the capital being paid off in 15 years, when municipalities 
are required to pay off gas loans in 60 to 100 years. | 

Probably this extravagantly rapid rate of repayment of 
the destructor capital has been responsible for ing 
some of your correspondents as to the results obtained at 
Shoreditch. I am free to confess that I had not realised ita 
importanoe until I carefully oompared the capital charges 
with the capital employed. 

I think that no one, at least, no municipal engineer, will 
dispute the statement that in this respect Shoreditch is 
handicapped to the extent of £700 a year,a small sum in 
itself, but a serions item in the debits of a first year's work- 
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ing, particularly when all the world is standing round eager 
to count the golden sovereigns as they fall into the rate- 
payers’ 5 (I think I am right in assuming that 
all the Shoreditch critics would be deeply grieved if there 
were no sovereigns to count, and one of my objects is to 
make them as happy as the ciroumstances will permit.) 

I imagine that my municipal friends, after reading my 
various remarks on the way they manage gas, would not 
think me fair towards Shoreditch, unless I took account of 
the price per unit charged to the consumer. 

I have tried to get at the exact figure, but have had some 
difficulty. I give you the result of my examination for what 
it is worth. I believe it to be fairly correct. 

The prices charged have been on the Wright system, 6d. 
for the first two hours and 4d. after. 

* The price for power, 2d. down to 14d. 
be price for public lighting, including cleaning and 

trimming, 5d. per unit. B 

The net average price received equals 3°78d. per unit sold, 
or from private consumers only 8°45 per unit. 

It will be observed at a glance tbat these prices are very 
low. The average price realised by the four local authorities 
owning electricity works in London is 5:89d., so Shoreditch 
has beaten the average, by 1°94d. 

But the London average includes St. Panoras, which is 

now seven years of age and has an output of 1,520,954 

unita, therefore to make the comparison fair to Shoreditch, 

we should take the Islington results, which, in its second 

year of working, are, I think, fairly comparable with those 
of Shoreditch. The leading figures are as follows :— 


IstimGTON. SHOREDTTOH. 


Capital expended ... „ 34144,2226 £106,039 
Year of working ... ыз 2nd. 1st. 
Units sold dei Тт . 503,572 514,200 
Units sold to private consumers... aus 410,486 

eee i eee DT 6°01 3°45 : 
Annual cost of loans ... .. £4,760 £4,972 бе. 14. 
Result... фе» wa . £318 loss £254 profit. 


The value of the difference in the sale prices of the units 
sold is for Shoreditch, 410,486 at 2:56d. = £4,878 10s. 
This sum should, for purposes of comparison, be added to 
the £254 profit, making a total of £4,632 103. 

It appears to me that if the Shoreditch works had been 
planted in Islington and had charged Islington prices, this 
sum of £4,632 108. would have appeared as surplus profit, 
and Merry Islington would have been as gay as in days before 
electric light was dreamt of. 

In presenting these few figures for the consideration of 
your readers, particularly of those who take an interest in 
destruotors combined with electricity works, permit me to 
explain that I have made no corrections or allowances of any 
kind, either on one side or the other, and I leave it entirely 
to ren of municipal experience to judge whether the above 
apparent gain of £4,682 ought to be increased by, say, £700, 
as an allowance for the exceptionally heavy charges for capital, 
to which Shoreditch appears to be subjected. 


John S. Raworth. - 


Sparking at Commatators. 


The following simple method of finding which segments 
of the commutator of a dynamo are causing sparking, may 
be of interest to some of your readers. I am not aware that 
it has been published before. Mark a few of the bad looking 
segments 1, 2, 8, &c. Now run the dynamo, and it will be 
seen that the marks near the sparking segments appear to 
stand still, being instantaneously lit Tm as these segments 
pass under the brush. The marks should be placed on circles 
of revolution having different diameters. Unlees this is 
done the marks will apparently run into each other and 
cannot then be distinguished. If the marks can be made on 
the verticle lags of the segments, these marks will appear to 
stand still and in a line above one another at the brush. 
The commutator should be shaded and only illuminated by 
the sparks. Having found the segments, a touch of the file 
will often correct matters. This may save taking the 
armature out for skimming up, and, at any rate, will stop 
indiscriminate filing. 


The Quay, Dartmouth. 


R. Percy Lovell. 
January 9th, 1899. | 


Cowper-Coles Cyclic Process. 


I notice in your issue of January 18th the letter 
signed “ F.” , 

If “ F.“ is really desirous of making himself acquainted 
with the “novelty and utility " of my cyclic process for the 
treatment of complex sulphide ores, I shall be very pleased to 
give him any information he may require. No man is 
obliged to condescend to answer the attack of an anonymous 
assailant, but I have felt impelled to take some notice of the 
letter of F.“ and certain other anonymous writers, as I 
have a strong suspicion that I know one or more of the faces 
that lurk behind the mask of anonymity. I wonder if my 
suspicion is a true one? Have F.,“ “Pertinax,” or 
* Cyolist ” the courage to publish their names ? 


Sherard Cowper-Coles. 


An Easy Method of Writing Articles. 


Mr. Cowper-Coles seems very proud of his borrowed 
plumes, but his reply renders his case still worse. 

He is evidently one of those of whom the old philosopher 
Oardan said —/ranscribunt non scribunt. 

Can we that, after this lesson, the articles which 
will bear his name will have been written by him ? 

If he finds my remonstranoe ludicrous, how shall I describe 
his coolness ? 
Pertinax. 


Combined Lighting and Traction Stations. 

I read with interest your “ Leader” of 6th inst. on this 
subject, but I am afraid I am not convinced that the 
Plymouth system, if correctly described, is an advance in 
economy or otherwise upon the plan adopted at Dover and 


ах. | І 

. The use of combined engine-alternator-dynamo ” sets as 
described would only be justified under the following con- 
ditions :—(1) That the lighting and traction would each 
require the same amount of power, and tbat subsequently 
they would each grow at the ваше rate; (2) that the maxi- 
mum traction and lighting loads would never occur simul- 
taneously. 

I think we all agree that such conditions are unlikely to 
exist in any district. 

As to the question of spare plant, it is evident that, even 
if spare engine power were entirely di with, 
the reserve dynamo power would equal twice the full load 
capacity of the station. Economy in plant is one of the claims 
made for the system. 
| David Stevenson. 


LEGAL. 


Бтвамални v. O'Connor. — 


Im the Queen’s Bench Division on Saturday, 
Bruce and Mr. Justice Channell, sitting as a Me trae Court, an 


of the evidens. and because the Referee's decision was against the 
contract and specification. The plaintiff was an electrical 

and in April, 1898, the defendant, who was baving alterations made 
on his house, Mount Oashel, Nightingale Lane, Clapham, 
electric installation, and his architect prepared the 
The contract was given to the plaintiff and he p to execute 
it; but a complaint arcse that he.was not finishing the work in time, 
and the work was completed by another . The Official 
Referee found that the work was not done according to the specifi- 
cation. He allowed to the plaintiff a certain amount for the actual 
value of the work taken over by the engineer who was substituted 
for the plaintiff, and he gave a ty of £50 for the non-oompletion 
of the work, and he ordered ju nt to be entered for the defendant 
on the claim and counterc or £38 1s. It was in respect of that 
that the plaintiff complained. He said he did not complete the work. 
It was true he admitted that in one particular he did not do і; 
according to the specification; but he completed it so that the in- 
stallation would work all right, and that in the circumstances the 
Official Referee was wrong in him. The point was the 
true construction of the кн. It provided that all the wires 
were to be encased, and what the plaintiff had to do u the con- 
struction of the specification was to encase the wires in American 
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тоос аде Бе раш, the wood so as to prevent decay or corroding. 
But i$ was said that he should not have used wooden cases at all but 
pe n and sink them into the walls, because it was said 
that was & better preservative for the wire. The amount of the 
contract was £76 10s. 

. Their Говознірв pointed out that the casing was to be proper," 
and the. Referee evidently did not think American wood cases 


“ proper. 
Mr. ATEINSON submitted that when “ compo” cases were required, 
they were always specified. | 
At this stage the further hearing was adjourned until opposed 
0 are again taken, which will be in about a 
ig 


BUSINESS NOTICES, &c. 


Annual Dinner.—The Langdon-Davies Electric Motor 
Co.'s annual dinner was held on Saturday, 14th inst., at the Brid 
House Hotel, London Bridge. Mr. A. Soames (managing directon), 
omnes the chair, supported by Mr. W. Langdon-Davies (engineer), 
and Mr. W. B. Davidson (works manager.) About 50 sat down toa 
most enjoyable repast. 


Bankruptcy Proceedings.—At the London Bankruptcy 
Oourt last Wednesday, an application was made to Mr. Registrar 
Brougham for a recision of the receiving order that has been made 
against the estate of J. E. Liardet, 16, Hyde Park Gate, W., elec- 
trical inventor and patentee. An order was made for the application 
to stand adjourned sine dio. 


Liquidation Notices.—Tbe Direct Telephone Exchange 
8 has resolved to wind up voluntarily, and Mr. J. Feather- 
stone Smith, of 8, Minories, H. O., will act as liquidator. 
Creditors of the Improved Incandescent Electric Lamp (Foreign 
Patents) Syndicate should send their names, &c., and the usual. par- 
to Mr. R. Ballard, 20, Jewry Street, U. O., the liquidator, by 
February 21st. 


The {гар Governor.—Mesers. Browett, Lindley and 
Co., Limited, of Patricroft, are circulating a list of the “ Begtrup " 
inertia shaft governor, which was described and illustrated in Mr. 
Davidson's Paper on “ Steam Engine Governors,” recently reprinted 

(seo Eiko: RIA Визу, January 6tb, 1899, page 31). 
The governor is extensively used in the United States, and Mesers. 
Browett, Lin have secured the sole right to manufacture and sell 
in Great Britain 


Calendars, Lists, &,—Messrs. Nalder Bros. & Thomp- 
son send one of their usual handy-sized wall calendars for 1899. 

The Edison & Swan United Hiectric Light Company send us an 
illustrated list of “ Ediswan " ball fittings. 

Mesers. Fleming, Birkby & Goodall, Limited, of West Grove Mill, 
сш, send us an 1899 calendar with a separate sheet for each 
mon 


. Messrs. Beanland, Perkin & Oo., of Leeds, send usa list of their | 


improved horisontal steam engines for electric ligh and also a 
list and specimen of soldering flux. ы 


Change of Address.—Mr. G. Gay, electrical engineer, 
&c., has removed from 2, Orchard Street, to 14, Orchard Street, W. 


The totals include the-quantities advised by mail and cable, being 
respectively 4,950 tons, 5,550 tons, 5,800 tons, and 4,500 tons. 


The Educational Review."—We have received the 
frst number of a new series of the Educational Review, a monthly 
— to be devoted to the science and art of education, 
anda review of current educational literature and events. For a 
Mp oe that it is a " pedagogic monthly," we find the 

? Review very interesting in its able treatment of а few of 
the many questions of the hour affecting the interests of education. 
It is published at 203, Strand, W.C. 


Electric Motors at Collieries.—At the quarterly meeting 
of the South Wales Institute of ineers, held on 


improved winding appliances at collieries. Mr. Walker argued that 
i$ would be more to wind by means of electric motors than 
by steam engines. 

Electricity at a New Zealand Exhibition.—The 
Auckland Industrial and Bxhibition is of considerable extent, 
covering a space of six acres. machinery court contains a number 

exhibits of minin „ and also a number of Crompton 


g machinery 
that firm's local agents, Messrs. Wm. Orosher 
The machines in use consist of six dynamos 
of various sizes, giving а total output of 662 8-C.P. incandescent 
lamps, which are distributed throughout the building to the stands of 
the various exhibitors. The шз are driven by of Orossley's 
Otto gas engines, and a Union Oompany’s oil engine, totalling 30 


exhibited in Auckland (which we are given to understan notably 


general lighting of the Exhibition is in the hands of the local gas 


Hip eth It is to be hoped that this display will give au impetus 
to electric lighting in the district. Messrs. Wm. Orosher & Sons are 
also under contract to light up the Caliope Dock and the dock 
grounds for the North Shore Native Regatta and Maori Village, 
where native dances and other sports will be held. 


Electricity in Boller Works.— Messrs. Cochrane and 
Oo., of Annan, are at present fitting up extensive works for boiler 
making on Newbie estate, at the mouth of the River Annan. The 
works are to be lighted and driven by electricity. 


English Industrials, Limited.— We are given to under- 
stand that the Eingli:h Industrials, Limited,” of 55, Market Street, 
Manchester, have bought from Messrs. Hommel & Helberger, of 
Munich, the sole rights for the United Kingdom and the Oolonies of 
their Patent No. 13,594, which relates to all kinds of electrical heat- 
ing apparatus, and they are now manufacturing the various specialities 
in ion therewith. These heating apparatus have had a large 
sale on the Continent, and we are informed that although Messrs. 
Hummel & Helberger have been wor night and day, they cannot 
cope with the demand. For these an efficiency of 97 per 
cent. is claimed. 


English Inventors and U.S. Patent Law.—Messrs. 
"reir & Wetter, of Essex Street, W.O., write to us as follows:— 


of filing the complete specification. Оа December 20th, 1898, 
the question came before the Commissioner of Patents, 
who held that the date of application for an English patent is the 
date on which the original application was filed, even if it had been 
accompanied only by a provisional specification, the reason being 
that, according to English law, provisional protection is not analogous 
to a caveat, and the patent, when granted, is dated as of the day of 
application, instead of bearing the date of the actual grant or issue, 
as is the case in the United States and some other countries. English 
inventors must, therefore, be carefal to apply for a United States 
patent in good time, if they wish to obtain protestion for their inven- 
tion in the United States.” 


The Geipel Steam Trap.—We have received from 
Messrs. Geipel & Lange a description and drawing of their steam 
trap, which is one of the variety which works by the expansion of 
metal by temperature... In the Geipel trap, however, this expansive 
action is multiplied in a peculiar manner. Two pipes of some length 
are rigidly connected by a stout base piece to form two sides of an 
approximately isosceles triangle. By differentially heating these 
pipes, and one of them is of brass so as to expand differently from 
and more than the other pipe of iron, the triangle becomes scalene 
and its apex moves through some little distance. This movement is 
the greater as the bases of the pipes are near together and is a 
multiple of the actual difference of the two pipes, and it is from this 
apex movement that the escape valve receives its movement. Oool- — 
ing of the lower or brass pipe by the accumulation of water pulls 
уа the valve, which allows of the trapped water being blown 

h. As the water escapes the brass pipe quickly becomes hot 
and shuts the valve, and it is claimed tbat not only is the action 
secured very efficient and certain, but that bya suitably arranged 
spring the trap is adjustable for different boiler pressures, and is also 
suited for varying pressure as demanded by the Admiralty from the 
atmosphere up to 300 lbs., or, in other words, thoy demand a trap 
which, while tight for steam from 220° to 420°, shall nevertheless dis- 
charge water at 410°. These conditions are ingeniously secured by 
an adjustable valve stop controlled by a diaphragm exposed to the 
steam pressure, and so connected тода а spring and lever as to 
suit the valve stop to the high or low temperature position of the 
apex. t 

Installations at Wrexham.—Mr. William Sillery, of 
Wrexham, has just completed & number of lighting plants locally. 
These include a plant for 500 16-0.P. lamps for the Cobden Flour 
Mills Company. Here there is one spare dynamo, and an additional 
machine for day load. Mesers. Davies Bros. have had a plant for 100 
16-С.Р, lamps put in for lighting their terra-cotte works and offices. 
Mr. Sillery has also put a telephone system into Messrs. I. M. Jones 
and Bons' Cambrian Leather Works and offices, | 


хаги Quarter Sessions, on Friday last, Mr 
electrical enzineer, sued the ‚Кїнї ey Blectric oa Company for 
id for their use and account. 2 


pe 1896, at the request of Mr. O. E. Leahy, 


рау the workmen. In December of last year he left the employment 
of the company, and on balancing the books he found he paid £35 on 
behalf of the company more than he actually received. He admitted that 
he received moneys without accounting for them. For the defence, 
Mr. Maurice Moriarty, the secretary of the company, was examined. 
Ho stated that he had examined the books kept by the plaintiff and 
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that the balances were erroneous; that instead of the company being 
in debt to Mr. Joyce by £35, Mr. Joyce was £4 indebted to the com- 
pany. Mr, Moriarty admitted that at times they were very hard 
n for money, and that Mr. Joyce used to advance various sums 

rom his private account for the purpose of paying urgent demands. 
He also admitted that the moneys collected for the Electric Light 
Company were sometimes lodged to the credit of Mr. Leahy's county 
cess account. He further admitted having collected moneys himself 
and given them to Mr. Leahy, the managing director. His Honour, 
in giving judgment, said it was no wonder that the company was not 
in a prosperous condition, considering the unbusiness-like way its 
affairs were He directed the clerk of the peace to audit 
Mr. Joyce's books. Upon getting the report he would give his 
decision at the next Tralee Bessions. 


Large Order for Babcock Boilers.—We understand 
that what is probably the largest order for stationary boilers ever 
given was placed during the month of December with the Babcock 
and Wilcox Company, in New York, by the Westinghouse Electric 
Company, of Pitteburg, for 60 boilers, each of about 1,000 I. H. P., or 
a total of 60,000 I.H.P. 


New Basiness.— Messrs. Offord, Wilson & Barfield have 
commenced business as electrical engineers and manufacturers at 97 
and 98, Woodcock Street, Birmingham. Tbe firm will make aro 
lamps, ка arcs, measuring instruments, switches and switch- 

s, &c. 


New Copper Wire Works in Bohemia.—A new 
company is in course of formation at Prague with a capital of 
1,900,000 kr. to establish large new works for the production cf copper 
wire for telephone and telegraph purposes. 


Newspaper Directory.—“ Street’s Кемер: Directory 
for Great Britain and Ireland, for 1899, is now before us, and from 
а number of references we have turned up, it seems to be a reliable 
index to the press of the United Kingdom. Maps are given at the 
front of the book. 16 is published at Street’s Foreign and Oolonial 
Advertising Offices 5, Serle Street, W.C. 


Receiving Order.—At the Birmingbam County Court 
on Saturday, a receiving order was made in the matter of Thomas 
Ford, chandelier and electric fittings manufacturer, carrying on busi- 
ness at Victoria Works, Emily Street, Highgate, Birmingham, trading 
as Thomas Ford & Co. Mr. A. J. O'Connor, of 25, Bennett's Hill, is 
solicitor in the proceedings. 


Release of Trustee.— Notice is given of the release on 
Beptember 29th, 1898, of trustee (Mr. W. A. Smith, of Manchester) 
in the case of C. L. Clarke (Northern Counties Electric Construction 
Company, of Bouth Parade, Manchester). 


South African Electrical Notes.—The current issue of 
the British and South African Export Gazette saya that considerable 


shipments of arc and incandescent lamps have been made during the 


past month to Lourenço Marques for theelectric ee the town, 
for which the General Electric Company, Limited, London, have 
secured the contract.—A 175-kw. dynamo, for power and lighting 
purposes, is on order for the Roodepoort Central Deep mine.—It is 
under consideration to light the streets of Boksburg (Transvaal) by 
electricity. — The Durban Town Council have decided to instal a 
complete system of telephonic and electric fire alarms in the town. 


St. Louis Car Company.—Mesers. Warburg, Dymond 
and Oo. inform us that they have been appointed agents for the 
United Kingdom to this company, and are prepared to negotiate with 
engineers, contractors, and others for the supply of cars and trucks 
for electric tramways and light railways. This company’s cars are 
largely in use throughout the States and the Continent. The Bt. 
Louis Car Company are prepared to build cars to any specification or 


1898,—Mr. Geo. Stegmann reports that during 1898 his 
business turnover has more than quadrupled. Не is exceedingly busy 
at the present moment. 


ELECTRIC LIGHTING NOTES. 


Aberystwyth.—Last week it was stated to the Harbour 
Committee that a has taken a mine in the neighbourhood for 
40 years, and is to spend £20,000 upon putting in electric light, &c. 


Acton.—The District Council will accept a supply of 
electricity from the Metropolitan Hlectrio Supply Company's 
works at Willesden, if satisfactory terms are arranged. The offer of 
the company is 3d. per unit for seven years. 


Alloa.— The installation of electric light into Kilncraigs 
Factory (Messrs. J. Paton, Son & Со.) is now completed, and the whole 
of the large manufactory, including the mills, stores, offices, warehouses, 
&o., is lit with this illuminant. Three combined dynamo-engine sets 
by Willans & Robinson and Siemens Bros., Limited, are employed, 
developing 180 amperes each at 200 volte, while in connection with 
these there are two 10-H.P. engines (working a condensing plant) 
supplied by the Glenfield Oompany, Kilmarnock. The wiring 
throughout the building was fitted up by Messrs. Lowdon Bros., 
Dundee, and the lighting is effected by no fewer than 1,300 16-O.P. 
incandescent lamps. The dynamos also supply power for a 60-H.P. 
motor by Mavor & Coulson, Glasgow. Messrs. Burstall & Monk- 
house were the consulting engineers. 


| District Council 


Ayr.—With reference to a recent partial failure in the 
electricity supply, the Council on 9th inat. had a discussion as to the 
cause. It was explained that cables were very susceptible to damp, 
and the recent heavy rains were responsible. The resident engineer, 
Mr. Faller, had reported that if there were another sub-station in 
Racecourse Road the breakdown would not have occurred. Mr. 
Fuller reports that the maximum load reached last year was 


206 kw., as against 140 kw. in the previous year. 


Barmouth.—Mr. D. Davies having signified his inten- 
tion to apply for a provisional order, the Council has arranged to 
oppose. 


Barnet.—In the London Gazette for January 17tb the 
ves notice of intention to transfer its 1893 
visionel order to the North Metropolitan Electrical Power Distribu- 
tion Company, Limited. The company pays the Council £227 for 
costs incurred in obtaining the order. The company will light the 
High Street with 14 500 to 600-watt enclosed arc lampe, and the 
remaining streets with 164 columns supplied with 16 O.P. incan- 
descent lamps. 


Barnsley.—The Local Government Board has sanctioned 
the £25,000 electric lighting loan, and the foundation stone of the 
works will be laid in about six weeks. 


Bermondsey.—The Electric Lighting Committee re- 
ted to the Vestry at the meeting on Monday the receipt of a 
tter from the Board of Trade enclosing draft of amended form of 
consent to an extra high pressure supply being given by the London 
Blectric Supply Oorporation. The letter also cov an amended 
description of the system to be adopted by the company for the 
supply of energy in the form which the Board proposed to approve, 
and the Board of Trade asked whether the Vestry desired to make 
any observations on the subject. As the Committee found the ques- 
tion to be of a highly technical character, they recommended that 
Mr. Fred. Ryall, the vestry clerk, should consult with Mr. Manville, 
and report to the Board of Trade any suggestions which he might have 
to offer. In the absence, however, of Mr. Manville abroad, the clerk 
had informed the Board that the Vestry had no observations to make 
on the subject. The General Purposes Committee announced having 
received a letter from the Westminster Vestry on the subject of 
underground electric railways in London. The Vestry pointed out 
that they had asked the London County Council to oppose the North- 
West London Railway scheme for an electric line along Edgware 
Road, and the Great Northern and Strand Railway fora line from 
Wood Green to Stanhope Street, Strand. Having considered the 
letter, the General Purposes Committee reported that-they had taken 
no action in the matter. 


Bettws-y-Coed.—Mr. Peers, electrical engineer, Colwyn 
Bay, attended a recent Council meeting, and stated that electricity 
could be brought from Llanrwst, and that the price of lighting the 
street lamps would be £1 for 500 hours. It was decided to ask Mr. 
Peers to submit a tender in writing, and to consult a parish meeting. 


Bournemouth.—At a meeting of the Town Council 
held last week the draft provisional order was read and approved. 
Tte surveyor was instructed to p estimates for deposit with 
the order, and, if necessary, to consult an electrical . The 
above order is in connection with the recent decision to undertake 
the electric lighting of the Pier, Pleasure Gardens, &c. 


Brecon.—The Gas Company wants to raise the price of 
the street lighting, but the Town Oouncil will not pay the increased 
rate. At the last Council meeting, when the matter came up, the 
mayor remarked that he had given strict orders to have the electric 
light plant put down for the purpose of lighting the town by eleo- 
tricity as soon as possible. 

Bristel.—At their last meeting, the Bristol Electrical 
Committee considered the appointment of an assistant in-door engi- 
neer at а salary of £175. There were 86 пурраги for the berth, and 
several appeared before the Committee, who selected Mr. A. G. Bird, 
who has had ence with the Yorkshire House-to-House Elec- 
trical Company, the Taff Vale Railway Company, the City and South 
London Railway Company, and the Oardiff Corporation. Reference 
was made to the near prospect of a further extension of the electrical 
station on account of the rapid and continuous growth of the demand 
for private lighting. There are now 64,000 lamps actually connected 
to private customers, the orders on hand raise the number to 71,000, 
and the extended station would be equal to 80,000. During next year 
it was felt that a further extension must be entered upon.  Btatistics 
showed that five years ago there was a demand for 7,000 lamps; іп 
1894 the number was 11,372, and in 1895 it amounted to 19,453. 
Between December of 1895 and March, 1896, it increased to 24,000, 
and this advance has since gone on at the rate of 14,000 lamps a year. 
Revenue has also increased. At the end of 1893 tbe sale of current 
in the five months the works had been open, produced £1,345; in 
1894, £6,452; in 1895, £9,834; in 1896, £14,845. Then the financial 
year was altered, so as to end in March, and for three months of that 
year the income was £5,491. For the full year ended March, 1898, 
the revenue was £20,133. 


Bromley.—The District Council have received a claim 
for £10 damages for injury done to a van by it sinking in the ground 
at Widmore Hill, owing to the bad condition of the roadway, caused, 
they suggest, by the road not being properly re-laid after it had 
been opened to receive the mains. The Oouncil say that such claim 
ought to be made upon the Electric Light Company. 
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Burton.—The Town Council will oppose the Leicester- 
shire and Warwickshire Electric Supply Company, also all other 
large power schemes proposing to compete with municipalities. 


Bary St. Edmunds.—The Local Government Board has 
sanctioned the borrowing of £15,250 for electric lighting, to be 
repaid within 25 years. It is expected that the Council will have the 
installation completed by the end of the year. 


Cardiff.— Au independent expert is to advise the Work- 
house Bailding Committee upon the lighting of the workhouse by 


ty. 
The Corporation is inviting tenders for the extension of the electric 
light station buildings in Eldon Road. 


Castleton.—The District Council will oppose the Lanca- 
shire electric power scheme. 


Chatsworth.—0Oa the occasion of the recent ball, for which 
500 invitations were issued, a number of additional electrical effects 
were introduced. In the ballroom two large sprays, each consisting 
of 25 lights, were much admired, and upwards of 200 lights were fixed 
for the frieze lighting and side clusters to balance the shadows. In 
the statuary a large centre piece was fitted with palms and foliage 
of different kinds, amonget which lamps were hidden so as to produce 
a giow-worm effect. In the orangery, used as а supper room, a large 
number of coloured lamps were arranged amon en pams pn 
a great tax was put upon the gen plant, it was foun 
А А of supplying Ri the additional current, the full output being 
maintained for 12 hours without cessation. The arrangements were 
entrusted to Messrs. Drake & Gorham, who laid down the original 


Chesterfield.—The Council has asked the Watch and 
Lighting Committee to consider the advisability of providing a 
generating station for supplying electricity. 

It is interesting to note, says a correspondent, that Chesterfield 
first towns in the country to be lighted with elec- 
tricity. On October 8th, 1881, the streets were lighted by electricity 
by the Brush Company, but after two years, the experiment not 
being a success, gas lighting was re-introduced. 


Chichester.—Several prominent residents are advocating 
the introduction of electric lighting. The Council has discussed two 
or three schemes brought up by the surveyor, but it is felt that more 
information is necessary. | 

Chislehurst.—It is stated that the work of laying the 
mains from Bromley to Chislehurst has been co ted, and that in 
a few weeks’ time the electric light will be fully installed in the 


village. 

Coatbridge.—The Scottish House-to- House Бен 
сонры Ыш has given notice of intention to proceed wit 
several draw boxes at different points in the town. 


Cerk.—Mr. Ashdown (consulting constructor to the 
Admiralty) arrived at Queenstown some days ago with reference 


to the pr lighting of Haulbowline by electricity. Haulbowline 
has of received considerable attention from the Government, and 


sams are пеше през. on the improvement of this once noted 
cei ar Rear-A Lake accompanied Mr. Ashdown, and steps 
— n made to pre- 
pare plans, &., for the electric lighting of the island. The illumina- 
tion of the docks, fitting shops and wharves, will probably be taken 
The work will be offered for contract. | 
electric tram system is in excellent working order, and is 
e public. Our local correspondent 
0 ic lighting, which was 
anuary lst, is not yet completed, owing to 
which are being made relative to the size and class 
of lamps to be used. It is hoped that by February 1st, at latest, the 
new street lighting will be in n. 


—At a meeting of the Croydon County Council 
on Monday the Lighting and Electricity Committee rted that 
had had under consideration rts and . for the 
extension of plant at the electric light station for further public 
lighting and low tension main extensions, and for further arc lam 


was one of the 


: 


Station extensions—500-kw. steam alternator, £5,200; pipework, 


ewitchboard, and rheostats, £540; two boilers and piping, including 
brickwork, 0; one water softener and connections, 
£260; new cooling d, pipework, and sprays, £600; 
new and connections, £740; new pump, £210; 


battery 
extension to stores, £160; new hot well, £110; £9,790. 
Pablic lighting and low tension main extension, including 
transformer chambers and £1,500 for house services, &., £8,264 ; 


were adopted. 
Devonport.— When the Devonport municipal electric 


lighting scheme under weigh one of the first claims upon it will 
spparently be that of the lighting of the districts of St. Budeaux and 


Pennycross, which have recently been added to the borough. The 
borough surveyor is to report upon the question of supplying the 
electric light there. i 

Last week the Town Oouncil adopted a recommendation of a 
committee that the Fitsroy Road site for the electrio lighting 
station be approved. 


Dover.—Last week Alderman Baker brought forward a 
suggestion that the Council purchase the gas works and also the 
electricity undertaking. The Electricity Company were about to issue 
more capital, and he thought it was time for the oration to 
seriously consider the question of purchase. The Mayor, who happens 
to be chairman of the Electricity Company, said that years ago he 
begged the Oouncil to carry out the electric lighting powers. The 
Oouncil refusing, he got someone else to take the matter up, with the 
result that the company had spent about £80,000 at Park Street and 
in the streets of the town. A large block of their shares were sold 
the other day at 20 per cent. premium, and no doubt they would soon 
stand at 100 per cent. premium, so that the Oouncil would have to 
pay £10 for £5 shares. After discussion the matter was left over for 

urther consideration at the next meeting. 


Dublin.—We read in the Dablin papers that electrical 
engineering contractors. in the town are exceedingly wroth because 
contracts amounting to something like £6,000, in connection with the 
cbanging over to high voltage, have had to be given to English firms. 
They have banded themselves together and formed an association for 
the protection of their interests. 


Edinburgh.—Last week the Town Council discussed a 
resolution, of which notice had been given by the Lord Provost and 
Bailie Mackensie, to remit to the Lord Provost's Committee to take 
Bill a provision 


remitted to the Electric Lighting Committee to draw up a report and 
lay it before the Council. The latter amendment was adopted, and 
a committee will therefore go into the question. 


Exeter.—Whatever may be the ultimate decision with 
reference to the m of electrical traction to the city tram- 
ways, the Corporation of Exeter will find it difficult to postpone for 
any length of time the serious consideration of the question of re- 
moving the electricity works to another and better site. In the days 
of the old company it was complained that the present site was 
inconvenient. Before the Oorporation took over the works, they 
were advised that the position was so cramped, that extensions would 
be practically impossible, and were warned that it would be necessary 
before long to remove the plant to & place which would afford more 
elbow room, as well as ter ties for carrying on the under- 
taking. Since then the business has greatly increased. The 
ration have not only introduced the electric light into the streets, 
but the number of private consumers has doubled. A necessary 
result of all this is that the pressure upon the old station has increased, 
and some of the ill effects are being experienced by the residents in 
its immediate neighbourhood. A memorial presented to the City 
Council last week by owners and occupiers of pro near the 
works, complained of increasing noise and vibration, as well as of 
the smoke emitted from the chimney. The city surveyor and the 
electrical engineer have been for some time past considering what 
methods can be adopted to increase the capacity of the works. It is 
suggested that the simplest plan would be to select a new site. 


Gillingham,—The District Council is asking the local 
electric light company if they could reduce the charge for the pro- 
posed lighting of the High Street. The relative costs at the present 
rates are, gas £116 15s. and electric light £186 5s. 9d. per annum. A 
Sugge’s ар coste £11 10s. annually, and an electric light would cost 
£26 12s. 3 


Glasgow. — Mr. Chamen reported to the Electricity 
Committee Jast week that the 750-horse-power engine, sup- 
ied by an American firm, had been erected at the Port 
das station, and was in the meantime being used to aug- 
ment the supply from the power station in Waterloo Street. 
The extra current thus at their command had enabled them to 
remedy the complaints of consumers who had been liable to bave 
their light supplied only intermittently. The 400 and 300 horse- 
power engines, by Messrs. Mirrlees, Wateon & Yaryan, and the 
900-H.P. engine by Mr. Matthew Paul, are now being fitted up 
at Port Dundas, so that in about a month they would have altogether 
engines of 2,250 horse-power combined running there. They will then 
be in a position to turn on the electric lights on the Springburn tram- 
way route. The Committee gave Mr. Chamen authority to spend 
from £50,000 to £60,000 in new mains and feeders for the supply of 
eléctricity to districts already agreed upon, and to advertise for 
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tenders for the machinery still required for Port Dundas and 
Pollcksbaws power stations. A committee was appointed to obtain 
оша ion as to the supplying of electric motors of all sizes to the 
public. 


Grays.—The Grays Urban Council have adopted the 
scheme of Mr. A. H. Preece, the engineer, for lighting the town with 
electricity. The plant, which is to be made to include a dust 
еы жы, will comprise two boilers, two engines, and two 
ynamor. 


Grimsby.— Last week the Town Council adopted the 
report of the Lighting Committee, and will proceed to lay down 
works for generating electricity for lighting and tramway purposes. 
Application is to be made for a loan of £43,500, to be paid back 
over 40 years. 


Hammersmith,—In a report submitted to the Vestry on 
Wednesday, the electrical engineer, Mr. G. G. Bell, expressed the 
opinion that a large saving of time and cost would be effected by 
the Vestry employing a main-laying staff, and AIDE its own mains. 
He estimated the profit at abont 3d. per yard. e Vestry deoided 
that the proposal be tried in six important roads, the cost being 
estimated at £13,000. ‚ 

At a meeting of the Law and Parliamentary Oommittee of 
the Hammersmith V on Tuesday, the Kensington and 
Notting Hill Electric ghbting Bil was discussed at length. 
Ultimately 16 was decided that as there seemed to be a reasonable 
opportunity for obtaining the long wished for communication between 
Latymer Road and Wood Lane, they should advise the Vestry, 
while petitioning against the Bill for obtaining the necessary 
locus standi tor protective clauses, to instruct them (the committee) to 
endeavour to see that the subway was of sufficient height for the 
accommodation of the traffic and dedicated to the public use. 


Hampstead.— The electrical engineer, Mr. Cottam, 
informs us that the actual unite generated on this station for the 
year ending D:cember 31st last are: — 


Alternating eae eee eee eee 1,005,450 
Public lightiny isi € vt T 77,051 
Used on works E уз aS ge 12,000 
Total eee eee 1,094,501 

Approximate capital expenditure to De- 
cember 31st, 1898 -— eis vis £119,396 
Total number of applications 1,237 
РА consumers connected 1,181 
» lamps connected ... a 78,091 

М transformers, equivalent 
to kilowatts eee eee 1,113 


Consisting of 34 of 25-kw., nine of 18-kw., four of 10-kw., three of 
6-kw., four of 4-kw., nine of 3-kw. | 

. The Guardians’ Finance Oommittee has ordered that the necessary 
electrical fittings be fixed for heating a new electrical radiant heat 
bath which the inventor has offered to lend on condition that the 
medical officer keeps a record of the cures effected by it. 


Hanley.—The Council has decided, in 3 of the 
resignation of Mr. Sutherland, joint engineer with Mr. Cowell, to 
appoint the latter gentleman Oorporation electrical engineer, at a 
salary of £250 per annum. Mr. Lobley will continue to act as engi- 
neer for capital expenditure, and consulting on revenue 


account ; and two junior assistant engineers areto be engaged for the 
electricity works at £80 a year each. In future any new distributing 
mains required in the district outside the compulsory area will be 
arravged for a pressure of 200 volts at consumers’ termi and the 


existing mains will be converted from 100 volts to supply 200 volts as 
may be convenient. From the let inst. the charge vil be 5d. 
unit up to 150 hours of the maximum demand indicated, and 2 
per unit for all beyond. 


Hartford.—The Parish Council has decided to light the 


ра streets electrically, current being obtained from the Northwich 
lectric Supply Company. 


 Hastings.—The town clerk, Mr. B. F. Meadows, has 
banded over a cheque for £58,000 to the secretary of the Hastings 
Electric Light Oompany, this being the sum agreed upon for the 
purchase of the company’s und g. 


Islington.—The Guardians have appointed Mr. Enright 
S 1 on the coat of an electric light installation at Highgate 


Lancaster.—A Local Government Board inquiry was 
arranged for yesterday re the proposed £10,000 loan for electric 
lighting. | 

Leeds.—The Lighting Committee bas decided to 
extend the mains along North Btreet and Obapel Lane, Headingley. 


Llandudno.—Some days ago the “formal opening " of а 
Beaman & ,Deas irefuse destructor took place at the electricity 
works. The destructor is constructed to deal with 60 tons of refuse 
per 24 hours. The cost was about £7,000, the electric lighting part 
amounting to £23,000 


London.—The St. Giles's Board of Works last week 
decided, as the Charing Cross and Btrand Electricity Corporation are 
so dilatory in openirg and closing the public streets, thereby causing 
considerable inconvenience, that the d would itself open the 


trenches necessary for the laying of the mains, and restore and make 
good the paving afterwards. It was thought that this would ensure 
the work being done more рош The Veatry p Lage & 
committee to report upon the desirability ‘of applying 

visional order. 

At the Bt. Luke's Vestry, on Tuesday, the General Purposes 
Committee reported that they had reconsidered the application 
of the Smithfield Markets Electric Supply Company, i 
for a provisions! order for the supply of electricity to the 
parish. Having considered reports by the solicitor to the Vestry, and 
the surveyor, it was resolved to withhold consent to the application. 


Lowestoft.—Mr. Hawtayne’s estimate for the electric 
lighting of the town (including the cost of provision for extra mains, 
culverts, and a larger generating station for the light electric rail- 


by 
British Electric Traction Oompany. It was agreed that, газо to 
the company laying mains thronghout the whole parish within a 
period of four years, the Council adopt the report as a basis of the 
чон on which their support should be given to the provisional 
order. 


Mall.—A water-power electric lighting plant has been put 
down at Aros House, Tobermory, by Mr. R. F. Yorke, of Glasgow. 
The water-power is derived from Loch na Meall, about 4 mile 
away. 

Neweastle.—The Newcastle Electric Supply Company 

ve under consideration the question of supplying continuous cur- 
rent for motive power purposes throughout their area. They have 
now undertaken to supply such current for driving an Otis passenger 
lift and large ventilating fans, &o., in the T. M. O. A. new Shaftesbury 
Buildings at present erecting. The Otis Elevator Company is a 
in the lift, and the fan motors are to be supplied by Messrs. Blan 
Bros., of Newcastle. The same building will be lighted by over 500 
incandescent electric lamps. 

Newport.—The Alexandra Dock Hotel Oom 
extending its private electrical installation so as to 
of the dock area. 


Newport (1.0.W.).—The Council has arranged terms of 
agreement under w it allows the Ventnor Hlectric Light and 
Power Oompany to apply for a provisional order. 


Nottingham.—A Local Government Board inquiry was 
held on 11th inst., re a 


y intends 
ude the whole 


en r, said 


Peter's Square and the Market Place. £16,000 
the new scheme for street lighting, providing for 160 arc lamps. The 
t horse-power amounted to 2,200, which would be increased to 
8300. The system in use was known as the three- wire, low 
continuous current system, which was approved by the 
Trade in 1895. At present the Corporation had 780 customers using 
electricity, some ut it for lighting and some for power. It was 
in 1894 that the installation took place. 


Ogmore Valley.—The seal of the District Council 
has been affixed to a contract with the Ogmore Valley Electric Power 
Supply Company, Limited, for the lighting of the Ogmore Valley. 

Oldham.—In connection with the proposed electrical 
extensions, a joint meeting of Oorporation ittees last week 
considered the question of an additional plot of land upon which to 
extend the works. 


Paddington.— On Tuesday, at a meeting of the members 


of the Paddington Vestry, the Rev. Walter Abbott, M.A., J.P., chair- 
man, presiding, a was received from the Electric hting 
Committee recommending that the solicitor be instructed to take the 


opinion of counsel as to the powers of the Metropolitan Electric 
Bupply Company under existing Acts to lay down trunk mains or 
any other lines through the 
wise. Oolonel Barchard, 
Oommittee, in moving the adoption of the report, said that it was 
fonnd that the company intended to lay down five large cables 


taken from Willesden through their parish to other parishes, and it 
was a most important question to be decided, whether the company 
under its Act had the power to do such. They had to consider the 
matter seriously, because if in the future the V 

chase tha company’s undertaking, so far as it re 
ticular parish, it would become a serious matter for consideration. 
They knew perfectly well that when the order was applied for, and 
they gave their consent for the company to lay mains, &c., to supply 
the parish with electricity, that certain powers were given, but 
whether the company had power to lay down trunk mains, &c., that 
they could for the purposes of supplying other districts from their 
generating station Willesden, was a question they desired 
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5 Mr. Williams, who seconded, considered that it 
that action should be taken at once, because he under- 
y intended to proceed with the work as quickly 


as possible. Barchard said that the committee had taken action 
to prevent the work with without the consent of the 
Vestry. The endation was unanimously agreed to. Mr. Whur 


Бае inet liberty to test (he ly of t all ble 
supply of energy а reasons 
ded for under the йл, 2 Sir Fardell, M.P., 
thought that it would be well if the committee, whilst 
ing counsel's opinion in regard to the powers of the 
trunk mains, also took opinions as to the com- 
wers to enforce them to carry out their 
contended they had still not done under 
ee were scheduled for 


t 
wn. They heard now that the company 
testing stations for their own requirements, but he contended 
that there should be testing stations 
if а consumer was 


were not fulfilling their obligations, because 
they were, and if any obligations were not 
carried out he could tell them the Committee called attention. 


scheduled where mains had not been laid, simply 


becasso they were unimportant streets and there had been no demand 


ing on the company to go to avery enormous outlay in laying down 
uired, because if they did the 


rate. Much had been said about the company getting 

from other districts; well, that was all the better. At 

y Road ‘station they had sufficient power to supply the whole 

of Paddington. There was one advantage in their being connected with 

stetions, because if there should be an accident—say at the 

Amberly Road station—then they could be supplied from the other 

stations. Beveral members having spoken on the subject, Bir George 

M.P., withdrew his motion to refer the question of the com- 

pany’s obligations to the committee to take counsel's opinion, and 

agreed to a resolution that the letter be referred to the fülectric 
Lighting Committee with power to act. 


Paisle n por to a query as to when the electric 
$ be avai , ex-Bailie Fisher said all the engines were 
on tbe ground, and were now being erected. They could put the 
current on this month, but it would be unwise to do it until they got 


all their machinery in order. 


t 


will, on further consideration, arrange 
been made at a recent meeting of the Council to erect a dust 
destructor in connection with the electric lighting works, the com- 

pointed out that such an arrangement in a town like Pensance 

never possibly answer, аз а site which would be suitable for a 
dust destructor would involve very heavy diture in connection 
with the electric lighting plant. No town in England of the size of 
Pensance had ever yet been able to make electric lighting pay within 
the first two or three years, so that it would be absolutely certain to 
involve an addition to the rates for some time to come. 


Portsmouth.—At the last meeting of the Town Council, 
Hlectric 


Lighting Committee recommended that electric mains 
us Benet, Landport; The Thicket, Southsea; and 


Prestwich (Manchester).—At the last meeting of the 

District Council it was decided to request the local repre- 

sentatives in Parliament to oppose the scheme of the Lancashire and 
Cheshire Electric Supply Oompany. 


- Queenstown —The Board of Trade has sanctioned the 
transfer of the 


a year Q 


Badcliffe.—The District Council have applied to the 


1 ш ee cae aaa aed 
lighting purposes. 10 Cons engineer made inquiries, an 
found that three firms are willing to over & concession respect- 


y the working expenses of the electric lighting station if supplied 
ад company at, вау, 144. per unit. All doubts of the electric light- 
ing station paying a handsome profit would then be at an end. 


Rhyl.— The Council pro to spend £10,000 upon 
с lighting. Application being made for a provisional 
0 е : 


Saltburn.—It was mentioned at a recent Council meeting 
that Mr. Cox-Walker, of Darlington, had written to residents saying 
that he was now engaged in laying down a plant for the supply of 
electric light to private houses and other buildings in Saltburn, and 
if the recipient of the circular wished to take a supply he would be 
glad с" an application, во that arrangements might be made 

ore 


San Paulo.—We are informed that the San Paulo Gas 
Company have decided to at once erect an electric light plant for the 
su of current for power. They have already entered 


been instructed to prepare the pecifications, a 
tenders for carrying out the work with the least poseibl» delay. 


Sheffield.—The new Electric Light Committee having 
taken of the electric light works, have found that the re- 
quirements of the consumers make it necessary to work the machinery 
at ite full capacity; they have no врате machinery whatever. That state 
of things, says Alderman Styring, must not continue. The company 
had been exerting themselves for some time past to remedy this state 
of and new and powerful machines had been put down. He 
referred to the 300-kilowatt and the 600-kilowatt machines, which 
machines ought to have been fixed and in working order by the end 
of 1897; but owing to the engineers’ strike, the company were unable 
to obtain the machines, and they were not y got to work until 
сто ое каншык або When they were put to work it was found 
they would not yield the power w they were guaranteed to pro- 
duce, and they would at once have been taken in hand and put in 
order, only the demand for power was so great, that it was necessary 
юе apse wer from them as ble, in order to keep the 

ertaking at all. The inten now was that the machines 
should be taken in hand as soon as the days lengthened, and there 
was less demand for power. The Council might rely upon it that 
the committee would do all that was possible to make the machiner 
adequate. Machines were ordered, and were in course of being 
delivered, and there was no doubt that in the course of the present 
year matters would be put in such a position, that all require- 
ments would be duly met. The recent failure in the supply 
was due to a short circuit behind the switchboard. Members 
of the Council would probably like to know a little of the 
undertaking which they had taken over. The lamps wired during 
the last year were 17,865, as compared with 13,565 lamps wired in the 
previous year. That was an increare of lamps wired of 22 per cent., 
and brought up the total lamps to 73,853. ey: the num- 
ber of lamps wired last year was a third of the total previously 
wired. Thecurrent sold during the year was 978,086 of Trade 
units, compared with 738,499 the previous year, an increase of 
32 per cent. Turning to the finances of the under g, they would 
remember that the old company were empowered in the agreement to 
carry on the undertaking during the last year on behalf, and for the 
benefit of, the Corporation. The accounts of that carrying on were 
not finally completed, but they expected to have them very shortly. 
He was able to tell them, however, that the gross revenue for current 
sold and for meter rents during the year was £17,104 15s. 4d., as com: 
pared with £14,823 10s. the previous year. That was a very satisfac- 
tory increase indeed —nearly £2,000—and especially sa when 
they remembered that the price of the current was in March re- 
duced from Dd. to 4d.,n .twithstanding which the revenue had overtaken 
and even exceeded the previous year’s. One of the conditions of the 
carrying on was that the company should receive 10 per cent. interest 
on its capital, and that interest had absorbed the sum of £9,712 
6s. 6d. In addition there was also to be paid out of the revenue the 
debenture interest, £1,125, making a total payment out of the revenue 
of £10,837 68. 6d. for the year. believed that there would be, 
т кеш е кушеч ae had mentioned, a sum of no less than 
£3,000 clear profit on revenue account for the Oorporation as the 
result of last year’s working. Under the agreement, by virtue of 
which the undertaking was taken over, the Oorporation were not to 
commence а sinking fund at any rate until the present year, so that 
they were in the position of having £3,000 (or whatever the amount 
might come out at exactly) with which to commence the working of 
the undertaking. In regard to the future policy of the committee, 
the first thing to be done was to make the plant perfectly satisfactory. 
The next thing would be to make the supply as cheap as possible to 
consumers, so that the public might have the full benefit of the light ; 
and in the third place, whatever the committee could do after that 
in the way of profit for the benefit of the coffers of the Cor- 


poration they would be very glad to do. 


Shirebrook.—It is stated that the Shirebrook Colliery 
Company has brought forward a proposal to light the parish elec- 
trically, a company being formed for the purpose. 

Southport.—The Council will offer a determined oppoei- 
tion to the Bills now being promoted by the Lancashire Electric 
Power Oompany and the South-west Lancashire and Oheshire Electric 
Power Company. ! 


(Contiened on page 93.) 
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BUFFALO ELECTRIC LIGHT AND POWER 
| PLANT. | 


à 


By ORRIN E. DUNLAP. 


THE ed General оа Company have ош Ше 
use of Ni power in the station especially planned and 
оше for this purpose, and thus е Посе in 
the successful march Niagara power in making Boffalo and 
her industries captive to its benefits has been passed. The 
Baffalo General Electric Company has Daniel O’Day for 
ident; George Urban, jun., as first vice-president; D. T. 
ash is secretary; C. R. Huntley, general manager; and 
Henry G. Stott is the company’s engineer. It was under 
Mr. Stott’s supervision that the apparatus in the main 
building was erected, and it was he who designed the build- 
ing and engineered the whole plant, which is so creditable 
to Buffalo enterprise, and ably marks Buffalo's progress in 
the use of the greatest power on earth. 

The new plant is located on Wilkeson Street. Work on 
the buildings was commenced in March, 1898, and completed 
four months later. The main building is 91 feet x 91 feet 
6 inches at the foundations and possesses many novel 
features of construction, everything about it having been 
planned and laid out to suit the apparatus to be installed, 
instead of the usual plan of designing the building first and 
then adapting the machinery, cables, &c., to the existing 
conditions. Working on these lines Mr. Stott has brought 
to perfection a plant which is a climax in his life’s work in 
this country and abroad. The building is of brick, the main 
generator room i gn into two equal parta by a row 
of steel columns. These steel columns serve the double 
purpose of supporting steel beams for the two 10-ton cranes 
and the roof trusses. The steel trusses are also supported by 
the side walls, and resting upon them are | beams, which in 
turn support inverted T irons. On the flanges of the latter 
rest hollow hook tiles, the latter measuring 18 x 15 x 4) inches. 
Upon this, after all joints has been cemented, was poured 
melted asphalt and roof pitch, with a double layer of roofing 
felt, and then more pitch and finally gravel. The result is a very 
fine roof, and the steel, being protected from sudden changes 
of temperature, does not sweat and drip on the machinery 
below. Fire walls are carried 4 feet above the roof, and the 
latter pitched in four directions, the water conductors being 
carried down inside the building to avoid trouble from 
freezing. The height of the main generator room below 
the trusses is 27 feet, and from the dome of the four large 
skylights 37 feet from the floor. The skylights are 18 feet x 
8 feet, and each is so arranged that any side can be opened 
from the floor of the generator room. One side of the 
generator room has a row of windows оссо by iron 
shutters. The floors of all rooms are brick arches covered 
with conorete and mabbleithic finish. 

The transformer room is located in the rear of the main 
building. It has the same general construction as that 
mentioned, its dimensions being 51 feet x 25 feet 6 inches. 
Beneath the floor there is a brick air chamber into which 
motor driven fans deliver air at a pressure of about } oz. to 
cool the step-down transformers. Following the current as 
it comes in from the tile conduits in the manhole, we are led 
into a cellar 7 feet 6 inches high, through which are carried 
the three conductor cables carrying the 11,000-volt three- 

hase current from Niagara Falls. These cables rise to a 
oop panel, which has on it six double-bladed single-throw 
switches, These complete the loop in the two three-phase 
conductor cables, and also allow either circuit to be opened 
at this point in case of a fault in the cable beyond the trans- 
former station, thus affording several advantages over the 
ordinary tape. From this panel the current goes to the time 
limit circuit breakers of the shunted fuse type, which are so 
arranged that in the event of a short circuit in either cable 
both being in multiple all the time—the reversal of cur- 
rent in the one will cause the circuit breakers to set loose all 
apparatus in the station from the defective cable. Here it 
may be noted that similar arrangements are being installed 
in all the transformer stations of the Cataract Power and 
Conduit Company, во that in the event of trouble on one of 
the two circuits, all stations will automatically disconnect 
themselves from the faulty cable. 


Leaving the circuit breaker panels we come to the trans- 

former panels, four of which are installed to the left of the 
loop panels. Each of these = contains six special high 
tension expulsion type fuse blocks and three high tension 
switches, and each panel supplies current to three 250-kw. 
step-down transformers, reducing the three-phase current 
from 11,000 or 22,000 volts to 352 volts, three-phase. 
These transformers are connected in groups of three to one 
panel, and both p and secondary are wired single- 
phase to the switchboards, the delta connections being made 
on the panels after passing through the fuses, thus in case of 
a transformer giving out, it will have both primary and 
secondary cut-off without disturbing others in the same 
Етар, 
Through an opening ір the wall, under the floor, are led 
the cables, which run from the low tension bus bars into the 
main building, one group of heavy rubber covered cables 
going to each switch in the main room, the object 
being to sub-divide the power as much as possible, and thus 
reduce the chances of a short circuit, по set of cables carry- 
ing more than 1,200 horse-power. In each of these groups 
of cables are inserted circuit breakers, which may be tripped 
automatically or by hand, so that in the event of trouble on 
one group of panels that particular group, amounting to 
1,200 horse-power, may be disconnected from the low tension 
bus bars in the transformer house. 

One of the substantial and serviceable novelties of the 
station is found in the subway that extends around three 
sides of the generator room. This subway is 6 feet high x 
4 feet 6 inches wide. On the walls are placed iron shelves, 
3, inch thick x 10 inches wide, supported by angle 
irons built into the wall. From four to seven of these 
shelves are placed one above the other, thus forming a resting 
place for the numerous lead-covered cables running to motors, 
generators, street circuite, &c. Connecting these subways, 
and running at right angles to them, are rows of tile conduit, 
broken by manholes, from which rise tile connections to the 
various motors, rotaries, generators, &c., all wires being 
under the floor, and each circuit in an individual tile con- 
duit, The iron shelves in the subway have breaks of 12 
inches every 6 feet, and above these breaks a fiue tile 
8 x 14 inches rises 4 inches above the cement floor, and 
4 feet 6 inches from the wall, affording means of connecting 
the cables in the subway to the various switchboards. 

The northern half of the generator room will be entirely 
devoted to arc apparatus, and the southerly half to alterna- 
tors, three-wire rotaries and 550-volt rotaries. On the 
north side of this room there is at present installed six 
150-kw. 352-volt three-phase synchronous motors, each of 
which is direct conneoted to two No. 11 Brush, 125-light 
9:6 am generators, these generators being fitted with the 
new oil-type automatic regulator, and a special iron-olad 
ammeter on the terminal board, making each machine 
entirely self-contained. The motor drives the arc machines 
by means of а very simple yet efficient form of insulating 
flexible coupling, consisting of four arms or spiders on the 
motor shaft and a similar number on the generator, each 
compressing rubber rolls 3} inches in diameter x 44 inches 
long. This forms what has proved to be a most serviceable 
coupling. 

All the switchboards in the generator room are of blue 
Vermont marble. Each panel is 30 x 100 x 2 inches, the 
motor board being at one end of the room, and the generator 
board at the opposite end, each standing out 4 feet 6 inches 
from the walls and directly in front of the tiles opening into 
the subways. The rows of conduits already mentioned run 
down every alternate aisle. ) TM 

The synchronous motors are started through reacting coils 
fastened оп slate bases, and to the walls directly behind the 
panels connected tothem. Three single-pole double-throw 
switches, when down, turn current into the stationary arma- 
tures after passing through the reactances, and thus keeping 
down the starting current to 150 per cent. of full load cur- 
rent. The three-phase currents in the stationary armature 
induce secondary currents in the revolving field pole faces, 
and thus develop about one-quarter full load torque, which 
is sufficient to bring the motors up to full synchronous speed 
in about 70 seconds, when the 110-volt exciting current is 
thrown into the fields, and the proper adjustment made with 
the field rheostat for minimum current in the armature, after 
which the single-pole switches are thrown up, one at a time, 
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the motor meanwhile ranning single-phase, thus cutting out 
the reactances entirely. The fall load efficiency of the 
motor is 94 per cent. In the construction of the plant 
foundations have been put down fer 15 sets, each set having 
а capacity of 250 
2,000-C.P. ar 
lamps, thas giving 
& total capacity of 
8,750 arc lamps. 
In the meantime, 
however, develop- 
ments m the ons 
promis rectifier 
are being closely 
watched, and, if 
successful, will be 
used in place of 
more motor- gene- 
rator eets, owing to 
the increased «ffi- 
ciency and decreased 
floor space it will 
give. To sum- 
marise results 
obtained in this 
station, it may be 
stated that the 
Buffalo General 
Electric Company 
get motora, genera- 
tors, and switch- 
boards in a space of 
1 уу equare foot per arc lamp. 

Ín the southerly half of the generator room are two 
exciter sets, consisting of a 380-H.P. induction motor 
direct connected to a 20-kw. 125-volt generator, each 


of these exciter sets being capable of furnishing the 


— 


| 


425-кж. SYNCHRONOUS Motor DinkcT-CovPLED TO 400-kw. QUARTER-PHASE 
60-CycLE GENERATOR. up 


connected to a 400-kw. two-phase 60-cycle generator, both 
motor and generator being of the revolving field type, the 
latter giving off in two independent circuits having a phase 
relationship 90? apart 2,200-volt 624 cycle current. As the 
motors have eight 
poles and the gene- 
rators 20, it is 
evident that in 
synchronising the 
two generators 
there are several 
possible phase rela-. 
tionships, all de- 
pending on which 
pole “ locks " in the 
two motors. The 
phases in the 
quarter-phase gene- 
rators may be 18? 
apart or any one of 
five or six possible 
combinations To 
overcome this a 
synchronising volt- 
meter is connected 
between the two 
generators, and 
when one is run- 
ning and the second 
oneis being brought 
to speed the 
field is thrown into 
the generator, and whe. the Pisis eu voltmeter shows 
zero the field of the motor зв closed, thus locking the motor 
at the proper place. 
The switchboard arrangements for these large motors are 
identical with those for the 150-kw. motora with the addition 


THE EXCITER. SETS AND 125-voLr ROTARIES WITH TRANSFORMEBS FOR 125-voLT RoTARIES ON THE GALLERY. 


entire exciting current to the synchronous motors, These 


motors are startéd through compensators fastened to the 
wall behind the switchboard controlling the exciter sets.. 


Next to these are the two large motor-generator sets, con- 
sisting of a 425-kw. three-phase synchronous motor direct 


of one double-pole single-throw switch, which controls two 
of the primaries of the two to one ratio compensator, this 
b.ing cnt out entirely by throwing up the three single-pole 
double-throw switches. 
The switchboard for the 60.:ycle generators consists of 
F 
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two generator panels, two feeder panels, and one total output 
panel with the necessary instruments. In the bus bars of 
each phase are connected two potential regalators of the 


C. R. type, giving a 4 per cent. boost or lower with one- 


fourth of 1 per cent. 
steps in order to 
balance up the 
phases if necessary. 
The efficiency of 
the 425-kw. motor 
is 96°5 per cent., 
and of the 400-kw. 
generator 96 per 
cent. with a regula- 
tion of 7 per cent. 
Two 100-kw. 
125 - volt  rotaries 
have been installed 
in order to make a 
start with the new 
three- wire Edison 
system, mainly as 
an experiment in 
order to determine 
whether the regula- 
tion will be good 
enough on the 
power circuits, and 
also for charging 
up a large battery 


this line for an increase of four times the present capacity, 
as this is believed to- be th» probable result, within a year or 
two, of the application of cheap Niagara power in Buffalo. 
These rotaries are started -through teactances in exactly the 
same manner as 
the synchronous 
motors, а special 
switch being 
mounted on the 
frame, which opens 
the circuit between 
each of the field 
poles, thus breaking 
up the high poten- 
tial induced from 
the armature in 
starting. The 
panels of the 
switchboards 
controlling these 
rotaries are 
similar in design, 
so far as pos- 
sible, in order 
to simplify opera- 
tion. 

The wire tower 
is entirely fire- 
proof in construc- 
tion, and contains 


ok storage celle, only lead -· covered 
which it is contem- cables on insula- 
plated to instal in tors, separated 4 
cepi ш, GENERAL VIEW OF THE 250-KW. TRANSFORMERS, m di эх са 
induction regulators / mounted on an 


in the primaries of the three static transformers, reducing 
from 352 volts, three-phase, to 30 volts, three-phase, thus 
enabling a boost, or lower, of 10 per.cent. to be given. 
Reactances are also permanently connected in the leads of 
each: rotary, thus: permitting a large variation in the voltage 


of each rotary by varying the field excitation, and thus the 
phase relationship of current and E. M. F. 

There are two 200-kw. 550-volt rotaries which supply: 
power to a very healthy business in 550-volt motors running 
elevators, machine shops, &c. Provision has been made in 


а. 


iron framework away from the cables. 

At one side of the transformer room is the repair shop, 
which is about 25 feet x 26 feet in size. Opening off from 
it is the locker room for employés’ clothes. In the rear and 
opening only on a court is the oil room, which is so con 


. — | 


View oF 150-кж. SyNcHRONOUS Motors Direct-CouPLED To BRvsH ARC MACHINES. 


structed with fire walls that, in the event of fire, nothing 
would burn except the oil, the: walls being of brick would 
simply form a chimney and prevent any possibility of the 
fire spreading. | | 
The transformers and switchboards in the transformer 
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house are the property of the Cataract Power and Conduit 
Company, the distributing agents of Niagara power in 
Buffalo. This company has also a separate group of trans- 
formers, reducing the Niagara current to 2,200 volts, three- 
phase, for distributing to large power consumers, among 
whom will be the Urban Flour Mills, which will use about 
500 H.P. 

АП the trans- 
formers, switch- 
boards, motors, 
generators, &c., 
were furnished by 
the General Elec- 
tric Company. of 
Schenectady. There 
is a total of 5,600 
Н.Р. in transfor- 
mers, 3,900 H.P. 
in motors and 
rotaries, and 2,160 
H.P. in generators, 
together with the 
n Bwitch- 
boards and regu- 
lating apparatus, 
all forming a very 
handsome order of 
over 11,000 H.P. 
in complete equip- 


ment. 
_ Ав stated, all the 


chiefly city lighting, A year after the consolidation of these 
companies, the Elk Strect and the Court Street stations were 
the only plants running in the city, the business having been 
consolidated into these two stations with the usual good 
effects following concentration, viz., reduction of operating 
expenses and increased efficiency. Aw 

Within about a year of the consolidation the company 


suffered the com- 
plete loss by fire of 
all its electrical 


apparatus in both 
stations. However. 
the men interested 
were undaunted, 
and it is highly 
probable that the 
electrical fraternity 
will remember that 
the ashes of the 
fire were not cold 
before new machines 
were running in 
place of the old, 
the interruption, in 
either case, being 
not more than 36 


from all of the fac- 
tories of the General 


apparatus in the Electric Company 
main building was and Brush Com- 
erected and installed ny, then in Cleve- 
ud 5 WILLIAMSON & JoskPH's New Factory.—VIEW oF For Nokx. 35 the — 


Н. G. Stott, tbe | — 
engineer of the Baffalo General Electric Company, while 
the switchboard belonging to the Cataract Power and Con- 
duit Company were erected and wired by Mr. I. В. Edmands, 
of the General Electric Company. 

The Buffalo General Electric Company is the only com- 


pany in Buffalo supplying electricity for lighting purposes, 


and the кш which apparently has now been obtained 
in their facilities is i ' 

the result of having 
men of force and 
financial strength 
at its head. The 
company was 
formed in the sum- 
mer of 1893 by the 
consolidation of 
three companies, 
viz, the Brush 
Electric Light 
Company, the 
Thomson - Houston 


States Electric 
Light Company. 
At that time the 
Brash Company was 
operating two 
planta, one on Elk 

treet for city light- 
ing, and one on 
Wilkeson and 
Seventh Street for 
incandescent (alter- 
nating) and oom- 
mercial aro light- 
ing. The total ont- 

ut of this company at the time of the consolidation was 
about 1,000 Н.Р. The Thomson-Houston Company had 
one plant on Court Street, near Pearl, and had a total output 
of city and commercial lighting, including & small 500-volt 
power service, of about 600 H.P. The United States Com- 
pany had a plant in the northern part of the City, in tke 

lack Rock district, with a total output of about 300 H.P., 


WILLIAMSON & JoskPH'S NEW Factory.—VIEW ОР FiTTiNG SHOP. 


of 1895 the busi- 
ness of both city and commercial lighting had increased so 
steadily that numerous additions were made to both plante, 
inclading the taking out of small units and replacing with 
large. After numerous annexes had been built, or until 
there positively was no further room for. expansion, the 
directors of the company had to face the problem of a new 
station on a new site, and with it the question of consoli- 
| dating the two sta- 
tions. This was in 
1896. At this 
juncture still 
another problem 
presented itself for 
solution, and this 
was the power de- 


Niagara Falls 
Power Company at 
Niagara Falls, and 
the probable effect, 
efficiency, and suc- 
cess of the trans- 
mission of this 
Niagara power to 
Baffalo. The ques- 
tion was, should 
the new station b3 
operated by steam, 
or by electricity 
transmitted from 
the Falls? After 
mature deliberation, 
the lutter form of 
energy was decided 
on as being best 
suited to all the 
reqairements of the 
situation. The site selected for the new station was beside 
the old Wilkeson Street plant. This was owing to the fact that 
the company already owned this property, upon which stood old 
buildings. The lot hasa frontage of 94 feet on Seventh Street 
and ruus back to Staat Street 220 feet, so that, with the old 
buildings covering an area of over 9,000 square feet, there was 
no danger of being crowded out. Here, side by side, stand the 


hours. Special , 
trains of apparatus 
were dispatched 


velopment of the 
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two stations, the one being the firat alternating current energy, for perhaps the making of consumers’ switching 
station in the United States, the other the perfect modern ices i 


development of a progressive company. 
It аР be added. i dd 
that the reason for | 
the adoption of the | 
852 volte standard 
Becondary pressure, 
at which current is 
received from the 
Cataract Power and 
Conduit Company, 
was that this pres- 
sure is suitable for 
use in 550 - volt 
rotary converters 
without further 
transformation, and 
at the same time is 
a safe pressure and 
one easily handled 
with revolving field 
type motors in 
which all the small 
direct current іч 


of the old station 
was in use up to 
about six years 
ago. As compared 
with the new | 
wire tower it is typical of the progress made in that 
period. 


MESSRS. WILLIAMSON & JOSEPH’S NEW 
Te WORKS. 


Or the various branches of the electrical industry we sup- 
рове there is none more ‘important than that which is 
ev 


oted to the making of switches, switchboards, and all 


the paraphernalia 
necessary in the dis- 
tribution’: of elec- 
tricity. The switch 
gear is the one 
portion of an elec- 
trio supply: system 
on which one can 
nearly always de- 
pend in case of 
It is 


ally check the 
vagaries of the 
more wayward por- 
tions of an electric 
lighting plant. 
There are fewer 
opportunities in 
switchboard work 
for brilliant 
achievements than, 
say, dynamo build- 
ing, always except- 
ing minimum cut- 
outa, which are pro- 
bably most success- 
ful when they don’t 
act. The switching 
arrangements of public supply works have undergone many 
modifications daring the past few years. ‘Ten years ago 
most engineers believed in small units and large switch- 
boards, nowadays there is less desire for ornamentation and 
a greater craving for simplicity. It is not only in large central 
station work that switchboard manufacturers spend their 


WILLIAMSON & JoskPH's NEW WOoRKS.—CABINET-MAKING SHOP. 


WiLLiAMSON & Jospp's NEW Wonks.—FiTtiNG Өнор. 
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devices is more important from a trading poini of view. 
If there are 1,000 electricity consumers in a town, andfesch 
| consumer requires 
10 switches— we do 
not propose to carry 
the calculation an 
farther, but it wi 
bs obvious that 
there must be a very 
significant business 
done in that 
direction. Quite 
recently we have 
had an opportunity 
of inspecting a fac- 
tory that may be 
said to be devoted 
exclusively to the 
manufacture of 
awitchboards, 
switches, lamp- 
holders, fuseboards, 
&o., and on no occa- 
sion have we seen 
better exemplified 
the merits of organ- 
isation and good 
management, 
Mesara. Williamson 
and Joseph's new 
works at Canon- 
| bury, to which we 
are alluding, have been arranged not only with a view to 
facilitate the speedy output of apparatus, but the various 
operations dovetail together in а manner that suggests 
extreme economy in manufacture. | à 
Some time ago the firm occupied considerable premises at 
Horsleydown, bat the London County Counoil, in the exer- 
cise of its omnivorous desires for improvements, felt pom- 
pelled to acquire the works. They did so, but it necessitated 
the services of an arbitrator to define the terms on which 
possession could be obtained, and eventually Messrs. William- 
son & Joseph moved to the north side of the Thames. | 
The buildings at Canonbury have been laid out in a man- 
ner eminently sait- 
able for manufac- 
turing. The offices 
and showrooms are 
detached from the 
factory, though not 
sufficiently to pre- 
vent easy commu- 
nication between 
them. Between the 
offices and the work- 
shops is the foundry, 
where most of the 
brass founding 
necessary in the 
making of switches, 
&c.,iscarrjed on. On 
the ground floor are 
a number of machine 
tools that are mainly 
occupied in turn- 
ing screws, shamfer 
head, terminals, 
&o.: at the further 
end is the smitby, 
while the remainder 
of this floor is de- 
voted to stores. The 
first floor is entirely 
| utilised as a fitting 
shop, and one of the photographs will give an idea of theimport- 
ance of this department. Abovearethecabinet making andthe 
lacquering rooms, an interesting view of theformer being shown. 
'The output of the cabinet-making department is considerable, 
and lies mainly in the supply of cases for fuseboards and the 
smaller type of switchboards, as well as frames for larger boards. 
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With the exception of polishing the marble and slate slabe, 
it may be said that a switchboard is made from beginning to 
end the еш After ontting down a slab to the 
desired size, the next operation would be drilling the reqai- 
site number of holes; for this purpose a somewhat novel 
form of drill is used, which is driven oy a belt from one of 
the overhead shafts. The slab would then be ready for the 
fitter, who would fit on the necessary parts. While looking 
round the factory we noticed the construction of special 
battery switches, these are operated bY means of two hand 
wheels, a smaller one rotating inside the circumference 
of the other, the larger one controlling the discharge, while 
the smaller one controls the charging and also moves back the 

i switch. There are some excellent types of milling 
machines employed in the shope, one being a profile machine, 
the рч cut being controlled by one hand and thespeed with 
the other. While some machines were employed in stamping 
out various sizes of metal pieces, others were engaged in 
cutting and shaping copper and brass. Prentice cut-oute, 
the English patents for which are owned by Messrs. William- 
son & Joseph, were being made in considerable numbers, and 
some fairly large lighting switchboards were under process 
of construction. Although the greater proportion. of the 
work being carried out was electrical, a g many speed 
indicators were being manufactured, the only portion of these 
not made on the premises being the dials. 

Many of the various switches and cut-outs made by this 
firm have been already described in these columns. It is, 
however, a matter of considerable interest to know that 
organisation in manufacture and the selection of proper 
machine tools enables the firm to turn out small switches 
and ано that are cheap and, at the ваше time, well 
made. We believe Messrs. Williamson & Joseph were 
among the first makers of porcelain switches in this country, 
and though public taste now runs in the direction of metal 
switches, eben has not been altogether abandoned. 
Although the machine tools at present in use are of quite 
modern type, steps are being taken to introduce a number of 
lathes that will be entirely automatic in their action. These 
will be mainly devoted to screw making and kindred work. 


The factory is driven by gas engines of the nes рах type, 


and very shortly it will be lighted throughout by electricity. 


ELECTRIC LIGHTING NOTES. 


(Continued from page 87.) 


sso le Pg е с gen bas asked the engineer 
to “ practicabili tilising the two small 
for production of electric light” " кек aa 


Shereditch.—The Lighting Committee announced to the 
Vestry on Tuesday having considered a re from Mr. Newton 
Russell, chief engineer, upon the large demand for current during the 
past quarter and of similar duration. The report 
showed that d the quarter ended September 29th, 1897, the 
mumber of units sold amounted to 57,452; in December, 1897, to 
127,266 units; in March, 1898, to 196,214 units; in June to 182,584 
units; in September to 203,892 units; and in December, 1898, to 
313,558 units. The committee expressed the opinion that from these 

i be seen that the capital expenditure for the new 
generating station now under consideration was fully justified. On 
thejmotion of Mr. H. E. Kershaw the report was received without 
any discussion. The committee further reported that new cables to 
the value of £2,750 were required for connecting the transformers 
Bow being ordered according to the list of tenders published in 
another part of thisissue. On the recommendation of the committee 
the V: sanctioned the diture and the placing of the order 
Insulated Wire Company at their original contract 
price. The committee announced that a sub-committee had been 
sppointed for the purpose of considering and reporting upon sites 

for the new generating station. In this connec- 
tion a letter was from the Ironmongers’ серо declining to 
dispose of the site of the almshouses in Kingsland for this pur- 
pose. The Vestry dire the action of the Lighting Committee in 
instracting Mr. R to select and appoint a shift electrician. 


South Africa.—Electric lighting is making progress in 
the smaller towns of South Africa as well as in the larger ones. At 
Uitenbage the Town Council are taking steps towards its introduc- 
tion. It is suggested that motive power may be derived from the 
water works. There is apparently a gravitation supply of water 

ve sufficient power for a nucleus of the 

lighting scheme, if not to light thə whole town. Bir J. 
Sivewright, the ex-Commissioner of Public Works to Cape Colony, has 
been requested to nominate an engineer to prepare plans and 


g 


Southwark.—Last week the Electric Lighting Com- 
mittee to the St. George-the-Martyr Vestry that they had 
considered the two letters from the Board of Trade, enclosin 


vestry clerk wrote to the Board stating that this authority did not 
agree with the company’s pr 1, and this action was last week 
approved by the Vestry. The same committee also presented a 
report on “ Generating Stations and Supply of Electrical Energy." 
They recommended that this Vestry support the views of the Ham- 
mersmith Vestry with regard to certain suggestions contained in the 
report of the Joint Committee of both Houses of Parliament. 


Rt. Pancras.—The Electricity Committee reported to the 
Vestry on ä the prevailing wet weather was delaying 
the work of completing the extensions at the Rogent’s Park station. 
It was expected that the arc lighting of Prince of Wales Road and 
Malden Road would be completed by the contractors in. seven weeks, 
and the extension of the mains by the Vestry in the Highgate dis- 
trict would be finished in about the same time. 


Stirling.—The tenders for electrical plant are in the 
hands of Prof. Kennedy for adjudication. 


Taunton.—The Council is joining with other authorities 
in resisting Mr. Martin Ruckers claims for infringement. The 
Electric Light Committee has reported that the undertaking is 
making progress, the increase of the output being about 50 per cen 
on ordinary days, and 100 per cent. on Sundays. 


Tonbridge.—A deputation from the Ratepayers’ Associa- 
tion went over to Dover week to inspect the electric lighting and 
tramway undertakings there. The same night the deputation re 
to a meeting of the Association at Tonbridge. A provisional 
lighting order has been already obtained. 


Towyn.—At a special meeting of the Towyn (Merioneth) 
Council, Colonel Ruck further lained the scheme for lighting 
Towyn and Aberdovey with electricity, and a committee has been 
appointed to consider the whole matter, and confer with other inte- 
rested parties. 


Uckfield.—Messrs. Verrall & Borlase have again written 
to the Council те application for a provisional electric lighting order. 
Referred to a committee. ' 


Walton.—The District Council will not approve of the 
proposed Walton and Weybridge provisional order. | 


Weston-super-Mare.—The District Council notifies in 
the London Gazette that it intends to transfer its 1891 provisional 
order to the Weston-super-Mare and District Electric Supply Oom- 
pany, Limited. 

Whitby.—Notification having been received that the 
Board of Trade will revoke the 1891 provisional order if no steps are 
taken to carry out the powers within 12 months, the District Council 
has appointed a committee to consider whether the order shall be 
sold to a company or carried out municipally. i 


Wigan.—The Electric Lighting Committee’s deputation 
which has visited Leeds, Bradford and Wakefield, to inspect the 
electric lighting and tramway systems of those towns has issued a 
report upon what it saw. 


ee 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Birmingham.— Judging from an article in the Birming - 
ham Argus there is a growing feeling in favour of the municipalisa- 
tion of the tramways. It seems that this would be the easiest way 
of putting an end to the discreditable tramway deadlock here. 


Charing Cross and Hampstead Underground.— 
Power is sought by the Charing Cross, Euston, and Hampstead 
Railway Company to extend ite authorised system ќо а point near 
the Highgate Road Btation of the Midland Railway, and to purchase 
or take on lease a portion of the Baker Street and Waterloo Oom- 
pany’s line, as may be agreed upon. New share capital sought to be 
raised is £360,000, with power to borrow on debentures a further 
£120,000. 


Dudley.—The British Electric Traction Company are 
now making good progress with the reconstruction of the Dudley 
tramways. 


Halifax.—A trial trip was made on 16th inst. on the 
electric tram extension to Salterhebble. The mayor, the chairman 
of the Tramways Committee (Alderman M. Booth), Mr. Spencer 
(tramway manager), Mr. Street (electrical engineer), and а number 
of aldermen and councillors were among the party. A 15 minutes’ 
service is proposed. The Board of Trade inspection is to take place 
this w n 
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Huratpler oint (Sussex).—At a meeting of the Parish 
Council on Friday, a letter was read from a firm of engineers, statin 
that they would be willing to provide an electric tramway an 
electric gy, Еты and district, to meet the wants of the 
locality. e will not oppose them. 


Liverpool,—On Monday the electric tramway system was 
further extended by the opening of Prince's Park route. About a 
dosen new American cars were put on the service. 


London United Trams.— Che London United Tramways 
Company have deposited a Bill under which the powers granted to 
the company last session to work its tramways in Sarrey by 
mechanical power are sought to be extended over the whole of their 
existing or authorised system, including the tramways of the company 
in the County of London. : 

The success of the company’s all-night service of cars between 
B expectations of Mr. J. Clifton, Robinson and bis 

the о . J. СШ боп воп ап 

co-directors. In a recent interview with a West London press 
representative, Mr. Robinson said that hundreds of men are already 
employed preparing the route for electric traction, the scheme for 
whioh is quite matured. When electric traction is in full swing the 
company expects, of course, to run its all-night service at a much 
cheaper rate, as well as more frequently. 


Manchester.—A Failsworth electrical engineer advises 
the City Council to avoid both the conduit and overhead wire methods 
within the city by using the overhead system for all routes outside 
the centre of city, and having accumulator bogies coupled to the 
cars at the point where the overhead wire terminates for the service 
in the centre of the city. These would automatically dis- 
connect the overhead current, and themselves make connection with 
the tram motors. 


Morecambe.—Some gentlemen are prospecting and sur- 
veying for a p new electric tramway een Morecambe and 

1. If scbeme goes forward, it will develop a portion of 
North Lancashire known as the Fylde, which has been a quiet agri- 
cultural nook for many years. 


Moss Side.—The Manchester Carriage and Tramways 
Company has just completed the extension of tramlines in this 
district, all the rails being bonded for electric traction. A Local 
Government Board inspection will take place shortly. 


Redditch.—The District Council has received a letter 
from the ht Railways Commissioners sa that they propose to 
submit e д to the Board of Trade au or the comstraction 
of the Redditch and District Electric Traction Company's scheme, 
subject to the widening of certain streets. 


Southampton.—At last week's Town Council meeting, 
the Tramways Committee reported that on September 23rd, they 
recommended. the Council to adopt electric traction for the tram- 
ways, and the overhead trolley system in the borough. Ata meeting 

of the Council held on October 13th the recommendations were 
unanimously adopted, but on October 26th, the Council resolved to 
incur no expense on electric traction in any form, until a complete 


scheme was submitted to them for approval. In accordance with the 


gained in other towns in 
the United Kingdom, and also upon the Continent, and, as the result 
of this experience, the committee had come to the conclusion that the 


p 
complete scheme for the equipment and working of the tramways in 
the boroa In the first place it would be 


shown upon the pian which h b 
shown upon the w Was ted to the on by the 
committee in their Der 1 . 


vision of additional headway through the aoe by lowering the 
roadway to give an effective height of 15 feet 6 inches. 6 Protect- 


engineer for lowering the road under the Bargate, and its approaches 
on either side, which amounts to £425, making the total estimate to 
£63,722. The Oommittee desire to emphasise the fact that included 
in the above estimate is the cost of providing an equipment of three 

also six miles of new tram road- 


ropose (subject to the sanction of the 
for tenders as soon as the 


works detailed in this report, and for the necessary rolling stock, and 

pro to commence at once the section from the Junction to Shirley, 

with the view of the same being opened for traffic at an early date. 

са lengthy discussion the various recommendations were 
opted. . 


Strand to Wood Green Railway.—The proposal of 
the Great Northern and Strand Railway Company is to construct an 
electrical railway in two tunnels from the Great Northern Company's 
Wood Green station vid Islington to tbe вате company’s King's 
Cross station, and from thence, vid Bonthampton Row and High 


Holborn, to a point in the Strand near the Law Oourts. The share 
capital а at £2,400,000, with power to raise £800,000 of deben- 
ture stock. 


Turnstall.—The Urban Council has, after conferring 
with the representatives of the British Electric Traction Company, 
agreed to the extension of the time for opening the tramways for a 
farther six months, on certain conditions. | 


Walsall—The Town Council on Monday decided to 
pose the Bill by which it is proposed to confer further powers 
upon the South Staffordshire Tramways Company, with respect to 
ra leasing and working of tramways by the British Electric Traction 
mpany. 


Warwickshire. — The Nuneaton and Chilvers Ooton 
District Council approves the proposed overhead wire electric tram- 
ways in North-East Warwicks Mr. Wiseman, of Birmingham, is 
engineer to the promoters. The echeme provides for communication 
with Nuneaton, Chilvers Ooton, Attleborough, Stockingford, Ansley, 
Hartehill, and Whittleford ; and the lines will pass through a district 
which abounds in coal, clay, stone, and manufactories. 


Waterloo to Baker Street Electric Underground 
Railway.—The promoters of the electric railway undertaking from 
Waterloo to Baker Street have submitted plans to the Vestry of 
Bt. Martin’s-in-the-Fields, which propose the construction of a sub- 
way for gers from the north-east corner of Spring Gardens and 
Charing Cross toa pons oppo the Grand Hotel, and thence to the 
south-east corner gar Square, to communicate with a eee 
station to be constructed at Charing Oross. The Vestry have in 
mated their intention of lodging a petition against the Bill in order 
to secure а locus standi. 


TELEGRAPH AND TELEPHONE NOTES. 


Alternative Cable Rontes,—A correspondent of the 
Times draws [attention to the necessity for being able to send 
telegrams by alternative routes in time of interruptions from 
various causes. The writer says that recently he wanted to send to 
Cuba by an alternative route, but no tariff having been established, 
he was informed that the m e could not be sent. He concludes 
by suggesting that “in view of the 
cables round the world, when there 
p hiis Мем) p сомса in ae уш thin 

not, we find that in the case 

editerranean cab'es we shall not be able to telegraph to India or 
Egypt vid the North Atlantic cables and the Pacific because no rates 
have been published." 


Telegraph in Central Africa.—A daily press telegram 
from B says that M. Mohun, who left Autwerp last August in 
charge of an expedition to connect Lake Tanganyika and Nyangwe 
by te ph, has arrived at the former place with a full comple- 
ment of men and stores. The telegraph line runs in а north-easterly 
direction. 


Telegraphic Interruptions and Repairs:— 
Down. 


CABLE. Repaired, 
Amason Company's cable— 
Oable beyond Gurupa... June 11th, 1898 .. T 

Para-Maranham |... oe Nov. 14th, 1898  ... sis 

LANDLINES. | 
Majanga-Tananarive ... Jan. 14th, 1899  ... 
Communication with Jacmel 

(Haiti) ie ... Jan. 11th, 1899 Jan. 16th, 1899. 


The Telephone Purchase.—The Council of the London 
Chamber of Commerce has passed a resolution affirming that, instead 
of the present Post Office and company dual control of the telephone 
service, the Government should acquire the undertaking. . 

The Glasgow Ohamber of Commerce is advising the Corporation 
that it is not expedient to put down a separate telephone system for 
Glasgow. The Ohamber recommends Government purchase and con- 
trol of the entire service. 


Turkish Telegraphs,—British mercantile houses at Con- 
stantinople suffered considerable inconvenience on 4th inst. at the 
hands of the Turkish Telegraph Administration, who would not 
deliver telegrams because the addresses were not registered, and 
demanded a registration fee of 100 francs. Reuter's correspondent 
writes home in very strong terms about this sudden freak, which is 
эң чу ыч ашы сы many recent obstacles placed in the way of foreign 
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CONTRACTS OPEN AND OLOSED. 


OPEN. 
Barrow-in-Furness.—January 20th. The ration 
is inviting tenders for the wiring of the free library, Cornwallis 
Street. Plan of building at the office of the Borough Electrical 
Engineer, Town Hall, and specification from the Town Olerk, Town 
Hall, on payment of £1 1s., returnable as usual. 


„ан POMA 2nd. Tenders are wanted for cast- 
rs рр M frames, and covers, earthenware conduite, cables, and 
Bee “ Official Notices " January 1Sth. 
Belgium.—January 25th. Tenders are being invited 
until 25th inst. by fia Compagnie Gale de Tiaoa, со 
Ruo de Meridien, Brussels, for the supply of 10 tons of galvanised 
iron wire and 9,000 porcelain insulators. Tenders to be sent to above 
from whence particulars may be obtained for 1 franc. 


Bradford.—February Ist. Tenders are wanted for an 
гана for electric bee; gd "EET 5 а 
tricity Department, Town Hall, В 

Buxton.—February 6th. "The District Council wants 
tenders for feeders, mains, and arc light leads. Bee “ Official 
Notices” this v for particulars. 


of State 


for Foreign has received a “despatch from Majesty's 
Consul-General at Christiania, stating that tenders are invited by the 


A copy of the specification, 8 &c., may be examined on 
ent of the Foreign 
Office any day, between the hours of 11 a.m. and 5 p.m. 


.—January 80th. Tenders are invited by the 


Ocuncil for two 500-H.P. steam alternators and one 150-H.P. steam 
dynamo alternator. Beo our “Official Notices” January 13th. 


eng 

and two of 2,200 indicated horse-power, with Анри and condensing 

тенә 8 ons, forms of tenders, &c., from Mr. Ohamen, 
engineer. See our Official Notices December 16th, 


accumulators, 
Arnot, 57, Wost Rogent Street, Glasgow. Dur ^ Oficial N Notices " 
January 6th. 

Halifax.—January 24th. Tenders are wanted for the 
supply of one 600-kw. steam alternator for the Oorporation. See 
our “ Official Notices ” January 13th. 

Leeds.—The City Buildings Committee has resolved to 
дш сада ee Dani тоза БАр у шени 


London.—J anuary 25th. Ss ерп дешн 


ыо сг ш also d s doc the electis 
L] an 

lighting of the Northern й ing asd i N. Bee our 
" Official Notices " January 13 


London, —.Jaunary 81: и panos L 2 O. ів 0 n: 
for four continuous current 
ewitchboards and switches, Peleg inne sod. Victoria Эшени Ы 

ment installation. See “ Official Кане ber 30th, 1898. 


Lowestoft.— February €th. The Corporation wants 
tenders for the supply о of ot bole, d сык. 


storage batteries, switch travelling 
pu pad ix Ue мы M a ONU. Consulting ^ 
W. C. C. Hawtayne. See our “ Official Notices” January 6th. 
80th. The B Commissioners 
light mains. See our “Official Notices” 


Sunderland.— January 27th. The 8 vani 
tenders for roadwork, with stoneware casin 
laying electric light cables. See our “ Official Peron а 18 13th. 


Whitechapel.— February 7th. The Board of Works 
wants tenders for cables, arc lamps, steam dynamo, batteries, boilers, 
and other machinery and a pat for electricity works. See our 

" Official Notices " this 


CLOSED. 


London.—The St. Pancras Vestry has accepted the esti- 
mate of the Brockie-Pell Aro Lamp Company, Limited, for the supply 
of about 50 aro lamps at £8 15s. each for the lighting of Gower Street 
and other roads. 


шабан. Пе ` Shoreditch Vestry on Tuesday considered 
tho following tenders for the supply of additional transformers, 
Being Ке ише oe бкн. Bier gee on 33-kw., together with switch 


Trans- 66-kw. 88-kw. Long-range 
formers, armature. armature. switch. 
Electric Construction Company £4,497 £770 £186 £05 
'T. Parker & Co. 4,914 950 180 50 
Brush Electrical Engineering ; 
5,888 420 280 19 


Company. 
Mather & Piatt (exclusive of 
On the advice of the chief engineer the Lighting Committee re- 
commended, and the Vestry decided to accept the tender of the 
Electric Construction Oompany. 


Morecambe.—At the meeting of the District Oonncil 
on January 9th, contracts were let for electric plant to Messrs. 
Thomas Parker, Limited, for £1,955, and to Messrs, C. А. Parsons 
and Oo., for £2,525. 


FORTHOOMING EVENTS. 


Fri Jan 90tb.—At 6.30 p.m. Institute ot Marine Engineers. 
né Tenth annnal conversazione at the Town Hall, Stratford. 
Tuesday, January 24th.— Northern у of Electrical B» 
ee e Paper by Mr. Parshall on 


Wednesday, Deses 25tb At 7.30 p.m. Institution of Electrica] 
Engineers. Students’ meeting. Discussion on Systems 
of Electric Traction.” 

Thursday, elem uj 8.0 p.m. The Institation of Electrical 

eers. “Rules for the Regulation of the Wiring 
of ы Penal for Connection to Publio Supply Mains," 
by J. Pigg, sasociate ; “The Regulation of. Wiring Rales,” 
by O W bam, member; “The Institution 
Wiring Rules,” by R. E. ‘Crompton, past-president. 


Friday. * 27th. 5 Physical Society. Agenda: On 


an Onillstory Discharge, Dn 
ы n 

F. R. B. B.; Exhibition of 8 A De hlegmator, (5) А 
Temperature Tell-Tale, by Ара: by n ш 
ууа „ accompanying 


At Ка ева of Junior Engineers. Lecture on 
== of Blastigity,” by Prof. J. A. Ewing, 


Saturday, January $8tb.—A 7 p.m. Institution of Junior Engi- 
neers. 


Annual dinner, Westminster Palace Hotel. 
Institation of Electrical Engineers. Students visit to the 
works of the Electric Welding Oompany, Hindon Street, 
Pimlico, B.W., on Saturday January 28th. Students’ 
ata? ыс Mr. M. Solomon, 22, Linden Gardens, Bays- 
water, W Party limited to 90. Meet at the Institu- 
tion, 28, Victoria ‘Breet, at 10.15 


NOTES. 


The Institution y^ Electrical Engineers.—The follow- 
ing is the official list of ums awarded and presented at 
the жабар у of this Institution on Thursday, 12th in't, for 
papers during the session 1897-98 :— 


, The Institution | Premium” to Horace F. Parshall, M.LE.E., for 


E a so, Суй 
be Paris Bletrioal Exhibition Premium „to Robert Hammond, 
M. L. E. N., for his paper оп “ The Oost of Generation and Distribution 


of 
The“ Fahie Premium " was not awarded, because no telegraphic or 
Ei t 


his paper on “ Sparkless Reversal in 

'" Btudent's Premiums” were awarded to M. J. M. Donaldscn for 
his paper Notes on the Dover Electric Tramways;" Mr. Maurice 
Solomon for his paper on “ Herts Waves and Wireless phy; 
and Mr. E. B. Tasker for his paper on Alternate Current 

Salomons Scholarships were awarded to Mr. Tom Rolls Renfree, 
а в College, London, and Mr. Н. J. Tomlinson, University College, 

On. 


The Krieger Electric Cab.— The Daily News refers 
toa Press inspection, on 12th inst., of a new electric cab at 
the premises of the Motor Car Company in Long Acre. 
Many statements were made to the reporters as to the 
remarkable ormances, &., of the newly introduced 
vehicle, and it was said that a company is being formed to 
manufacture the cabs in England. 
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The Electric Lighting of the City of London.—Those 
who have noted recently the frequent and prolonged inter- 
. ruptions in the street lighting of the City will find that the 

failures work out even worse than might have been supposed. 
In his recent report, an abstract of which appears in the 
Times, Mr. A. A. Voysey, the electrical engineer to the Oor- 
poration, gives some figures relating to the subject. The 
total number of arcs in the main streets is 493. The total 
number of lamp failures in the year had been 1,466. The 
average time of extinction per lamp was 286 minutes. 
Ninety-eight lamps were late in starting, the average time 
being seven minutes, A sum of £852 had been paid in 
ties by the Electric Lighting Company for failures and 
ness in starting. The xp aang for testing the 
supply of electricity to the public lamps had not yet been 
е. The company who were responsible for the provision 
of instruments at their own expense were now in communica- 
tion with the Board of Trade as to their requirements, the 
instruments being subject to the Board’s approval. There 
was no reason why the provision of the necessary instraments 
should be much longer delayed. It was an exceedingly 
important matter, because, without proper arrangements for 
testing the duration and value of the supply of electricity to 
the public lamps, the means of ascertaining how far the 
public lighting agreements were fulfilled were quite insuffi- 
cient. The private electric supply amounted to au equi- 
valent of nearly 300,000 lamps of 8-candle-power. Seventy- 
eight instraments had been submitted to the engineer for 
testing, the bulk being meters; of these 48 per cent. were 
correct and 57 per cent. were either too slow or too fast. 
The cause of the variations was in the generating machinery. 
The company continued to maintain the precautions to pre- 
vent accident or injury to the public by electric shock or gas 
explosion arising out of the electric lighting works in or 
under the streets. 

Last week there was в brief discussion at the Court of 
Common Council on the resolutions passed at the wardmotes 
with reference to the question of competition in electric 
lighting. Mr. Brooke-Hitching objected to the resolutions 
being referred to the Streets Committee, which, he said, had 
too much to do. He announced his intention to move at an 
early date that all resolutions affecting the electric lighting 
of the Se should be referred to a special committee. To 
us it would certainly seem that the present position of elec- 
tric lighting matters in the City demands the attention of a 
special committee. The Court might do worse than appoint 
such a committee straight away. The Streets Committee 
has, we should imagine, plenty to do without also pretending 
to deal properly with the many points that must necessarily 
arise in connection with the widespread dissatisfaction 
recently expressed with the к supply of the City, and 
also in connection with the question of competition, of 
defective street lighting, of the telephone service, &c. i 

At the meeting of the Court of Common Council last 
week, a question was raised by Mr. A. C. Morton as to the 
advisability of charging the City of London Electric Light- 
ing Company for the privilege of having their cables laid 
. across the City bridges. It seems that free way leaves were 
granted under agreements of 21 years, but the City Press 
says that the Corporation has the power to terminate them 
upon giving three months’ notice. 


Barking Boiler Accident.—1t has been suggested to us by 
an experienoed practioal steam engineer that some pressure 
ganges are jointed to the union coupling with lead washers. 

hese will open out when the coupling nut is screwed up, and 
when comes upon them they are liable to fold back 
and close the orifice to the gauge. There are other mishaps 
liable to occur to gauges, and the moral should be that 
every boiler should have two gauges, two safety valves, and 
two water gauges also. In such cases the chances against all 
being wrong at once and dangerously misleading would be 
very great. 


Military Engineering), and now the Dockyard and the Chat- 
ham Naval Depôt will shortly be equally well provided for. 


Behr's Lightning Railway.—Mr. F. Behr is still - 
ing on his monorail system, ав һе calla it. We prefer to 
call it a pentarail system. Mr. F. Behr has been expo 
ite merits before the Liverpool Chamber of Commerce to the 


extent of promising a reduction to 18 minutes for the Man- 
chester and Liverpool. journey. He estimates the line to 


cost in all only £1,400,000, and he estimates traffic to pay 
10 per cent. on ordinary shares and 4 and 5 per cent. 
respectively on half a million each of debentures and preference 
shares. Minim imum speeds of 90 miles 1 
flung about, and 150 miles an hour is to be easily se í 
of course by electrical means. We think Mr. Behr is well 
advised to consider electricity as the best form of traction 
for any new tramway, but we observe that he says nothing about 
curves, Does Mr. Behr intend to have his line absolutely 
straight, or does he intend at every section to graduate the 
В to the curvature, and the inclination of the cars and 

e rails at a proper angle from the vertical? Unless he 
can promise to fill one of these conditions, we fear he will 
still find himself face to face with passengers hanging like 
so many wet towels over their seats. It would be impossible 
to sit tight with high speeds and curves. He may fit his 
cars with lateral pressure guide wheels, but he cannot 
similarly control his ers. "There 18 a curve on the 
Midland Railway a little south of Bedford Station, which even 
at a moderate will throw а passenger off a seat end unless 
he is expecting the shock, Yet on a railway some attem 
at superelevation of outer rail is usually made. How is Mr. 
Behr going to cope with the equivalent necessity at much 
higher ? We want a satisfactory answer to this 
hitherto blinked question. 


The Daimler Motor Company.— The second annual 
meeting of the Daimler Motor Company was a stormy affair. 
With less than £2,500 in hand, there are orders to come 
forward for £50,000 of business. How can this be done 
with so little capital in hand? There seems to be a good 
deal of friction between the directors and some of the share- 
holders, The question naturally arises, what was paid for 
the Daimler patents; how much real capital is there in the 
company; what did the promoters make out of its flota- 
tion, and what has been spent upon improving and develop- 
ing the patents? The directo rs themselves claim to have 
made but insignificant blunders, considering they had in 
hand а new industry, but the motor car industry has been put 
back years by undesirable promotion. 


Tesla Polyphase Patents Declared Invalid in Ger- 
many.—The New York Electrical Engineer says that the 
Reichsgericht of Germany has confirmed the decision of the 
lower courte declaring the Tesla 1 Leroy motor patenta 
invalid. The court reviewing the case, holds that the patents 
are void owing to their not having been worked according to 
the requirements of the German patent law. The court goes 
on to say, however, that even if the patent had been sus- 
tained on that. ground, it would have been, nevertheless, 
invalidated owing to the fact that the invention was not 
adequately described in the German patent 5 
whereas the American patent specification is clear. It is 
understood that the Helios Company, of Cologne, whocontrol 
the Teala pe in Germany, will no longer contest the 
Suite which it has brought against several parties in 
Germany. 


What was the Cause ?—On 13th inst., at Lambeth, 
an inquiry was opened into the circumstances attending the 
death of Samuel Pugh, 32, an engine driver on the City 
and South London Electric Railway, who was found dead 
on his engine on Tuesday morning. Dr. Edward Morris, 
Clapham Road, said that having regard to all the circum- 
stances of the case, and every other theory and probable cause 
being negatived, he was of opinion that death was due to 
shock from an electric current. He added that Dr. Bell 
was with him when he made the autopsy. Dr. Bell coincided 
in his view. Mr. Macmillan, who represented the railway 
company, said he thought the doctors would take a different 
view of the case when they heard that what they thought 
had happened conld not have happened. The inquiry was 
adjourned. | 
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Marconi Telegraphy.—With reference to the employ- 
ment of wireless telegraphy for communicating between 
lightships and the shore, the Witeless Telegraph Company 
have for some little time been in communication with the secre- 
tary of Trinity House, and on the 10th of last month 
permission was finally given to instal the instruments on 
either the East win, the Gulf Stream, or the South 
Sandhead light vessel, the land station to bs at the South 
Foreland Lighthouse. As the Wireless Telegraph Company 
had satisfactorily tested the Marconi apparatus at sea up toa 
distance of 25 miles during the time of the Kingstown 
regatta last July, they chose the furthest off of these light- 
vessels, namely, the East Goodwin lightship, which is 12 miles 
distant from the South Foreland lighthouse. All the 
apparatus was brought on the lightship in an open boat, and 

up in the course of an afternoon, and on Christmas 
Eve the lightship and lighthouse were placed in perfect 
telegraphic communication. Many messages passed between 
the members of the crew and their families on that day, and 
there has never been the slightest hitch from the starting of 
the installation until the present moment, every message sent, 
from either shore or ship, being perfectly received at the 
corresponding station. Although the weather has been moat 
страс since the instruments were installed, they have 
not in the slightest degree affected, but the same cannot 
be said of Mr. Marconi’s assistant on board, who suffered 
considerably from the effects of mal-de-mer. This, however, 
only brings out another point, namely, that since the 
sesistant, Mr. Kemp, went on board he instructed one of the 
lightahip crew, Mr. East, so that he was able to work the 
instruments and keep in communication with the land station, 
although previously Mr. East had no information either as 
regards the Morse code or telegraph instruments. Conse- 
quently, the company claim that the problem of practicall 
and economically connecting lightships and other vessels wi 
the shore has now been very satisfactorily solved. | 


The London Chamber of Commerce and Electrical 
Questions.—At a meeting of the Council of the London 
Chamber of Commerce last week, the principal subject dis- 
cussed was the pro of over 70 municipalities to embody 
in Bills and provisional orders to be introduced in the coming 
seesion of Parliament, powers to manufacture and deal in 
electrical fittings and goods. Several resolutions were sub- 
mitted by the Chamber’s Electrical Trade Section for con- 
firmation by the Council, in which serious objection was 
taken to this new departure in municipal enterprise. A 
motion was carried to the effect that a letter should be 
addressed to the Board of Trade strongly objecting to the prin- 
ciple of competition in the form proposed by local authorities. 
Other resolutions were passed, urging that the scope and 
р» of municipal enterprise in opposition to, and exclusion 

, private enterprise, should be defined, and with this object 
referred to a joint committee of the two Houses of Parlia- 
ment. 


Lectures.—A series of lectures for artisans on various 
topice has been arranged at Aberdeen University. On 28th 
inst. the subject is to be “ Electric Discharges in Air and 
in Vacuum,” Dr. A. Ogg being the lecturer. | 

At a meeting of Glasgow Technical College Scientific 
Society on Saturday, Mr. William Arnot read a paper on 
“ Systems of Distribution for Electric Traction.” 

n 10th inst. Major W. Н. Edwards lectured at the 
Liverpool Junior Conservative Olub on “Electricity as 
Applied to Tramway Traction.” 

t the Leamington Town Hall on 16th inst. Mr. Mellows, 
B. So., lectured on “ The Electric Current and its Practical 
Applications." 

The Northern Society of Electrical Engineers.—On 
Tuesday, 24th inst., at the Albion Hotel, Manchester, Mr. 
Horace F. Parshall, M. I. C. E., M. I. E. E., will read a paper 
on “ Electric Traction " at a meeting of the members of thi 
Society. In view of the controversy now taking place on 
the scheme of the Manchester Corporation for the working 
of the tramways, a large meeting is expected. Invitations 
to be present have been sent to representatives of the Man- 


chester, Salford, and surrounding Corporations and District 
Councils. Mr. J. S. Rawortb, the President of the Society, 


will preside. 


Inventive Ingenuity Runs Riot.—In our last issue 
we printed a letter from a correspondent who has a very 
ambitious scheme in mind for a trans-oceanic wireless 
ecd n service. But this gentleman's fertile brain is not 
limited to any one particular branch of electrical science, as 
will be seen from the following letter, appearing in last 
Saturday’s Local Government Journal. Truly, the name 


Smith promises to be written indelibly on the pages of eleo- 
ек history! At all events, it is а name that will heyer be 
orgotten ;— | 


ELECTBICAL Tramway TRACTION. 


Sir,—With reference to the very debatable question as to whether 
the overhead wire or undergronnd conduit m is beat, it may be 
of interest to you and your municipal councillor readers to know that 
I propose to bring out, during next sammer, a new form of i 
tramway traction which will dispense entirely with the use of the 
overhead wire, or underground cable or conduit systems, as each 
tramcar will carry its own electrical tor, which would be very 
light in weight and economical in wo . It will also cost consider- 
ably less than the present systems, and would be far less likely to 
break down. Particulars of the invention will be duly supplied to 
you, as the electric tramcar which I propose making has been put toa 
severe test and trial and duly perfected. . | 

Thanking you for inserting the above for the benefit of your many 


readers, 
I am, yours faithfully, 
37, Daniel Street, Cardiff. Guo. H. Surra. 


We have not words wherewith to afford the writer the 
merited measure of congratulation upon the achievements of 
his inventive genius. 
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Appointments.— Mr. James Keith, B. So., has been 
appointed chief electrical engineer to Mesars. Tuck & Co., 
Limited, of Dublin. | 

On Wednesday, the 11th inst., a farewell dinner was given 
by the staff of the Dover Electricity Supply pompas 
Limited, at the Hotel Burlington, Dover, to Mr. A. A. 
Whitlock, reeident engineer, who is leaving after five 
service to take up the post of chief engineer at the County of 
London and Brush Provincial Electric Lighting Company's 
Wandsworth station. Mr. Whitlock is succeeded at 
Dover by Mr. L. W. Woodman, who has for some 
time been acting as chief assistant. The company has 
presented Mr. Whitlock with a writing cabinet and spirit 
tantalus. | 

Mr. George G. Scurfield, of Sunderland, has been appointed 
assistant. electrical engineer at Carlisle. | 


Personal.—Mr. J. H. Woodward, who has been associated 
with the electrical manufacturing firms in Wolverhampton for 
the past 18 years, and who lately resigned the position he 
held with Messrs. Thomas Parker, Limited, has arranged to 
join the staff of Mr. A. H. Preece, consulting engineer, of 
89, Victoria Street, Westminster. Mr. Woodward will also 
undertake consulting work on his own account. 

We understand that Mr. G. R. Hulme, of the Blackpool 
electricity works, has been appointed secretary to the 
siren E and Greenwich Electric Lighting Company, 

simited. 


Gas v. Electricity—A Harrow paper gives figures show- 
ing the relative cost of lighting the School Chapel by gas 
and by electricity. The average cost of lighting by gas in 
1893, 1894, and 1895 was £20 18. 8d.; the average cost of 
lighting by electricity, with additional lighte under the organ 
loft in the south aisle, in 1897 and 1898, was £17 10s. 
Meter rent was included in each case. It may be 
mentioned that gas is 4s. 3d. per 1,000, and electricity 
8d. per unit. | 


Appointments Vacant.—The Ashton - under - Lyne 
Electricity Committee want a second assistant engineer at 
£100 per annum. See опг “ Official Notices. 8 

The South Corporation wants a mains superintenden 
at 2130 8 See our “Official Notices” this 


week. 
The Torquay Corporation want a mains electrician. See 
our “ Official Notioes this week. 
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‘French Submarine Boats.—The French newspapers 
have this week been publishing lengthy articles ing 
recent experiments with the new submarine boat, Gustave 
Zédé, One journal mentions that at the competition opened 
in 1896 for the best type of submarine vessel, a plan was 
submitted for an offensive submarine boat called the Narval, 
which is now being built at Cherbourg, while six other boats 
of the same type are to be laid down this year at Cherbourg, 
Brest, Lorient and Rochefort. These boats will go by 
steam on the surface, and will only use electricity under 
water. Their range of action will be. much wider, and they 
will be self-controlling. At present two submarine boats are 
being built at Cherbourg : the Morse, a defence boat, and 
the Narval, an offence boat. The cost of each is roundly 
estimated at 650,000 francs. It is not the fortieth part of 
the coet of building an ironclad.” | i 


Patents on Multiple Switchboards.—The Electrical 
World, New York, for December 24th calls attention to the 
expiration on the 17th inst. of the United States patent, No. 
252,576, issued to Leroy B. Firman. The Electrical World 
remarks that the existence of this patent has absolutely 
prevented any independent manufacturer from making or 


any independent operating company. from using a multiple 


switchboard." The Firman device, we believe, was not 
patented in England, and the only description of it that we 
are aware of in technical literature here is in Mr. Kingsbury’s 
peper, read before the Institntion of Electrical Eagineerr, and 
published in our issue of February 8:h, 1895, where will be 
found an illustration of the patent drawing. Mr. Kingsbury 
describes the Firman board as follows :—* The subscribers’ 
bumbers were inscribed on a signal board placed in a central 
po-ition. These numbers could be obscured by shutters, 
Үреп a subscriber was put through, thé operator would 
instruct the attendant at the signal board to obstruct the 
number. Oa disconnecting, the reverse instructions would 
be given. Before connecting a line, the operator would look 
at the signal board to see if the subscriber required were 
disengaged. ‘This method was orude, but none the less 
deserves commendation as an attempt to overcome the diffi- 
culties which were beóoming apparent, It is a multiple 
board without a test system. I cannot claim it as a link in 
the chain, because, as a matter of fact, the solution of the 
problem had already been in the Patent Office for over a 
year. It is in the specification to which I have already 
called attention—Scribner’s, November, 1879. Numerous 
connecting points, without some prompt and certain means 
of indicating whether the line were engaged or disengaged, 
would be a remedy worse than the disease. A triangalar 
conversation would be likely to produce more bad blood than 
a triangular duel.” Assuming this view to be correct, it 
would seem that the expiry of the Firman patent has not so 
much importance as has been suggested; but, as the “ busy 
test ” pen expire, some practical methods of operating a 
multiple board will be thrown open to independent com- 
panies, 


„ The Cotsworth Are Lamps.—A correspondent says he 
has received a copy of the prospectus, marked “ for private 
circulation only," of the Cotsworth Aro Lamp and Electric 
Lighting Syndicate, Limited. The company has been 
formed, with a capital of £54,000, to acquire the patenta of 
Н. G. Cotsworth, relating to arc lampe, to manufacture the 
same, and to carry on the business of electrical engineers. 
For our opinion of ‘this aro lamp, as then exhibited, see 
the ELECTRICAL Review for July 1st, 1898. 


Lord Kelvin.—There is a recently taken portrait of Lord 
Kelvin in the Syren for January 11th, together with some 
notes on his Lordship’s achievements in science. The British 


Realm for 15th inst. also publishes a photograph and some 
general notes on the life of this “ Grand old aes of Science,’’ 


as the writer terms him. 


The General Power Distributing Company's Bill. 
—Mr. T. Bayley, M.P. for the Chesterfield Division of 
Derbyshire, in an address to his constitnenta this week, spoke 
at le in favour of the above Bill, and advocated free 
trade in electric lighting. | 


Electrical Association of New South Wales.—The 
seventh annual meetingof the Electrical Association of New 
South Wales was held on November 11th, at 70, Pitt Street, 
Sydney, Mr. A. C. F. Webb, ident, in the chair. The 
hon. secretary read a paper by Mr. E. Haloombe Hewlett on 
the electrical supply of Rockhampton, describing his diffi- 
culties in getting into working order very imperfect appli- 
ances. The Rockhampton electrical supply was, he said, the 
first established for publio supply. of electricity under 
T powers and with underground mains in Australia. 
The undertaking, now in the sixth completed year, had made 
poor progress, but the prospects for the future were fair. 

vote of thanks was passedto Mr. Hewlett, who was congratu- 
lated on having run the works so well under very adverse 
circumstances. The annual report showed that the 
work of the past year had been as successful as for- 


` merly. A visit to the Sydney Observatory took place on 


April 80th. Four new members and one student member 
had been admitted during the past session. Four members 
had resigned. The total membership was 68. The Council 
of the Association had continued to urge on the Mini 

the necessity of bringing in a General Electric Lighting Bill 
as a Government measure, and had been informed that a Bill 
was in course of preparation, and would be presented to Parlia- 
ment as speedily as possible. The report was adopted, and a 
vote of thanks was to Mr. E. Martyn for his successful 
efforts in settling the Association's debt on the late Engineering 
and Electrical Exhibition. -The following gentlemen were 
elected office bearers for the ensuing year :—President, Mr. 
A. OC. F. Webb; vice-presidents, Messrs, P. B. Elwell and 
E. Noyes; hon. treasurer, Mr. E. Martyn; hon. secretary, 
Mr. J. H. Brearley; committee, Messrs. J. R. Bainton, G. R. 
Hodson, O. W. Brain, H. H. Kingsbary, and G. Fisher. 


Electricity.—Mr. Robert Hammond has been 
interviewed by the Municipal Journal and London in regard 
to the large electric power schemes. His views are stated in 
an article entitled * The Attack on Municipal Electricity." 


Manici 


— 


Institution of Junior Engineers. —The 14th anniver- 
gary dinner will be held at the Westminster Palace Hotel on 
Saturday, 28th inst. President Sir Wm. H. White, K. C. B., 
F. R. S., will be in the chair, and among those expected to be 

t are Mr. W. H. Preeoe, C. B., Sir John Durston, 

rof. Ayrton, and Mr. W. Worby Beaumont. On Friday, 

January 27th, Prof. J. A. Ewing will lecture on “ Measure- 
ments of Elasticity.” 


Silver Medal.—Sir William Bailey has presented to the 
Technical Education Committee of the Oldham Corporation 
a silver Joule medal for the best pupil in electricity or engi- 
neering, the subject being optional. | 


New Secretary to the Post Office.—Mr. George H. 
Murray, C.B., Ohairman of the Inland Revenue Office, has 
accepted the appointment of Secretary to the Post Office in 
place of Sir Spencer Walpole. 


Lancashire Electric Power Company's Bill.—A 
memorial has been ted to the Examiners of both 
Houses of Parliament against the ing of this Bill 
through the Standing Order stage. The memorial bears the 
seals of the Corporation of Warrington, and the Urban 
District Councils of Ormskirk, Lathom and Bursoough, 
Stretford and Dakinfield. 1t is alleged that the promoters 
have failed to comply with the Standing Orders. 


The Progress of Electricity.—The above was the sub- 
jeot of a discussion at the monthly dinner of the London 
Chamber of Commerce at the T ero Restaurant on Tues- 
day. In the course of speeches by the chairman, Mr. T. F. 
Blackwell, Mr. Sydney Morse, Major-General Webber, and 
Mr. E. Garcke, such questions as the Pacific cable, the 
telephone service, progress of electric light and traction, and 
the evil effect of municipalisation, were referred to. 
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NEW COMPANIES REGISTERED. 


W 
and Iron Works, Rodley, near Leeds, and to carry on the business of 
{ке crane manufacturers, machinists, manufacturers of hauling 


Rodley, near Leeds; John A. Booth, Greenfield House, 
. The number of the directors is not 
two nor more than five; first aro John W. Booth, 
John A. Booth (permanent 
directors) ; special qualification, £2,000; remuneration as the com- 

y may decide. Registered office, Union Foundry, Rodley, near 


Eegineering and Electric Works Company, Limited 
80, 224).— This company was on January 9tb, with a capital 
FFF of general engineer- 


ing contractors, 
tricity, and electrical a 
are :—Herbert Ha 

1 Oannam W 


i 
RE 
i 
: 
1 


» 118, Asylum Road, Peckham, S. E, clerk, 
4 tmr and Charles W. Woodcock, 
Bit E 78, Grove Park, Cam , E. E., 1 share each; Charles Н. 
Kirk Braddon, Oroydon Road, Beckenham, electrical engineer, 
; E. J. Tamber, 8, Olitheroe Road, Olapham, S. W., electrical 
engineer, 5 shares; J. William Field, 14, Verran Road, Balham, 8.W., 
clerk, 1 share; C. E. W. Ogilvie, 9, Holmwood Road, Bromley, Kent, 
Registered without articles of asscciation. 


. Kalgoorlie Power Syndicate, Limited (60,281).— 
This company was on January 10th, with a p of 
£10,000 in £1 shares, to promote or assist in the promotion of a com- 
pany to provide and apply electrical power for mining aud other 
эйе and to enter into an agreement with Emerson Bainbridge, 
uel H. Oox, Richard A. Varden. The first subsoribers (each 
with one share) are:—M. E. Williams, Winchester House, B.O., 
bolicitor ; George Neville, Winchester House, H. O., solicitor; J. B. 
Sealy, Winchester House, E.O., gentleman; James Doyle, 257, 
EO., gentleman; George Baker, 75, Jermyn 
Street, S. W.; Edward Pope, Bt. Stephen’s Chambers, Telegraph 
Street, H. O.; and C. Е. Mosley, 620, Stamford Hill, N., gentl:man. 
The first directors (to number not less than two nor. more than seven) 
are to be nominated by the subscribers; qualification, £100; remu- 
neration, £100 each per annum. 


South Coast Mutoscope Company, Limited (60,274). 
—This Som pan was registered on January 12tb, with a capital of 
£75,000 in £1 shares. to acquire from the Matozraph and Biograph 
8 Limited, a license to use certain inventious for improve- 
ments in the reproduction of living objects in motion, to manufacture, 
let on hire, and deal in mutoscopes, biographs, and mutographs, 
to carry on business as electricians, electrical, mechanical, 
suppliers of electricity, manufacturers 
hic Apparatus and appliances, &. The first 
subscribers teach h one share) are:—William T. Smedley, 
Newhall Street, Birmingham, chartered accountant; Thomas 
. Wilson, 129, Bt. Vincent Street, Glasgow, solicitor; Sidney 
L Field, 59, Ohurch Street, Loszalls, Birming 
tary; Griffith Оой, 20, Grey Ooat Gardens, S. W., 

Shouls, 49, Balfern 


Bothwell, engineer; and Claude W. F. Pearce, 35, Oak- 

Grove, East Dulwich, S. H., clerk. The first directors (to the 

zumber of not less than two nor more than seven) are to be nomi- 

nated by the subscribers; the M and Biograph Syndicate, 

Limited, may such proportion of the total number of directors 

- shares held by them bears to the total number 
тед; remuneration as the company may decide. 


CITY NOTES. 


The Yorkshire House-to-House Electricity Company, 
Limited. 


TE» report of the directors to be presented to the ordinary 
рока моне ое оош » to be held at the Great Northern 

way Station Hotel, Wellington Street, Leeds, on "Tuesday, 
January 24th, 1899, at balf-past three o'clock in the afternoon 


tates that the Leeds Corporation, in exercise of the powers conferred 

di last, requiring the n hang to sell ita undertaking. As thereeult 
com un Д e 

of Sb wan: scree! that the sale should take effect, as 


capital expenditure, on August 31st, 1898, and as regarded 

venue account, on Beptember 90th, 1898, and that ement was 

— expenditure to August Sist. 1896, after 
company's ca , Д 

4 was found to amount to £217,420 10s. 4d., 

d, in accordance with the 


of Leeds Corporation 5 per cent. stock, redeemable only by agreement 

between the Corporation and the holders of the for the time 

Бана. The amount of capital assets included іп the accounts is 

y the nominal value of the stock, the market value of which 
estimated. The 


e directors pro- 
pose to submit the name of Mr. Grosvenor Talbot, chairman of the 
company, as liquidator, and the names of the other members of the 
board as an advisory committee. It will further be proposed tbat 
Mr. John Gordon, who has acted as the company's auditor, be 
appointed to audit the liquidators accounts. The supply of eleo- 
tricity by the company on its own account having, as already stated, 
ceased on September 30th the revenue account now submitted 


propose shall be appropriated as follows :— 


To Payment of interim dividend at the rate 
of 5 per oent. per annum on the 
amount called and paid up on the ordi- 
nary shares of the company, for the 


“year en Juue 39th, 1898 £3,671 6 5 
» Payment of a dividend on the amount 
called and paid up on the same suares, 
which, with the interim dividend pre- 
viously paid, will equal a dividend at 
the rate of 6j cent. per annum 
for the year en December 31%, 

1898 ТА see 85 vis . 6,981 9 8. 

„ Balunce to carry forward... — ... d 87 9 9 


£10,740 5 10 


The number of lamps connected to the company's mains increased 
during the nine months ended September 30th, 1898, from 49,159 to 
65,328 (35-watt lam оз). Tae directors desire to express their hearty 
appreciation of the work done by the staff during the existence of 
the company, more especially by Mr. Green, the secretary, and Mr. 
Harold Dickinson, the eagineer, who have held their positions since 
the commencement, and whose ability and disiate services have 
been of the greatest value in developing the undertaking. The 
directors would also recognise the conspicuous care and skill exercised 
by Mr. Robert Hammond, consulting engineer, in desi and 
sup:rintending the construction of the works, as well as his valuable 
efforts in establishing the company, and obtaining the provisional 
order for supply of electricity in Leeds. The retiring directors, Mr. 
Grosvenor Talbot and Mr. Robert William Eddison, baing eligible, 
offer themselves for re-election. 


At the conclusion of the ordinary ‚ап extraordinary I 
meeting will be held for the purpose of considering, and if thought 
fit, passing the following resolution :—“ That the company be wound 
up voluntarily.” 


Londen Electric Omnibus Company. 


Tawm third annual general meeting of this company was held on 
Baturday at Winchester House, Major B. Flood Page presiding. 

The OBarRMAN, in moving the adoption of the report, said that 
when they met about a year ago, on a resolution which he himself 
moved, а committeo was a to examiue into the business and 

osition of the company. That committee reported in favour of the 
irectors seeing w an better could be done, and that 
recommendation was accepted by a full meeting of shareholders. The 
3 been 1 to 5 5 of the 
conditions necessary for worki tric trac especially 
with reference to accumulators. They believed they had a good asset 
in the Sola accumulator, but, 5 they could not take any 
steps to deal with it owing to which were made. The gentle- 
men whom the directors believed to be the owners of these accumu- 
lators were com to go to arbitration to ha ve these claims settled. 
He had no official information, but had reason to believe that a 
decision had been given. He referrcd to the syndicate which had 
been established for manufacturing electrical omnibuses—the Elec- 
trical Street Oar Man Oompany—as the Electric Omnibus 
Company could not make them. The syndicate went to allotment; 
it had got premises, and was carrying out a considerable amount of 
experimental work. It had been not only omnibuses, but 
cars. The company had, however, run short of money, and he 
thought there was going to be an increase of capital If 
that were done, the company would continue to try to 
solve the problem. The s olders might think they had 
made no progress; they might even say that in one sense 
they had been going backwards. They had had three omnibuses 
running successfully in the streets of London for three or four hours 
pasengers continuously in competition with the existing omnibus 
paseengers continuously in competition ing omnibus 
companies. These three оіан were sent down to Wolver- 
hampton to be overhauled, and the directors had been advised that 
electrical engineering was not yet sufficiently advanced to justify the 
firm to whom they were sent becoming responsible for their proper 
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working, and they also recommended a much smaller type of omnibus. 
The board had reduced the expenditure to the very lowest limit. 
They had practically come to an end of their capital. It was for 
the shareholders to decide whether the company should or should not 
be wound up. The chairman proceeded to discuss the agreement 
with Mr. Ward, one of the vendors, and the engineer of thecompany, 
and strongly criticised the management of the company by Mr. Ward. 
He added that if the shareholders decided that the company should 
be wound up, he (the chairman) would himself propose that it should 
be under the supervision of the Oourt, and the shareholders would 
then know everything connected with the compauy. 

Colonel TURNBULL seconded the motion. 

Mr. Wanp warmly defended his action, and challenged the most 
searching investigation into everything which he had done in con- 
nection with the company. | 

Tbe report was adopted after considerable discussion, and on the 
invitation of the chairman, a formal vote was taken as to whether the 
Som pany should be reconstructed, or should go into liquidation. 
кы ° shareholders, it appeared, were strongly in favour of recon- 
struction. 


Potteries Electric Traction Company, Limited. 


Ах extraordinary general meeting was held on Monday at Donington 
House, Norfolk Street, Strand; Mr. Emile Garcke presided. A reso- 
lution for making certain specified alterations in Olauses 82, 101, and 
106 of the articles of association was submitted to the meeting. The 
chairman read the articles, and afterwards stated that the proposed 
alterations were required by the Stock Exchange. It was necessary 
for them to carry out the alterations before they could make a 
formal application for a quotation of the shares. The company was 
registered some time ago, and the statutory meeting, which it was 
necessary to hold within four months of the date of registration, was 
held before the prospectus was issued ; but he was glad to have that 
opportunity of treating the present as if it were the statutory meet- 
ing. The company was registered on Jane 28th, and the statutory 
meeting was called for October 27th, but was adjourned to Novem- 
ber Srd, when it was held. They then issued their prospectus, and 
the whole of the share capital had been subscribed for, namely, 20,000 
preference ahares and an equal number of ordinary shares, which were 
allotted. The 20,000 ordinary shares included 6,666 which were 
issued to the British Electric Traction Oompany as fully paid in part 
везао of the purchase price. The articles provided for seven 

irectors; the names of six of them appeared on the prospectus, and 
Mr. O. S. Drummond had been appointed to the vacant seat. That 
gentleman had very large experience in connection with electrical 
tramways, particularly in America. Their undertaking practically 
consisted of three separate tramways—The North Staffordshire 
Tramways, which er had taken over; the tramways extensions 
which were authorised under a provisional order of August, 1896 ; 
and the lines authorised under the Light Railways Order, which was 
confirmed by the Board of Trade in December, 1897. The North 
Staffordshire Tramways had been undergoing conversion to electric 
tramways for some months, and they hoped that these lines would 
be opened for traffic in a few weeks—a measure whicb they believed 
would have a marked effect on the company's revenue. The tram- 
ways extensions—their second undertaking—had been under con- 
struction for some time, and the electrical equipment was also well 
in hand. They now d no to make rapid progress in ing out 
these extensions. The light railways were also now under construc- 
tion, but they had ample time to finish this work. It was, however, 
very desirable to complete them as soon as possible, for until all the 
lines were finished and working by electricity they would not derive 
the full benefit from the system. The time allowed by the Board of 
Trade for carrying out the tramways extensions expired on the 7th 
prox., but they bad applied tothe Board of Trade for an extension of 
time, and this application would now be supported by the local 
authorities, from whom, at first, there was some opposition. He 
concluded by proposing the resolution. 

Mr. J. 8. 
unanimously. 


Eastern Telegraph Company. 


Tum report of the directors for the half-year ended September 30th 
last, presented to the ordinary general meeting held yesterday, states 
that the revenue for the period amounted to £444,012, from which is 
deducted £121,877 for the ordinary. ex в, and £41,717 for 
expenditure relating to repairs and renewals of cables, &c., during the 
half-year. After providing £2,523 for depreciation of spare cable, 
£6,965 for income-tax, there remains a balance of £271,430, to which 
is added £3,568 brought from the preceding half-year, making a total 
available balance of £274,998. From this balance there has been paid 
interest on debentures and debenture stock, £29,855; dividend on 
preference shares, £10,148; dividend on preference stock, £14,548; 
and two interim dividends of 2s. 6d. per share each on the ordinary 
shares, £100,000, together absorbing £154,551. After carrying £10,000 
to the reserve fund for maintenance ships, £5,000 to the reserve in 
connection with the removal of head offices, and £70,000 to the 
general reserve fund, there remains a balance of £35,447, which is 
carried forward. The revenue includes £23,902 dividends for the 
half-year upon the company’s shares in other telegraph companies. 
The new issue of £500,000 33 per cent. preference stcck, 
referred to at the last general meeting, was more than fully 
subscribed for by the shareholders. One section of the cable 
for which this amount is ig рану required, has been laid from 
Porthcurnow to Gibraltar, and the expedition with the additional 
cables from Gibraltar to Malta and Alexandria left the Thames on 
27th ult. The conversion of the ordinary shares into ordinary stock, 


WORTH seconded the motion, which was carried 


authorised at the last general meeting, was effected on November 1st. 
Shareholders who have not yet exchanged their share certificates for 
the new stock certificates are requested to do so without delay. The 
stock exchange committee has granted official quotations for the new 
ordinary stock and for the additional issue of 34 per cent. preferenoe 
stock above referred to. The directors are arranging for the building 
of a new cable repairing steamer to replace the ss. John Pender, which 
has been recently sold.—An extraordinary meeting will follow the 
ordivary gathering, for the purpose of considering a resolution to the 
effect that article 29 of the company's articles of association be altered 
by striking out the amount of £10, and inserting in lieu thereof £1 ; 
and that the directors be authorised from time to time to create and 
issue debentures or debenture stock charged on the revenue and 
undertaking of the company to rank part passu with the existing 
4 per cent. debenture stock. | 


The half-yearly meeting was held yesterday at Winchester House, 
the Marquis of Tweeddale presiding. The report and accounts were 
adopted. Our report will appear next week. 


British Electric Traction Company, Limited.—An 
issue of 20,000 6 per cent. cumulative preference shares of £10 each, 
at £12 per share, was offered for subscription during the past week. 
It is hardly necessary to say that this company is the premier 
organisation in this country engaged in carrying out electric traction 
schemes, and already controls many of the most important tramway 
systems in the country. It is d that the company is already 
earning sufficient profits to ensure the regular payment of dividends 
on the preference shares; and, having regard to the sound business 
that is likely to be done, the present issue should prove а good invest- 
ment. 


City and South London Railway Company.—The 
accounts for the half-year ended December 31st show a balance, after 
providing for the debenture interest and the dividend on the pre 
ference shares, sufficient to allow the payment of a dividend on the 
ordinary stock at the rate of 3 per cent. per annum, carrying forward 
a balance of £1,419. The dividend for the corresponding perlos last 
year was at the rate of 17 per cent. per annum, the carried 
forward being £1,510. | 


The Electric Construction Company, Limited.—The 
transfer books for the ordinary shares will be closed from Jan 
18th to January 31st, inclusive, for the payment of the second 
e dividend of 6 per cent. per annum, declared on July 21% 


British Insulated Wire Company.—At a meeting of 
the compen last week it was decided to pay the preference dividend 
for the -year ending December 31st last, viz., 3s. per share, less 
income-tax, on shares numbered 1 to 20,000. 


Hampstead Electric Supply Company.—The directors 
notify the payment of the dividend on the 5 per cent. cumulative 
preference shares for the period ended December 31st. 


Hastings Electric Light Company.—At a meeting 
held at Hastings on 12th inst. a resolution was passed winding u 
n oom peny volantarily, and Mr. James Woodhams was appoin 
iquidator. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
py January 14th, 1899, were £118 15s. 6d.; aggregate to date, 
8. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending January 13th, 1899, were £2,556 118, 5d.; corresponding 
period, 1898, 49,965 88. 2d.; increase, £191 88. 8d. | 

The City and South London Railway Company.—The receipts for the week end- 

January 15th, 1899, were £1,107; week en anuary 16th, 1898, 
£1,085; increase, £22; total receipts for half-year, 1699, £8,286; corre- 
sponding period, 1896, £3,259; increase, £27. es open, 3j. 


The Dover Corporation Electric Tramways.—The recel for the week 
en January 16th, 1899, were £151 78. 74.; week en аа 
17th, 1808, £104 88. 4d.; increase, £48 4s. 8d. Total receipts to date, 1899, 
£306 88, 4d. ; corresponding period, 1898, £225 15s. 2d. ; increase, £80 18s. 2d. 
Miles of track open week ending January 16th, 1899, 8; week ending 
January 17th, 1898, 8. Car miles run week ending January 16th, 1899, 
4,184; week ending January 17th, 1898, 2,019. Number of cars week 
ending January 16th, 1899, 11; week ending January 17th, 1898, 7. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, January 13th, 1899, were as follows:—D. U. T. Co., horse oars, 
£2, lis. 9d.; ditto, electric cars, £555 10s. 7d. ; D. 8. D. Co., electric cars, 
£006 10s. 8d.; total, £8,188 12s. ба; corresponding week last year—D. U. Т. 
Co., horse cars, £2,708 138. 4d.; ditto, electric cars, £122 16s. 6d.; 
D. 8. D. Co., electric cars, £422 7s. 5d.; total, £3,248 17s. Bd.; decrease, 
£60 4s. 9d; aggregate to date, £6,892 1s. 5d.; ditto last year, £6,098 1s. lld. ; 
decrease to date, £201 0s. 6d. Worked:—The mileage open is 16 miles 
electrically, 28 miles by horses, as against 11 miles electrically, and 81 
miles by borses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
January 116), 1899, were £288; total receipts to date, 1899, from June 29th 
1898, 8 Car miles run, 8,968. Miles of track open, 8). Number of 
cars, 10. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
January 15th, 1899, amounted to 41,337: corresponding week last year, 
£1,361; decrease, £24. 


The South Staffordshire Tramways Company.—The receipts for week ending 
January 13th, 1899, were £628 18s. Bd.; aggregate receipts for two weeks, 
£1,086 168. 2d.; week ending January l4th, 1898, £609 15s. 10d.; aggregate 
receipts for two weeks, £1,151 1s. 3d. 
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Business done 


MEC. Di for Closing Closing а 
= A wea eran | Quei | Vor | UAE 
1896. | 1897. | 1898. Highest.| Lowest. 
124,4000 African Direct Telegraph, 4 Y Debs. A - ie 100 —104 [100 —104 ds з 
25,000 | Amazon Telegraph, shares isi s - 8— 4 8— 4 А 
135,000 ро. do. 5 Debs. Red. ... А 91 — 94 91 — 94 à 
905,560 Angio American Telegraph ... at дан Stock £2 18s| 3 66 — 68 — 69 682 | Ө 
3,047,220 до. 6% Pref. — .. бв| 6 117 —118 [1184—1194 | 1194 | 1173 
3,047,220 Do. do. 5 ise TA is» 17 — 174 1 17 17] | 16 
190,000 | Brazilian Submarine Telegraph 8 10 7 „ 7 9 1 1 1 15 163 | 1 
15,0001 Do. do. Debs. And serios, 1906 woe *. 110 —114 [110 —114 T T 
44,000 | Chili Telephone, Nos. 1 to 44 000 ... s 4 @ - see 
10,000, 0000 Commercial Cable da P 7 8 180 —190 |180 —190 m e 
1,32, 5231 Do. do. Ster 800 year 4 % Deb. Stock Red. Да 103 —105 |103 —106 - ia 
Consolidated Telephone Construction and Manufacturing * 1 й 8 oes e 
16,000 | Cube Telegraph .. „ физ daa eee 7% 10 — 1 1 104 ... 
6,000 Do. 10 % Pref. 10 17 — 18 17 — 18 18 “i 
12,981 | Direct Spanish 8 4 4— 6 4— 6 . A 
6,000 Do. do. b Cum. "Pref. 10 10 — 11 10 — 11 sis 
30,000 Do. do. 4 Debs., Nos. 1 to 6,000 . 4l 104 —10795 |104 —107% e 
, 71040 Direct United States Cable cr ate if 114— 12} | 11g— 127 14| 124 
120,000 | Direct West India Cable, 44 % Reg. Deb. А 102 —106 102 —106 Р? " 
4,000,000 | Eastern Telegraph, Ord. Stock . any 174 —179 [174 —179 xd 1784 | 175 
1,206, Do. 84%, Pref. Stock i 104 —107 |103 —106 ха! 1064 | 1033 
500,000 Do. T Certs., all pa aes 54 — 57 |108 —108 еї ‘se 
89,900 Do. Debs., Lene Angus, 1899 .. 5 101 —104 101 —104 992 ies 
1,482, 268 Do. Mort. Ba. Bd .. |8 4 124 —128 |194 —128 1171 1 
{250,000 Eastern Extension, 5 and Les Telegraph 7 171— 18 171 — 18 xd| 17 17% 
16.200 1 Do. 5 % (Aus. Gov. Sub.) Deb., 1900, red. ann. 5 9, 99 —108 99 —103 
drgs., reg. 1—1,040, 8,976—4,826 j 
64,400 Do. do. Bearer, 1,050—8,975, 4,827—6, 5 100 —108 100 —108 |10} | ... 
830,000 vue: 4% ee zd c 4 126 —129 125 —120 128 | 127i 
astern and South can Telegra h, 5% Mort. Deb., ВЕ — 
85,100 1900 red. ann. eg. Nos. 1 to 2,943 . 99-—108- -i| D9 1108 ia 
46,5002 Do. do. do. E^ bearer, 2,844 to 5, E 100 —108 |100 —108 905 -— 
200,000 Do. 4%, Mort. Debs., Nos. 1 to 8,000, red. 1909 ii 104 —107 104 —107 et - 
200,000 Do. 4% Reg. Mt. Debs. (Hearing Bub. )1- 1—8,000 Ss 104 —107% [104 —107 ve | ane 
180,227 | Globe Telegraph and Trust is 44 1 1 121— 122 123 
on о = h, " Pref. A А бэ 6 169— 17 103— 174 16 286 
» Great orthern elegra Copenhagen... СІІ) 10 283 j 
150,000} Do. do. d do. 5 Debs. sae 5 101 cue 101 —104 - 
97,800 Halifax & Bermuda Cable, 4 lst. Mt. Dbs., w'n. 1-1, 200, rd. T 922 100 —103 100 —108 
17,000 | Indo-European Telegraph „ ins 10 56 —59 57 — 60 59 be 
100,000} London Platino-Brasilian Telegraph, 6 Ф Debs ш... 6 109 —112  |109 —112 e 
484,597 | National Telephone, 1 to 484,507 аа в | 6 6H| 5H 
15,000 Do. 6 Ф Cum. Ist Pref. ... i m 6 18 — 15 14 — 16 15 is 
15,000 Do. 6 % Cum. 2nd Pref. ... 8 18 — 16 18 — 15 т 
260,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 250,000 5 58 | ... 
1,820,471] Do. 34 % Deb. Stock Red. 34 99 —102 |99 —102 |100 | 994 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 5 1— 1 i— 1 i E 
100,000} Pacific and European Tel., 4 Ф Guar. Debs., 1 to 00s 4 104 —107 [104 —107 - 
11,889 | Reuter's n ie 5 — 71 | 6@— 7 78 | 68 
8,881 Submarine Cables Trust eee eee eee eee eae eee eee 184 —189 184 —139 eee aoe 
58,000 | United River Plate Telephone ‚© E - 6% 5 — ees 
151,788 Do. do. 5% Debs. a ш: 102 —105 |103 —106 |106 104 
200, 000] West African Telegraph, 5 Y Debs. . 5% 100 —108 [100 —103 10143 | ... 
80,008 | West ааш os America, Nos. 1—80, 000 and 58, 001—653, 008 T i— 1 i— 1 m mus 
150,000 Do. 495 Debs., 1—1 ,500 gua. by Bras. iind Tel. i2 102 —106 |102 —106 108 swe 
Western and d Braclion Telegraph - A 81 124— 1 124— 12$ ons oe 
88, 120 Do. do. do. 5 5 % Pref. Ord. ... ies 5 8 — 8 — m I 
83,120 Do. do. do. Def. Ord. ove II) i 4 == 4 т eee [I 
889,521 Do. do. do. 4 96 Deb. Stock Red. ... m 105 —1 105 —108 106 ы 
88,821 | Weet India and Panama Telegraph - 2 12— lj— 2 lj 1$ 
84,568 Do. do. do. 6 4: Cum. lst Pref. 6 101— 108 | 10j— 10$ 108 | 103 
4,069 Do. 25, до. Cum. 2nd Pref. . 16 9 — 10 9—1 91 | ... 
80,00€ Do. do. do. 4 Debs. Nos. 1to 1 ,800 5 104 —107 [104—107 Jat . 
158,100} Wastern Union of 0.8. Tegel, 6% Bter. Bonds ps 6 98 —108 98 —108 ee 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Cross and Strand ее Suppl zii 5.86 7 114— 124 | llj— 1 iv iss 
30,000 Do. do. do. 47 Cum. Pref. 5 5 Pa 6 — 6i 6 — is "S 
84,000 Chelsea Electricity Poppy, Он A 5 5 6 9 — 10 841— 91 9 
60,000 Do. do. % Deb. Stock Red... Stock 4j 4j 118 —116 1183 —115 TA 
50,000 | City of f London Blectrio Lightirg rd. 40 р ..| 10|7 10 22 — 24 22 — 24 9341 284 
10,000 Do. "pa Nos. 90,001 іе 100,000 ... ec] 10 "X 21 — 23 21 — 23 "E 
40,000 Cum. Pref., 1 to 40,000 ... 10 | 6 6 151— 164 | 15j— 164 des 
400,000 Deb. Stock, ' Sorip. (iss. at £116) all paid æ. |6 5 125 —180 |125 —180 га 
000 гг & Brush Prov. Eleo. Ltg., Ord. 1—80,000 | 10 | «i| n 12 — 18 124— 184 1 
10,000 do. Nos. 80,001 to 40,000 10 Р А 114— 124 | 18 — 18 121 | ... 
20,000 до. 6 % Pref., 40,001—60,000 10|69% 6 1 16$ | 144— 164 153 | 14$ 
17,400 ЕР сас ИВА loo. Corp., Ord. Shares 1—17,400 .. 5... | 5 | 5 — 5) | 5— 5i 512 
15,661 | House- to-House Electric Light Supply, Ord., 101 to 15,761 51... | 4 9 — 10 9 — 10 98 |... 
12,000 Do. do. 7 9 Cum. Pref. ... 5 7 * 7 94— 103 9$— ES ie s 
110,000 | London Electric Supply Corporation, Limited, Ord. гав 8 | .. ae 8 — 8 — 3 af ee 
48,060 5 2, до. 6 % Pref. 5 ds 6 — 61— 60i 63 
100,000 do. 4% Ist Mt. Db. Stock Rd. Stock at 102 —104 |102 —104 sus A 
63,500 Metropolitan leotrio Supply, 101 to 62,600 "€ .. 10 59$ 6% 18 — 19 184— 194 193 | 181 
22,500 Nos. 62,501 to 85,000, £4 paid tg Nl LOS? MAE MP 101— 114 |114— 128 111 
220,0002 Do: * First Mortgage Debenture Btock 4b 44 115 —119 1156 —119 - n 
6,452 | Notting Hill Electrio Lighti 10 4 6 17 — 18 17 — 18 ТУ iss 
81,980 | St. James's and Pall Mall Electric Laght, Ura А 5 103 14 17 — 18 17 — 18 174 178 
20,000 Do. do. 7% Pref., 20,081 to 40,080 5 7 7 9 — 10 9 — 10 92 9} 
65,000 | South London Electricity Supply, Ord., £8 paid ... — ...| 5 ту 3— 8 3 — 81 31 8 
79,900 | Westminster Electrio Supply, Ord., 101 to 80,000 88 5 9% 12 153— 164 16 — 17 1653 15% 
| * Bubject to Founder's Shares. t Quotations on Liverpool Stock Mxchange. 
Uniess otherwise stated all shares are А Dividends in deferred share te used ag 
| Dividends marked § are for А year consisting of the laiter par of one year and she Ars part ol the best, os 
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SHARE LIST OF ELECTRICAL COMPANIES-OContinuci. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES, 


Present NAME Dividends for E m yr 
r uo on on 

Issue. M | the last three years, an. Iith. an. 18th, | ran анин 11008 

| 1896. | 1897. 1898. Highest.| Lowest. 
60,000 Aluminium A” shares, Nos. 1—60,000  ... T ET gs T ijs 8j— 32 3ł— 34 n е 
90,000 Do. 44 % 1st Mort. Deb. Stock Red. as .. Stock 94 —100 94 —100 981 8 
80,000 ipe Electr Traction 8 "un Е соо | 20 . y 16 — 17 17 — 18 18 17 

o. бу» 8 um. ; 30,00 —40,000 zi. 

10,000 (issued at £2 10s. prem. all pd.) 10 ] sas ves 13 — 133 13 — 18j 133 134 
100,000 Do. do. 5 % Perpetual Debenture Stock ... Stock| ... TT 119 —121 119 —121 120) | 1194 
90,000 | Brush Elecl. Enging., ., 1 to 90,000 iis 8| nil | nil am 2 12— 2 m is 
90,000 Do. do. Non-cum. ub Pref., 1 to 90, 000 2| nil 4% 2 28 24— 28 se T 
125,0001 Do. do. nt eb. Stock ^. [Stock / 111 —115 111 —116 T - 
50,000 Do. do. 2nd Deb. Stock Red. Stock га í 101 —104 101 —104 sos sea 
20,000 Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 i | — 1 1 10g | 10} 
90,000 Do. do 43 % Ist Mort. Deb. Stock Red. Stock i 110 —118 110 —113 ias Ww 
35,250 | Central London Sein Ord. Shares di» af is ЧЫ, is 9#— 103 | 9$— 10} 103 | 9% 
178,308 Do. do. £8 paid 10 i 51— 71— 8} Т9 TS 
61,088 Ро. 55 Pref. half-shares £3 paid А ЭЕ ló— 2 31— 4 3j А 
71,447 Do. do. Def. do. ТАЧ — ub uel. 255 s 4— 4% | 43 ... 
630, 000 City and South London Railway ... .. Stock 1%%| 14% 24% 67 — 69 | 08 — 70 70 G94 
22,500 Do. do. Ord. shares, Nos. 1 to 22 500 £4 pd. BD. us s 34— 4 34— 4 еу 105 

92,008 Crompton & Co., Ne 1 to 32,098 1 3 21— 22 | 2}— 2ўха{ 23 
o. 57 lst Mort. Reg. De в., 1 to 743 of ` 
82,850 £100, and 901 to 1 ,070 of £50 Red. T eee . 89 — 94 91 T 96 eee | eee 
99,261 | Edison & Swan Utd. El. Lgt., tr ы shares, £8 pd. 1 to 99,261 5 5j 6 к 24— 3 23— 3 218 28 
17,139 Do. do. do. ** A" Shares, 01 —017, 139 5 te 6 @ , 4— 65 4— 5 — vee 
194,023 Do. do. do. 4 95 Deb. Stock Red.. 100 e . | 96 — 98 97 — 99 98 974 
112,100 | Electric Construction, 1 to 112,100 ... oot 35 6 — 9& 1 2 SEI 2 
25,000 Do. do. 7 95 Cum. Pref., 1 to 25,000 aa Ж: @ 7 2.— 34 3 — 33 3A| 38 
140,300 Do. do. 4% Perp. 1st Mort. Deb. Stock . (Stock! ... - . 1105 —107 |103 —105 xd 1041 | T 
91,196 | Elmore's Patent Co Depositing, 1 to 70,000 ... ase AMETS bel i— n ose 
67,275 | Elmore's Wire Mana lacing 1 to 69,885, issued at 1 pm. Sasi T" i— M sis 
9, ,8001| Greenwood & Batley, 7 95 Cum. Pref., 1 to 9,600 asl A LY 7 10 — 12 10 — 12 85 - 
12, 500 | Henley's (W. T.) Telegraph Works, Ord. ... T s | 10 | 10 12 223— 234 | 234— 24] 243 | 234 
3,000 Do. о. do. 7% IIT 7 18 — 19 18 — 19 188 
50,000 Do. do. do. 4% Mort. Deb. Stock... Stock 4j 42 110 —115 110 —115 1134 T 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works зна |. 30-10 10 214— 224 | 214— 228 | 221 
800,000 Do. do. do. 4 95 lst Mort. Debs. | 100 | ... T Men —106 |102 —106 — „* 
87,500 Liverpool Overhead ERAI Ord. as roe w^» 105 M 32 9 1 10 — 104 7M be 
10,000 Pref., £10 paid... . 10 5 5 8 148—162. | 2 | Ж 
87,850 Telegraph One den and Maintenance abe 12 | 15 15 87 — 41 404 | 39 
150,000 Do. do. do. 5% Bonds, red. 1899 | 100 | 5 5 ie m ШЕЕ 
13,400 Telegraph олиш, Ord. Nos. 6,601 to 20,000  ... ENT. Mis de 8 83— 94 T 
13,00 | Do. do. 5% Cm. Prf. Nos. 6,601 to 20000 | 5 a 6 |. aF a 155 
540,0001 Waterloo and City Railway, Ord. Stock as 100 111 —114 108—111 1104 | 


t Quotations on Liverpool Stock Ex t Unless otherwise stated all shares are fully paid, 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply, ioc ri (full y paid) 103. National Electric Free Wiring, 10s. paid, & to ү. 
British Aluminium, 11—18. Smithfield Market Electric, 4—5. 
House-to-House, 44% Cure nu of 2400 103—108. T. Parker, £10 (fully paid), 151—161. 
Kensington &nd Knightabri Electric Lighting, Ordinary Shares 

£5 (fully E 13—14; lst Preference Cumulative 6%, £5 


mmé 10 we Debentures, 108—106%. Dividend, 1897, 
Bank rate of discount 4 per cent. (October 13th. 1898. 


(fully эре 


* From a LR Share List. 


MARKET QUOTATIONS, Wednesday, January 18th. 


| 
CHEMICALS, &с. Increase ог METALS, &с. This week. | Last week. кч 


| This week. | Last week, 


а Acid, Hydrochloric per owt. 5/- Б/- Р b Aluminium Wire, in ton lots.. рег ton £224 £224 e 
а „ Nitric ee ee ++ рег owt. 99/- zi. <a b Sheet, in ton lots. per ton £191 £191 T 
a „ Oxalic. e e рег cwt. 82 / | 82/- 3a с Brass (rolled metal 2” to "xi basis per lb. 73d. 1d, . ine. 
€.» Sulphuric ae per owt. 5/6 с „ Tube (brazed) . .. per lb. 94d. З . ine, 
a Ammoniac, Sal .. . per cwt. J- 80% „ Wire, basis per lb, 734. *id. inc. 
? Ammonia, Murlate (grey) per ton £19 £19 2 f Ebonite Rod per Ib. B/- 8/. T 
" (white) per ton £96 £96 f „ Sheet per lb, 5/- 5/- x 
o Hess pow P» . per ton £5 15 £5 15 g Copper Bars es * per ton £78 £70 £8 ino. 
a Bisulphi of Carbon E per ton £15 £15 g „ Wire (basis price) per lb, 6 8а. +4, ino. 
а Во per ton £16 10 £16 10 es g 1 es '.. ee +. per ton £78 70 £8 inc. 
a Benaole (90 “у. gal. 77 77 a $9 wu - per ton £73 £70 £8 inc. 
a * m 2. per gal. 5/6 5/6 сх n German Bilver Wire per Ib, 1/6 1/6 irn 
а ate. r ton /- inc. a oniy 5 sons 
- Nitrate Si — о * = 10 € h Gutta-percha, fine per lb. 6/- 6/ а 
6 .„ Дс m é per ton £30 10 £30 10 h India-rubber, Para fine per lb. 8/11 4) Id. dec. 
a roxide .. рег ton . £2710 £27 10 í RON Charcoal Sheets .. perton | #18 £18 Ја 
а Methylated Spirit | per gal. 2/9 2/9 | í Rig (Cleveland warrants) per ton | — 406/43 45/1 1/34 ine, 
a Cu Bolvent (90 ' y ^ at | | € » 8 . per ton From £11 | From #11 ce 
per gal, 5/6 5/6 | í Bcrap, hea , per ton 45/- 45/- - 
a Potash, Bichromate, in ‘casks... per Ib. su. gad. | 4 Wire еъ Й No. 8. рег ton | £815 £8 15 T 
а „ Caustic (75/80 % per ton £ 94 9 Lead, English Ingot . perton | £18 15 £18 15 - 
isulphate à per ton £35 £85 g Sheet per ton | £14 10 £14 10 T 
a à Bhellao o .. per cwt. | 65/- 65/- Міса (uncut slabs 8" long) per Ib. 6/6 6/6 ee 
a Sulphate of Magnesia . Me ton £4 10 £4 10 | mManganin Wire No. 28.. r lb, 8/- 8/- T 
a Sulphur, Sublimed Flowers .. per ton £6 15 £6 15 g Mercury .. . . per a £8 £8 L 
, » iim .. рег ton £5 15 £5 15 : Platinum .. per £816 £810 4 
Lum per ton #55 £55 i Steel, Magnet, acc'd'g to dese Р пр. ка From £15 to £40 ee 
= Soda, Caustic lente 70 8% per ton £7 10 £710 i Steel, Magnet, in pete ‘a £58 £58 T 
a „ Crysta per ton | £8 £8 g Tin, block . 3 . perton | £10210 £101 £1 10 ine. 
€ „ . casks per lb. 8d. 8d. S uw MEL ЕТ T 4 DOF IB; | 1/4 1/4 * 
n „ wire Nos. 1 to 16 per lb. | 15 | 15 és 
j Yarns, Cotton, Single 101b. bundles pr Ib. | id. 62d. oe 
„ Flax, 6 or 8 lea... per lb. 4d. | А 4d. ine, 
„ Hemp, 8 ply 10 lbs. r lb. — i $ in 
н » Russian, 10 lbs, per Ib. 44d. 44d. . 
„ Jute, 180 lbs. rove per ton £12 | £12 ЧА 
| Manila, 24 thread .. per ton £80 £29 £1 ine 
k Zino, Sheet (Vielle Montagne bnd.) p. t.“ £28 | £28 N 


Quotations supplied by Messrs. G. Boor & Co. 
1 m » The British Aluminium Co., Ltd 
" " " Messrs, Thos. Bolton & Sons. 


4 Quotations supplied by Tu" Boing & Lowe. 

, С. Үео & Со. 
e s Ashby, Limited, 
Banders, Wake & Co. 


" "n » 
"n " nM n 


2 т — * —- =. P —.—.—.— 


ers 


! The I " " " " 1 — Vins ед „Lid. 
" ' e India-Rubber, G. e Lng Teleg. Wo ' ” " ' rmiston 
" " » Messrs, James & Shaks I HEUS UM | v " „ Johnson, Matthey & Oo., Ltd 
" u " " Jackson & TU 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


*"IwpPRovEwmmTS m Munro Spack TSLEGRAPHY.” 
Orr Lopes, F.R.S., Member. 
1898). 


By Dr. 
(Paper read December 8th, 


(Continued from page 68.) 


Bast Size AND SHAPE or Com ғов VIoLENT RESONANOSM. 

It is of interest to find the shaps of coil adapted to reduce damp- 
ing due to ordinary resistance to a minimum. Let the coil bs of 
mean radius a, of sectional radius c, and consist of n turns: then the 
of copper in it, ignoring insulation, is 


2.42 
1 t 


| 


x2-*na-2i-ac; 


L-4xrna (tog 22 = 175); 


2 тпа 8 na (2 т u а)? 
B= — F 
1 тс?к KW 
4 * 


The damping time - const ant, or reciprocal of the lcgarithmic decre- 
ment, is 


L 16 w KW 
* а іка (l rar - 175 ) -— 


(tog sa - 145 ) 
Bo * will be a maximum, and the damping a minimum, for 


dT 16 w 
Te 2e (loe e - 175 ) ~3c=0; 
8 ; 
M log — = 175 + 15 = 395; 
| a 
Ж — = 322; 


This maximum т = T, = («c a = =, W 


(= 8 4 seconds for a ton of copper). 
The E M.F. which the condenser will have to stand is p т X. 
The L appropriate to т„ is 
Im =бттїа = 165 n? wi 
(= 1,650 n? for a ton of copper). 
The mean periphery of the coil is 5:5 w* 
(or 54 metres for a ton of copper). 


4 wi 
The thickness of the coil, 2 c = $3457 
(= 53 centimetres for a ton). 


Such a thickness of coil may seem preposterous, but 
in certain confined spaces (e.g., a lighthouse) it is advan- 
tageous so fo be able to dispose the circuit, and the оой 
may consist of any smount cf turns without detriment. 
What bas to be scrupulously avoided in the neighbourhood 
of any coil is conducting material; but the reaction effect 
of such material falls off rapidly with distance—as the 
inverse 6th power (see Lodge, Phil. Mag., Feb., 1880, p. 142) 
— and accordingly it is to be hoped that the general con- 
ductivity of the earth will not exert a very deleterious 
effect. Ita effect will certainly be in the direction of 
inereasing the resistance, and therefore the damping, of 
either ceil; but, beside this reaction effect, a true partial 
tereening of one coil from the other is to be found. 


The thickness of wire is 
то wi „ 50 ). 
reser (- vs ida len 
Thue, for „tho coil might have 10,000 turns of wire half а. 


» for instance 
centimetre thick (No. 5}); the outside diameter of the coil would be 
21 metres, and the inside diameter 14 metres. Such a coil would 
weigh a ton, and its resistance would be 


B = seme = 480 n? C.G.8. = 48 ohms. 


Its self-induction would be 165 henries; its time of falling to 4 the 


current, 3'4 seconds; and its magnification ratio, with a note of 
400 per second, would be 8,500. | 
The cor denser to be used with it for this note would be about 
үф microfargd, or 9 metres electrostatic capacity. It might have 
an air or fluid dielectric to lessen hysteresis, and must be able to 
stand a very high potential—for instance, nearly a million volte if 
the applied dynamo E. M. F. is 100 volts. 
The current in the wire would be only 2 amperes, and the energy 
therefore insignificant, vis, about 200 watte. In such & 


case the would be done by the agency of the mass of 
copper rather than by mechanical power, and the tuning would be 
excessively sharp. There may be а few places where it is desirable 
to economise power to this extent, as, for instance, when the dynamo 
has to be driven by hand, or where space is very cramped, as in a 
lighthouse ; but in most cases it would be far better to expend more 
power and open out the coil into а circuit enclosing a large area. 
This could nearly always be done at one of the stations. - 

toot fa high maguifotion redo For instance, using a pair of 
spite o magnification ratio. i e, a 
such coils, one as sender and one as receiver, 


uris (т n азу sjcBwals= 107 O. G. S. 


B» the induced current, when properly attuned, is 


pax ,10 à 109 &X— _ 64х10 

n? 3500 48 ' 187? x 48 x 10 1” 0.9.8. 
So the distance at which this current would be a microampere 
(10-7 O. d. S.), or something quite audible, would be 


r= ¥ 84 x 1015 = 4 kilometres only. 


THROTTLING. 


The tbickaess of wire permissible without insulated sub-division 
into strands is regulated by the frequency. Taking Lord Rayleigh's 
value of the initial throttling, р? L? 42/12 n°, it comes out 12 n? a* x 
10-5 C.G B. for copper; so, if the throttling is not to result in a 
greater increase of resistance than 1 per cent.,a thickness of wire 
1:08 cm., or No. 6/0, may be used for a frequency of 100 per second. 

For 500 per second nothing thicker than 0 48 cm., or No. 6, should 
be used without sub-division. 

For 1,000 рег second No. 10, or 0:34 cm. thickness, is permissible. 

For 1,600, No. 12; and for 2,500 per second the appropriate thick- 
ness is 0:216 om., or No. 14 8.W.G. 

If No. 2 wire, or a is used for 500 per second frequency, the 
loss due to throttling ie 5 per cent. 

It No. 0, or 19/12, is used, the loss is 9 per cent. 

But if the strands are each cotton-covered before stranding, then 
there is practically no loss. Ў 


РАВТ III. 
DzrTROTOBS 


A large number of devices for improving the detector of the 
flactuating curren’ at the receiving station were made and tried, and 
a few of them may b» here described. 


Tone Telephone. 


Not -T was it considered desirable that the two circuits should 
be attuned to each other and to the sending dynam) or intermitter, - 
but also it was thought well to make the receiving telephone so that 
it would only or chiefly respond to one particular note. 

I had found that the diephragm of a Bell telephone need not be 
free everywhere, except at the edges, but might nearly as well be 
fixed all over to a thin deal sound board upon which the ear was 


directly pressed. Consequently I osed to use this sound board 
idea for a tone telephone. ы 


One good form is represented in figs. 1 and 2, where у is the tuning 
fork, screwed into a sound board, with its prongs highly ' 
and with a short iron eleotro-magnet between its prongs, round which 
the received alternating currents were to circulate. The whole was 
mounted in a compact case, in general appearance like a Bell tele- 
phone, and the result was very sensitive to the proper no 
tinctly more so than an o telephone when both were in 
circuit. The ear was laid right upon the wooden end, Е, which holds 
the stem of the fork, and thougb, of course, the sound did not rise 
and decay quite sharply, yet sigaals could be clearly read, and the 
dampiog of the fork might be any time increased at the expense of a 
lit'le sensitiveness whenever sharper—t.c, quicker—signals were 
wanted. Such a tone telephone, arranged on а large sound board, or 
with a resonaut jar (fig. 2), may serve as syntonic “ call,” accurately 
discriminating one station from another. 

Another use for which it is convenient is to serve as a weak local 
sender for the purpose of detecting whether the receiving circuit is 
properly adjusted or not. Thus, for instance, suppose signals are 
expected from a distant station, and are not being received, it may 
be because the receiving circuit or its apparatus has gone out of tune 
a little; so its tone can be tested by twitching with the fingers the 
tuning fork of a tone telephone, whose local cironit is proper)v 
arranged in inductive connection with the main receiving circuit. 10 
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On passing full alternating currents through the coil the sound 
board was strongly affected by its taut wire. A sub-divided irom 
core was also placed in the coil, but whether by reason of the 


gives at each twitch a feeble alternating current, which should make 
the receiving instruments decidedly respond. If they do not, they 


must be adjusted till they do. 
Coherer. 


Another totally different form of detector was suggested by the 
old experiment of the syntonic jars, where the sir gap was filled by 
a pair of knobs in near contact, and with a local battery and bel! 
in other words, with what is now called a coherer circuit. So now 


Fia. 2, 


the receiving condenser can be shunted by a coherer, and a relay 


worked by the signals so obtained. But to the sinuous disturbance 
of an alternator a coherer turns out practically insensitive; it is to 
electric jerke that it nds. Accordingly, when the sender is of 
the make and break kind a coherer answers; but when it is of the 
slowly alternating kind it fails. 


Coherer Call, 


By ep, Duae interrupter in the аја | current во as to jerk 
any induced sinuous current that it may find there, the coherer can 
be made to work, and one plan of its connections is shown in fig. 3. 


с=т 


S KL | 


" (ә t 


A 
Fig. 3. 


It may not at first be apparent why there should be two con- 
densers in series in this figure, but it must be remembered that the 
interrupter must not be allowed to affect any of the local 
battery current, or, of course, the coherer respond when no 


signals are being sent. 
Bolometer 


A bolometric call was also tried, but, as it was not specially suc- 
cessful, the details of it will not be given. 


Vibrating Coil Telephone. 

For the purpose of disturbing a sound board, and in of 
producing a mechanical effect in solids or liquids, as op to gases, 
it was thought probable that an iron diaphragm was not the best 
plan, but that the whole receiving coil might be mounted so as to be 
capable of vibration in a strong magnetic field. 

An early form of the vibrating coil telephone and sound board is 
shown in fig. 4, where M is a large horse-shoe magnet with perforated 

le pieces, one of which carries a sound board with a stretched wire 

om its middle passing right through the perforations to a screw- 
tightener, and carrying, rigidly attached to its middle, a light fine wire 
^ matted together with shellac, and placed between the pole 
pieces. 
The magnet was magnetised, not in the customary way, but with 
its adjacent poles of the same sign, so that the lines of force spread 
out through the coil, and give it the chance of cutting these rapidly 
if it moves at all axially. 


| 
| 
| 


- 


* ШУ ШШЩ, | 


— —-— 


t 
ин 
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increased mass, or for some other reason, it did not now work so 


well. 

Another form was then made, with a magnet specially designed as 
shown in fig. 5. 

All the iron was well annealed, plenty of field winding put on, 
and the air gap was an annulus 8 inch broad; no attempt was made 
to sub-divide the iron, because in this arrangement it is plain that 


eddy currents are all to the good. They do not occur in any moving 
part, so the only effect is to diminish the impedance of the receiving 
coil. 


The coil Se drm by the strong field, and a 


certain strength of field is therefore " 
othe higher the note fo which the arangemzen most powerfully 
disc the higher the note to w e arrangement most po 
5 By placing the ear on the wood, the first instrument on 
this plan was exactly as sensitive as the best of the used patterns of 
telephone—for instance, the Collier or the Ader pattern. | 
Tambourine membranes and many other were tried for 
holding the coil, but the simple wooden sound board answered 
best. 


The wooden disc need not be clamped at its edge. It has a 
circular nodal line, and in three points on this coil it was sometimes 
clamped so that it could vibrate freely like a circular sort of har- 
monicon reed. Thus mounted it was very sonorous before the coil 
was put on. The load of the coil had to be taken into account in 
finding the nodes, and they were accordingly found experimentally. 
When the plate was unloaded its nodal line was 0 68 of its radius, 
which agrees with theory. f 

The loading, bowever, spoiled all this and greatly increased the 
damping, so that considered as a syntonic receiver it was not success- 
ful. The coils at this time were of copper, and heavy. Now they 
are of aluminium, and much lighter. 

The present plan of a large sound board, and a light coil rigidly 
attached to its middle by either a light wooden tripod or a t 
cone, was then designed, and has not been improved upon. 
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Magnifying Telephone. 


Instead of using the vib coil to affect a sound board 
it was obvious that it might be used first to affect a microphonic 
contact of a local battery circuit, and thus cause a fluctuation in a 
stronger current than that induced from a distance, and so send 
on а more vigorous disturbance to another telephone, and thus cause 
а louder noise. For this purpose, after several microphonic trans- 
rer = tried, a Berliner was ultimately chosen, and arranged 
as ‚6. 

Here the ordinary telephones are arranged so that the disturbance 
can be heard direct without magnification and compared with the 


disturbance. 
The telephone, ту, serves for both determinations according to the 
which is pushed down. 


hone, T, was a duplicate of the same make, which was 
either circuit when T, was out of it, so as to keep every- 


thing similar. It was found during the experiments that T, was un- 
important ; the resistance and inductance of the rest of the circuit 


were gront in comparison. i 
that cengal onton was easy when the original effect was fairly lange 
was easy W e o e was y 
bat that when the original effect was barely audible magnification 
became difficult, and never very marked. 
(To be continued.) 


THE BARKING EXPLOSION. 
Ir is saggested by the Engineer, with some show of reason, that the 
instances of i boiler 


а very ted range, as the boiler got cool and hot, and the working 
on the safety valve does not appear to have been an out of the 
way, though in up steam, a practical man should, with a newly 


5 5 its issuing strength. 

.steam pressure by o i i 

been done. The boiler was re-tubed in 1897, and this would have 

an of the condition of the in 

We far ourselves of the steam test 

the 200 Ibs. hydraulic test. A s some 

ve may have got into the furnace. Now, an explosive acts by 

expansion. It does not create a great F 

volume of space. Loose in a furnace it might blow out the furnace 
; if tured the furnace, it is doubtful if the effect would 

d to the shell, unless the explosive was in some quantity. 

pase at a п ehe i ка аш 


y 
As question of an explosion having occurred in the fur- 
. nace, a witness at the inquest referred to two holes driven outwards 
into the water space. Thesedo at least deserve consideration in the 
interests of the owners. There appears, so far, no evidence whatever 
yone bad ever had any reason to express any doubt upon the 
or safety of the boiler. Such information is very often 
forthcoming at inquests on boiler explosion fatalities; there is none 
thiscase. The er had plates of j inch thickness, though only 
8 inches diameter. | 
adjourned inquest evidence was given by Mr. Stromeyer, of 
chester Steam Users Association, that the pressure at the 
the explosion was probably 400 lbs., or even more, but he 
nothing as tothe manner in which this enormous pressure 
ulated. The pressure gauge was probably wrong. Thus, 
at present, the whole affair is somewhat mysterious, but it must 
be satisfactory to Messrs. Hewett to have it stated that their boiler 
was really in excellent condition. 


Н 
t 


Hig 
p 


TEOHNIOAL EDUCATION. 


WHILE 80 much is talked of technical education, it is clear 
there can be no fixed policy. Mason College, Birming- 


. ham, is not flourishing, apparently not being of the sort to 


attract Birmingham. A London daily thinks it affords too 
literary a curriculum for such a business centre, and it 
is to be feared that the idea of many people of the education 
of a man in commerce is that there should be neither Greek 
nor Latin, and, in fact, nothing which is not of obvious and 
direct utility. This is a crude and coarse conception of 
education of any kind. Young men brought up on such 
lines are unbearable. We doubt if the people who advance 
such ideas really understand what they would in- 
voke, nor is it probable that they only surround 
themselves at home with the strictly utilitarian, 
confining their furniture, for example, to the pro- 
phet’s bed, chair, table, and candlestick, which 
appeared to be the Scriptural limitation of personal 
comfort. But we would rather see such bodily 
limitations than see the same economy applied to 
mental furniture. Probably the very failure of 
prada may be 5 of its к of si 3 
of appreciation among Birmi people o 
anything beyond the merely sordid. 
ut even Mr. Ohamberlain demands attention 
жо pigher ay eer 
e University of Leipzig recognises commerce 
in an official kind of шайы and the Birmingham 
Chamber of Oommerce would like to see the 
same at their own new university. But what is 
а commercial education? Is it to include merely the 
teaching of book-keeping and foreign languages? This 
will not teach commerce. Commerce cannot be taught. 
Languages should be; so should accounting, and 
specials should в sound geographical knowledge be taught. 
e don't mean that kind of geography which is little 
better than a record of a few baya, mountains, and seas, 
and the names of the towns on certain rivers. What needs 
to be taught to the extent of being appreciated is the 
reason why the big rivers run past the large towns. Why 
such a big town as Liverpool is во badly placed on a dan- 
gerous T Why cotton can be spun во well in Lanca- 
shire. Why English railways which run N.W. and S. E. are 
easier made to pay than other lines. 


runs well as a machine, but trai is rather apt to 
make a man a very efficient wheel or a Би 

works as such. Englishmen may be less finished as to details, 
but in an emergency the machine resolves itself into a 
series of disconnected parts, each endowed with some auto- 
maticity. The German army would not be caught in so many 
traps as our own, but it is doubtful, should they be, whether 


they would respond and individualise as our men did at, say, 


Inkerman. Earl Spencer, speaking at the Association of 
Technical Institutes, thought we were behind America. We 
doubt it. American competition is purely the result of 


better specialisation. German competition is largely a matter 


of cheapness, but a recent visitor to Germany informs us 
he saw very little of striking moment in German ironworks ; 
nothing equal to English tice. Our own opinion of 
English technical institutes is that they are practically 
wasted. They should be daylight schools, not evening sleeping 
places for work-tired lads. 

See the number of them from the latest beautifully 
equipped Northampton Institute, and note the little i 
they are, the paucity of their staffs in numbers, and the short 
daily period of utility. These institutes ought to be avail- 
able for the daily tuition of children of people of moderate 
means. They should directly follow upon the better grade 
primary schools, and in this way they might be produotive 
of real good. They cannot now be of much use. Thousands 
of youths would attend day classes whose parents cannot pay 
the fees of such places as King's, and who find the evening 
classes impossible, involving late trains home, and, in the 
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case of boys at work, over exertion and injury to health. 
One year of thorough hard work at a good technical insti- 
tation, where a boy would acquire a start in chemistry 
and physics, &о., would put a capable yonth in a position to 
e his studies at home after going to the workshop, and 
could, if disposed, learn more at home than at the insti- 
tute, because he need waste no time waiting. It seems to 
us that a technical institute would be invaluable to such a 
boy if he could use it in an evening when he desired to have 
assistance on difficult points. 

„Probably, in course of time, some more satisfactory use 
will be made of our many technical schools. We must first 
rid ourselves of the idea of evening classes. A daily course 
as long as can be afforded, and opportunities for occasional 

evening assistance from, say, 5 p.m., or even a system of 
correspondence tuition, would do much, In the meantime, 
the machinery is there and the raw material to work upon as 
- soon as we grasp the subject boldly: At the present we are 
all simply frittering away good opportunities. 


THE ELECTRO-CHEMICAL AND ELECTRO- 
METALLURGICAL INDUSTRIES IN 1898. 


By JOHN B. О. KERSHAW, P. I. O. 


(Concluded from page 48.) 


LV.— COPPER. 


The leading featare of 1898 in the refined copper industry 
has been the depletion of stocks owing to increased con- 
sumption, aud the advance of prices from £48 to £56 per 
ton for G.M.Bs, Any estimate of the ag te output of 
electrolytic copper in Europe is rendered difficult by the 
refusal of some: of the refiners to furnish details of their 
production. The writer, from the answers that have been 


returned to him, estimates that it has varied between 25,000 


and 80,000 tons for some years, and that no increase will 
have occurred during 1898. The output for the American 
refineries in 1896, as given by Titus Uike, was 124,000 tons. 
There is reason to believe that both in 1897 and 1898 the 
increase in American production has been maintained. The 
total output of electrolytic copper by the refineries of 
America and Europe at the present date, is therefore probably 
about 3,400 tons per week, or 170,000 tons per annum. 
During the year 1898 the difficulty ienoed by English 
refiners in obtaining adequate supplies of suitable raw 
material has continu 
trolytio refining industry in this country. 
ecently, bowever, changes have been 
English firms as 
to an increase of the shipments of unamelted ores, and the 
на рта of copper mines which is occurring outside the 
United States, may also lead to an improvement of the posi- 
tion occupied by the English refiners with reference to 
supplies of crude copper. 
he writer believes that there are at the present date 31 
electrolytic copper refineries in operation distributed as 
follows :—America, 9; Germany, 7; France, 6; England, 5; 
Russis, 8; Japan, 1; while there are, in addition, five oopper 
depositing works where the Elmore and Dumoulin processes 
are in operation. During 1898 three of the older companies 
have been enlarging their plants, and new works have been 
erected at three localities in America. In 1899 electrolytic 
copper will therefore be produced in 89 works in Europe aud 
merica. 


V.—CHLORATES OF Potassium AND SODIUM. 


agreed upon by 


The four industries that have been hitherto noticed, are 


all re resented in this country; and in.one of these industries, 
the electrolytic alkali manufacture, the works in the United 
Kingdom are larger than those found in any other country. 


The manufacture of chlorates by means of electrolysis has 


not yet been introduced into this country. Although, a few 
years ago, the chlorate supply of the world was practically 
entirely drawn from English chemical works, the situation 
is rapidly changing ; and two-thirds of the chlorate pro- 


bleaching. 


. with the Hermite sewage disinfection process, and 


to check the expansion of the elec- 


regards charges for smelting, which may lead 


duotion of the world is now manufactured in electrolytic 
works situated in France, Germany, Sweden, and America. 
Two causes that have contribnted to bring about this change 
have been the abeence of any largo water-power oapable of 
easy and cheap development in the United Kingdom, and 
the fear that with steam power, the electrolytic manufacture 
of chlorates might not prove remunerative. The first cause 
will shortly be removed by the efforts of the financiers and 
engineers who have combined forces in order to create and 
utilise 80,000 to 40,000 H.P. at the head of Loch Leven in 
Sootland ; and the correctness of the latter will be put to 
the test, by the experience of the Wenlock Electrolytic Com- 
pany, capital £120,000 ; a company registered during the 
pa year for purchase of a colliery at Little Wenlock, in 

hropshire, and the manufacture of chlorate of soda and 
other chemicals by electrolytic methods, The number of 
works abroad engaged in this manufacture is now seven, 
situated at St. Michel,“ Chedde, Valorbes, Bitterfeld, 
Leopoldschall, Mansboe, and Niagara. 

e aggregate horse-power available for the manufacture 
is about 30,000, and the present output of these seven works 
is estimated ке writer to be about 6,500 tons. When 
one recollects eight years ago this manufacture was in 
its infancy, the progress is striking. 


VI.— HypocHLOBITES FOR BLEACHING AND DISINFECTING 
PURPOSES. 


The manufacture of solutions containing hypochlorite of 
sodiam or of magnesium, and their use for кошар раг. 
poses, is slowing extending, and a fairly large number of 
paper pulp mills and of textile bleaching works in France 
and Germany now possess their own electrolytic 1 for the 
33 of these solutions. As regards the cellulose 
actories the Kellner apparatus and process is most generally 
employed, though at Lancy, in Isére, the Corbin process is in 
use ; while for bleaching textile goods the Vogelsang form of 
apparatus is used by the majority of bleachers. These installa- 
tions are to be found chiefly in Germany and France, and 
the writer does not know of any paper mill or textile factory 
in England that has yet adopted these new methods of 


The essentially conservative character of the British manu- 
fapturer renders him over cautious, but in the course of the 
present it is probable that trials of one of these pro- 
cesses will take place in English works. 

There are no further developments to report in n 

e un- 
favourable issue of the experimental trials at Bombayt 
seems to have effectually checked further work in this 
direction. The possibilities of the io-tank treatment 
of sewage is, doubtless, partly responsible for the cessation 
of all Шш. ш. the 5 кое e 5 If 
ве сап equately purified, by simply leaving it to 
the bacteria which multiply in ste i Таш in it 
under favouring conditions, it is obvious that all other 
methods of treatment must retire from the contest. 


VII.—Ozoxx. 

There is little of industrial importanoe to report 
in 1898 in connection with the production or utilisation of 
ozone, 

Experimental work is being carried on in many quarters ; 
but the writer is not aware that any of the proposed appli- 
cations of ozone, with the exception of Otto’s method of 
manufacturing vanillin, are yet working upon an assured 
commercial or industrial basis. The experimental work at 
Oudshoorn, in Holland, at Blankenberg, in Belgium, and at 
Paris, with the Tindall-Schnelle ozone process has been oon- 
tinued during 1898, but no reliable figures of cost based on 
these trials have yet come under the writer’s observation. 
The 5 work carried out by Rosenblum and others 
in London with reference to the use of ozone for oil refining 
has resulted successfully ; but the flotation of the Ozone 
Oil Refineries and Industries, а company which was 
organised: to work this process, has been delayed, and the 
writer is informed by Mr. Yarnold that it will not occur for 
some little time. Е ; 


* For description of this works, see ELECTRICAL REvrEw, Novem- | 
ber 25th, 1898. 
T EnmorBICAL Review, Vc]. xli., p. 435. 
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VIII.—ZINo. 


The chief event of 1898 in the electrolytio zino industry 
has been the definite abandonment of the Ashcroft zino 
extraction process, after lengthy trials at Newcastle, New 
South Wales. The failure of the process is attributed by 
the inventor to three canses:—(1) diminished metal value 
of the ore sent for treatment: (2) difficulties due to the 
socumulation of manganese: (8) lack of the necessary 
financial support. The failure of vid үзөр has obliged the 
Sulphide Corporation, which purchased the patenta, to write 
£187,500 off its capital account, and has led to much mutual 
reorimination, Four wet extraction processes are still in 
operation, but only two of these are working upon a com- 
mercial basis. The Hcpfner process is operated at Winning- 
ton, in Cheshire, and at Fuerfurth, in Germany ; in 1897 
1,200 tons zinc were produced by this process at theee works. 
The Dieffenbach p:ocees is worked at Duisburg, in Germany, 
and is stated to be producing about 90 tons zinc monthly. 
Both of these processes utilise zino chloride solutions as the 
electrolyte, and it is questionable whether they would prove 
profitable in the absence of the chlorine li at the 
anode. The Cowper-Coles extraction process is in i- 
mental operation at Hayle, in Cornwall. It has n 
described in this 11 but no figures have been published 
concerning its efficiency or costs. At Lipine, in Silesia, the 
Nahnsen poe is reported to be still in use. 

Many believe that the solution of the problem of zino 
5 from refractory sulphide ores will be solved by a 
dry or fusion process, a belief shared by the writer; and on 
this account the Swinburne sulphide ore process, recently 
described and oriticised,t is of exceptional interest. The 
trials to be made during the present year, with this process, 
will show whether the expectations formed by ita inventor, 
as regards its practicability and economy are justified. 
Another fusion process—the Fry process—has emerged from 
its experimental stage during 1898, and works are now 
building at Manchester on а very large scale for industrial 
operation of this process. It is not, however, an electro- 
metallurgical one, and it is only mentioned because ita 
operation will probably cause a serious fall in the price of 


zinc, and leave but slight margin for profits to the wet- 


extraction к= | 

In the electro-galvanising industry there is not much to 
report. The OCowper-Coles process is employed by several 
firms in this country; the Greenwood process is also in 
operation. Abroad, the Alexander. process and the Richter 
, process are used. There are no figures available from which 
the output of galvanised: iron work by thee various firms 
can be ascertained. | 

CONCLUSION, 


Limite of space forbid any detailed reference to the 
remaining electro-chemical and electro-metallurgical indus- 
tries, but in nearly every case in which electricity has been 
applied to these smaller manufactures and industries it has 
proved successful, and the new method has displaced, or is 
gradually displacing, that, previously employed. | 


— . — 


SPEED VARIATION OF ALTERNATING 
CURRENT MOTORS. 


By W. G. RHODES, M.Sc., M. I. E. E. 


Охе of the objections to the use of alternating current motors 
is the difficulty of varying their speed under a constant load. 
Fora given frequency of the supply currenta, the speed of a 
nous alternating current motor depends only upon the 
number of its poles, and is quite independent of the load; 
and the same is true of induction motors, except that in 
their case there is a slight drop of speed as the load 
Increases. 
. The above considerations show that the only methods of 
varying the speed of alternating current motors of any type 
must be based on either (1) variation of the number of poles 
JJ ĩ 


е ErzorgIcAL R] nw, November 25th, 1898. 
t Errormical. Ruvmaw, December 16th, 1898. 


A. Е. Barnes. 


possessed by the motor itself, or (2) variation of the | 
requency of the supply currents. If the former of these 


. methods is adopted, no gradual change in speed is possible 


since the number of poles can only be altered in sudden 
steps by means of a suitable switch for rearranging the 
field (or stator) coils of the motor. | 
In applying the latter method we are met with the objec- 
tion that, except in private installations, the uency of 
supply is practically constant, and that an auxiliary appa- 
ratus is necessary for changing the frequency of supply as 


desired. 

À means of varying the frequency of an alternating cur- 
rent supply has recently кы heal and ted by Mr. 
C. 8. Bradley, whose invention consists of a multiphase 


transformer with either the primary or secondary winding 
capable of rotation аыр фан induction motor in con- 
struction. When such a machine is loaded, its secondary 


 rotates at a speed which is lese than that of the rotating 


field by an amount called the “slip,” which can be varied by 
changing the power factor of the circuit which the secondary 
supplies. This slip is such that the transformer tends to 
produce electrical resonance in the primary circuit. If the 
secondary circuit is non-reactive, the secon of the trans- 
former tends to rotate practically at synchronism, delivering 


its currents at a very low frequency. By eps the 


reactance of the oironit the slip may be increased, and the 
frequency of the currents delivered increased in proportion, 
If the secondary cirouit of the transformer contains syn- 
chronous motors, the variation of slip may be effected by 
altering their field excitations. 

It scarcely seems likely that Mr. Bradley’s frequency 


changer oan have a wide application on acoount of the in- 
ere ised expense which would be incurred to give independent 


speed variation to any motor on an alternating current 
circuit. 

Undoubtedly an impetus would be given to the use of 
alternating current motors by the invention of a combined 
voltage and frequency transformer, more especially if their 
cost did not preclude their use with individual motors of . 


moderate size. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS. 1800. 


Compiled expressly for this journal by W. P, Tmowrsom & Oo. 
Electrical Patent Agents, 392, High Holborn, London, W.O., and 
at Liverpool, Manchester, and io whom all inquiries 
should be addressed. | 


2. “Improvements in Apparatus for connecting electric mains.” 
J. 8. Ніанэткгр. Dated January 2nd. 

8. An improved electric reversing switch with liquid resistance.” 
W. H. Vavauan and Т. Foerzm. Dated January 2nd. 

20. "A new or improved electric heater." T. E. WEavmEn. Dated 
January 2nd. | 

44. "Improvements in apparatus for electrically controlling 
engines, electric motors, and other machinery.” W. B. HARFIELD. 
Dated January 2nd. 

68. "Improved mantfacture of incandescence mantles, filaments, 
and tbe like.“ A. J. Bourr. (A. M. Plaissetty, France.) Dated 
January 2nd. | 

96. “Improvements in supports for electric conductors.” J. М. 
ANDERSEN and A. ANDERSEN. Dated January ard. (Complete.) 

101. “Electrodes for storage batteries.” T. A. WiLLABD. Dated 
January 3rd. (Complete.) | 

102. “ Means for producing battery electrodes.” Т. A. WILLARD. 
Dated January 3rd. (Complete.) 

108. "Improvements in direct reading electricity meters." J. H. 
Noap. Dated January 3rd. : 

182. vements in or in connection with electrical motors 
for working , oranes, machines, tools, and like stationary machines.” 
R. A. DAwBABN and A. B. Moumram. Dated January 3rd. 

193. "Improvem:nts in and in connection with electric railway 
and tramway L^ ied В. A. DAWBARN and A. B. Moumuam. 
Dated January 3rd. | 

153. “Improvements in dynamo-electric machines or motors.” 
Н. Monmarp. Dated January Srd. 

155. “Апі ved means of sealing enclosed arc electric lamps.” 
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163. “Ап automatic switch (for use in conjunction with electric 
bells that ring continuously when the door of shop or like place 
із open).” 8. Овоттнив. Dated January 4th. | 

165. "An improvement of the electrical oord grip lampholder.” 
С. T. Barsooz and E. Jonges. Dated January 4th. 

193. “Improvements in telephones.” O. J. W. Нинвгнавв. Dated 
January 4th. 

200. “Improvements in or connected with enclosed arc lamps.” 
G. THomas-Davies. Dated January 4th. 

. 214. "Improvements in apparatus for electrically interlocking 
the block and mechanical signals on railways to render it more 
L. ns Monrazs, G. 


efficient and certain." , and H. J. 
Pricz. Dated January 4th. 
216. “Im in electric railways.” J. d. LORRAIN. 


rovements 
(F. C. Esmond, United States.) Dated January 4th. 
218. “Improvements in safety plugs for electric installations.” 
J. MÜnrmwTHALER. Dated January 5t i 
252. Means for uniting the filament and leading-in wires of an 


incandescent electric lamp.” J. T. Ілвтвв. January 5th. 
(Complete.) 
278. “Improvements in electrically-propelled road vehicles." 


W. Prox. Dated January 5th. (Complete.) 


: in for al current 
and rotary р current motors.” Вівминв & ANY, 
LIMITBD emens & : Germany.) Dated 


293. "Improvements in electrical reaction or choking ooils.” 
A. E. Bamas. Dated January 6th. 
338. “Improved electric arc lamp for portrait photography." 


G. W. Monegan. Dated January 6th. 

356. “The manufacture of ineandescent materials suitable for 
electric lighting." L. W. Gams. Dated January 6th. 

380. “New or improved switches, wall sockets, contact makers, 
and the like, for use with incandesence electric lamps in which the 
filament is formed of substances which conduct only at high 
temperatures to which it is previously heated by a hot shunt.” 
O. A. Lum. Dated January 7th. 

405. “Improvements in jacks used in combination with electric 
annunciators or indicators for the automatic replacement of the 

Torri and R. P. Epwrorra. 


shutter or signal flag.“ A. Dated 
January 7th. 
407. “Improvements in insulated overhead conductors for 


electrical railways and tramways.” Е. Dussnx. Dated January 7th. 

416. "Improvements in electrical heaters.” A. Barman. Dated 
January 7th. ў 

422. An improvement in or relating to electrio light switches.” 
O. E. CAMPBELL. Dated January 7th. * 

427. “Improvements in electric igniters for gas engines.” 
W. H. Oorrom. Dated January 7th. (Complete.) 


Copies of any of these Specifications may be obtained of Mesars. W. P. 
Тномрвои & Ob, 332, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


“ Improvements in or connected with conduits for electric 
ца 21st, 


with the other side and being 
secured to a projection on the conduit. The leads are supported from 
brackets below the flanges of the rail. 5 claims. 


19,431. "Improvements in or relating to electric lamps.” F. G. 
W. J. Apans. Dated August 12th, 1897. Incandescent Lamps.— 
The bulb of a lamp is surrounded by an outer bulb, enclosing air at 
a higher or lower pressure than that of the atmosphere, by which a 
cut-out is held normally closed, so that if the outer bulb is broken 
the lamp is disconnected. The lamps sre especial! oo 
or explosive atmospheres. In the form shown the lamp is supported 
а the outer m by а шш рар which is аата by two flexible 
hragms, the space een these communicating with thes 
in the outer bulb; when this space is exhausted, a wire sayparted by 
the diaphragms makes oontact with the adjacent leading-in wire. In 
another form, the diaphragms are replaced by a closed metal tube, 
closed at its free end, and communicating at the other end with the 
space in the outer bulb, so that when this is exhausted the tube bends 
further and makes a connection. A modification is also described. 4 


19,479. “Improved magnetic means for resisting end thrust in 
shafts or spindles in electric meters and other apparatus.” W. 
BrANLEY and F. Daniineron. Dated August 231d, 1897. Mag- 
netically Relieving Pressure.— In bearings for the vertical spindles of 
electric meters, the spindle ends are guided in jewelled bearings. 
Permanent magnets are arranged with armature pieces embracing the 
ends of the spindle, which is made with projecting rings at points 
opposite corresponding rings inside the armature pieces, The mag- 
netic flax thus passes nearly symmetrically along the spindle and 
ends to hold it in position, resisting vertically-disturbing forces. 


the magnets are made in horse-shoe form extending 


- discs, or carbon rods, inserted in 


core being connected by a clutch or 


` coil, the core of which is drawn 
claim. ij 


The arrangement is suitable for a wattmeter, the magnets exerting a 
braking action upon the disc. If a braking action is not required, 
beyond the 
circumference of the disc. 7 claims. 


19,512. “Improvements in means for manufacturing carbides.” 
J. W. KgsEvzL, О. A. SPorronp and J. H. Maan. Dated August 24th, 


fed from a hopper, by a regulating 

electrodes. Korona is applied to the electrodes 
reservoir, to prevent adhesion to them of the carbide. 
electrodes the carbide falls on baffles. The shafts of the electrodes 
are carried in sliding bearings, pressed inwards by springs, and are 
connected by gear wheels supported by links. Thee may be 
carbon cylinders, or carbon disce, separated by glass, mica, or other 
holes in fireclay cylinders ; 
these parts are carried by conducting sleeves on glass tabes surround- 
ing the shafts, and the current is conveyed to them by brushes and 


© rings. 10 claims. 


19,518. "Improvements in electric aro lamps." 
Dated July 17tb,1897. An alternating current lamp having enclosed 


- carbons, not cored, is provided with a choking coil in series with the 


tomatically adjusted in 
accord- 


In 

ting coil of the lamp, its 
er feeding mechanism with 
the up carbon holder. If the arc becomes long, the current 
dimini allows the core to drop, thus lowering the upper carbon 
and reducing the self-induction of the coil. The coil is enclosed in 
la ing iron. In another arrangement, both carbons are stationary, 
and the current is regulated only by рилсе through the inductive 
wn by a weight or spring. 1 


19,638. “Improvements in and connected with electrical storage 
ies and plates therefor.” R. Кинмвру. Dated October 11th, 
1897. The plates are built up of a central plate of lead, which has been 
cleaned with dilute nitric acid, and coated on one side with a paste 
of litharge and sulphuric acid, and on the other side with a paste 
of red lead and sulphuric acid. To one side of this 
secured perforated coated with litharge, an 
similar plates coated with red lead, so that a plate is formed which, 
in the battery, is positive on one side and negative on the other. 
р 


shown, the choking coil is also the 


The orated plates may be flat or corrugated, and the central lead 
wl gene be dis with, A number of such plates made up 


into a battery and separated by rubber washers and diaphragms, the 


latter of which are perforated to within half an inch of the lower 
edge. The end plates are coated only with litharge and red lead 
ire predia The plates are held between insulating pieces through 
which pass the terminals. 6 claims. 

20,145. ‘Improvements in accumulator plates" A. LEHMANE 
and А. Млин. Dated ber 1st, 1897. Relates to 

i on 


3 
i 
B i 
1 
А 
ni 


in the same horizontal р À modification is shown, in 

core piece is straight and the flaps are rectangular in shape. 
20,316. “ d in electric fire engines.” G.O 

(G. W. Cox and E. E 

to a fire engine in which the pump is driven b 

which may also be used for 

form of 


if 


i 


Catti tho pomp ша water tank (оол а Dentro ырыу © 
engine is connected to a hydrant by a hose pipe. 
When it is desired to draw from the tank, a cock is closed and a cock 
is opened, which connects the pump to the мак cies iof 
pipe. The tank may be filled by the pump by opening a 
ding to the cistern from the di side of the pump. When 
the vehicle is propelled by electricity, the electro-motor is 
to the wheels of the vehicle by bevel gearing and chains, and 
the current is derived from a storage battery. © gearing can be 
disengaged A by a handle per cda A hose reel may be hooked 


on be the fire engine. 
| 1898. 
12,827. “Improvements in electric and secondary bat- 
teries.” N.JEANLY. Dated May 24th, 1898. Relates to improve- 
ments in electric primary and secon The main featare 


of the latter is that its exciting liquid is, chemically speaking, kept 
separate from the depolarising liquid, although electrically, the 
electrodes are directly connected, while as regards the relative a 
tities of the liquids contained in the cells, constant and 
proportions are maintained. The negative electrode is formed of 
parallel wires secured to across bar serving as a collector, and the 
positive formed of lamina of zinc secured toa transverse rod similar 
to the collector. The wires, rods, or the like are placed at the bottoms 
of baths; such baths being of elongated shape, narrow and low, 
communicating below, each at one end through an orifice with & 
feeding reservoir to which the said bathe are properly fitted. The 
baths and reservoir forming jointly a connected whole are constru 

of India-rubber. The negative collector ie secured to the receiver 
which has a false bottom situated a little distance below the upp 
edge of the baths. The whole arrangement is placed in a suitable 
receiver. Acidulated water is distributed to the baths until the baths 


and the receivers are completely filled. Orystals of ай 


copper placed upon the false bottom dissolve and form the 
rising liquid. 7 claims. | 
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THE PROGRESS OF ELECTRICITY. 


THE discussion on this subject at the monthly dinner of 
the London Chamber of Commerce last week was, in many 
respects, notable. Electrical engineers have many oppor- 
tunities of debating the academic and technical problems of 
their art in their own places of assembly, but it is not often 
—we think not often enough—that they are able to give a 
presentment of their case in ita industrial and economic 
aspects to the hard-headed man in the street, who has ears to 
hear and capacity to judge, and who, when convinced, oan 
throw some weight into the uneven scales to adjust the 
balance of forces which make for rational progress. 

Among a gathering of shrewd business men it followed 
that the discussion went down to the deeper currenta 
responsible for the eddies upon the surface of the industry 
which attract the attention of the ordinary bystander. 
There is a place and a public for often well-deserved eulogies 
on the functions of the inventor, the draughtsman, the ex- 
perimenter, and the executive engineer. But these (if we 
may summon without offence a humble analogy to illustrate 
our meaning) are but the tail, of which the business man 
with the purse strings is the dog. It is well occasionally to 
remind ourselves of this relative responsibility for movement 
between the doz and its dependent. The inventor may 
dazzle ng with discovery; the draughtsman charm ns with 
the design which yields an enhanced efficiency among the 
fifth place of decimals; the expert engineer may exhaust 
himself and his readers in folios of works’ specifications ; 
but the mainspring finally responsible for them and their . 
works is the man who keeps the tally of profit and loss. 

Hence it becomes interesting to follow the trend of 
thought of the representative men who spoke on the occa- 
sion in question for the progress of the electrical industry in 
its various groupings of intereste—the manufacturer, the 
contractor, the buyer, the supply organisation, the intel- 
ligent consumer. Andon doing so we trace an identity of 
sentiment which, in a world where men are more prone to 
differ than to agree, can only be accounted for by an over- 
whelming conviction of common danger. The story is an 
old спе to many, and has been told a thousand times. But 
it is our daty to go on repeating it until it is borne in on 
the seats of the mighty, and they realise which way their 
duty lie. 

In effect the matter comes to this :—That the electrical 
industry has for long enongh been made the subject of 
socialistic experiment, and it is time it were given a change 
of treatment. The legislative doctora were called in by a 
few busybodies at its birth, and they bungled delivery. They 
then handed the child over to the Sarah Gamps of parochial 
collectivism, who, in their turn, have smothered it in bands 
of officialism, until, like в Chinawoman’s toes, natural 
development has become almost past praying for. No doubt 
there may yet be found champions of the cause of munici- 
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palisation who will deny this. To such we would point out 
the indisputable advance of electrical progress in the United 
States and Germany, ahead, and far ahead, of that in Great 
Britain, and add that in those countries the municipalisation 
of electricity for light, traction, end power, bas never b:en an 
article of legislative faith. Twenty years ago these three 
leading industrial countries of the world had identical 
opportunities of a fair start on the course of electrical develop- 
ment. Indeed, any advantage there might be assuredly 
lay with Great Britain, whore traditions, experience, and 
organisation in allied branches of industry were unequalled. 
To-day, after nearly a quarter of a century of trial, the 
dullest are awakening to the unpleasant reality that not only 
are our producers out-marceuvred and under-sold in the 
world’s neutral markets, but on our own ground the public 
are in arrear of other countries in the benefits of applied 
electrical science, Our manufacturers are now eriticised for 
their sloth ; our capitalists for their want of enterprise. But 
this is mistaking effect for cause. It is not the indi- 
vidual, but the system, which is the cause of the prerent 
distress. - 

At the present time this country is again rising on a wave 
of industrial expansion ; and in no department of its com- 
merce is the outlook ко promising as in that of the electrical 
industry. There are signs that we are at the dawn of a 
long and brilliant day which will witness the gradual sub- 
stitution of electrical energy for the existing lighting and 
motive power agencies of the world. On the one hand, the 
Legislature will Lave to consider, in the ensuing session, 
projects for electric traction and electrical power distribu- 
tion, initiated and supported by private enterprise, which 
will be far-reaching in their benefits to the pane and to the 
industrial community. 

On the other hand, it will have to weigh the stubborn 
opposition of local authorities to these measures, and their 
efforts to widen the scope of their functions by securing 
powers to engage, not merely in the management of well- 
established prime necessitier, such as water, sanitction, and 
education, for the common benefit, but in hazardous urder- 
takings of a trading character, which demand not only 
expert knowledge and continuity of mansgement, but 
involve sectional advantages among classes of ratepayers. 

Mr. Sydney Morse furnished figures to the Chamber of 
Commerce which illustrate the magnitude of the interests at 
stake, and the futility of the argument that electrical enter- 
prise had, as a whole, prospered in the hands of local 
authorities. Mr. Garcke spoke of the inevitable cons: quences 
which must follow on the premature municipalisation of elec- 
tric traction. Mr. Percy Sellon pointed out tke influence 
which the policy of the paet had exercised in stunting the 
growth of the electrical manufacturing industry, depriving 
it of profit, and involving the producer in a multiplicity and 
confusion of designs. Other speakers were of one mind in 
confirmation of their viewr. 

The recommendations of the Joint Electrical Committee 
of the Houses, formulated last summer, go to the pith of the 
present matter, and point the way for tbe future. It is not 
unreasonable to hope that the spirit which prompted them 
will animate the Legislature as a whole in laying down the 
lines of its future policy; and that they will realise that 
beneath a belly of brass the idol they tet up two decades 
ago has been shown to be reared on feet of clay. 


THE TELEPHONE SERVICE. 


Tur Telephone Service has been the subject of much 
criticism, and the proper steps to be taken in regard to it is 
the subject of much controversy. Except in Parliamentary 
inquiries or shareholders’ meetings, the company has main- 
tained an attitude, if not of dignified silence, at least of 
masterly reserve. The eilenoe is at length broker, “the 
case of the National Telephone Company" having been 
presented to tke readers of the Times in a series of articles 
* from a Correspondent,” the substance of which we give in 
another column. The appearance of these articles seems to 
imply that we are reaching a critical stage im telephone 
sffairs, and the tendency shown in them to “go for" the Post 
Office indicates the not unusual tactics of carrying a war 
into the enemy's country, and singles out ihe Post Office 
as the enemy. The criticisms of the company have not come 
from the Post Office, and it is by ro means safe to кау that 
the criticisms of the Post Office by the company are well 
founded. It may be true that the Government could have 
acquired the telephone patents and undertaken the work 
themeelvez, but because they did not do во it does not follow 
that their action was unwise. In small things as in large, it 
is sometimes more convenient and sounder policy to work 
through a “chartercd company” than to undertake imme- 
diate responsible control. 

Sooner or later the responsibility 1 has to be assumed by th the 
Government direct, but the intervening period is not always 
wasted time, or the subsequent increased payment wasted 
money. It seems to us that the National Telephone 
Company, as the pioneers of an undeveloped enterprise, have 
claims to favourable consideration, which are too strong to 
need, on their part, a carping criticism of Post Office 
policy. It is possible, however, to discern a sense of ill- 
treatment, which may be the prompting source of the attack 
on the Post Office. 

The National Company allege that the arrangement or 
understanding as to the absence of competition led to 
their surrender of the trunk lines, and they state in so many 
words that the lines would not have been handed over but for 
such an understanding, and they regard the policy of com- 
petition ав a breach of faith. 

It is unfortunate for the National Company that 
a Parliamentary Committee, with opportunities of 
taking evidence, has reported that no impediment 
to competition exists, At the same time there is obvious 
force in the statement of the company that its surrender of 
the trunk lines was a weskening of its position, and it is 
reasonable to infer that it should seek some compensation. 
Whilst all agreements have specifically reserved the rights of 
competition, it may be that the company was content with 
assurances of their existing policy, but in the absence of a 
record in a treaty these assurances do not avail them. On 
the part of a Government of a civilised country full effect 
must be given to any reasonable underctanding between 
private individuals and responsible officiale, providing such 
understanding be not contrary to the public policy. It 
seems to us that in its attack on the Post Office and the 
recent Committee the National Telephone Company give 
less weight than it deserves to the public agitation which 
led to tke formation, and, perhape, to some of the con- 
clusions, of the Committee. | 
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We believe the impression to be strong that the telephone 
service is one which should be undertaken by the State, but 
we doubt whether the public are even yet ready to recognise 
the force of the two points to which the National Telephone 


Company refer—the waste of oapital involved in com- 


pstition and the inconvenience to the public of competing 
systems. It is, therefore, conceivable thet competition 
might be embarked upon which would produce serious 
injury to the company, without being of immediate advan- 
tage to its competitor, though the plant might serve as the 
nucleus for subsequent growth. We can but repeat the 
opinion we have previously ‹ х pressed, that in order to avoid 
competition, it may be well worth the while of the company 
to sell at a price which seems to them low, and for the State 
to purchase at a price which may seem to them high. Under 
any circamstances, the telephone service should be removed 
aa quickly as possible from a position of uncertainty, and 
be emancipated from the restrictions which are shown to 
hamper its existence. The case for the company contains 
ample evidence of the desirability of Government purchase. 
With a limited tenure the company cannot be expected 
to expend capital, and with no wayleave rights, they 
must necessarily be hampered and delayed in the 
connection of their subscribers. Telephonio communica- 
tion is of too great importance to be allowed to remain 
long under such bans. The Government has the powers, the 
credit, and the skill needed to develop the service to the 
public advantage, and can well sfford to deal fairly with the 
company. 


NormiNa very satisfactory bas so far 
been elicited as to the cause of the 
explosion. Mr. Stromeyer, who was of 
opinion that the pressure was very high, gave reasons for 
his opinion, such as the distance to which pieces were thrown, 
and the air pressure generated at a distance sufficient to 
break windows, and which must have emanated as air waves 
at a centre of pressure such as he stated. There was а stop 


The Barking 
Explosion. 


pin in the gauge, and the inference is that the 16 Ibs. shown - 


by it was only 16 lbs., and not 16 lbs. on the second 
time round, whence we would infer that the gauge tube 
must have been stopped—perhaps by a lead washer as we 
suggeeted last week. It appears that the boiler shell was 
welded, but the tears were through the solid plate proving 
good welding. The top of the boiler evidently went first, 
for Mr. Stromeyer noticed that the boiler was severely pressed 
down upon its seat, and a kole 9 inches by 2 feet had ben 
caused thereby. Altogether, he showed many reasons to 
suspect a pressure of 400 lbs. or more, and the most likely 
conclusion we can at present draw is that the pressure 
gauge was misleading, and the safety valve spring had 
been ecrewed down heavily, while the amount of the 
fire in the boiler must have been greater than any 
of the attendants realised. A recent story in an all-true 
magazine described how a boiler got up an enormous pres- 
sure in a few minutes, and gave evidence of this excessive 
pressure by making frantic lunges” at its attendant. No 
such evidence was afforded by this Barking boiler, which 
simply sat still till it had to burst. The wonder is that 
nobody seemed to have tested the water gauge cocks, which 
would surely, either in the colour of the steam discharged or 
in the noise and energy of its outflow, have given some 
indication of a pressure above the 16 lbs. of the gauge. If 
possible, it would be desirable to secure evidence ав to the 


H 


weight of ооа! burned in a given time, for if much coal was 
consumed it is clear that a corresponding amount of heat 
must have entered the water, and; it might appear that the 
pressure was probably above the 16 lbs. by a very consider- - 
able amount. The total heat of water would be considerably 
more at the high pressure, also of the steam of which the 
boiler would contain at 400 lbs., about 14 times as much as 
at 16 Ibs. (by gauge). Has the steam gauge been found? 
This should be carefully tested and carefully opened in the 
presence of two or three engineere. It may disclose some 
cause for the great difference between its reading and the 


Bü*pected actual pressure. 


WHILE Keely lived he succeeded in 
fleecing many believers in his sincerity, on 
both sides of the Atlantic. In the colamns 
of the ELECTRICAL REVIEW and a few other journals he was 
described in a true light, and the strongest terms used 
with regard to his work of deception have been shown to 
be thoroughly deserved. In a general sense one feels in- 
clined to say as little as possible about the sins of any 
man after he is dead, but in the case of so gross a 
obarlatan and impostor as Keely war, we think an ex- 
ception is warranted. When the daily press announced his 
death a short time ago, it bewailed the fact that his 
“secret” had died with him. Subsequent investigation by 
American scientists has revealed the wonders of the Keely 
force. * Tubes skilfully concealed in the walls and floors of 
his laboratory were evidently used to convey compressed air 
to his wonderful motor. Instead of having discovered a new 
force in nature,as Keely always claimed, he had simply 
driven his machinery by compressed air, and most adroitly 
humbugged the public.” The late Mra. Bloomfield Moore, 
who was во lond in her praises of Keely and his work, is 
said to have been a genuine believer therein, and to have 
paid him many thousands “to pursue his investigations." 
What prevented the more complete exposure of Keely during 
his lifetime was doubtless the support he received from 
those who ought to bave known better. One cannot but 
regret that he was not brought to the bar of justice while he 
lived. However, the world now brands him “a colossal 
fraud.” One is inclined toward cynicism when the public 
shows its love for being gulled in this way. May we 
venture to hope that the last complete exposure will help 
to place it more upon its guard, and lead it to attach 
more importance to legitimate criticism ? 


A True Verdict 
at Last! 


Method of Strengthening Steam Pipes.—A simple 
method of strengthening copper steam pipes was described in 
a paper by Mr. T. Messenger before the N.E. Coast Institute 
of Engineers and Shipbuilders. It consists in applying a 
series of bande, or rather half bands, with cottered connec- 
tions. In a 12-inch pipe these bands have been applied for 
a pressure of 110 lbs. at distances apart of 6 inches centre to 
centre, They have a section of 2 inches by ,5, inch. 
Obviously, the great advantage of such bands is the restrain- 
ing effect upon a rapture of the longitudinal brezed seam. 
Ordinarily, if a seam gives way at a faulty portion, the tear 
is likely to open up to the nearest flanges each way, With 
bands a tear will not exceed about 4 inches in length. By 
means of suitable flanges and double bands attached thereto 
these bands can be applied to a pipe at any branoh junction 
where a pipe is necessarily weaker than elsewhere. The 
appieno well devised and should certainly find a large 
field of usefulness in strengthening the copper pipes of many 
vessels, though we hope new vessels will abandon brazed 
copper for steam pipes and adopt steel or wrought-iron or 
solid copper. The failures of brazed pipe have been too 
numerous and serious for the radical effects of brazed pipes 
to be longer allowed to remain a souroe of danger. 
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THE MAGNETIC PROPERTIES OF 
TEMPERED STEELS. 


(Concluded from page 76.) 


Stability of the Magnetisation of Steel Bars.—Demegneti- 


pation arises from several causes, of which Mme. Curie 
considers four : | | | 

The action of shocks, blows, or vibration. 

Changes of temperature. 

Magnetic fields due to magnets or currents in the neigh- 
ш. R | 

ime, the magnet changing spontaneously. | 

Effect of Prolonged Heating.—MM. Barus and Strouhal 
have studied this question with great care, bave shown the 
necessity of prolonged heating at a very moderate tempera- 
ture, and have ascertained that the stability of magnetisation 
is improved by partial demagnetieation after saturation. 
The authoress has made many experiments on the effects of 
heat on magnets, and gives in & table the resulta of three 
series of experiments. One series was carried out on 15 bars 
of hardened steel of various kinds, heating them for 10 hours 
at 100°, and then for three hours at 200°. The second 
series was carried out with greater carc on three bars only, 
a carbon steel of. *84 per cent., a bar of Allevard steel, and a 
bar of molybdenum steel, which were heated at 100° for 
24 hours, and afterwards for 15 hours at 150? and 200°. Tke 
results of the two series were similar, and showed in nearly 
every case & considerable loss both in magnetisation and 
coercivity. The exceptions are very mild steele, and Boehler’s 
boreas steel, in which the residual intensity was increased by 
the heating. In boreas steel, I, was increased from 385 to 
484, 1.6, 18 per cent., by three hours’ heating at 200°, the 
value of the coercivity falling, however, from 80 to 55. The 
final figures only are given here :— 


f 


Carbon Allevard Molybdenum 
steel. steel. steel. 


Fo J,- B. J, н, J, 


_ Peroentage loss after heating at100° 13 8 12 6 12 4 
эӊ 900° 41 27 47 33 50 11 


The third series of experiments was carried ор at а tempera- 
ture of 60° only for several days, on bars of Allevard, boreas, 
and molybdenum steels, The coercivity was in every case 
reduced by this process by about 1 per cent., and the residual 
intensity in some cases increased, in one diminished, by the 
same amount. Mme. Curie concludes that the рок 
heating found to be desirable by MM. Barus and Strouhal 
must be at a temperature not exceeding 60° to 70°, since in 
all steels, and that to a greater degree as the material is more 
suitable for magnete, heating at a temperature of 100? or 
upwards reduces materially the coercivity, the very quality 
that principally makes for stability. In some steel», notably 
in Boehler's boreas steel, prolonged heating at 200? greatly 
inoreases the magnetisation, even while largely reducing the 
coercivity, and it may be inferred from this that closed rings 
of this steel would gain very greatly in intensity by prolonged 
heating. The property, however, though curious, does not 
seem to be valuable from the point of view of permanent 
magnets. | 

. Action of Shocks and Vibration on the Magnetisation of a 
Bar.—The shocks used in these experiments were produced by 
dropping the bars, which were first allowed to fall in an 
upright. position from a height of 85 cm., and afterwards in 
& horizontal position from 30 cm., on to a pavement of hard 
cement, the two kinds of fall being repeated alternately. 
The shocks received did not modify the nature of the steel, 
since the coercivity and “реу for magnetisation were 
unchanged. The effect of the shocks on the magnetisation 
has alone to be considered, and for this purpose the intensity 
at the middle of the bar was measured about 2 minutes after 
magnetising to saturation, and afterwards in the intervals 
between successive falls. The first falls produce the greatest 
effect, and the succeeding ones Jess and less, the intensity of 
magnetisation tending asymptotically towards a limiting 
value inferior to the initial one. The phenomenon is some- 
times irregular ; occasionally after several falls have made 
no change at all the next ones may slightly diminish the 
magneti-ation as if a new set of particles had been reached. 
The observations on a number of bars are tabulated in the 
original paper, those on bars of the same dimensions, which 


=. — 


alone are comparable, are classed togetber. The following 
are some of the principal results P 


EXPERIMENTS ON BARS.—?0 cm. x 1 cm. х 1 om. 


І, . of Number of 

= | B. I . effective blows. | 
r ИОТЕ NE cod sce, “ae” em uenit Быз 

Allevasd steel ... | 73 | 560 3 m 

Melybdenum steel 85 520 

Boreas steel | 86 | 389) 15 5 


The fourth column shows the number of blows required 
in each саве to produce the stable condition, when no farther 
effect is produced, and it is seen that these are fewer as their 
effect is smaller, and the coercivity is larger. With boreas 
steel, where the coercivity is large, the total effect producible 
by the shocks and the number of shocks required to produce 
the final condition are both very small. In mild steel on the 
other hand, where the coercivity is very small, the final con- 
dition was not reached even after 95 blows. The ehocks 
were sufficiently severe to break the bars in some cases, and 
no hammering with a copper hammer produced ару further 
effect. Inthe same table in which the above results are 
given, Mme. Curie gives figures showing that bars whose 
coercivity has been reduced by heating at 100° and 200° are 
rendered more easily demagnetisable by shocks. | 

The Effect of Shecks on Bars Partially ed.— 
Experiments were made on a magnetised bar of Allevard 
steel of 20 cm. x 85 cm. x 85 em.: | 


Bar m to saturation ... ТЕ .. 676 
After a great number of falls |... set oe wee 
Remagnetised and partially dems gnetised in a field 

0 64 unite eee eee eee ees pee eee 660 
After a great number of falls... "m ба .. 656 
R :magnetised and still more demagnetised in a field 

of 14 units... dii - 25 ae se 
A great number of falls produced no sensible effect 632 


Experiments with a bar of mild steel (°5 per cent. carbon) 
of 20cm. х 1 сю. x 1cm.: 


Intensity of 
magnetisation. 
Bar magnetised to tatur ation. ine .. 200 
After a great number of falls 152 


tised and partially demagnetised їп а field 


of This bar still 1 it magnetism from falis.) Ei 
| 8 ost magne rom falis. 
and still further demagnetised ina 
field of 198 units ... 118-4 


The magnetisation then increased spontaneously for 


4 days up to... aaa P 7 isa -— 
(Afterwards K remained constant, and oould not be 
affccted by blows.) 


Thus in partially demagnetizing the bars one renders the 
effect of the blows less sensible. The bar of Allevard steel 
became completely insensible to blows after about 6 per cent. 
of its saturated intensity has. been removed by demagnetisa- 
tion in а field of 14 units. Thus one can render the 
magnetization of bars proof against blows by partial de- 
magnetisation, a process at once easier and less dangerous 
to the magnet than dropping it an indefinite number of 
times on а hard floor. For bars of 20 cm., in length by 
1 em. square, Mme. Curie repeatedly found a demagnetisa- 
tion of 10 per cent. sufficient to protect them against all loss 
of magnetisation from blows or shocks. 

Effect of Prolonged Heating at a Low Temperature before 
Magnetisation.—M me. Carie found that prolonged пире, 
in addition to partial demagnetisation is beneficial, 
gives an instance of a bar which, after being demagnetised 
from 1 = 580 tor = 528, fell under prolonged heating at 
60° till 1 was only 510. After this treatment, however, it 
was again saturated to 1 = 580, and demagnetised to 
I == 519, and then retained this value of 1 against all 
further heating at 60°. Whether, however, this was due 
to the preliminary heating at 60? before the second satura- 
tion, or to the greater extent to which the demagnetising 
process was carried on the second occasion, is not quite 
clear. 

Variation of the Intensity of Magnetisation of Bars with 
Temperature.—A bar magnet of hard steel baked at 60°, 
then magnetised to saturation, and demagnetised by 10 per 


cent. of its value, possesses an intensity which is ee h 


the same at any particular temperature, but falls as 
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temperature rises, and rises a8 the temperature falls : so that 


its temperature coefficient is negative. The changes are 
small and difficult to measure, but are about 02 cent. 


per degree C. for Allevard steel, and about 08 per cent. for 
molybdenum steel. The results of the experiments are as 
follows :— | o x oe ee Жу 

BAR oF ALLEVARD STEEL. 


Maximum residual magnetisation aes . 36:50 
at 17° . 8206 
186 series about 45° 31:88 
m at 17° .... 32:08 
Bar at 17 91:81 
| about — 10° 31 99 
in a field of 13 at 1 31:83 
unitas. dad series 4 about — 10° 31 99 
n at 17 31:82 
about 45° 31:68 
at 17 31 81 
BAR or MOLYBDENUM STEEL. 
| г. 
Maximum residual magnetization - . 9117 
at 17 A . 27°66 
Bar demagnetised ina field of | t 40, se 2767 
21 unita. . ` | abot- 10° .. . 2793 
at · 17° 27 66 


— Changes of Magnetisation produced -by External Magnetic 
Fields.—In order to reduce the intensity of magnetisation 
of a bar bya given fraction of its value, it is generally 
necessary to employ a stronger field according as the 
coercivity of the bar is greater. The following table gives 
‘the strengths of field in which different bars must be 
momentarily inserted in order permanently to reduce their 
maximum magnetisation by 10 per cent. : 2 


A field of 3:6 units for а carbon steel (‘5 95 carbon), 
| f ving a coercivity 21 


T 13:5 „ » Allevard , baked at 60 
having a coercivity 70 
n 13" „ ” n „ not baked having 
. а coercivity 71 
» 275 „ „ Boreas „ baked at 60° having 
| aa coercivity 78 
j 21 „ „w molybdenum steel, в, baked at 60° 


E | having a coercivity 80 
The field necessary to demagnetise by 10 per cent. the bar of 


boreas steel is remarkably intense. 

Mme. Curie examined the disturbing action of a magnetic 
field acting temporarily in one sense or the other on the last 
four bars after they had been magnetised to saturation and 
then demagnetised by 10 per cent. She found that fields 
inferior to those that had been already employed to effect the 
10 per cent. reduction produced variations of only ‘1 per 
cent. to °8 cent., while stronger fields produced con- 
siderable variations. Thus the variations were less than 
'8 per cent., when the disturbing field was less than 18 for 
the bar of Allevard steel, less than 27 for the bar of Boreas 
steel, and less than 21 for the bar of molybdenum steel, 5. 
If the steel is to be demagnetised by more than 10 per cent., 
the demagnetising field required for the as well ag 
the disturbing field required to produce large additional 
variations must be greater; but then the disturbances 
produced by feeble fields are also increased. For instance, 
in the case of a bar demagnetised by 37 per cent. and 64 per 
cent. from its maximum intensity by demagnetising fields of 
40 and 68 units respectively, a disturbing field produced 
permanent variations of *8 per cent. and ‘6 per cent. 

A process which for all degrees of demagnetisation gives 
good results consists in partial demagnetisation by placing 
the bar successively in fields of opposite senses and of 
баспау decreasing values. Ву this operation the bar is 
brought into a condition in which its variations ander the 
action of weak fields are still farther reduced. This kind of 
demagnetization is readily produced by a coil carrying an 
alternating current reduced little by little to zero by means 
of a rheostat, — 

Conclusions on the Treatment of Magnets.—To render a 

net as far as ible immune to all these disturbing 
actions without reducing its magnetisation too mach, the 
best plan is to bake it, after hardening, at a temperature of 
60° or 70° for a long time, ELE hours, and then after 
magnetising as intensely as possible, partially to demagnetise 
it. For bars 20 cm. х 1 om. square, it is sufficient to 


demagnetise 10 per cent., and the magnet сап then bear 
heavy blows, мы well as changes in the surrounding 
temperature, without any appreciable loss of intensity. The 
stability will be greater if the magnetisation is reduced even 
further, but it is never absolutely independent of the action 
of external magnetic fields. Оле oan, however, во manipu- 
‘late it that fields up to five units will not produce greater 
changes than ‘2 per cent., and fields up to 16 unite greater 
аш Шап 1 per cent. In апу case the neighbourhood 
of other magnets is dangerous. А pole of 500 units at a 
distance of 10 cm., may produce a serious effect. 

Mme. Curie concludes by a warning that her rules cannot 
be relied on to give good magnets in all cases, though 
they will generally be effective, arid only the lapse of timo 
can prove the stability of а magnet beyond doubt. A 
final table, which we do not reproduce, gives a chemical 
analysis of all the steels experimented with. | 


. ELECTROLYTIC DECOMPOSITION or 
| ‘AQUEOUS SOLUTIONS. | 


7 (Concluded: from page 18.) 

IN a similar way it was found that the same E. M. F. was 
necessary and sufficient for the electrolysis of solutions of the 
bases, although the point of decomposition is not nearly ко 
well marked. The irregularity at 0:6 vo't, on the other 
hand, was much more pronounced. Whilst the evolution of 
hydrogen at the small electrode (cathode) can easily be seen 
at about 1°11 volta, when acid solutions are electrolysed, this 
could only be detected at 1°88 volts in N—Na OH solution. 

The author ascribes the reason for this to the fact that in 
acid solutions there are a large number of H ions, whilst 
in solutions of bases there are scarcely any ; and he further 
embodies this in the following fundamental rule, which has 
been of great assistance in the etudy of electrolysis. 

In order that the point of decomposition of an ton may be 
well marked, st is necessary that it should be present in the 
solution in relatively large quantity. | | 
norease in concentration in solutions of the bases, re- 
quires a slightly increased E.M.F. to produce electrolysis, in 
accordance with what was found respecting the influence of 
concentration on the E.M.F. of the gas battery. In the case 
of ION — NaOH the E. M. F. necessary was 1:095 volts. - 

When the electrolyte consisted of salt solutions, curves 
exhibiting several breaks were obtained, so that no one could 
speak of a regular series of points of decomposition. On 
electrolysis, K, SO,, furnishes acid at one pole and base at 
the others, so that the variable opposing E.M.F. which 


results, does not permit of such a clear insight into the 


phenomenon. If, however, the solutions are acidified or 
made alkaline, the same results are obtained as before. 

Hitherto the small platinum point has always been em- 
ployed as cathode, but an equally important set of results 
was obtained by making it the anode. When acid solutions 
were placed in the cell, the firet indication of electrolysis was 
observed at about 0:6 volt, but, when bases were investigated, 
a sudden break occurred at exactly 0°590 volt, which was 
even more sharply defined than the break at 1°08 volts, when 
the experimental electrode was cathode. This explains the 
apparently abnormal behaviour already referred to. The 
break at 0°590 volt occurs both in the case of acids and of 
bases, and hence it must be a point at which a particular ion 
separates ont; and, further, by applying the rule already 
laid down, it must be an ion. : 


Now, the only possible anions in (a) Н,80, are HSO, 
SO,, OH, and О, whilst in the case of (5) KOH they are 


OH and 0, provided we consider water as а weak dibasic 
acid which splits off its first H ion much more easily than 


the second, :— 
+ == 
OH =H+ 0 


Up to the. present, however, oxygen has always been sup- 
coed to take part in electro-chemical reactions as if it were 
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hydroxyl. The anions common to the acid and alkaline 


solutions are the anions of water, and since the OH ions are 
present in enormous quantity in the solution of alkali, we 
must conclude that the point of decomposition, 0°59 volt, is 


the point at which the OH ions give up their charge when 
they are at ey to react on each other, thus: 4 OH = 
2 H,O + O4, producing water and oxygen. 

If two similar platinum electrodes are used, the E.M.F. 
necessary to produce an appreciable electrolysis will thus be 
the sum of 1:08 + 0°59 = 1°67 volts, $.&, the value pre- 
viously observed by Helmholtz, Le Blanc, and others. 

On the other hand, a visible evolution of bydrogen at the 
cathode at 1:08 volta, has been confirmed, and consequently 
а 5 quantity of some other ion must have 
separated ont at the anode. Since the conditions, as de- 
termined above, do not admit of the discharge of hydroxyl- 
ions, the author conclades that doubly-charged O ions must 
have separated out. There are thus two points at which 
water is decomposed, viz, at 1:08 volta, and at 1:67 volta. 
In each case hydrogen is discharged at the cathodes whilst 


О is discharged at the anode at the lower value, and OH 
at the higher. The process of H,O formation in the gas 
battery must therefore be represented thus :— 


Ф — 


where the oxygen, by means of the pue black, goes 
into the solution as doubly-charged O ions. | 


III.—Tzx DECOMPOSITION OF DISSOLVED SUBSTANCES, 


In the third part of the investigation, the author ex- 
amined the bebaviour of solutions when the E.M.F. 
employed, exceeded 1:08 volta. From a consideration of 
the theory, it follows that if only one anion or one catbion 
is present in solution, then only one point of decomposition 
can exist. 

In water, for example, the only possible cathions which 
can be present are the H ions, and, since this also applies to 
dilute H,SO,, it follows that, with respect to the cathions 
there can only be one point of decomposition, viz, 1:08 
volts, and that if the E. M.F. is increased above this amount, 
the curve must remain linear and equally inclined to the 
abscisree axis without exbibiting any other break. This was 
found to be the case on increasing the E.M F. np to 2:29 volta. 


The different quotient, 77 representing the change in the 


intensity of the current with the alteration of the E. M. F., 
remained oonstant, above 108 volte, within the limits of 
experimental error. 

There are, however, several anions in sulphuric acid, so that 
with respect to the oxygen polarisation, a different behaviour 
is to be expected. The curve begins to rise gently at 0°59. 
volt, and at about 0:9 volt a sudden break occurs and it 
becomes very steep. At the same time a continuous evolu- 
tion of minate bubbles of oxygen takes place at the platinum 


point. The anions, О and OH, have already b2en discussed, 


ro that we have only to consider the anions HSO, and 80. 
One of these must have oocasioned the break at about 0°9 
volt. Now dilute (01 N — H,SO,) H,SO, contains rela- 


tively more 80, ions than HSO, ions, so that the break in 


all probability is due to the 80. ions. This assumption was 
confirmed by employing a solution of magnesium sulphate 
acidified with dilute H,SO,. Such a solution contains prac- 


tically only SO, ione, and the break was found to take 
place at 0 87 volt. The conditions necessary for the forma- 
tion of persulphurio acid, H,°,0, (viz., а concentrated solution 
of the acid and a high current dersity) also favour this view, 
but it is still uncertain whether the doubly-charged ion gives 
up only one of its charges, or whether it gives up both and 
then reacts with water, in the following way :— 


2 SO, + 2 H, O = 2 Н,80, + Os 
If it be granted that 0°87 volt is the point at which 50, 
ions give up their charge in normal solution, there must be 


still another break at the point where the HSO, ions are 
discharged, By applying the rule already laid down, we must 


во arrange matters that a relatively large number of H80, 
ions are present. This is best attained by saturating 
8 N — HS0, with KHSO,, since, in this way, we obtain a 
solution which contains apy O ions, whilst the quantity of 
OH and SO, ions is reduced to such an extent that it becomes 
relatively small when com with the number of HSO, 
ions present. On electrolysis it was found that а copious 
evolution of oxygen only took place at 1 6 volts, == 


Careful experiments showed that the exact point at which 
the break cocurred was 1°57 volts, so that this may be 


accepted as the point at which the HSO, ions give up their 
charges. Besides the ions already considered, there are no 
others possible, either in a more concentrated or in a more 
dilute solution, so that we can assign to each ion its own 
place. Thus, putting the E.M.F. necessary for the discharge 


of O ions, equal to 1:08 volt (H = 0), we have the follow- 
ing points of decomposition :— 
“О = 108 volts, 
OH =167 , 
80,=195 „ 
H80, = 265 „ 


all of which apply to a normal solution, excepting the last, 
which refers to a more concentrated solution (8 — — normal). 
Above 2:7 volta, therefore, there is no further break in the 


continuity of the curve, and we noto have an explanation of 


the fact that the maximum polarisation of dilute H,SO, є 
about 2°7 volts. | 

The author points out that similar results are to be expected 
on investigating all other acids and bases, and he also refers 
to the possibility of rapidly performing analysis by simply 
measuring the points of decomposition. 

When the respective values for all the anions and cathions 
are determined, it will only be necessary to add together any 
particular pair, allowing for the concentration, in order to 
find the E.M.F. required for the decomposition of any solution, 
which is an important matter in technical electro-chemistry. 

The following table shows the position of the break in 
the curve, on electrolysing solutions of different bases :— 


KOH .. А без 100 normal 140 volts 
Na ОН ... 585 wei 1:00 н 1815 „ 
Mg (ОН), - 0:0002 „ 1395 , 
Ca (OH 0:09 к 1393 „ 
Ва (ОН), " bsi 0:99 i 118b „ 
Br (ОН), ns PR 0:063 10 120 „ 


Whilst the variation of the E. M. F. for different strengths 
of KOH was found to be— 


KOH 10 normal 1 32 volts 
9* 4 n 1 38 "n 
" 1 ” 140 „ 
» à 57 | 1:45 » 
n" Jo » | 147 " 


This variation is not as great as it ought to be according 


to the theory, and the author points out that it may be due 


to the fact that what is measured may not be the point at 
which the potassium ions give up their charge, or, at any 
rate, that this point may be influenced if a potassium hydride 
is formed, which immediately decomposes into hydrogen, 
caustic potash, and platinum. 


In conclusion, it is shown that, althongh the electrolysis 


of water can take place in a primary fashion, yet, as a matter 
of fact, especially if appreciable currents are employed, the 
decomposition is a secondary phenomenon. 


Electric Organ.—A Hope-Jones electric organ, which 
bas been presented to St. Michael’s Church, Chester Square, 
was opened, on Saturday afternoon, by Mr. Tertius Noble, 
organist of York Minster, 


C 


— — — — — с, — 
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THE PULVIS ACCUMULATOR. 


ANOTHER storage is put forward in France as a com- 
petitor in the arena of traction. As the name indicates, the 
active material is originally an impalpable powder of lead. 
The support, in the case of the peroxide element, is a plate of 
lead, which has been subjected to hydraulic pressure; it is 
about one-third of an inch in thickness, and is closely 
grooved on each face, with a view to the retention of the 
peroxidised powder. The spongy lead support is of less thick- 
ness, and carries ribs of dovetail section, and about 160 mils 
= win The dimensions and weight of the elements in the 
-type cell are given in the following table:— — 


~ f of negative plates 4 
Number of positive plates _. 3 atur 
I ength outside measure ou гра 
UE breadth outside measure. 827 „ 
height outaide measure Mod 9:84 „ 
breadth eee eee | eee eee eee 7 58 ” 
height ... si asi 925 89е 590 „ 
Plates surface—both faces is , 59 sq. ins. 
í | active surface exposed .. bus .. 998 „ 
total positive surface in cell ... 2995 „ 
positive plates ... 892 сз 56 lbs. 
| negative plates { аашаа 135 : 
dae 570 ,, 


Weights ux in ell evi 
plates, liquid and vessel "i is 35°20 „ 
total for 44 cells - xi 
The rate of discharge, capacity, power, &c., are given as 
follows :— 


Time of discharge 


... D hours. 


F 
Rate of discharge in amperes per positive Tes б 10:00 
| ‚ of ce aa ба 85 
^ К : 77 eee eee t.. 13 6 
Е M.F. рет cell. Volts... P ee CT ees 1 
per lb. of pao - ee 2:27 
Normal power (watte) ... " tery ... ies 1:66 
pes u f plate y^^ 
; рет 1Ь. о е... ; 
er) capacity (ampere- : battery : E 
| per Ib. of plate .* 1136 
Bpocific energy (watbhoum) 4 „ % . . 202$ 
97 44 cells... see eee 12,870: 
Energy in H.P.-hours for 44 cells . € ve 175 


Weight per kilowatt (1b.) үт "же „ 055 


2 x plates eee TT) T 18:2 
Weight per шонаш Ab.) battery Н 24:82 
Weight per E P. hour (Ib) {platon > coco Me 


The plates rest оп two prisms of ambroine, a new insu- 
lating material made of fossilised resins, asbestoe, and mica, 
finely ground, the mixture being subjected to a certain 
chemical treatment, and then moulded under pressure whilst 
hot. They are prevented from coming into contact by 
means of corrugated and orated ebonite sheets. The 
containing vessels are of ambroine, and the lugs of the per- 
oxide and spongy lead plates 5 are “ burned ” on to 
cylindrical omnibus bars of lead containing a core of copper 


wire. 

It will be seen that, outside of the use of lead in powder— 
a material of somewhat questionable value—and of ambroine, 
this cell presenta no novel features. The lead conductor, 
With а co core, has been used experimentally in this 
country, and the corrugated and perforated ebonite sheets 
have been adopted by several manufacturers. The rate of 


disch and the density of current, above specified, are . 
decidedly Ч энти 


low, and a comparison with the cells mentioned іп 
our issue of December 29th of last year (p. 925) will show 
that the capacity, though fairly high, is lower than that 


claimed by some other competing batteries. 


THE ECONOMY OF SUPERHEAT. 


Warrmo in Modern Machinery, Mr. Geo. L. Robey 
endeavours to show that by means of superheating, the 
steam engine may at least be placed in a better position to 


he did not recognise. 


off at most about a thir 


compete with the gas engine. He shows the effect of super- 
heating upon the bulk of steam in a cylinder, and lays 
weight npon this point perhaps more than he should do. We 
do not look to the thermo-dynamic effect of superheat in 
explaining its economy, but rather to ita effect in counter- 
acting the accident of cylinder condensation. In a truly 


‘adiabatic cylinder we should not expect a very serious 


economy from superheating, though Rankine calculated 
something over 20 per cent., we believe, in entire disregard 
of the peculiar action of the cylinder metal which, however, 
i To our mind the action of superheat 
is rather preventive. The great enemy to economy in the 
steam engine is the destruction of the initial steam by the 
comparatively cold cylinder metal. The cylinder is supposed 
to be cooled by ita short period of communication with the 
condenser, but this is a very partial statement. True the 
communication with the condenser is a factor in the case, but 
а factor of no moment, save and except where the cylinder 
contains water. With water in the cylinder, a low pressure, 
and a cylinder with a temperature considerably above that 
corresponding to the pressure, any water present rapidly 
absorbs heat from the cylinder and passes off as steam with 
some 1,000 units of heat abstracted from the cylinder in 
the act of vapourising. If the cylinder contained only dry 
steam there would be only a small weight of this, and steam 
has a low specific heat, and in place of carrying off 
its thousand heat units I pound would only carry 

of a heat unit per pound 
per degree of temperature difference, and, moreover, dry 
steam would be a poor absorber of heat, which water is 


not, If, therefore, the cylinder be freed from water it can- . 


not readily loge heat to the exhaust, and the beginning of 
the next stroke will find a cylinder still hot to receive the 
next charge of steam. If hot, the cylinder cannot abstract 
more heat from the steam, and there can be no initial con- 
densation, and there can be no water to evaporate at the 
exhanst end of the stroke. Some engineers who consider 
that from 25 to 50 per cent. of theentering steam will be con- 
deused are apt to give up the idea of superheating as hopeless, 
for they argue it will require 80 enormous a superheat to 
keep dry one half the steam. Now, as a fact, and speaking 
roughly, this large amount is only wanted for the first stroke to 
prevent the first charge of steam from liquefying. Subeequent 
charges will not liquefy because there was no liquid to re- 
evaporate and coo! the oylinder during the first exhaust 
stroke. Nominally, then, if the cylinder be first heated to a 
temperature above that of the initial steam it would work all 
day without further superheat. Of course, in practice, the 


cylinder always does lose some heat to the exhaust, and there 


is always some water comes over from the boiler which 
would again start the vicious circle of re-evaporation and 
condensation. What, then, is needed in practice is a 
moderate superheat sufficient to provide for the amount of 
temperature which the cylinder will lose to the exhaust, and 
if this be given it follows the steam must be at least perfectly 
dry when admitted, it will sapply the small additional heat 
to the cylinder metal to make up its loss, and will also supply 
such heat as disappears as work, or some of it. The heat 
which disappears as work in a hot cylinder probably 
only causes the working steam to become cloudy. 
It does not, we may probably assume with accuracy, 
cause а film of water to deposit on thecylinder. Then when 
the exhaust opens the cloudy steam sweeps out to the con- 
denser and carries with it its water in suspension, This 
water, therefore, does not come in the way of any re- 
evaporative agency. It is thus clear, if our reasoning is 
correct, that with initially dry steam somewhat superheated, 
there is destroyed the power of the cylinder te produce its 
effecta, and we doubt the desirableness of superheating beyond 
such amount as will produce a minimum of superheat in the 
exhaust, The effect of cylinder condensation is, of course, 
to admit more steam from the boiler for a given nominal 
cut-off, but such additional steam becomes water on its 
admission and only flashes back to steam as the piston moves 
forward and the pressure falla, With a given cut-off the 
same engine should be more powerful with saturated than 
with superheated steam, but the extra work is performed at 
а great expenditure of heat, and the large amount of water 
to be re-evaporated is not all evaporated during the working 
stroke. Much remains for the exhaust stroke during which 
the vacuum is more or less impaired by the additional steam 
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thus generated in the cylinder. Mr. Robey states that he 
has for two years worked an engine at such a temperature 
that Babbit metal remained melted upon it, and he had no 
trouble with it, no cutting or scoring. The sight-feed 
lubricator would not work, for its motive action had, of 
course, disappeared, bat Mr. Robey believes in cylinders 
being lubricated bya pump. Не had nothing but satisfac- 
tion with the working, and there seems to be little doubt 
to-day that a cast-iron cylinder will work well with 
superheated steam; indeed, with the gas engine before 
ue, and the high temperatures which exist in this it can 
scarcely be doubted that the old trouble with super- 
heated steam was practically a matter of animal and 
vegetable oils and fibrous packings. With mineral oils and 
metallic packing the difficulties EDO and cast-iron 
seems to work up to a fine polished surface even 
with the most highly superheated steam, though, at the 
same time, we would never advise such excessive tuperheat 
as would manifest itself as superheat in the exhaust pipe 
unless, of course, such heat could be recovered by a feed coil 
interposed between the cylinder and condenser. There is no 
reason why thisshould not often be attempted, for as we point 
ont above, it is, or should be, an exploded idea that the 
cylinder is cooled by proximity to а cold condenser. This 
is, of course, impossible ; cold as such does not strike back 
and the cylinder is only cooled so far as it contains steam at 
the condenser pressure, and any water left in it evaporates at 
that pressure and tends to pull down the cylinder tempera- 
ture to that of the condenser, say, 190° F. This idea of the 
frigorific effect of the condenser had much to do with the 
slowness with which the real action of the cylinder metal 
and wet steam became recognised. With so common a 
machine as the steam engine it is strange how little 
of its true action was explained to us by the professors 
and theorists. It remained for a more practical man, 
the late D. K. Olark, to point ont the true action, and for 
Hirn to follow it up. 


ELECTRICAL HOUSE-WIRIN G REGU: 
LATIONS. 


THE three pa which were last night brought to the 
notice of the Institation of Electrical Engineers were all 
based on the same thems, namely, the want of uniformity 
in the regulations for house wiring issued by the authorities 
who claim a control of this work, and the authors of all 
three papers arrived more or leas at the same conclusion, 
namely, that the time has come when the existing state of 
wp оны cease, and one set of rules should be generally 

opted. | 5 

It is perhaps curious that the dissatisfaction expressed in 
these papers on the existing anomalies in wiring rules should 
not have been voiced before now, for all those who have had 
anything to do with wiring, and who can claim to have 
honestly endeavoured to conform to a high standard of work, 
have been for years suffering from the disabilities created by 
having to try to work up to (or down to) a different set of 
rules une а noue 18 Mis either because the district 
is supplied by another supply com or because the house 
is insured by a different Hausen Lg | 

Bat the Englishman is long suffering, and will plod on in 
the same groove until one or other of two things happen ; 
either eomeone helps him out of this groove without giving 
him any trouble, or else he helps himself out when he can 
stand it no longer. 
In the case under discussion, a laudable attempt was made 
in 1897 on the part of the Council of the Institution of 
Electrical Engineers, to help the poor wiring contractor out 
of his difficulties by the issuing of а set of rules to be 
observed in house wiring, which it was presumed, and hoped, 
would ultimately supersede the hundred and one other sets 
of rales extant. But, as the authors of these papers have 
wisely pointed out, to issue a set of rules, and to enforce 
them, are two widely different kind of things, and under the 
present state of affairs there is unfortunately no more chance 
of their being enforced than are the edicts of the Tsung-li- 
Yamen to the Chinese people. The fire insurance companies 


OAL REVIEW. | [Vol 44. No. 1,105, HM 37, 1899. 


and the electric supply compenies are the mandarins, and 
until these parties have been “equared” in some way or other 
there oan be no uniform set of rules, All this may soun 
very hopeless, but do not let us be misunderstood ; it is, as 
Mr. Wordingham, in his paper, points out, the amour propre 
of the different authorities which has to be considered, and 
this it is which will have to be “squared.” It is, perhaps, 
customary to look upon the regulations issued by а 
insurance or an electric supply company as the creation, 
working out, and sole property, of the “company” en bloc; 
this is only a general and superficial view; in reality they 
‘are the invention of the particular individual who happens 
to have been appointed inspector of house wiring or station 
engineer, as the case may be, and of which he is no doubt, 
and perhaps with some reason, proud. We say “invention” 
advisedly, for no doubt owing to the nature of things there 
must be а certain amount of КАША M the subject, 
being limited, and having once been dealt with—does not 
admit of much variation. On the other hand, it would not 
do for the individual who has just received an important and 
responsible post—and who ie expected. to get out a set of 
rules—to deliberately copy the rules of a rival concern; 
besides this, be no doubt excellent ideas of his own as to 
the meaning of certain terms, such as insulation resist- 
ance,” and the value to be attached to them. And so it is 
but natural that, where there is an opportunity to make a 
variation, a variation is made, and each of these officials 
lives in a little world of his own, surrounded by his own 
particular set of rules. | 

All this is not intended as any reflection on those who 
have drawn up rules for the sake of distinguishing them 
from the;rules drawn up by others; it is human nature to en- 
deavour to excel, but praise may perhaps be withheld from 
all but those who were the pioneers of the subject, and those 
who are now endeavouring to put matters on a common basis, 
such as that suggested by the Council of the Institution of 
Electrical Engineer. AP 

Perhaps the fect that wiring has gone on for so many 
years under this ever-increasing multiplicity of rules in а 
fairly satisfactory manner, may indicate that either the rules 
were not stringent enough, or the wiring contractor has been 
too honest, both of which suggestions may perhaps be disputed. 
It is a fact, though, that the exception proves the rule in the 
ity of cases, and although there are, and ever will 

* jerry wiremen, the bulk of this class of work done 
throughout the country may. be said to be good. Of course, 
it is well known that rules cannot. always be enforced, even 
by those who have the power to enforce them, as humanity 
will devise means of evading every form of law. It is not 
even necessary to be depraved in the manner that Mr. Pigg 
suggests in drawing false inferences from the bad wording 
of specifications; we have heard of such things as 
cutting the mains іп a building before the inspector comes, 
obtaining а thoroughly good insulation test in his nce, 
taking him for a drink whilst “ my men pat the lamps in” 
(and joint the mains again) and then showing him the 
whole installation ablaze, 80 as to indicate that there is no 
break anywhere. We believe it is also not an uncommon 
thing, when the test is to be made, to send a foreman on to 
the job who knows the inspector, and who will “ make it all 
right" with him. 

However, these things happen in every trade, business, or 
profession, and will continue until mankind is so imbued 
with the desire to excel, that no laws or regulations will be 
required at all. In the meantime it behoves us to find some 
means to establish uniformity in these regulations; the 
method of enforcing them must be left to the authorities 
who claim to have a power to do so. Once let it be under- 
stood, however, by the wiring contractor that the insurance 
company and the electric supply опору. are working 
together, and not against each other; that he cannot play 
one off against the other; and that they both insist on 
having the same standard of work and the same tests; and 
the regulations will not need much enforcing. f 

In the papers we have before us, Mr. R. E. Crompton 
comes straight to the point at once, and advocates the adop- 
tion of the Institution Rules by all the interested parties. 
He suggests that where the Council stated “should be,” the 
words “must be” should now be substituted. At the same 
time he is not forgetful of the other people who have drawn 
up rules, and although he points out that these had an oppor- 
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tanity to send in criticisms and remarks when the Institution 
Rules were only in draft form, he suggests that they should 
now be given another opportunity to come forward with a view 
to amending or supplementing these rules. 

There is no doubt bat that this is the correct way in which 
to approach the question as far as the rules themselves are 
concerned, but it must be remembered that the inspectors and 
engineers are not omnipotent in their companies, and it would 
sem to us that if the Council approached these companies 
‘through their secretaries and the who woul 
instract their officers to attend the conference and abide by 
the resulta, there would be much more chance of a uniform 
system of regulations being adopted and enforced. If the 
Institution Conncil could in the first instance obtain the 
ameni and moral support of the Government through the 
medinm of the Board of Trade, we think that the question 
would be still more easily solved. 

The very complete paper brought forward by Mr. J. Pigg 
demonstrates that he has thoroughly mastered the anomalies 
of the various regulations extant, and he proceeds rather to 
criticise and pick these to pieces by setting them against 
each other, than to actually indicate how they may be made 
perfect. He leaves it rather to inference that the Rules of 
the Institution of Electrical Engineers should at any rate 
form a basis for the uniform set of rules to be adopted by 
concerted action ; but he points out correctly that as these 
rules cannot be enforced now, the wiring as at present done 
is a result of the rules issued by the guarantors and the 
undertakers—(that ie, insurance and supply companies)— 
and he to contrast these rules. His paper may be 
said to be a reductio ad absurdum, and there is perhaps 
no better way of pointing out the necessity for a new order 
of things than the adoption of this method of arguing. The 
two appendices constitute a valuable abstract of the “parish 
pamp” spirit in which each separate company or munici- 
pality has been wont to draw up its rules, and in the first 
part of the paper Mr. Pigg draws attention to the fact that 
whereas each of the two parties concerned draws up a set of 
rules to protect their own interesta, the supply companies 
invariably disclaim any reeponsibility for whatever may 
happen to the consumer or his premises through defects in 
the wiring, which is carried out under their own rules and 
inspection. This would almost seem to suggest to us that if 
the supply companies would. confine their rules entirely to the 
test of insulation, resistance, and distribution of lamps (as, 
after all, the only things that concern them are leakage and 
load), and would leave the wiring rules per se to the 
insurance companies, who may be trusted to look after their 
own interests, the atmosphere would be considerably cleared, 
and one obstacle towards the realisation of the uniform and 
ideal set of rules would be removed. At any rate, the 
epi is worthy of consideration, and we refer to it 

on. 


We cannot quite agree with Mr. Pigg in his remarks on 
the testing preesure to be employed. Although the actual 
pressure has no effect on the number of megohms of insula- 
tion resistance of the installation which determine the leak- 
age current for the supply companies’ consideration, still, in 

interesta of the insurance companies, some sort of break- 
down test should be made. There can be partial faults in 
any system, which will only become apparent after a pro- 
eris iui suum of the working pressure; these may be 
badly made joints, bad contacts, or stray copper hairs inside 
lampholders. The application of a good rousing voltage 
break these faults down at once, or indicate their 
exiatence, and subsequent inconvenience and risk to the con- 
sumer would be avoided. | 

The paper by Mr. C. H. Wordingham is by far the most 
interestin g and to the point, more especially as the author is 
not only an eminent authority on the supply com- 
panies’ side, but himself also assisted to frame the Institu- 
tion rules. He therefore cannot be said to be unduly biased 
in either direction, and the spirit of moderation with which 
he approaches the subject amply demonstrates this. He 

not only the conflicting interests at work, but 

also the many and great difficulties resulting therefrom to 
the wiring contractor, and he at, once proceeds to differentiate 
between regulations necessary for safe wiring and those 
necessary to secure a satisfactory utilisation of the public 
supply of electrical energy. | i 
advocates the adoption of one general set of regulations 


then . 


for wiring to be of universal application, and he thinks that, 


as far as the public authorities’ regulations are concerned, a 
model set of rules to be modified for every particular case or 
system of supply would be preferable to several standard sets 
of ions. In this we are at one with him, as it has 

y been shown that too many regulations only cause 
confusion and defcat their own ends. 

Now, Mr. Wordipgham hits the right nail on the head 
when he points to the necessity for the proper supervision of 
fittings, in which should be included not only so-called 
* fittings,” but switchboards, fuse boxes, and accessories of 
all sorta. Here lies the crux of the whole matter, and thir, 
we think, is not sufficiently recognised. It is not so much in 
the actual wiring that the majority of faults are found, 
bat in the connections behind switchboards, jointing 
and wiring inside fittings, the use of badly constructed 
switches and cut-outs, and the insufficient fusing of the 
system. As everyone who has had charge of installation 
work knows, the insulation resistance of the wiring alone, 
with ends properly freed, is generally too high to be measured 
with the usual instruments; bat it is when the fittings are 
connected up that the insulation resistance falls, in almost 
geometrical progression with the addition of each extra lamp. 
There is not one-tenth the opportunity of causing risk of 
leakage, and censequently risk of fire, in the actual wiring work 
that there is in the fitting work. Barring accidents, such as 
abrasions to wire, driving nails through insulation, &c., all 
of which can easily be avoided (to say nothing of making 
careless joints), the whole of the wiring work and its effici- 
ency is in the hands of the wiring contractor, and he may 
be said to be responsible for everything. But when the 
question of fittings is considered, the wiring contractor is 
only responsible at present for the proper connection .of 
these to his mains, and for their efficient insulation from earth. 
If the fitting can be easily wired, he does this also, but if it 
is a complicated fitting, ıt is usually wired by the fitting 
maker ; and although the wiring contractor is supposed to see 
ihat the wiring of the fitting is properly insulated from 
* body," even if he does this it is not often that he will or 
can take the trouble to examine the actual wiring himself. 
He also takes the word of the fitting maker that the ceiling 
roses, plaga,:cut-outs, &c., which he buys are suitable for the 
purpose he bae in view, and one of the last thinga he would 
think of would be to test across the contacts of a plug, or to 
determine the insulation resistance of a slate slab. Yet it is 
these things which are every whit as important in determining 
the leakage as the connection of the wires to the fittings, and 
во the responsibility for leakage due to the fittings may be 
said to be equally divided between the wiring contractor and 
the fittings maker. But here comes the difficulty : how to 
bring home this responsibility to either, for it is evident.and 
only natural that each would refuse to accept any responsi- 
bility for work done by the other. a 

Mr. Wordingham draws attention to the system recently 
instituted in Manchester by himself for the testing and regis- 
tration of fittings; and we only regret that he. has so 
modestly refrained from publishing further particulars and 

details regarding it. A good many people consider that a 
system of this sort will do more to consolidate the question 
of wiring rules and to bring the wiring trade into better 
repute than any set of rules which could be issued. We 
have from time to time in our columns drawn attention to the 
bad construction &nd wiring of fittings, the insufficient fuse 
control of installations, and the cause of low insnlation testa 
due to faulty switches, cut-onts and fuseboards, and consider- 
ing this it is probably remarkable that, with the multitude 
of electric supply companies, municipalities, fire insurance 
companies, and scientific societies in existence, no attempt 
should have been made, until just recently ia Manchester, 
to control the design of fittings and fixings. It may 
be, as Mr. Wordingham says, that makers of repate 
would be only too anxious to obtain certificates for 
their goods, as these articles would then have the hall mark 
of approval of the authorities to the disadvantage of the 
cheap and badly designed fittings which are not only im- 
ported from abroad, bat, it is sad to relate, are also made here. 

But Mr. Wordingham recognises that the matter, if pushed 
further, and adopted generally, cannot rest where he has 
В it. 
If every authority who issued rules for wiring also adopted 
a system of registration for fittings, the complication and 
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confusion would be worse than anything yet experienced with 
wiring rules; for we should come to this pass, that fittings 
which were allowed on one side of the street would be tabooed 
on the other side, and makers who had stock patterns would 
stock each branch with the particular articles which 
were allowed in that district or town. It is evident, then, 
that if we are to have the registration of electric light 
fittings as a whole— this work should be undertaken by 
some central authority, whose certificate shall not only 
give the hall mark of approval but of the law. It is 
ео way to put the matter on a satisfactory and sound 
звів, | 

To whom, then, shall this authority be assigned? Mr. 
Wordingham thinks that the Board of Trade is probably 
out of the question; but why? No doubt there are great 
objections to Government control, with its reputation 
for red tape and inertia. Bat if not the Government, 
then who? The County Councils conld not be considered 
. for & moment, as they are as many as the supply companies. 
Mr. Wordingham suggests the Institution of Electrical 
Engineers; but eny certificate given by this body would 
under present conditions bave about the same value as 
the rules which they have issued, ard the use of the 
fittings which they would register could not be enforced. 
Apart from that, no better body could be found than 
the Institution to regulate and enforce a proper system 
of electrical installation work for the mutual benefit of the 
contumer, the guarantor, and the undertaker; in other 
words, for the public generally. | 
. Thesubject i8 now narrowing itself down to a definite 
policy. Leaving the consnmer—or, let us ғау, the public— 
ont of the question for the moment, we have three parties to 
consider, namely, the guarantors (with whom may be asso- 
ciated the large body of consulting engineers), the under- 
takers, and the central ee the Institution of 
Electrical Engineers. Now, this body contains, besides the 
p-ofesaorial element with which its name always seems to 
be dimly associated, a large and influential number of com- 
mercial and practical men. Why, therefore, should not a 
committee of there gentlemen be constituted on the same 
lines a8 the general committee, without powers to regulate 
the administrative and scientific proceedings of the Institu- 
tion, but with authority to control the proceedings of the 
trade ard the profession generally; to iseue regulations in 
consultation with all the authorities concerned; to have a 
laboratory for the registration of fittings of every fort; and 
if necessury, to act as a medium for the interchange of trade 
information; in fact, to be a sort of electrical chamber of 
commerce and guild combined, which wou'd be supported 
and endowed by all firms of repute ard other bodies inte- 
rested in the electricul industry. If the association of a 
body with such a worldly and commercial progamme did not 
commend itself to the scientific proclivities of the Institu- 
tion, then there is no necessity for the two bodies to be 
under the same roof, or even included in the same title. 

The next question ie, to which of these parties should the 
enforcement of the various duties or regulations be assigned ? 
We have also three of these, namely, wiring regulations, 
supply regulations, and registration of fittiogs. Our pro- 
posal is that the central authority shall constitute a com- 
mittee of all three parties, namely, fire insurance inspectors, 
eupply engineers, and practical members of its own body 
—for the drawing up and permanent consideration of 
1ules for wiring, for supply, and for registration of fittings. 
These rules would then be issued and carried into effect 
under the :egis of the central authority, and the 
inspection and duties would be carried out by the partics 
wLom the particular work concerned. That is, the fire 
insurance inspector (or the consulting engineer or consumer) 
would see to the due carrying out of all work under the 
wiring rules, which would also include the fixing of fittings. 
The electric supply authorities would, as before, appoint 
their inspectors to make testa at the inauguration of an 
installation and also from time to time subsequently ; they 
would likewise see that the roles for balancing and switchin 
on of loads were properly adhered to. And the cedhal 
authority would entirely control the inspection, testing, 
and regulation of all fittings and fixings. 

We finally come to the most important point of all: How 
is all this to be enforced ? There is only one reply to this 
question, namely, by Parliamentary powers, 


The Electric Lighting Acta need not necessarily bə 
amended for this purpose, but—as Mr. Wordingham suggests 
with regard to the enforcement of wiring rules only—a special 
Act could be obtained, giving the ne power to the 
central authority to make the regulations and to enforce them 
in the same way that the railway companies enforce their 
bye-laws. 

"We have, perhaps, said enough to indicate the general 
outlines of a scheme for PUN the installation business on 
a sound and permanent basis. That there has been a feel- 
ing abroad for a long time that something should be done 
we all know, and the electrical world is therefore indebted to 
these gentlemen who have simultaneously raised the cry of 
* How long?” in their papers to which we have referred, 
and to whom we are under an obligation for many valuable 
ideas, and the opportunity to be able to raise this question 
in the prees. А І 

Let ов therefore hope that the discussion to which these 
papers give rise will tend to a more general appreciation of 
the unsatisfactory state of things as they now are, and that 
this feeling will stimulate action, so that the electrical 
installation business may inaugurate the 20th century by 
setting its house in order. 


MUNICIPAL ENTERPRISE. 


ALTHOUGH the various local authorities of the United 
Kingdom are, as a whole, to be congratulated on their fore- 
sight in obtaining provisional orders for electrio lighting, 
and erecting electricity works, yet there are instances in 
which, after the expenditure of several years of p'ofound 
deliberation, the City Fathers" appear to have fallen an 
easy prey to the ubiquitous si a moter, and have, 
with more precipitation than prudence, delivered over their 
provisional orders on terms opposed to the interests of the 
community they are elected to represent. 

A somewhat curious case has recently occurred in a 
Lancashire town of about 15,000 inhabitante, which calls for 
some comment. MIS 

In 1896 an electric lighting company sought permission 
to include this district in a provisional order which it was 
promoting. | Т 
The Council with commendable promptitude obtained a 
report on the matter from a well-known consultant, and on 
his advice passed a resolution to erect electricity works in 
conjanction with a refuse destructor at a cost of some 
£25,000. A provisional order was obtained in 1897, and a 
Local Government Board inquiry was held last August, in 
the course of which considerable opposition was roused, 
owing to the site for the works being partly surrounded b 
villa residences. Other sites were, however, available thoug 
not so central, and therefore not so suitable viewed from an 
engineering standpoint. . 

The authorities at Whitehall having considered the 
matter, requested the Council to choose another site further 
removed from a residential ое: This appears to 
have completely disheartened the local gode, who have now 
passed a resolution disposing of their provisional order to a 
company (who will, of course, have to find a site), for the 
full term of 42 years, with the right of purchase after 21 


years at a premium of 27 per cent. According toa local 


daily contemporary this company undertakes to erect com- 
bined works and supply current in nine months’ time, to 
destroy refuse at 9d. per ton, tocharge 5d. per unit for private 
lighting and 3d. per unit for street lighting. M 
It may be of service to other misguided and benighted 
Councils to consider this extremely one-sided deal. | 
The Council will have a business built up for them, with- 
out having to make good a possible deficit on the working of 
the undertaking for the first few years. ‘They will then 
naturally want to buy out the company, but this they cannot 
do till the end—not of 7, 10, or 14 yesrs—but 21 years, 
when they will have to give а sum which would have met 
any loss during the opening years of the works many times 
over, What is the experience of other local authorities 
where electricity works were started by companies, and which, 
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in some cases, were running at a loss, small towns too, such 
ss Taunton, Bray, Fareham, Morecambe, Shrewsbury, &о. ? 
Why, the works have been bought up and are all on the 
high road to success. | 

Assume that the company has, at the end of 21 
expended a sum of. вау, £100,000 on the works, this 
is no unreasonable figure, for the district is at present some- 
what mer populated, and lies on the borders of the Metro- 
polis of the North. The Council, if they wish to purchase, 
must pay the market value of the undertaking, say, at least 
£110,000 plus £23,100—21 per cent. premium—making a 
total of £138,100. What do the ratepayers gain for this 
£28,100 ? Absolutely nothing which would not have been 
theirs had they insisted ege the adoption of a municipal 
electric supply scheme, and they lose in addition the profits 

i „without question, be made on the works after 
they are fairly started. The longer the purchase of the 
works is delayed the greater will be the loss. 

Again, if the company could be bought out in, say, seven 
or ten years at a cost of £25,000, plus 21 per cent. (£5,250), 
would not this latter sum, if paid in annual instalments, 
have more tham covered any initial deficit ? The answer is 
obvious, | | 

Turning to the engineering side of this undertaking 
—the town is somewhat scattered and au alternating 
system was recommended. Two-phase generators could, how- 
ever, bave been installed with advantage to allow of motors 
being used in manufacturing works near the docks. 

Reverting to destructors, in a large electricity works their 
room, for various reasons, is to be preferred to their company, 
bat in smaller installations, especially those equipped with 
alternating plant, they may be of considerable service. 

In this case the destructor could be relied on to supply 
tufficient steam to run, say, a 30-kw. machine throughout 
the 24 hours. This would not only supply all current 
required during the day, or reduce the coal bill if many 
motors were connected to the mains, but it would also pro- 
bably generate sufficient current to run incandescent strect 
lamps during the evening. | 

he question of nuisance arising from the working of a 
small destructor plant, unless in an extremely confined 
situation, is a bogey. There is no doubt that the leading 
makers of these evils would have accepted apy 
number of clauses binding them down to commit no nuis- 
ance—with their plant. Indeed, if they accept and work 
to the ifications we have sometimes nem they will 
indubitably prove themselves equal to anything. 

Further comment on the action of these local Esaus is 
2 1 50 7 E they have ADT sacrificed their n 
birthright for a mess of pottage, proving once again 
in a multitude of “ Counsellors" = is not always wisdom. 
They would be well advised even at this eleventh hour to 
reconsider the matter. The recession of such an important 
motion would cause the electrical industry no s It 


hes taken place before—but that is another story. 


CORRESPONDENCE. 


Notes on Three-Phase and Tramway Work. 


I notice in the EngcrRICAL Review for January 20th 
the “ Notes on Three-Phase and Tramway Work,” by Mr. 
A. Gibson. | 

I think there can be no doubt as to what was taking place 
when generator B was working in parallel with the generator 
A the former being driven by the Pelton wheel without a 
governor and the full amount of water being admitted, the 
latter driven by the direct coupled induction motor, м, 
ne ita current from the mains throngh the trans- 
ormer T. 

The speed of м and А was necessarily limited to the speed 
corresponding to the no-load revolutions of the induction 
motor at the given number of cycles, whereas B was inclined 
lo race, and, therefore, would always take the greater 
of the tram load. It would, in fact, take so much load as 
lo reduce its useful volts to those of generator A; if more 
kad was to be regotiated it would now probably all fall to 
Generator A, as its speed would only vary veryalightly, whereas 


B would fall off in speed much quicker if the load on it caine 
+ The varied! of speed with varying loads being infinitely 
0 on varying loads nfinitely 
less for an induction motor than for 8 Pelton wheel without 
a governor. | | 
. Ва , now, that the tramway load required less than 
the full power of the Pelton wheel, this latter would race to 
a certain extent, and the useful volts of B would be higher 
than those of 4. A would now be driven in the ordinary 
way ав а motor, and would increase its крес to slightly over 
that number of revolutions which would correspond to the 
synchronous speed of the induction motor, м. ! 

It would be checked very soon, however, as M would now 
work as generator, and take a popolon of the load on the 
three-phase side, this proportion being determined by the 
amount of power still available behind в. Should there 
happen to be no work to be done on the three-phase side the 
whole plant would race. 

The induction motor depends for its torque on the current 
induced in its short circuited portion and due to the slip,“ 
Mrs causes the short circuited circuits to cut the main 

eld. 

If, therefore, this short circuited portion, nsually revolving 
and called rotor, is driven at a exceeding that of the 
main field, it will still have a current generated in its 
circuits again due to a relative movement or “slip.” Bat, 
if this slip was negative in the first instance it will be positive 
now, though the actual direction of rotation has remained the 
same, | | 

The motor now works as generator, the currents in the 
“rotor” producing an electromotive force in the main 
windings which, together with the E.M.F. of self-induction, 
go to make up the useful terminal E.M.F. 7 

It will now be seen that such a motor can only work as 
generator as long as the main field is provided. The main 
field is provided in this case by the synchronous generator 
not shown on the figure. 

It is, further, also clear that by inserting a resistance in 
the rotor the currents therein are greatly reduced and do not 
produce the neceseary E. M. F. in the main windings. It is 
equivalent to reducing the excitation on a synchronous 
generator. | 

When x is working as a generator it is possible to 
shut off the driving power of the main generator (not 
shown), and provided its direct current excitation is kept 
on, the whole of the plant will continue to run, the total 
work now being undertaken by м, the power coming from 
the Pelton wheel through B and a. 

The synchronous generator decides the period of the 

Some seven years ago Messrs. Siemens & Halske ted 
such а combination of a synchronous with non-synchronous 
generators in order to obviate the necessity of ато 
when parelleling. Other leading Continental firms have at about 
that time made similar experiments, but I am not aware that 
any practical use has been made of these very interesting 
discoveries. The reason seems to lie in the inefficiency of 
such an arrangement and due to the inherent qualities, or, 
rather, defects, of the non-synchronous motors. The phase 
relation between E. M. F. and current isat beat a distressing one. 
It also varies greatly with the load, so that I am not sur- 
* eter in the case referred to by 

. Gibson varied so little. A good wattmeter could alone 
oomen an кыши 
e mode eling pro essrg, Siemens 
and Halske, ee ee interesting: will probably 
never be used unless an induction motor is put on the 
market with a power factor = 1 for all loads. 
Trusting these remarks may prove of interest to you. 


Val. A. Fynn. 


In the current edition of your paper I notice some 
remarks by Mr. A. Gibson re the above. 
I offer the following, which seems to clear it up—to my 
mind, at any rate. 
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Provided that A isa shunt or compound with few series 
coils, its direction of rotation would be the same as before; 
and as the voltage at its terminals would be greater than 550, 
its 8 would likewise be greater —satisfying the above 
requirements. 


f & compound machine, its speed would be greater still, 


due to the weakening effect of the series coil. — 
i і - | | „J. O. 


Proposed Wireless Telegraph and Electrical Traction 
| Systema. | 


I have read your criticisms npon my two letters appearing 
in your issues of the 18th and 20th inst., and I absolutely 
fail to see any reason why you should characterise my pro- 
posed international wireless telegraph system as of the “ wild 
cat genus.” No less aa authority than Prof. S. Thompson 
has asserted that it is quite within the range of qug 
to telegraph wirelessly across the Atlantio, and I daresay Mr. 
W. Н. Preece, of the Post Office, is of the same opinion, yet 
when I inform you that I propose toconnect up Great Britain 
with America, Africa, Aust 
in your haste, are as good as saying it is impracticable. All 
I can ag Ay that your faith in the future of wireless tele- 
graphy is nil, Oertain it is that before we can get a popular 
2d. or 8d. international or universal word rate the wireless 
telegraph will have to supercede the submarine cable. It all 
amounts to a suitable transmitter and receiver, and I claim 
I have successfully solved that part of the problem, and ere 
18 months hence yon will have an opportunity of seeing it at 
work between Cornwall and Halifax (Canada). As to the 
electrical traction system which I propose to introduce 
Shortly, you will, among many others, 

of seeing an eleotrio tramcar equipped with my new method 
of propulsion running on one of the tramlines in England on 
some Sunday in next summer or autumn, and in common 
justice I must ask you to possess your soul in patience until 
you have seen the above, when you will then be in a position 
to criticis» it, and not before. At any rate, it will be time 
enough for you to apply the term “ wild cat ” to my invention 
when you write up your review of electrical progress for 
the year 1899 after many of them haveappeared, Thanking 
you for the publication of above, 

Geo. M. Smith. . 


. 97, Daniel Street, Cardiff. 
January 28rd. 


“Cyclist? and * Pertinax." 


It is the fate of everyone who publishes a book or an 
article to be oriticised. 

If the remarks I made in my letters signed “Cyclist ” on 
the electrolytic treatment of ores and on the use of the word 
cycle were not justified, Mr: Cowper-Coles was at liberty to 
refute them, but he has not done so. | 

In the“ Pertinax letter I objected to an article signed 
by Mr. Cowper-Coles which was not genuine. 

Mr. Cowper-Coles says thet he knows the faces of those 
who lark under anony(mos)ity. He ought to know that I 
have no animosity against him, and that I did not'grudge 
him the pruises he deserved for his suocessful deposition of 
zinc. 

As an electro-chemist Mr. Cowper-Coles has rendered some 
real services for which he deserves our thanks, and every- 
body renders him justice for his indomitable energy and 
skilful work ; he must however, not be offended if I frankly 
tell him that the articles he writes do not please me as much 
as those which by electro-deposition he coats’ with zino or 
other metal. | a di M 

E. Andreoli. 


London County Connoil.—Victoria Embankment Electric 
Lighting. 


Manufacturers and contractors have, no doubt, obtained 
copies of the above specification and examined ita provisions. 

{ cannot believe that, after doing во, any responsible firm 
with the experience of the pest before them will be found 
willing to tender on ita terms. | 

The specification provides inter alia 

(a) The usual dictation under heavy penalty as to wages 


ia by wireless telegraph, you, 


ve an opportunity 
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and conditions of employment of all labour employed by the 
contractor and every sub-contractor from whom he may obtain 
labour or materials. | 
(b) Completion in six months (this exhibits foresight 
on the part of the L. C. C., having regard to the crowded con- 
dition of the industry and the inability of manufacturers at 
the t time to make early delivery) subject to— 
(J A penalty of £50 per week (оп а contract of under 
£1,500 total value). | Й | 
(d) The Council may fight or settle any legal proceedings 
arising out of the works, without consulting the contractor, 
who will, however, have the privilege of paying the bill. 
Р (e) The L.O.C. engineer to be sole arbitrator of any 
ispute, | 
Men and opinions obange, and representative experts of 
superior experience and qualifications to the officers of the 
L. C. O. have agreed in regarding such conditions as anachro- 
nisms belonging to a bygone age. But the Council goes its 
own way in defiance of custom and ueage, blindly trusting 
to bend the commercial traditions of the people to its will. 
It is to be hoped that electrical contractors will resist this 
attempt to deprive them of the advantages of the improved 
conditions which they have secured elsewhere. А 


London, January 28rd, 1899. 


LONDON COUNTY COUNCIL. 


terms 
to be advanced by the Council estry 
asked for formal sanction to the borrowing of the money, and on the 
recommendation of the Finance Committee, it was resolved to give 
the permission required, the rate of interest not to exceed £3 2s. 6d. 
cent. 
ES OxsrBAL Lowpom Rarrway. 


The engineer of the Central London Railway Company bad sub- 
mitted to the Highways Committee a detailed plan, mowing : 
on. 


Tum TELEPHONE QUESTION. 


Mr. J. W. Benn, chairman of the Highways Committee, obtained 
permission to withdraw for four weeks the adjourned report of the 
committee proposing to sanction the continuance for periods of from 
6 to 12 months of the long-span overhead wires erected by the 
National Telephone Company in Islington. He stated in explanation 
that the local authority had taken action, and that the committee did 
not desire in any way to hamper the Vestry in the matter. 

Colonel Ford asked whether the chairman of the Highways Com- 
mittee had made himself acquainted with the proposals contained in 
the Bills promoted by the National Telephone Company, intended to 
confer a practical monopcly upon the company. Tne speaker drew 
attention to the notice of motion standing in his name on the sub- 
ject. The chairman of the Highways Committee stated, in reply, 
tbat he had read the notice of motion, and that he believed it had 
also received the attention of the company. | | 

The notice of motion referred to was poe ponen to a future meeting. 
It is as follows:—' That in face of the application recently made by 
the Council to Her Majesty's Postmaster. General with a view to à 
London municipal telephone servioe, and in face of the report of the 
Committee of the House of Commons last session, this Council views 
with grave concern the aims of the National Telephone Company as 
contained in its Bills now before Parliament, and accordingly refers 
it to.the Parliamentary Committee to consider, after conference with 
the Highways Committee, the desirability of petitioning against the 
said Bills, which appear to aim at a grosser and perpetual form of 
monopoly than that already enjoyed by the company, to the serious 
injury of the trade and business of the metropolis, which monopoly 
Mrd dy deprives the ratepayers of London of a legitimate source of 
public revenue.” 


PRoPoseED New WOBES. 


The Building Act Committee recommended and it was decided to 
disapprove the plans submitted by Mr. F. Forbes Glennie, on behalf 
of the Blackheathand Greenwich District Electric Light Oompany, 
for the construction of a generating station on the -west side of 
Blackwall Lane, East Greenwich. The refusal was based upon the 
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opinion of the committee that it was undesirable to sanction the 
erection of a wood and iron temporary enclosure to any part of the 


көгү the proposed construction of which was, moreover, ооп» - 


éred to be unsatisfactory in several respects. - | 

It was announced by the Building Act Committee that they had 
declined to consent to the erection at the works of the Western 
Electric Company, North Woolwich, of an addition to the works, 
such addition and works together exceeding in extent 250,000 but 
not 450,000 cubic feet, and to be used for the purpose of manufac- 
taring cables of large diameter. The reason for refusal given by the 
committee was that it had not been shown that the additional 
cubical extent was necessary for the purprse of the trade carried 
on at the premises, or that proper arrangements had been or would 
be made and maintained for lessening danger from fire, and that no 
reason was seen why the rules of the Act should not be strictly 
cbserved in this case. | 


Free ALARMS AND TELEPHONES. 


The Oouncil were reminded by the Fire Brigade Committee that a 
system of telephonic communication exists between certain police 
stations and fire brigade stations. The chief officer had suggested to 
the Committee that as each sub-divisional police station was in 
electrical communication with a police superintendent's station, 
telephonic communication should be established between each 
divisional superintendent's station and the nearest superintendent's 
station of the Fire Brigade. As the adoption of the proposa would 
increase the number of points from which information of fires could 
be promptly transmitted to the brigade. The Committee had 
approved of the suggestion. The Post Office authorities were pre- 
pared to provide and maintain the 20 lines of communication required 
on payment of an annual sum of £377 under a three years’ lease, and 
at the suggestion of the Oommittee the Oonncil sanctioned an 


expenditure for this purpose. 
Tus GREENWICH Company's APPRAL. 


The Highways Committee reported that last October the Council 
sanctioned the works referred to in a notice of the Blackheath and 
Greenwich District Electric Light Company, with the exoeption of 
the laying of mains along Deptford Bridge, which of the works 
were formally disapproved. The company appealed to the Board of 
Trade against this disapproval ; and at the hearing of the appeal on 
January 12tb, the Council's solicitor drew the attention of the Board's 
inspector to section 81 of the company’s order which provides “ that 
nothing in the order shall authorise the undertakers . . . to interfere 
with or make use of any county bridge. . . vested in the Council, 
except with the consent in writing of the Council; ” and the inspector 
was, further, informed that the Oouncil's consent to the laying of the 
mains along Deptford Bridge bad never been obtained or even applied 
lor under intor e i algae едо bes ME upon the oom- 
pany any 1 of ap е ided that the objection 
raired bet fatal, snd that, therefore, the appeal could not А pro- 
ceeded with. 


THE TELEPHONE SYSTEM. 


Taz Times of the 20th, 23rd, and 24th inst. contained articles 


THE TELEPHONE SERVICE. 
Tnm Oasm or THE NATIONAL TELEPHONE COMPANY, 


(From a Correspondent), 
af which the following ís a summary :— 

The first article relates the story of the initiation and early 

straggles of the enterprise from 1877 to 1892; the second, the his 
of the development of the service from 1892 to 1898; and the , 
the story of the latest a e in Government policy, with com- 
ments and observations. In the view of the Times “ correspondent,” 
history of the telephone service in this country discloses one of 
most remarkable instances in ern times of Government 
і d blundering, and may be summed up іп five words— 
How not to do it The Government had the opportunity of acquir- 
ing the telephone patents and failed to do so. Companies were formed 
and com business, whereupon the Post Office asserted their 
tights to m ly and had them sustained, subsequently issuing 
licenses have been varied in their scope and were held by 
different companies, the рыр ones being the United Telephone 


Cheshire Telephone Company. 

Аз сооп as these companion had been thoroughly established it 
became clear that ultimate success was only to be obtained by uni- 
formity of system, similarity of method, concentration of adminis- 


ull subscribers, and the outcome was that these three companies 
amalgamated on May 1st, 1889, and became the National Telephone 
Company, which soon found that it was essential to complete the con- 


panies 
in competition with each other) was a material reduction in charges, 
It bas been asserted that the capital of the company has been largely 


ephone Company, and the Lancashire and 


During the early development of the enterprise, the writer states, 
the Post Office used its best endeavours to restrict and to harass the 
services of the companies, with the object—laudable in its way, but 
quite mistaken—of protecting and safeguarding the revenue from the 
telegraphs, but in 1892 the Government declared ite intention to 
make a new departure in policy by purchasing the trunk lines, and 
by again confining the companies to specifled areas. The Govern- 
ment submitted to Parliament a Treasury minute setting forth their 
proposals for the further development of the telephone system in 
the United Kingdom." | 

It is held that the position which the company then occupied was 
unassailable by competition, as its system was established in all the 
principal towns of the country, Joined together by a netwo:k of trunk 
wires, and thus no effective competition was practicable. 

The company was invited to surrender this position of strength, to 


place itself largely in the hands of the Government, and to rely upon 


the Government's carrying out the policy set forth in tbe Treavury 
minute in honour and in good faith. . 

The company naturally required the fullest explanations, which 
were freely given by tbe responsible Ministers and officials, and the 
directors were assured that the object and intention of the Government 
was to assist and co-operate with the company, to afford every 
reasonable facility for duing its work, and to bring the system of the 
company into conjunction with that of the Post Office. Relying 
пре the assurances received and beli: ving that the Government was 
pledged to carry out the policy indicated, the company agreed to sell 
ite trunk wires, and from 1892 to 1898 the Government gave full 
effect to its assurances and pledges, and carried out the policy set 
forth in the Treasury minute according to its spiritand intention, but 
in Арш last in the House of Commons’ debate, Мт. Hanbury indi- 
cated an intention on the part of the Government to vary the policy 
of oc-operation with the company, which was the essence of the 
Treasury minute of 1892. In the course of his remarks, Mr. Hanbury 
said that the company’s plant and system could be replaced for a 
little over £2,000,000, whilst it is stated that the company has ex- 
pended, in cash on its system, upwards of £5,000,000, of which 
£2,500,000 has been spent since 1892, on the faith of the arrange- 


‘ments concluded with the Government, and with respect to which 


Mr. Preece stated before the Committee of 1895 that the company 
was employing the best materials, was doing its work in a way of 
which he approved, and that if the Post Office took over the system in 
1911, it would (if the company continued to do as they were doing) have 
a first-rate system with first-class materials and telephones. The further 
Parliamentary Committee promised was in due course appointed, 
and notwithstanding the evidence given by the official representatives 
of the Post Office and the oompany as to the spirit and intention of 
the ments of 1892, involving co-operation between the Post 
Office and the company, reported in favour of active competition, of 
refusing reasonable concessiong. Acting presumably in the light of 
this report, the Post Office has already commenced to harass and 
impede the operations of the company. It is urged that the re 

of Mr. Hanbury's committee is apparently based upon the theory that 
the true policy and interest of the State during the remaining years 
of the company’s license, is to endeavour, by setting up competition 
and by harassing and impeding the company, to as much as possible 
minimise and break down the company’s system. The committee, in 
adopting this theory, has, however, forgotten three things. 

First, the waste of capital involved in the State, municipalities, and 
the company each laying down competing systems, wbich ultimately 
will have to be brought into conjunction and barmony at further 
cost. | 

Second, the inconvenience to the public in having competing 
systems, which involve all the more important subicribers having to 
join and рау for two or more systems; and, 

Third, the breaqh of faith towards the company involved in any 
departure from the policy laid down in the Treasury minute of 1892, 
on the faith of which the company sold its trunk wires, and raised 
and expended additional capit f 

It is urged that there are only two solutions of the question pcs- 
sible: to relieve the company from all the present impedimenta 
which restrict it from adequately developing the service and give it a 
free hand, subject to Government control, or for the Government to 
acquire the remainder of the company’s undertaking and work the 
whole service as part of the business of the State. The Government 
had no difficulty in making its bargain with the company for thé 
acquisition of the trank wires, and there is no reason to suppose that 
it would have any greater difficulty in dealing with the company for 
the acquisition of the remaining part of the undertaking. | 

After summarising what are alleged to be the six ' mistakes of the 
Post Office in relation to the telephone question,” the articles con- 
clude with a reference to the absence of proper powers, its limited 
tenure, and most serious difficulties and impediments, finally remark- 
ing that the company is conducting a public servioe—the growth of 
barely 20 years—which in volume of business is more than five times 
greater than the postal telegraph service of the State, and the wonder 
ів, not that it done so little, but that, under all the circum- 
stances, it has done so much—although, if existing impediments were 
removed, much more might be accomplished. | 


Electrical Appliances Exhibition.—Mr. H. Greville 
Montgomery asks us to announce that he is holding a special exhi- 
bition of electrical appliances in connection with the biennial Build- 
ing Trades Exhibition to be held at the Royal Agricultural Hall 
from April 26th to May 6th next. The minor hall will be given over 
entirely to this purpose, the whole of the ground floor and galleries 
of the great hall being already let. It is thought that this is a very 
good opportunity for bringing electrical engineers and manufacturer 
in touch with the building intereste, | | 
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BUSINESS NOTICES, &o. 


Announcement.—Mr. W. J. Davy informa us that he 
bas finally severed his connection with the Davy Electrical Con- 
struction Company, Limited. 


Annual Dinner.—On Saturday the staffs of the London 
and Belvedere offices of Messrs. Callender’s Cable and Construction 
Company, Limited, held their first annual dinner and social evening 
at the Bridge House Hotel, London Bridge. Mr. Manning, secretary 
of the company, presided. The usual toasts and a very varied 
musical programme followed the dinner. ; 


Books Received.—‘ Continuous Current Dynamos in 
Theory and Practice," by J, Fischer-Hinnen. Biggs & Co., Salisbury 
Court, 10s. 6d. 

“The Law of Tramways and Light Railways,” by Seward Brice, 
M.A., LL.D. London: Stevens & Haynes. 


Brazilian Rubber,— Commerce quotes the following from 
a report on the industries of Para and district, by the British Consul 
there :—" The nortbern tributaries of the Amazons do not produce 
much rubber. Of these, the river Negro produces the most. The 
quality, however, is soft. The river Branco yields very little rubber, 
and the upper n runs through pasture lands and high ground, 
which is not suitable for good rubber. Some of the other northern 
tributaries have not been explored, and may yet reveal Jarge stores of 
rubber. The“ hevea” is known to exist on the banks of the Japurá, 
but that district bas not yet been opened up. The following articles 
are used in the India-rubber industry: A clay funnel, which in shape 
is very much like an ordinary toilet water jug without a bottom or 
bandle. It is made of tho clay that exists in most parta of the 
Amazons, The fuel used in the funnel consists generally of the nuts 
of palms. It was at one time imagined that the excellence of Para 
rubber was greatly due to this kind of fuel used in curing it. The 
palms that furnish this fuel were accordingly transplanted to Africa 
with a view to making Pará rubberthere. The experiment, however, 
has not succeeded. "The reason why theso nuts are selected in Brasil 
is because they emit a continuous dense smoke, and are more portable 
than other fuel obtainable. However, when none of the pei 
named are present, then bark and twigs are used as fuel. Every 
man engaged in the forest carries a wood-knife. One of its uses is to 
cut down fuel for the preparation cf rubber. The blade is about 
26 inches in length about 2 inches broad. All the knives are 
imported from the United Btates and Germany. These countries 
vie with one another in selling a rerviceable article as attractive and 
cheap as Pa Owing to the damp climate the blades are electro- 
pur this prevents them from getting rusty before they are sold. 
e bandles are made of wood and are carved or inlaid with brass.” 


Changes of Address, — Тһе Royal Meteorological Society 
has removed to Princes Mansions, 70, Victoria Street, S. W. 

From the 2nd inst. the address of the Institution of Mechanical 
Engineers has been changed to Storey’s Gate, St. James's Park, 
Westminster, S. W. 

Messers. Holophane,” Limited, have removed their offices to Ward- 
robe Chambers, 1464, Queen Victoria Street, B.C. Messrs. Falk, 
Stadelmann & Oo., of Veritas Works, Farrirgdon Road, E.O., will 
keep a stock of the globes for oil and gas lighting; the General 
Electric Company, of Queen Victoria Street, keeping a stcck of the 
electrical patterns and fittings. 


De Laval Turbines.— We learn that the De Laval Steam 
Turbine Company, of Stockholm, has secured an order for 16 steam 
turbines for the Austrian Navy to be used in running dynamos for 
lighting purposes. 


Dissolution of Partnership.—Mesers. J. Drury, F. 
Drury, and J. F. Drury (Drury Bros. musieal and electric bell 
founders, &c., Stock Orchard Street, Holloway, N.) have dissolved 
partnership. Messrs. J. and J. F. Drury will attend to debts and will 
carry on the business under the old style. 


*Ediswan" Night Light Switch.— The Edison and 


may be 


reduoe the intensity of the Lines ры ht economically, but the em- 

P pted in this switch is claimed to 

ispense with this objection, and only the proportion of current is 

burned that is required for the light, which is equal to 2j candle- 
power, or one-fifth the nominal current of a 16 candle-power lamp. 


The Electrica! Cab Company pays Compensation.— 
One of the cabs cf the London Electrical Cab Company ran into a 
coster's barrow laden with fruit, каеш down the horse, breakin 
the harness, and injuring the barrow and stock, also doing personal 
injuries to two costermongers named Gear and Miller. At the 
Wandsworth County Court on 23rd inst., Judge Lushington awarded 
£110 compensation to Miller and £45 to Gear. 


Electrical News from the River Plate.—The following 
interesting items regarding the progress of electrical work in that 
part of the world, are taken from the Review of the River Plate :— 

e German Electric Light Company having continued to lay its 
mains in the manner for which it was ordered a 10 days’ suspension 
of the work, on account of the damage done to the trees in certain 


managing directorship of the River Plate Electric 

Light and Traction Company, Limited, at the end of the current 
year, Mr. Cassels is the pioneer of electric lighting in this country, 
and has had very upbill work. In 1888 he turned his business, com- 
rising La Plata and other concessions, into a company, with which 
Ee has held the post of managing director ever since. From La Plata 


the company has grown to such an extent that it now has large stations 


in Buenos Ayres, Rosario, and Tucuman. Mr. Frank Cassels, the 
technical director to the company, bas been appointed to succeed his 
brother in the managership.—The City Council, after a lengthy and 
heated discussion, has given the Metropolitana tramway permiseion 
to change over to tric traction. We congratulate the 
company on freed from the obligation of Чишш, er 
districts through which its line runs, a concession the other e 
tramways have not been so fortunate as to secure. Truly the 
German company, by which the Metropolitana tramway is owned, 
appears to have considerable influence with the authorities. We 
presume this concession will establish a precedent for the future, and 
that no more free lighting will be exacted on new lines. It would 
be interesting to know the reason wby the Metropolitana tramway 
was let off, and why the Capital and the Belgrano companies were 
not. 


E. P. S. Cells, —Mr. J. W. Barnard, of Great Winchester 
Street,is circulating & new list (January, 135%, of the Q. and V. 


type batteries. Additional warehouse and premises have 
been opened at 13, Brownlow Street, Holborn, W.O., to meet in- 
creasing business. 


Fire.—On Friday last a fire broke ont at the premises of 
the General Electric Company, Limited, in Queen Victoria Street, 
but it was got under by the Brigade in less than an hour, and busi- 
ness is being carried on as usual. 


Hart Secondary Battery.—We are informed that in 
future the Hart Secondary Battery Syndicate, Limited, will trade 
under the name of The Hart Accumulator Company, Limited,” 
which has a capital of £40,000. 


Kensington and Notting Hill Electric Lighting Bills. 
—The Hammersmith Vestry have lodged a memorial in opposition 
to the passing through Standing Orders of the Bill jointly promoted 
by tbe Kensington and Koightsbridge Electric Lighting Company 
and the Notting Hil Electric Lighting Company for powers to 
acquire lands for generating stations. The Vestry allege that, as the 
road authority in Hammersmith, Шоу were entitled to certain 
notices which the companies have not given them, as required by the 
Standing Orders, and further that the plans and sections deposited 
by the companies are erroneous. 


The Large Power Schemes.—Allegations of non- 
compliance with the rules of Parliament were made last Friday in 
connection with two of the new electric supply Bills. In the case 
of the Leicestershire and Warwickshire Electric Supply Company’s 
Bill, memorials of non-compliance had been lodged on bebalf of the 
Corporation of Loughborough; Erdington Urban District Council ; 
Aston Manor Urban District Council; Rugby Urban District Council ; 
the ration of Sutton Coldfield, and the Urban District Councils 
of Ashby-de-la-Zouch, Coalville, and Swadlincote; Lewis Beard. 
Several of these were held by the examiner to have been sustained, 
and the non-compliances will be referred to the Select Committee on 
Standing Orders, who will decide as to whether they can be excused 
or not. 

The Lancashire Electric Power Company's Bill has been declared 
not to have complied with the Standing Orders. 


List.—Messrs. Elliott Bros. send us an illustrated list of 
their various patterns of electrical recording instruments. 


Manchester.— Messrs. W. E. Partington & Co., of Levens- 
hulme, report that they have just finished the complete installation of 
electric light in the works and offices of one of the largest textile 
machinists in the world, part of the requisite current being obtained 
from the Manchester Corporation. 


Partnership.— Messrs. Newsome, Pinching & Oo, elec- 
trical and mechanical engineers, of 1, Orutched Friars, Е C., have 
taken into partnership, Mr. W. H. Walton, late electrical engineer to 
the Draper's Company. In future, the style of the firm will bə 
changed from Newsome, Pinching & Oo., to Newsome, Pinching and 
Walton. The firm's tube conduit specialities proved very successful 
last year, being used on several important installations. 


Private Bills.— The Times says that further attendance 
was given last week at the Private Bill Office, Westminster Hall, to 
receive any memorials which migbt be presented g non- 
compliance with the Standing Orders in respect of the second hundred 
of Bills deposited for consideration during the ensuing session. Amongst 
the memorials were one from the Vestry of Hammersmith and others in 
regard to the Kensington and Notting Hill Electric Lighting Bill; one 
from the Metropolitan Electric Sapply Company, Limited, in regard 
to the St. Marylebone Vestry Dlectric Lighting Bill; while in the case 
of the measures promoted by the National Telephone Company there 
were in each case memorials from the corporations of G w and 
Edinburgh. With regard to the National Company's Bills it is 
alleged that the notices given by the company of their intended 
application to Parliament were defective, insufficient, e, and 
misleading. It is alleged that the notices were not published in 
the manner prescribed by the Standing Orders, in newspapers circu- 
lating in the cities and districts affected by the Bille, whilst the 
notices that were given in the London, Edinburgh, and Dablin 
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* Gszzttes,” contained no intimation of some of the principal provi- 
sions in the Bills. Among the measures on Monday's list to which 
no ition is to be offered before the examiners, are the London 
U Tramways Bill, Central London Railway Bill, and the City 
and Brixton Railway Bill. 


Smoke Nuisance.—The City of London Electric Lighting 
Company, it will be remembered, was recently fined for causing 
smoke nuisance. The company has now written on the subject to the 
Bt. Baviour Board of Works pointing out that the electricity works 
were of considerable magnitude, and comprised 83 boilers of 
600 horse- each, but there were only two shafts, or a percentage 
of 165 for each shaft, and about 10,000 horse-power per shaft. 
In an ordinary way, there would be 40 shafts erected, but in these 
works, special provision was made by which that large number was 
dispensed with. It had been said that Welsh coal should be used, 
bat to alter their furnaces would entail a great deal of trouble and 
considerable time. It was hoped that the Board would not force the 
company to take that step. e Board of Works decided to express 
sympathy with the company in its trials, and to state that the Board 
was not the maker, but the administrator of the law. 


to what it was when the case was formerly 
— Mr. G. Btegmann, who is an electrical engineer, asked their 

ps to set aside the decision of the Official Referee on the 
ground that such decision was against the weight of evidence.. In 
1896, the defendant, the owner of a bouse at Clapham, required an 
installation put down, and Mr. Harris, bis architect, prepared 
specifications. The contract was given to the plaintiff, and he 
proceeded to execute it. Daring the course of the work, however, 
Mr. Harris complained that it was not being done according to the 
specification, and was not completed in the time provided by шо 


allowed a certain amount for the actual value of the work taken over 
by the engineer who was subsequently called in by Mr. Harris, but 
gave а penalty of £50 for the non-completion of the work by the 
plaintiff within the time specified by the contract, the result g 
that jo was entered for the defendant on the claim an 


plaintiff, Mr. Tindal Atkinson appeared for the plaintiff in support 
e 


eonelusion of the arguments their Lordships intimated that they 
would see Mr. Verey on the matter, and give judgment in а few days. 
It might be that the case would have to go back to the Official 


Te Creditors.—Creditors of the London and Hampstead 
Battery Oompany (in po) are notified in our advertisement 
pages that their débts or claims must be lodged with 
the liquidators by March 1st. e 


X Rays.—Mr. G. Stegmann sends us а copy of his 
Roatgen ray list, in which he describes and illustrates the various 
spparatus necessary for doing practical or experimental work. We 

that Mr. Stegmann has equipped a laboratory at 
©, 8t. John's Hill, Clapham Junction, with a 12. inch installation, 
duh is being well patronised by the hospitals and medical men of 


ELECTRIC LIGHTING NOTES. 


Bethnal Green.— The Vestry will join with the Battersea 
EY in opposing the Bill of the County of London and Brush 
Bexhill-on-Sea.—There is a suggestion made in the 
local press that the Council should hand over its electric lighting 
order to the British Electric Traction Oompany, so that it may carry 
out the powers in connection with the proposed electric tram 


neh irkenhend.—The Town Council has reso!ved to apply 
license electricity for lighting and other to 
— — —ę— 
Д te 
the proposed mains have applied for current. re oe 


Зеева; connection with the mayor’s promise to 
on an t installation for the town, ts 
baing mado with an etpart to Заев ра nn 


Canterbury.— The tender of the National Free Wiring 


y for the and fitting of the Sidney Oooper Gallery of 
Аң, the management of which has just Бева miado over to the Topa 


Council by its founder—Mr. Sidney Cooper, R.A.—has been carried 
out. The light will be tried at the Gallery of Art before the end of 
the month as an experiment. 


Carnarvon,—A local paper says that Messrs. Lake & Co. 
are about to apply for power to light their premises with elec- 
tricity. The motive power will be obtained from the Seiont Mills, and 
itis believed that sufficient current can be obtained, if necessary, to 
provide the whole town. 


NS (1.0.W.).—The Gas Committee are dried 
Edmundsons' E i i 
trana? or of the provisioual Aa 1 


Dawlish.— The Urban Council is asking Messrs. Taylor 
and Field, consulting engineers, who are advising Teignmouth 
Council on the electric lighting question, what their terms are for 
reporting on the lighting of Dawlish, 


Dewsbury.—The oxtension of electric light mains to 
Westbro’ is being proceeded with at a cost of £1,360, under the 
supervision of Mr. O. M. Ј паз, borough electrical engineer. 


Doncaster.—The Board of Guardians has decided to 
invite tenders for the lighting of the new workhouse by electricity. 


Dorking.—The Council has now asked Mr. Trentham to 
submit a detailed report on electric lighting. 


Douglas (1.0.M.).—There is a scheme on foot to havethe 
property E the town boundaries in North Douglas lighted with 


Dundee.—In view of the increasing demand for current, 
the authorities are making the necessary arrangements to have the 
area of lighting extended. The work would have been in hand 
sooner but for the recent unfavourable weather. The mains are in 
the first instanoe to be extended to the northern district of Dundee, 
this including the greater portion of Hilltown. A new main is also 
to be laid in a westerly direction. The existing plant in the electric 
lighting station is fully employed, and in order to provide the 
increased power additional plant will have to be provided. Plans 
and specifications are now being prepared for the new machinery, 
‘which will consist of boilers and engines equal to 1,600 horse-power. 
For the accommodation of this extra machinery new buildings are to 
be erected. While the lighting of the streets by electricity will in 
all probability be extended from time to time, the scheme adopted 
so far has been all but completed. In all 45 electric pillars have 
been erected in the centre of the city. 


Ealing.—The Council passed several minor matters 
relating to the electricity works last week, including some slight 
alterations in the working staff and the purchase of two bicycles. 
There are now 21,698 8-C.P. lamps applied for and 20,470 connected. 


Fort William.—The Fort William Burgh Commiesioners 
last week discussed the West Highland electricity scheme, and pledged 
itself to support the Bill. 


Glasgow.— At last week's Council meeting Bailie 
Battersby asked whether at any of the stations the Electricity Oom- 
mittee had under their charge at the present moment there was 
sufficient space to admit of the erection of new works for gen 
electricity on the high tension system. Bailie Maclay said he ha 
pleasure in answering that question. It was well enough known that 
they spent some £40,000 on the acqnisition of ground for two new 
sites, one on the north side and the other on the south side of the city, 
22 there they ке карын үе and scope 5 and plenty 

accommodation for putting down special t for the working 
the high tension system. | 

Hospital Lighting.—The Eooleshall Board of Guardians 


has instracted the architect to ascertain the cost of lighting the new 
hospitals and administrative block by electricity. 


Hampstead.—As reported in the Review of the 18th 
inst., the Hampstead Electric Lighting Committee recommended 
that Messrs. Allingham & Fennell, electrical engineers, should be 
prosecuted for having connected two consumers to the mains of the 
Vestry without the latter’s authority ; but as che firm in question had 

ically apologised, and one of the consumers had offered to pay 
or the current that had inadvertently been used, the Vestry decided 


that the matter be further considered by the Committee. At the last 


meeting of the Vestry the Committee reported that they, on full 
examination of the facts, were of opinion that the two consumers 
concerned were entirely innocent of the breaches of the rules and 
regulations of the i Dune dms the firm of wiring contractors were 
posa and knowingly guilty of such breaches, and that therefore, 

pursuance of the power delegated to them by the Vestry, the Com- 
mittee had instructed the vestry clerk to prosecute the firm and to 
caution the consumers concerned. In pursuance of this decision, 
Messrs. Alliogham & Fennell, electrical engineers, Harrow Green, 
Leytonstone, were summoned at Marylebone Court on 20th inst. for 
laying on a "ppl of electric light without the consent of the lighting 
authority of the Hampstead Vestry. Mr. A. P. Johnson, solicitor to 
the Vestry, said that the defendants were contractors, and had the 
order to on a supply of electric light to the house of a gentleman 
living in dhurst Road. The Act required that the fittiogs should 
be tested before the connection was made. An appointment was 
made for the test to be carried out, but the defendants did not keep it, 
and afterwards wrote saying that they would communicate when they 
were ready. About three weeks later one of the Vestry officials passed the 
house in question, and saw that the connection had been made without 
the knowledge or consent of the Vestry, and that all the rooms in the 
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house were illuminated. There was no meter fixed, but the occupier, 
who was an innocent party, had arranged to pay an agreed sum. A 
plea of “guilty ” having been recorded, Mr. Curtis Bennett inflicted a 
fine of £3, with £1 3s. costs. 

At Hampstead, on Tuesday, Messrs. Allingham & Fennell were 
summoned for connecting another residence to the Hampstead Ves 
main without consent. r. A. P. Johnson, solicitor, the vestry clerk, 
екше and stated that, when the Vestry’s meter fixer went to the 

ouse, in Thurlow Road, to connect the electric lighting wires of that 
house on to the Vestry’s main, he found that the defendants had 
already made the connection without the Vestry's knowledge or con- 
sent. To do this they had had to break open the Vestry's fuse box, 
which was sealed. When the installation was tested it was found to 
be defective, and the connection was cut off. It was а very bad case, 
and there was danger of fire through it. By the connection having 
been made without the knowledge of the Vestry, all precautions 
which were laid down were rendered null and void. Mr. Allingham 
said that the light had been put on for only a short time, in order to 
test the lamps inthe house. He denied that the fuse box was 
The Bench imposed a fine of three guineas and 23s. costs. 


Huddersfield.— Alderman Calvert informed the Council 
last week that the cause of the recent breakdowns at the electricity 
works was, that the machinery was inadequate for the demands made 
upon it. The engineers’ strike was blamed, presumably because the 
new plant was not forthooming. 


Islington.—A letter from a Committee of the Battersea 
Vestry was read by Mr. W. F. Dewey, clerk, at the last meeting of 
the Vestry, in reference to the Bill promoted by the Oounty of 
London and Brush Provincial Electric Lighting Company to obtain 
pra to connect their areas of supply, and to break up the streets 

the intervening districts to lay mains. Tbe letter pointed out 
that the Committee were unanimous in a recommendation to be sub- 
mitted to the Vestry to oppose the Bill, and as Islington was one of 
the дівітіс:в sffected by the proposal, the Committee asked the 
Islington authority to co-operate in objecting to the measure. The 
Committee invited the Vestry to express an opinion as to whether 
ít would be advieable to hold a conference of all tbe local authorities 
concerned in order to consider the Bill, and as to whether the London 
County Council should be invited to render assistance in the matter. 
On the motion of Mr. le the Vestry referred the letter to the 
Parliamentary Committee for consideration and report. 

A report is to be brought before the Electricity Committee for 
lighting New North Road electrically. 


Lancaster.—On 19th inst. a Local Government Board 
inquiry was held into an application to borrow £10,000 for exten- 
aion of the electric light plant and system; 425.000 bad been spent 
on the installation in 1894, and Mr. Councillor Hall (the chairman of 
the Electricity Committee) informed the inspector that since then 

there had been an increasing demand. It was proposed to put down 
plant which would increase the output by 75 per cent., from 241 kilo- 
watts to 420. Large buildings outside the borough had been wired 
in anticipation of the development, and the application had the 
uaanimous support of the Council. The capital expenditure up to 
date was £26,969 11s., and the profit on the past year, after providing 
for the redemption, was nesrly £600.—Mr. J. Oock, borough engi- 
neer, said there were now 350 consumers, and the output last year 
was 182,145 units. 

Mr. С. M. Johnston, the borough electrical engineer, having 
resigned that position to go to Shrewsbury to occupy a similar post, a 
successor is to be advertised for at £200 per annum. 


Leeds.—The ‘managers of the Adel Reformatory bave 
asked the Property Committee of the Leeds Corporation to provide 


& 6 horse-power boiler, an oil engine, and an installation of the 
electric light. 


Leyton.—There was a failure for half an hour in the 


supply of electric light for а number of shops al the Broad vin 
Stratford, on Wednesday last week. fot á 


Liverpool.—At a recent Oity Council meeting Mr. C. 
Petrie, in proposing the adoption of the Tee of the Electric 
Power and Lighting Committee, 3 out that since 1896 the 
Committee had put up 255 new ps in old streets, 878 
lamps had been flzed, lighting the back entrances to 20,607 houses, 
32 miles of road had been lighted by means of electric arc lamps, and 
764 miles by means of incandescent gas lamps, the total number of 
Jamps in use to date in the old city amounting to 11,646, with an 
illuminating value of 1,165,838,947 candles, at a cost of £36,012. The 
Committee proposed during the next few years to light the whole of 
the city with incar descent lights, which would cost about £20,000 or 
£25,000, but it would not mean any increase in the rates. Mr. Grant 
inquired whether there was any possibility of lighting the streets of 
Liverpool by electricity instead of incandescent lights, but Mr. Petrie 
said it would not be possible at present. Such an undertaking would 
mean an enormous increase in the rates, and he was not prepared to 
propose it. The proceedings were approved. 

At last week's meeting of the Electric Power and Lighting Com- 
mittee, it was reported that the number of electric lights now used 
ру private consumers in Liverpool is upwards of 93,000, as against 
67,600 at this date last year. The Board of Trade unite supplied 
during the last month were 532,000, as against 365,000 in the corre- 
sponding period of 1898. 


Liandudno.—The Council has retained Mr. A. Н. Preece 
as consulting electrical engineer for three years. The chairman of 
the Council said that they had come to a very satisfactory arrange- 
ment with Mr. Preece, " whose father was severing his connection 
with the Government the following month.“ 


London.— The St. Luke’s Vestry bas appointed a special 
committee of eight members to consider and report upon the desira- 
bility, or otherwise, of the Vestry applying to the Board of Trade for 
a provisional order for the supply of electricity in the parish, with 
power to secure the requisite assistance. 


Marylebone.—The Vestry has resolved to present a petition 
against the Bill promoted by the Central Electric Supply Company. 


Merthyr.—The sub-committee appointed to deal with the 
pope tric lighting of Merthyr by the British Electric Traction 

mpany has reported to the Council. The company not having 
adopted the conditions submitted by the Council, the Board of Trade 
has bean notified of the opposition of the Oouncil to the scheme. 


Monmouth.—A representative of Messrs. Bramwell and 
Harris reported to the last Oouncil meeting that the electric lighting 
га чем кеш ing completion, and asupply of current will be avail- 
a я 


Northfleet.—The Works Committee is to consider the 
question of lighting by gas and electricity. 


Partick.—The Electric Lighting Committee has reported 
to the Commissioners on the terms of agreement with the Glasgow 
Corporation for a supply of electricity. The Oommissioners will 
discuss the terms. 


Pontardawe (Glam.).—The District Council Committee 
has resolved to recommend the acceptance of Mr. Player's tender for 
lighting Owm Olydach with electric light. Mr. Player’s charge is 
£3 5s. per 32-0.P. lamp, and a contract for five years has been entered 
into. 

Rotherhithe.—The Vestry will oppose the application of 
the County of London and Brash Company for a provisional order, 
as one company already has powers for the district. It was pointed 
out that if the new order is secured the Vestry, when it wants to take 
over the electric lighting, will bave to purchase two undertakings. 


Nalford.—The Town Council last week considered a 
recommendation from the Hlectric Light Committee to appoint 
engineers for 


amendment was carried unanimously:—' That Messrs. Lacey, 
engineers parane = 


was given. 


St. James's, Westminster.—A letter from the St. 
James's and Pall Mall Electric Lighting Company was placed before 
the Vestry at the last meeting in reply to a representation made on 
the subject of the charges for the supply of electricity in the parish. 
The company stated that they had decided to give, as from January 
1st last, a special discount to all consumers, amounting to 8 per cent. 


on their accounts under the current scale. A memorial was submitted 


t ratepa in Carnaby Street and neighbourh rotesting 
ок the сораса се оќ the electric Aut га of the 
same company. | : 
Tivoli.—Mesars. Ganz & Co., of Buda-Pesth, are at present 
engaged on the construction of four large three-phase alternating 
dynamos for the electricity —— n at Tivoli, near Rome. 
J largest so far constructed in 
urop e. | 
Wallasey.—The District Council will oppose the Lanca- 
shire Electric Power Company's Bill. 


Weymouth.—4A committee of the Town Council is ооп: 
sidering whether to transfer the electric lighting powers to Messrs. 
Edmundsons' Electricity Corporation. 


Whitechapel.—The District Board is applying to the 
London Oounty Oouncil to borrow £60,500 for tae electric lighting 
scheme em d in Mr. Arthur Wright's report. The loan is to be 
repayable in 42 years, repayment of principal to be deferred until 
after a period of five years from the date of the loan. 


Wimbledon.—The Urban Council has appointed Mr. 


Bpencer as its resident electrical engineer, 


Whittington.—The District Council has appointed .& 
committee to consider the electric lighting question, with power to 
call in expert advice if desirable. s 


ELEOTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The Tramways Committee has been autho- 
rised to go to Glasgow to examine the tramway system there, with a 
view to considering the method of traction to be adopted for the 
Woodside route. 


Ardrossan.—A proposal to introduce electric cars to ran 
between Ardrossan and Saltcoats was recently discussed by the 
Ardrossan Commissioners, and it was agreed to t an interview to 
representatives of the British Electric Traction Oompany. 
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Colembo.— Experimental runs of the new electric trams 


were to be made on New Year's day. An American engineer, Mn 
May, arrived on Christmas Eve and took possession of the plant at 
the central station, which ran well. Four conductors and 16 motor 
men had been engaged when the last mail left, the motor men being 
all youths drawn from local schools and colleges. 


Devonport.—The last Council meeting was occupied with 
a consideration of the tramway question. It was to give 
notice to the Plymouth, Stonehouse, and Devonport ways Com- 
pany, their successors or assigns, requiring them to sell that part of 
their undertaking within the bns dy of Devonport to the Corpora- 
tion. The idea was that Plymouth and Stonehouse would do like- 
wise. Plymouth and Devonport, it seems, have written to the 
company, inviting them to a conference re purchase, and su 
that if the company wished to negotiate a lease, the authorities woul 
consider it; but it must be understood that it would be required that 
the lines should be relaid to a 3 feet 6 inches gauge, and doubled 
throughout the entire length, also that the overhead trolley system be 
substituted for horse traction, the work to be done within two years. 
Each authority would retain the right to supply the traction current, 
the company not being allowed to do so. A new syndicate has made 
a proposal, the terms of which were not divulged. 


Dablin.—Sir Francis Marindin, the Board of Trade 
inspector, has submitted his report on the inspection of the Donny- 
brook electric tramline, and of the Rathmines to the Sea tramline, 
to the Board of Trade. Ho certifies the Rathmines to the Sea line as 
fit for traffic, and that it has been properly equipped and satisfac- 
torily laid. The road is a very wide one, and a speed of 10 miles an 
hour might be eanctioned. As regards the Donnybrook line, on the 
portion inside the city boundary the speed must, according to the 
recent resolution of the Corporation, be limited to seven miles an 
hour, although the roads are so wide and pem thet Bir Francis 
Marindin did not think there would be any risk if the cars were run 
at eight miles an hour, with a limit of six miles an hour round the 


inspector's on, 
maximum, he po a limit of eight miles an hour from 


linton Terrace 
to the cars for 


roads, including the interval between Haddington Road and 
ао The present speed of the trams is eight miles an 


Early Trains Wanted.—Postal employés are agitating 
foran early morning service of trains (330 and 4.30 o'clock) on the 
City and South London Railway. 


Edinburgh.—The Lord Provost's Committee last week 


power. ! 
Glasgow.—The Town Council having resolved to equip 
all the tramways of Glasgow on the trolley system, Mr, John Young, 


the 

outline showing how the scheme of conversion can be proceeded with. 
He says :—To save time, I have prepared an outline sho how 
the scheme can be gone about. I have, at the same time, esti- 
mates prepared for the first section, so that, with your approval, the 
work may be proceeded with as soon as possible. The site of the 
exhibition indicates the routes which must be first dealt with, and it 
is important to bear in mind that the conversion of routes with the 
closest service will set free the most horses. We must also see that 
we can provide the necessary depót accommodation for the electric 
cars on the routes to be first dealt with. These considerations lead 
me to suggest that the routes which best lend themselves to early 
conversion be taken in the following order :—" 1. The first is the main 
east and west route, from Whiteinch to Dalmarnock and London 
Road vid Bridgeton Oross. The conversion of this route would free 
і horses. Fortunately we have spare ground at both 
Partick and Dalmarnock depôts. This ground can be at once covered 
with sheds for 56 electric cars, as per plan submitted. Pits or 
passages would be provided underneath the cars throughout. The 


adaptation of the present buildings can be gradually carried out 
after, so far as necessary. The estimated cost of these sheds is aa 
Partick... „ мә £3,750 
Dalmamock dee dex ‘ 2, 
Total £6,250 


Ee 


Eglinton Toll outwards, would either be cquipped simultaneously 
with No. 2, or immediately after. These routes might, for a time at 
rate, be joined up the Spring burn route, and the turning of 
in Mitchell Street discontinued. The Oatlands branch from 


ge 


‘having been already d 


. 80 much 


Crown Street might also be included here. These. routes would free 
about 300 horses. It is chiefly on Coplawhill depót that we must 
depend for accommodation for the electric cars on the routes 
embraced under 2 and 3, as also for the cars for the Govanhill ronte 
now in bands. Here, again, by the minutes of last Thursday, this 
department has timeously become possessed of the spare ground to 
the west and north of the present дерд; buildings at Coplawhill 
The west or lower portion of this spare ground, lying between the 
present buildings and the railway, could be at once roofed in, so as 
to form additional car works accommodation, and room for storing 
apnd dealing with the electric cars. To cover this ground as per 
plans herewith, including an ashlar front entrance from Albert 

, is estimated to cost £25,000. The p erections at Par- 
tick, Dalmarnock, and Coplawhill, would thus give the necessary 
accommodation for with the electric cars on the foregoing 
routes, and with your approval, we could have the plans and speci- 
fications ready, so that offers could be advertised for early next month. 
The specifications for the conversion of the permanent way could 
also be proceeded with. Each route would be specified in sections, 
so that several squads could be simultaneously at work on the same 
route. The overhead construction would, of course, be a separate 
contract. The estimated cost of converting the t way, and 


permanen 
‘completing the overhead construction for Nos. 1, 2, and 3, would be 


as follows :— 


1. Permanent way alterations and renewals, including bonding 
and ducte for feeders, and also overhead construction . . £56,000 
Less— Cost of renewal of lines in ordinary course i .. 82,000 


2. Permanent way alterations and renewals, including bonding 
and ducts for feeders, and also overhead construction . . £88,000 
Less— Cost of renewal of lines in ordinary course 


8. Permanent way alterations and renewals, inclading bonding 
and duets for feeders, and also overhead construction 


Less—Cost of renewal of lines in ordinary course Us T , 


4. Following next in order would come the route from Parkhead 
to Paisley Road, or rather the ош of it from Glasgow Oross еаа{- 
wards and from Sglin treet westwards, the central portion 
t with under Nos. 1 and 2. The conversion 
of this route would free about 480 horses. Accommodation for the 

c cars could be provided by roofing over the spare ground at 
the Kinning Park and Whitevale depóts. Estimates for this work 
can follow later. It may be premature to put in order the remaining 
routes—vis., Maryhill and Mount Florida, Dennistoun and Kelvinside, 
Woodlands Road line, Possilparkand Govan. These would follow in 
natural course, and in the o most practicable.” The scheme will 
be considered at an early meeting of the Sub-committee on Electric 


Traction. | 

The Firemaster (Chief Officer Paterson) in his report for last year, 
says: " During the past year the introduction of the overhead trolley 
system on the on tramways has necessitated the use of India- 
rubber gloves at all fires within the area. No accident from this 
cause has occurred to any of the staff or the plant of the department. 
At the same time, the reported extension of the system the Firemaster 
views with some anxiety. It not only increases the danger of our 
occupation, but imperils our electric system, on which we now place 
” And in spite of this the Corporation proceeds 
with its scheme for the equipment of all the lines with the trolley. 
Really, it is too bad ! | 

The new electric car route from Glasgow Oros: to Bpringburn was 


opened on 22nd inst. 
.- Intercommunication between qm Railways.— 


певао Committee 
considered a 
drawing attention to recent notices of proposed 


Vestry on 


farth 

plan, which would enable all districts to be 
should be so laid out as to be able to converge their traffic to fixed 
points, where passengers desiring to go from one extreme district to 
the opposite extreme district could be acoommodated. Having 
considered the subject, the Parliamentary Oommittee recommended, 
and the Islington Vestry decided, to take no action in the matter. 


Ipswich.—It is stated that the solicitors to the company 
which to acquire the Ipswich trams for the purpose of work- 
ing them by electric traction, have received notice that the Com- 
mittee appointed to examine the scheme will recommend the Town 
Council to refuse consent to the provisional order. It is under- 
тар лен the Town Oouncil propose to acquire the trams 

mselves. 


London United Trams.—On 20th inst. the Board of 
Trade further considered the objections of the Great Western Railway 
Company to the confirmation of the Hanwell and Uxbridge light 

way order. Courtenay Boyle announced that the Board had 
carefully considered the case since the adjournment, and had decided 
that there was not such an amount of interference with the Great 


Western as to take the matter out of the Light Railways Act, which 


might reasonably be held to apply to this scheme. Mr. Earl appeared 
for the Middlesex Oounty Council in opposition on the ground of its 


interference with the traffic and injury to the road, and especially as 
. the tramway company were going to 


carry as well as passengers. 

Opposition was raised by frontagers who thought the value of their 
роет ош be diminished. Mr. Earl said the objection of the 
ddlesex County Oouncil was that they had to maintain the seven 
miles of road proposed for this electric traction, and if heavy goods 
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traffic were carried it would add very much to the cost of main- 
tenance. The average width of this road for seven miles was only 
26 feet. Sir Courtenay Boyle reserved the decision of the Board of 
Trade as to whether the order should be confirmed or modified. 


Manchester.—The Tramways Committee, on 24th inst., 
further considered the question of the overhead trolley system of 
electric traction as against the conduit system, and reaffirmed their 
recommendation iu favour of the first named. The Committee's 
decision was unanimous. The question is to be again raised in the 
City Oouncil at its meeting in February. 


. Melbourne.—AÀ Melbourne paper says that Mr. Arnot, 

the electrical engineer of the City Oorporation, in the courte of cvi- 
dence before the Electric Traction Committee, said that the only 
obstacle to the introduction of electric trams was the additional 
expense which would be enfailed. Бреше coe he thought it 
would be well to postpone experiments in that direction for at least 
5 a view to watching the tests now being made in the 
old country. 


Oldham.—The Oldham Tramways Bill has been found to 
comply with the Standing Orders, and no memorial has been pre- 
sented against it. 


Southampton.—The Town Oouncil on Wednesday de- 
cided that the Bargate should not be removed or mutilated in order 
to carry out the scheme of working the trams by the overhead system 
of electricity. The difficulty will probably be met by lowering the 
level of the roadway. 


Thanet.—Mr. Murpby and Mr. Salter, promoter and 
engineer vely of the Thanet Light Railway and Electric 
Light Company, have interviewed the Minster (Thanet) District 
Council in regard to the new order for which the company were 
applying, for the extension of the works sanctioned by an order 
granted last year. The discussion was principally in regard to the 
extension of the electric tramway from Margate along the Canterbury 
Road as far as Birchington Square, and from thence to the Birching- 
ton Railway Station. Mr. Murphy seid the company were willing to 
Margat the electric light to Westgate and Birchington as well as 

argate. 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraphic Interruptions and Repairs:— 
Down. 


| l О | Repaired. 

Amason Compact cable— 

Oable beyond Qurupa... June 11th, 1898 ., isi 
Para-Maranham eee eee Nov. 14th, 1898 eee eee 

LaNDLINES. 

Majunga-Tananarive ». Jan. 14th, 1899 .. Jan. 20th, 1899. 
Indo-European lines 

Kertch and Boukhoum- 

kale #00 009 LE IJ Jan. 23rd, 1899 Jan. 23rd, 1899. 


Overhead Telephone Wires in Islington. — The 
Islington Vestry on Friday rred to the Works Committee for 
action a letter from the Natiotral Telephone Company in reference to 
the conditions recently imposed upon the company in regard to over- 
head telephone wires of spans exceeding 116 yards. The company 
stated that every endeavour was being made to reduce the length of 
the spans, but that i& was of course impossible without compulsory 
powers to undertake generally to shorten the spans. At the same 
time the length of some of the wires had been diminished, showing 
that satisfa вв had been made. In case of necessity 
application would be made for an extension of time, but in the event 
of that not being T depicts the company would take down the wires. 
An intimation to effect would be given to the V which, the 
company concluded, would perhaps take into consideration the 
question of the convenience of subecribers in the matter. At the same 
meeting the Works Committee recommended the Vestry to consent to 
tbe erection by the company of certain wires in existing spans of over 
115 yards, on the same conditions as recently laid down. 


Alternative Cable Routes.—The Times letter to which 
we referred last week has drawn from Mr. Rippon, the 
manager of the Direct West India Cable Company, the statement 
that communication to the West Indies has not beeu а matter of un- 
certainty since the opening of the Direct West India Cable Company's 
cable, connecting Halifax, N.S., with Jamaica, vid Bermuda," on 
January 31st, 1898? He adds: This is a line supported by the 
British Government, and forms part of the all-British cable system, 
which I would like to point out to your correspondent and others has 
already been established." 

Mr. Brown, manager and recretary of the West India and Panama 
bed St Company, also says: There was no interruption of tele- 
graphic communication as far as the cables to the United States and 
thence to, and throughout, the West Indies were concerned. My 
company connects with seven Atlantic cables and two from the 
United States to Cube, and. itself owns a system in the West Indies 
duplicated throughout, thus affording the greatest security of any 
routes communicating with our British West Indian p 


The Telephone Question.— The following are the 
resolutions to be proposed at the Guildhall Conference to be held 
on Wednesday next, February 166, into the telephone question :— 
"(1) That this conference of delegates, representing t 
County Oouncil, the Corporation of London, and the other local 
authorities within the London telephone area, is of opinion that a 
joint application should be made for a telephone license for the 

don telephone area, in accordance with the resolution passed by 
the Court of Common Council on November 17th, 1898 —тік., ‘That 
application be made for a license to establish a telephone service 
in oonjunction with the London County Council and other local 
authorities within the London telephone area.’ (2) That this 
conference is of opinion that the London telephone service should 
be managed by the London County Council and the Corporation of 
London. (3) That this conference recommends a joint application 
to the Postmaster-General for the telephone license, in accordance 
with the foregoing resolutions. (4) That these resolutions be sub- 
mitted to the various authorities represented at this conference for 
their confirmation." 

The Parliamentary Committee of the Sheffield Corporation recom- 
mends that body to pation against the proposed new Bills of the 
National Telephone Company, and also to ition Parliament in 
favour of the granting of municipal telephone li 


Edinburgh Telephone System.—Sheriff Rutherfurd, 
in Edinburgh Sheriff Oourt on 22nd inst., had before him an applica- 
tion on behalf of the Postmaster-General asking the consent of the 
Lord Provost, M. 8, and Council for consent to the 3 
maintaining of a line or lines of underground telegraphs in or under 
a number of roads. The application was objected to, because the 
wires were intended for the use of the Telephone Company as part 
of their undertaking, and the Oorporation objected to giving any 
rights in the streets to private or commercial undertakings whether 
applied for directly or through the medium of the Post Office. The 
Bolinitor-General and Mr. Fleming appeared for the Post Office, and 
the Dean of Faculty and Mr. F. T. Cooper for the Corporation. The 
Bheriff made avizandum of the application. 


Paris Telephones.—It is officially announced, according 
to a Dalziel telegram, that on and after lst prox. the Paris public 
will be able to make use of a new system of communicating by 
telephone. On payment of 25 centimes & message can be sent to any 
person within a radius of 25 kilometres stating that the sender of the 
me will call his co 


un 


These telephone ” as they are entitled, will be transmitted by 
telephone by the portal o and will take the place of the 
telegrams which it been necessary to send as advice of telephone 


ТА German Cable to „ ез 
t : 

been founded with Ap: tal of half Takat lay a direct cable 

from Germany to the United States. 


Sydney Telephones.—A Sydney paper says that satis- 
progress in regard to the onic system in the colony 
continues to be made. The total namber of subscribers at the end 
of November was 8,078, the number of telephones in use being 9,110. 
Since January last the connections made amounted to 1,700. 


Brussels Telephones.— During this year there is to be 
opened in Brussels кеш building which, according to Com- 
mercial Intelligence, be devoted exclusively to the telephone 
business of Belgium. The buil has cost nearly £40,000, and is 

for 15,000 subscribers. Nearly all the Brussels wires are 
to be laid underground on the twin-wire system. 


Cardiff Telephones.—The Cardiff Ohamber of Oom- 
merce has passed a resolution in favour of Government control of 
the entire telephone service of the country. 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Belfast.—February 2nd. Tenders are wanted for cast- 
iron pipes, frames, and covers, earthenware conduits, cables, and 
Tanonahire boilers. See “ Official Notices January 13th. 


Bradford.—February 1st. Tenders are wanted for an 
installation for electric lighting at the Hammerton Street destructor 
for the Corporation. Specification may be obtained at the Elec- 
tricity Department, Town Hall, Bradford. 


Buxton.—February 6th. The District Council wants 
tenders for feeders, mains, and arc light leads. See Official 
Notices” January 20th for particulars. 


(Continued on page 131.) 
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EQUIPMENT OF THE BROADWAY CABLE 
LINE WITH ELECTRICITY. 


Ix recent issues of the Scientific American we have described 
at considerable length the important changes which are 
being made in the great system of surface roads owned and 
operated by the Metropolitan Street Railway Company. 
These changes include the construction of four important 
north and south lines of railway on the underground trolley 
system on Second, Fourth, Sixth, and Eighth Avenues, with 
connecting cross lines at Fifty-ninth and Canal Streets, the 
changing of the Broadway and Lexington Avenue lines from 
tte cable to the underground trolley system, ard the equip- 
ment of a crosstown line from the Hudson to the East River 
with compressed air motors. When the work which the 
company has now in hand is completed, 90 miles out of the 
total of 228 miles owned by the company will be mechani- 
cally operated. In the course of time it is intended to apply 
electric traction to the whole system, with the exception of 
tome crosstown roads. If the use of the compressed air 
motor on tbe Twenty-third Street line shows good resulta, it 
will be adopted on 


0 ther crosstown 
eR. 
The electric roada 


are entirely new 
construction, the 
old horse car tracks 
having been re- 
moved in toto- to 
make way for the 
cast-iron yokes and 
massive 107 - lb. 
rails, which are the 
standard construc- 
tion for all the new 
electric roads. On 
the Broadway road, 
on the other hand, 
the whole of the 
original track con- 
struction is avail- 
able, and the 
changes are confined 
to laying of the 
cable ducts and 
bolting the con- 
dactor rails to the 
lower flanges of the 
slot rails within 
the conduit. 

The ducts are 
laid in а trench 
which is excavated 
at the side of the 
tracks and slightly 
under them, as 
shown in the ac- 
companying illus- 
tration, fig. 1. 
Two kinds of duct 
are used, one consisting of riveted sheet iron pipe, about 
4 inches in diameter, lined internally with cement, forming 
the top layer of 20 pipes, the other being made of terra cotta 
in short lengths of about 2 feet. 

The object of these numerous ducts is to carry inde- 


pendent conductors to different sections of the road, providing - 


current, in case of accident to one section, to all the others, 
reducing to a minimum the possibility of delay on long 
stretches of road at а time. | 

The terra cotta ducts are preferred for the high tension 
current cables. In laying the ducts, the bottom of the trench 
is levelled and covered with from 4 to 6 inches of concrete. 
The ducts are then arranged symmetrically in layers, and 
cement grout is run in between them to fill up the voids and 
bind the whole mass together. The sides and top are also 
concreted in, thus insuring that the continuity of the several 
lines of duct shall be preserved unbroken. Piles of these 
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Fic. 1.—Layinc Ducts FoR ELECTRICAL EQUIPMENT OF BRoapWwAY CABLE Roap. 


ducts will be observed on the sidewalk to the left ready to be 
placed in position. This work of transformation is going 
on 5 the least interruption to the regular cable 
traffic. ; 

The conductors consist of two lines of T-shaped rail 
weighing 211b». to the yard, which are suspended below the 
cable slot by means of insulators attached to the lower 
flanges of the slot rails. The insulator consists of a circular 
cast-iron cup, provided with lugs by which it is bolted to 
the slot rails. Within this cup is another of porcelain, which 
is held firmly within the cast-iron eup by cement. The 
porcelain cup holds a 14-inch wrought-iron shank to which 
the conductor T-rail is bolted, 

- To enable the condactor rails and their supports to be put 
in place, two handpole boxes are being placed, one on each 
side of the slot, at every 15 feet of the Broadway track. 
The conductor rails will be in 30 foot lengths, so that it 
will be possible to slide them into the conduit at the hand- 
holes. They will besupported at the endsand at the middle. 
After the insulators and conductors have been passed in 
through the handholes and bolted up and the wiring to the 
cables in the ducts completed, the Brcalway road will be 
ready for the elec- 
tric care, which will 
commence running 
early in 1899. 


be utilised by 
equipping them 
with motors, and 
replacing the pre- 
sent grip by an 
electric plow. It is 
probable, however, 
that new and larger 
cars of the type at 
work on the pre- 
sent electric roads 
of the company will 
be supplied for this, 
the most important 
artery of travel in 
New York city. 

In the under- 
ground trolley sys- 
tem, as now being 
installed, the track 
rails play no part 
in the electric cir- 
cuit. The current 
is conveyed to and 
from the motor by 
means of. the plow, 
one side of the 
plow receiving the 
current from the 
feed condactor, and 
the other side de- 
livering it to the 
return conductor. 
The shank of the 
plow consists of three steel plates, the outer plates being 
}-inch, and the inner plate ;,*.-inch in thickness. The con- 
ductors, which are wrapped copper ribbons, are carried down 
through the plow to the contact shoes or wipers, connection 
being made between them by flexible cables. The shoes 
are of cast-iron, and measure 4 inches by 4 inch. They are 
kept in contact with the conductor rails by means of side 
steel springe, which keep the shoes 8 inches apart when free, 
and 6 inches apart when they are in contact with the con- 
ductor rails. It has been found that a pressure of about 
6 lbs. is sufficient to insure good electrical contact between 
shoes and conductor. | 

The engraving, fig. 2, shows a portion of the new under- 
ground trolley road in course of construction ia Canal Street. 
Under the slot is seen the sheet iron drain tube, and to the 
right another form of terra cotta ducts, each section having 
four tubes about 6 feet long. By comparing it with the 
view of the Broadway road it will be seen that the new 
track is considerably heavier. The rails, weighing 107 lbs. 
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to the yard, are not only the most massive used in any street 
railway, but they are several pounds heavier than the largest 
rails used on the steam railoads, where the most massive 
rails do not exceed 100 lbs. to the yard. 

Current for the whole of the underground system, 
including the Broadway line, is eventually to be furnished 
from one great central station at Ninety-rixth Street and the 
East River.. It will have a capacity of 70,000 horse-power, 
or over four times that of any existing power station in this 
country. The plant will consist of 87 water-tube boilers of 
800 horse-power each; 11 cross-compound engines, each of 
6,600 horse-power, and 11 direct connected three-phase alter- 
nating current generators. The current, at 6,000 volts, will 
be led to eight sub-stations, conveniently located with refer- 
ence to the various lines. Here it will be converted by static 
and rotary converters to a pressure of 550 volts, at which it 
will pass to the conductors. . 


LONDON AND BIRMINGHAM UNDER- 
GROUND CABLE. 


THE paper insulated cable now being laid between London 
and Birmingham will be the longest of the kind that has 
hitherto been undertaken, and its progress will be watched 
with great interest in view of the important results which 
may follow from 
its successful com- 
pletion. d 
The cable used | 
is of the lead- 
covered paper in- 
sulated air space 
type, and is being 
manufactured by 
the British IJnsu- 
lated Wire Com- 
pany, Prescot, and 
the Western Electric 
Cable Company, 
North Woolwich. 
The general terms 
of the specification 
are as follows: — 


“ Conductors. 


* Each conductor 
to consist of a solid 
wire of pure an- 
nealed copper 
smoothly drawn, 
cylindrical, uniform 
in quality, free from 
all defects, and 
having a standard 
weight of 150 lbs. 
per statute mile, 
and measuring 
neither less than 
96 nor more than 
98 mils. in diameter. 

“The minimum 
conductivity of the 
copper to be 100 per cent. according to Matthiessen's 
standard of pure soft copper. 

“The maximum resistance per statute mile at 60 Е. 
to be 5:852 standard ohms. 

„The wires in each length should be free from joints. 
* Dielectric. 

“Each pair of conductors to be wrapped with strong, 
specially prepared paper, free from metallic particles, in such 
a way as to completely enclose the wires, and to perfectly 
insulate them both from each other and from neighbouring 
conductors. During the wrapping process the conductors of 
each pair are to be uniformly twisted so as to make at least 
one complete turn in every 12 inches. The insulated paira 
are then to be stranded into a compact and symmetrical 


EQUIPMENT OF THE BROADWAY CABLE LINE WITH ELECTRICITY. 
‘Fig. 2.—CoNsTRUCTION or New UNDERGROUND TROLLEY ROAD ON CANAL STREET, 
New York CITY. 


cable, the following arrangement to be maintained through- 
out :—Centre, 1 pair; first layer, 6 pairs; second layer, 
12 pairs ; third layer, 19 paira. 

* Additional paper insulation is to be laid on spirally 
between each completed layer of paira, so as to form a 
suitable bed for the next layer. A final wrapping of at least 
one thickness of paper, or of other suitable fibrous material, 
is-to-be added between the outer layer and the lead sheath 
hereinafter described. The cable thus formed is to b» care- 
fully к thoroughly dried at a temperature not exceeding 
225° F. 


* Lead Sheath. 


“The cable to be sheathed with the finest English lead, 
applied at a temperature not exceeding 600? F. The lead 
sheath to form a perfectly continuous, cylindrical tub», free 
from pinholes, defects, and flaws of every kind, and to have 
a uniform thickness of 160 mils. Its diameter is not to 
exceed 2:625 inches as an absolute maximum measured across 
its major axis, no margin being allowed beyond this figure. 
The sheath of any single length of cable to contain no 
mended place whatever. 


* Capacity. 


“(a) The electrostatic capacity of each wire measured 
against all the remaining wires of the cable, and the lead 
sheathing as earth, shall not exceed 1 M.F. per mile at a 
temperature not less 
than 50° F. 

“(b) The mean 
electrostatic capa- 
city from wire to 
wire of each pair 
in any length, all 
the wires in the 
cable, and the test- 
ing battery and 
apparatus, being 
insulated, shall not 
exceed 065 M.F. 
per mile. 


* Insulation Test. 


*'The insulation 
resistance, when 
tested, to be not less 
than 10,000 meg- 
ohms per statute 
mile after one 
minute’s  electrifi- 
36 cation at а tempera- 
- Ай ture of not less than 
ho 50? F. The gal- 
— vanometer readings 

during the test to 

indicate perfeotly 
steady electrifi- 
cation. 

„The cable to be 
tested dry, and the 
ends to be metal 
capped and sealed 

' immediately the 
tests are completed. 

ё The insulation tests to be made with not less than 600 
volts.” 


м, 


Ax 
0” 
А, 

* 


The cable is drawn into 3-inch cast-iron socket pipes, 
laid in sections of 150 yards, leaving a gap between the 
sections of 4 feet 2 inches for the purpose of jointing the 
sections of cable. These pipes are laid at a depth of 2 feet 
below the surface of footwaya, and 2 feet 6 inches below the 
surface of roadways, which depths will ensure against crushing 
by heavy weights passing over the roads. As a further safe- 
guard the cable is laid under footways wherever footways exist. 

The pipe laying is done by contractors, under the super- 
vision of the engineer in charge, and special precautions are 
taken to ensure that the pipes are full bore, clean, and free 
from any projections or roughness on the innersurface. The 
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person who inspects the pipes on the gronnd is a responsible 
officer of the department, and the method of inspection is 
as follows:—Each pipe is laid on trestles breast high; a 
gauging disc 215 inches in diameter attached to the end of 
a long iron rod is passed through the pipe to prove the bore; 
a bright sheet of tin is then held a few inches away from 
one end of the pipe, and this enables the inspector, by look- 
ing through from the other end, to see clearly the whole of 
the inner surface of the pipe. If accepted as a suitable pipe, 
it is marked and passed on to the pipe layers, 


The drums of cable are drawn from the railway depot to 
the works on specially constructed carriages, or “ floats” 
horsed by local contractors. A joint hole is opened up 
by the cable gang, a drum of cable is placed in posi- 
tion and mounted on screw jacks, over the hole, the 
pulling clip is attached to the end of the cable, the end of 
the cable with clip attached is then dipped into a saucepan 
of boiling paraffin wax ia order to fill up all interstices, and 


CABLE ON CARRIAGE BEING TAKEN FROM RAILWAY DEPOT TO 
Works. 


The trench is dug in as straight a line as local conditions 
will permit, and the sections of pipes are regulated by the 
Department's officer before the ground is allowed to be 

in. 

An iron wire is threaded through the pipes as they are 
laid, for the purpose of drawing the pulling rope into the 

pes, and as each section of pipes is completed this wire 
is turned into the mouth of the pipe, and a plug of hard 
wood inserted to keep water and grit from entering. 


CABLE IN POSITION OVER JOINT HOLE. 


As‘the pipes are being laid a chart is prepari giving 
measurements in order that the jointing places can 
readily identified by the cable gang. 

At the present time four contractors are engaged 
laying pipes, viz.: Mr. Peattie, of Oxford, Mr. Atkins, 
of Kingston-on-Thames, Messrs. Worthington and Pownall, 
of Manchester, and Messrs. Reid Bros., of Wharf Road, 
City: Road, London. 


Paying CABLE INTO PIPES. 


thns prevent any water which may have accumulated in the 
p'pes from penetrating to the core of the cable. 

One end of the pulling rope is now made fast to the iron 
wire before mentioned, and at the same time a sponge of 
white yarn is attached so that as the palling rope is being 
drawn through the pipes the sponge clears out any grit which 
may have found its way into theinterior. The other end of 
the pulling rope is then passed roand the barrel of a crab 
winch at the other end of the 150 yards eec.ion of pipes. 


HAULING ON CABLE. 


The Crab winch is anchored by the following means: A 
hole is dug on the line of pipes about 8 yards away from the 
pulling end, and the Crab winch is lashed down by means of 
ropes to the pipes. As the cable enters the pipes, and while 
it is being drawn in it is liberally lubricated with petroleam 
jelly, and when the full length is drawn in the clip end 
is sawn off, and the ends of the cable, after being carefully 
sealed by means of a lead disc and solder, are then 
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laid down in the trench, and after being carefully protected springs and running water it is frequently found necessary to 

by pieces of timber, the ground is filled in. g а sump hole in the trench and keep a lift pump at work 

As lodging accommodation cannot be obtained in the during the operation of jointing, and occasionally it is 
necessary to keep two such pumps at work at one hole. 


* 
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Е 
LAST OPERATION: VENT CLOSED. 


A cast-iron slide pipe is now passed over the end pipe 

CABLE JOINT BEING МАРЕ. exposed in the hole and a lead sleeve over the end of the 

cable, the latter is then opened out to a convenient length 

villages for the whole of the men comprising the cable gang 
and jointere, the work is so arranged that the jointers are 
about five miles in rear of the cable gang, ко that as the 


GENERAL VIEW OF JOINTERS’ TENTS. 
TESTING FOR MoisTURF. 


: i T and the jointing commenced. The wires are turned 
sie ie масш ie. jointe bres y Ш back and tied together in flakes, and the jointing commences 
PY ° with the bottom pair. The conductors are jointed by 
JOINTING. means of a split copper 8 tel and d: a 
Ж А NE sleeve is drawn over the joint, and the pairs of wires 
A joint hole having been opened up, a sheet of iron is PaPer 816 . ur 
laced under the ends of the cables, a similar sheet is placed "Ie tied lightly together with thread. 


Б” 


"i END | 
әм 


— 


а» 


е e. 


i IRON SLIDE DRAWN OVER JOINT. 
CABLE JOINT WITH LEAD SLEEVE FIXED, SHOWING LAST VENT 
Ноге. 


When the whole of the wires are jointed, they are tested 
for continuity, and proved to be in proper order, without 
crosses, and then the whole joint is thoroughly baked by 
means of charcoal braziers, in order to dry out any moisture. 
The presence of moisture is detected by means of a piece of 
silvered glase, which is placed over the joint, and which indi- 


on each side against the earth, a tent is erected over the 
hole, and canvas sheets are suspended round the sides of the 
hole in order to make the opening as warm and dry as pos- 
sible before exposing the core of the cable. Owing to 
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cates the slightest trace of moisture while the cable is being 


As the jointing proceeds in all weathers, the time ocoupied 
in drying a joint varies from one to two hours, according to 
the amount of moisture in the atmosphere. 

After the conductors are jointed, the lead sleeve is drawn 
over and fixed by means of a plumber’s wiped joint. A 
amall vent hole is left in the upper part of the lead sleeve, 
and as а final test for moisture, the silvered glass is placed 


— 


over this hole, when, should the test be satisfactory, a lead 
cap is “ wiped” on, and the joint is then complete. The 
iron slide p is now drawn over the cable joint, and this is 
yarned and leaded in the usual way. 
At distances of five miles the cable is brought up to dis- 
tribution boxes, fixed in test pillars, somewhat resembling a 
illar letter box. In the boxes the wires are soldered to insu- 
ion pins, an iron partition divides the box through which 
the pins are fixed, the two ends of the cables are brought up 
the pillar to the pins at the back of the partition, and the 
wires are over in front by means of short pieces of 
India-rubber covered wire. The distribution boxes are fur- 
nished with iron covers, which are fixed by means of gun- 
metal set screws. These boxes are provided for the purpose 
of testing, also for pumping dry air through the cable, should 
the necessity for this arise in the future. 
The route of the cable from the General Post Office is vid 
Newgate Street, Farringdon Street, St. Pancras, Ohalk Farm, 
Cricklewood, Hendon, Edgware, Stanmore, Watford, Hemel 


| 
І 
і 
| 
! 
| 
| 
| 
| 
| 
\ 
| 
і 
[ 
\ 
| 
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ора Leighton Buzzard, Fenny Stratford, Towcester, 
Weedon, Southam, Leamington, Warwick, Kingswood, 
Horkley Heath, thence vid the Old Stratford Road to 
Birmingham Post Office, a distance of 116 miles. 

The cable is completed as far as Fenny Stratford, a 
distance of 50 miles, and several telegraph circuite are work- 
ing through this section. A further section from Fenny 
Stratford to Weedon, a distance of 23 miles, will be ready 
for working in the course of two or three weeks. The 
Isolation of this section is 28,000 megohms per mile. 

Up to date 94 miles of pipes have been laid, 74 miles of 
cable have been drawn into the pipes, 980 cable joints, and 

75,000 wire joints have been made. 


OPEN AND CLOSED. 


CONTRACTS 


(Continued from page 126.) 


Christlania.— February 26th. The Secretary of State 
for Foreign Affairs has received a despatch from Her Majesty's 
Consul-General at Christiania, stating that tendere are invited by the 
Norwegian State Telegraph Administration for the delivery of about 
140,400 porcelain telegraph and telephone insulators. Tenders must 
be received at Christiania by 12 o’clock noon on February 26th, 1899. 
A copy of the s cation, conditions, &., may be examined on 
personal application at the Commercial Department of the Foreign 
Office any day, between the hours of 11 a.m. and 5 p.m. | 


. Ealing.—January 80th. Tenders are invited by the 
Council for two 500-H.P. steam alternators and one 150-H.P. steam 
dynamo alternator. See our Official Notices January 13th. 


Glasgow. — February 6th. The Corporation wants 
tenders for the reconstruction of tramways in Orown Street and 
Cathcart Road. See our Official Notices this week. 


Hull.—February 8th. The Corporation wants tenders for 
the electric wiring and fitting of the tramways power station, 
Oaborne Street. The contract will include 4 arcs and 40 incan- 
descents. See our Official Notices this week. 


Italy.— February 25th. Tenders are being invited by 
the municipal authorities of Ban Severa (Province of Foggia), for 
the electric lighting of the town. Tenders are to be sent to 
Il Municipio di San Severa (Foggia), Italy, from whence particulars 
may be obtained. 


London.—January 81st. The L. C. O. is inviting tenders 
for four continuous current саласа опе motor generator, two 
switchboards and switches, &., for the р d Victoria Embank- 
ment installation. See Official Notices” ber 30th, 1898. 


Lowestoft.—February €th. The Corporation wants 
tenders for the supply of boilers, steam dynamos and motor boosters, 
storage batteries, switchboard, travelling crane, maine, arc lamps and 
p ; and for the lighting of the station. Consulting engineer, 

. W. C. O. Hawtayne. See our “Official Notices” January 6th. 


Southampton.— Tenders are invited for one 100-kw. 
engine and generator, one boiler, a set of accumulators, 20 motors, 
&. See our Official Notices this week 


Stirling.—J pred 80th. The Burgh Commissioners 
та! grins for light mains. See our “Official Notices 
anuary 0 ` 


Sunderland.— January 27th. 
tenders for roadwork, with stoneware casings, and supplying and 
laying electric light cables. See our “ Official Notices" January 13th. 


West Hartlepool.— February 18th. The Corporation 
wants tenders for Paru mains, aro light leads, and road work. See 
our “ Official Notices " this week. 

. Whitechapel.— February 7th. The Board of Works 
wants tenders for cables, arc lampe, steam dynamo, batteries, boilers, 
and other machinery and apparatus for electricity works. See our 
“ Official Notices” January 20th. i 


OLOSED. 


Edinbargh.—Tha Corporation is stated to have placed an 
vr ag electric switchboards with Messrs. Mather & Platt at 


FORTHOOMING EVENTS. 


Friday, January 27th.—At 5 р Physical Society. Agenda: “On 


m 
the Equivalent tance and Tadantance of a Wire to 
an Oscillatory Discharge,” by Edwin H. Barton, D Sc., 
F. R. B. E.; Exhibition of (a) A „ (b) A 
Temperature Tell-Tale, by R. App d; “On the 
Volume Changes acoompanying ution,” by T. H. 
Littlewood. 

At 7:30 p.m.—Smo 


Concert of Telephone Athletic 
Association, West Town Hall. 


At 8 p.m.—Institution of Junior Engineers. Lecture on 
» 5 of Elasticity,” by Prof. J. A. Ewing, 
At 8 p.m.—Smo Ooncert of the Electrical Engineers 
(SR) sario Holborn Restaurant. 
At 8 p.m.—Electro-Harmonic Concert. 
Saturday, January 28th.—At 7 p.m. Institution of Junior Engi- 
neers. Annual dinner, Westminster Palace Hotel. 
Institation of Electrical Engineers.—Students visit to the 
works of the Electric Welding Company, Hindon Street, 
Pimlico, S. W., on Saturday January 28th. Students’ 
Secretary, Mr. M. Solomon, 22, Linden Gardens, Bays- 
water, W. Party limited to 30. Meet at the Institu- 
tion, 28, Victoria Street, at 10.15 
Wednesday, February 1st.—At 7.30 p.m. Institution of Electrical 
Engineers (Students' meeting) Paper by Mr. Sidney 
Ransom on “ Safety Fuses.” 


The Corporation wants 
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NOTES. 


* Electrical Review" Central Station Sheet.—A few 
copies of the above list, which was published aa a supple- 
ment with our last issue, can be obtained, post free, mounted 
on linen, at 2s. each, unmounted 1s. each, upon application 
to the publishers. 


Trades Union Progress.— From the recent Board of 
Trade report, it appears there are now (1897) in Great 
Britain 1,287 unions, or 21 less than in 1896, but the total 
membership had grown to 1,609,909, as against 1,491,007, 
or nearly 8 per cent. Of the members only 7 per cent. were 
females, chiefly in the textile trades, which embrace 91 per 
cent. of all female unionists, Thus about 21 per cent. of 
all male adulta in employment are in some union. Omitting 
fisbermen and agricultural labour, the percentage rises to 25 
of the total disbursements by 100 of the principal societies in 
six years of an amount of about 9} million sterling, 233 per 
cent. went in fighting, 594 in benefita, and 17 as working 
expenses. The total income was nearly 10 million, so tbat 
these hundred societies saved over one million in six years. 
Nineteen societies of about 167,000 members had balances 
of from £3 to £18 per member. Thirty-four societies of a 
quarter of a million members had balances of from 1s, 4d. to 
208.; and over 60 cent. of the total membership of all 
the societies had balago of £1to £3. In 1897, the average 
balance of all members was £2 28. 11d., and the expenditure 
96 per cent. of the income. | 


The Boiler Explosions of the Year 1898,—The year 
for boiler explosions ends June 80th, and the report of the 
Board of Trade has been now issued. Some 84 explosions 
came under the Act, and caused the death of 87 persons, 
and the injury of 46 others, but 15 of those killed were 
killed by accidents which occurred on board ships. The 
deaths exceed the average of the past 16 years, which is a 
little over 29, but the injared fall considerably below the 
average. Marine boilers head the list of investigated ex- 

losions, and vertical boilers come next.. Generally, the 
gures are very favourable to our existing system of voluntary 
commercial inspection. Of course, many of the so-called 
explosions investigated by the Board are not really explosions, 
and a good deal of ridicule has been cast upon some of their 
reports and methods. We believe, in one instance, the 
melting out of a fusible plug was set down-as an explosion. 
We believe that, considering the number of steam boilers in 
Great Britain, the explosions bear a favourable ratio as com- 
m. with those in other countries, and the comparative 
reedom from explosion is largely to be credited to the various 
boiler insurance companies. We note a steady inorease in 
. the total of ‘explosions for 16 years from 45 to 84, with a 
minimum any one year of 87, and a maximum of 114, the 
average urs There are, of course, more boilers now 

than then. The years containing the winters of '93 and '94 
are notable as the woret, the explosions being 104 and 114. 
Were not these two winters both remarkably severe? This 
would possibly serve to explain the remarkable increase of 
boiler explosions during the period. The number of minor 
explosions reported from ships, as compared with minor 
explosions from land boilers, is large. This is held to be due 

the neglect to supply any information as to some of the 
so-called minor explosions of land boilers. Steam users are 
not generally anxious to bring down a Board of Trade 
inquiry upon themselves, and if a 4-inch steam pipe should 
happen to ер а leak, possibly they keep the knowledge 
to themselves. The interference of the Board of Trade has 
not been an unmixed blessing. It has certainly not tended 
to increase the respect felt towards Board of Trade officials 
nor boiler inspectors by steam users who have felt that 
these men were poking their noses into business they did 
not understand. 


The Nernst Lamp.—On Wednesday, February 8th, Mr. 
James Swinburne will read a paper before the Society of Arts 
on “ Nernst’s Electric Lamp. 


Sir James Sivewright, — Electrical men will be 
interested in the fact that Sir James Sivewright has been 
unseated from his place in the 5 as a result 
of the inquiry held into the Stellenbosch election petition. 


Grimshaw's Smokeless Stoker.—In the Giimshaw 
mechanical etoker there ів a difference from the ordinary prac- 
tice of sprinkling stokers, to which class this stoker belongs, 
in that there are fixed certain plates, which can be adjusted 
by levers in а manner to vary the sprinkling, so that the fuel 
may be directed upon the fire in a more even manner. The 
sprinklers themeelves are simply a pair of two-bladed 
revolving paddles, which strike the coal as it falls from a 
hopper above, out of which it is pushed by a slowly recipro- 
cating plunger device. In tests of the stoker made by Mr. 
M. Longridge, a report of which lies before us, it would 
appear that these above directing plates were very satisfac- 
tory in their action, and that at as low a combustion rate as 
11:7 lbs. per square foot of grate there was no difficulty in 
keeping the grates covered, with satisfactory evaporation and 
but little smoke. Thick fires proved to be quite unsuitable 
for the machine, and are not claimed by the makers to be 
suited to it. Some of the fi obtained during the tests, 
which extended over nine days, are interesting. At the 
lowest fuel consumption of 11°7 lbs. per square foot of grate 
the gases left the boiler at 885? F., and they left the econo- 
miser at 211° F., only adding 120° to the feed water, which 
entered the boiler at 164° F. The evaporation from and at 212° 
was 11:89 lbs., an excellent result, but the total evaporation 
was only 4,181 lbs. At the maximum rate of combustion 
of 35:1, or three times the minimum, the water evaporated 
was 12,430 lbs., or over treble. The unit of evaporation was 
11°44 lbs. The gases left the boiler at 729°, and the econo- 
miser at 879°, adding 178? to the feed and sending this to 
the boiler at 217°. The apparent reason for the better 
economy of the heavier test with higher chimney temperature 
was that in the one test there was nearly 8 Ibs. of excess air, 
and in the other fully 2 Ibs. less. This was partially due to the 
leakage of air through the chain holes, &c., of the economizer, 
bat partly and chiefly to better conditions in the furnace, 
the ratio of CO, in the gases from the boiler flues going up 
from 11:3 to 12:6 per cent. There are doubts expressed as 
to this heavy test being quite accurate, but all the tests give 
very good resulte, and show that a steam boiler and econo- 
miser can be worked with comparatively little economic 
difference over a wide range of power. As between three 
tests when 11:7, 264, and 35 Ibs. of coal were consumed per 
square foot of grate the heat utilised was respectively 81:5, 79 
and 76 per cent. We are glad to see that Mr. Longridge 
80 pointedly draws attention to the question of air 
into flues by giving the figures of the air ratio present in the 
boiler flues, and after the economiser has been passed. We 
have long been persuaded of the serious loss of efficiency 
which results from air leakage at damper slote, economiser 
chains, and bad joints generally in brickwork walls of side 
finee, and have often advocated the painting of such walls to 
close up the pores of the bricks. The losses thus avoided 
are more serious than usually imagined. At its beat, a steam 
boiler consumes much over the theoretical quantity of air 
which it onght to do for perfect combustion. In the present 


trials, the air excess has certainly been kept very moderate. 


A Gas Company's Pipes and Electrolysis.—The 
Street Railway Review says that last October Judge Richard- 
son heard the suit of the Spokane (Wash.) Gas Company 
against the Washington Water-Power Company, which owns 
the Spokane Street Railway, for $100,000 damages for alleged 
electrolysis of the gas mains. The gas company had as 
exhibits a number of pipes showing the effect of electrolysis. 
Prof. E. Darrow, of the Washington Agricultural College 
and School of Science, and Bert L. Baldwin, consulting engi- 
neer, of Cincinnati, made an examination of the conditions 
existing between the pipes and rails, and found them very 
bad. In many places the difference of potential of 50 volts 
was found, the pipe being positive; in other places this con- 
dition was reversed, and there was also an extended area of 
neutral territory, where there was practically no differenoe of 
potential between the rails and pipes. As much as 75 
amperes was found flowing in a single pipe line. The case 
was stubbornly contested, and our contemporary has not yet 
heard the result. 


Personal.—The King of the Belgians has appointed Mr. 
W. H. Massey, M.Inst.C.E., an officer of the Order of Leopold, 
in recognition of his services as British representative on 
the superior jury at the International Exhibition at Brussels. 
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Railway Eleetrician Killed by Electric Light Wire. 


—The Street Railway Journal records the circumstances 
under which Clement Wise, one of the night inspectors of 


the Toledo Traction Company, died from a shock received 
from an arc lamp circuit :— 


At 3.40 a.m. on November 2nd, in company with the trolley 
trouble man, he was taking care of the wires while a bouse was moved 
across the tracks at Williams and St. Clair Streets. It was necessary 
to move an aro lamp at this point and it was lowered. Wise and the 
trolley man tock hold of the wooden cross arm just above the lamp 
and started with it to the pole to hang it there temporarily until the 
house had passed. Аз the two men were about to step on the kerb 
the line man cautioned Wise to be carefal of the catch basin cover. 
Insome way Wise came in contact with either the wire or the frame 
of the lamp, but as the wire was covered with good rubber insulation 
it seems that his wrist must have come in contact with the chimney 
of the lamp. He fell instantly, but rose again and took two or three 
steps and then sank to the ground unconscious. The men tried to 
revive him according to printed instructions posted at headquarters 
and succeeded in starting his breathing. In removing him to a place 
of shelter he died on the way. The circuit of which this lamp was a 
part was connected to а 125-aro machine and carried about 110 lamps 
at a voltage between 4,000 and 5,000. The accident occurred a short 
time before the street lamps were extinguished, after which the 
circait was tested with a 50,000-ohm magneto set and proved clear 
of grounds. Ia reporting the unfortunate accident some of the news- 
papers did not clearly distinguish between the trolley wire and the 
light wire as the cause of his death. It will be noted that the voltage 
of the electric light circuit was nearly ten times as great as that 
of the trolley wire and proportionally far more dangerous, and still 
death did not result instantly. 


Cord Communication in Trains.—The North-Eastern 
Railway have been making experiments with a train fitted 
with a new means of enabling passengers to signal the driver. 
This is no less than a means of putting the air brake into 
action, and Мор the train. A whistle is also caused to 
blow underneath the carriage in which the call has been 
made, Without questioning the wisdom of allowing pas- 
sengers to control the brake—less undesirable, perhaps, than 
being murdered—there appears no provision for the pas- 
senger to call an alarm when the brakes have already been 
applied by the driver. The alarm would only make itself 
felt when the attempt was made to release the brakes. 
Unfortunately all these alarms are of least use in cases of the 


most determined assaults. There is no difficulty in pulling — 


an alarm. The difficulty is in getting at it. One is con- 
sidered sufficient for à compartment, and it is too far out of 
reach of any passenger who may be suddenly attacked by 
superior strength. As to the present cord communication 
outside the window, within reach of a long arm on a tall 
man, the idea is so preposterously ridiculous, that no one but 
a railroad director would ever have fitted such a foolish con- 
trivance. The floor cord on the Ohatham and Dover line is 


far better, but easily cut, and rendered useless. Ability to 
apply the brakes ів a step in advance, but it might easily 


happen, us pointed out above, that they might already have 
been appli , and there would be delay in securing ое, 


Wanted, а Lad |—The Practical Engineer quotes the 
following advertisement as an interesting illustration of the 


methods employed by boiler users to safeguard the welfare of 


those whose business it isto be near steam boilers whilst at their 
work. It appeared in the Rochdale Observer recently, and 


reads thus :—‘ Wanted, a lad about 16 years of age to look 


after a vertical boiler and assist in moulding shop.—Apply 
to T——— S-——, Brass Founder, L— Street.” It will be 
noted that any previous experience with boilers is not even 


‘mentioned, and constitutes, in the langaage of a correspon- 


dent to whom we are indebted for this. curio, a very fair 
sample of an explosion tell-tale, However, we ume that 
afew more lives will have to be spent ere the lesson of 
rudence will have been learnt thoroughly. Perhaps if a 
ishop or a peer could arrange to be martyred public opinion 


would advance a little more quickly. 


Municipal Trading.—Major Flood Page has written a 
long letter to the Times on the question of municipal trading, 
the clauses in a number of applications for provisional orders 
in which electrical trading powers are sought, supplying him 
with a text. In Wednesday's Times the correspondence is 
and Mr. R. P. Sellon. Lord 
Wemyes hopes with Major Flood Page that a Joint Committee 


of the two Houses of Parliament will be appointed to con- 


sider what limits should be pat to “municipal trading.” 


Another Water-Tabe  Boiler.—The Street Railway 

ew describes a very compact ‘water-tube boiler—the 
Worthington. In this boiler there is a longitudinal steam 
drum, into which short lateral straight tubes discharge from 
the top of the terminal boxes of two sloping sets of tubes. 
The lower boxes of each set of tubes are connected by short 
tubes to mud drums placed parallel with the steam drum and 
fed with water from this by sloping down corners X fashion. 
The mud drums carry the grate, which forms the base of 
the A, and the furnace is contained in the flattened 
pentagon formed by the grate, the two sets of main tubes X 
&nd the short conneotors from the lower points of the X to 
the mud drums. The side of the furnace is bricked. In the 


illustration accompanying the description the two sets of X 


tubes are seven in depth, and are closely packed in these seta ot 
seven, alternating as to slope from end to end of the boiler. 
Thus the X with steam drum above resemble in end view a 
skull and crossbones. The down corners at each end 
are just outside the extreme end rows of inclined 
tubes. The grate extends all the length of the boiler 


which is cased in sheet iron with suitable admission doors. 


The products of combustion rise direct from the furnace 
amongst the tubes. Evidently the boiler is designed for 
hard American coal or snthracite, for which it seems well 
fitted, or it wou'd do for coke, but is impossible for bitu- 
minous coal, being in no sense arranged for this class of fuel, 


nor, indeed, can it be. A 25 H.P. boiler is said to occupy 


little space, only 9 feet 4 inches x 8 feet 9 inches x 10 feet 
over all, from which dimensions we should say that 250 H.P. 
is intended. Firing can be from the ends or sides as 
desired and arranged. Records of tests do not show any- 
thing very striking in evaporation.. All the pipes are 


straight. With a flue feed heater the boiler would certainly: 


be very compact and useful with good feed water, and as the 
tubes are short they should be cleaned easily. 


What was the Cause? The Jury'3 Finding.—On 
Thursday last week, Mr. Walter er, deputy coroner, 


resumed at the Lambeth Coroner’s Court the inquest on the 


body of Samuel Pugh, aged 32 years, an engine driver em- 
ployed on the City and South London Electric Railway, and 
who was found dead on his сро at Stockwell station on 
the 10th inst. The deceased, who lived at 84, Gaskell Street, 
Clapham, went to work on ‘the 10th inst. just before seven 
o'clock, and shortly after taking charge of his engine was 
found dead on the locomotive with his feet resting on the 
switchboard. Dr. Morris, who made the autopsy, said death 
in his opinion was due to syncope following an electric shock, 
but the inquest was adjourned in order that a further 


examination might be made. Dr. William Murray Leslie, 


of 67, Grosvenor Street, S.W., said he had made a post- 
mortem examination together with Dr. Nicol Henry, of 175, 
Kennington Road, and Dr. W. J. Bell, of 816, Clapham 
Road, and in his opinion death was due to heart failure 
following syncope. . 
and unhesitatingly attributed death toa natural cause. Dr. 
George Nicol Henry said he thought death was due to 
syncope. He could not say death was not due to electric 


shock, but he found no evidence of it. Dr. Noel Bell corro- 


borated Dr. Morris's opinion as to the first examination, and 
said if he thought it possible deceased could have received an 


electric shock he should have attributed death to that cause. 


In the absence of anything to show that he should say death 
was due to a natural cause. Dr. Morris was recalled, and 
said he adhered to his former opinion that death was due to 
an electric shock. He held to that view because he could 
find nothing in the natural condition of the deceased which 
would account for the sudden death. The jury returned the 
following verdict :—“ The deceased was killed by an electric 
shock, but we do not know how it was caused.” They 
added that they were unable to say whether it was caused 
accidentally or not. | 


What does this Mean ?—4A River Plate exchange 
recently said :— | 

A telegram from the United States is to the effect that the Oom- 
mittee of Naval Constructions have, after a lengthy etudy of the 
reports received from officers taking part in the naval engagements 
against Spain, resolved to reduce the electric service on board 
warships as much as possible, as it has been proved that for certain 
applications it is useless. | EN 


e found no signs of an eleotrio shock, 
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Design of Transfermers.—A highly mathematical paper 
by Mr. Frederick W. Carter, entitled “ The Design of Trans- 
formers,” was read at the November meeting of the American 
Institute of Electrical Engineers, in which the anthor 
attempts the useless, if not impossible, feat of laying down a 
system of transformer design consisting entirely in the use 
of equations, more or less complicated. The accompanying 
table (reproduced from the American Electrician) is taken 
from the paper, giving the data of six transformers, columns 
] and 4 relating to types of commercial transformers, and 
the other columns to designs calculated by the author :— 


DATA OF TRANSFORMERS. 


Oatput in kilowatts 
Primary P.D. in volts ... One. 
P.D. in volts 925 ae hs 5 

Frequency of alternations, in periods per second 2,000 

Maximum secondary current, in amperes 100 
section of secondary wire, in eq. ems : 100 

Maximum current density, in amperes per sq. cm. ... 50 

Number of convolutions in the secondary ... 

Ratio of mean to maximum obmic loss 130:5 


Batio of mean to maximum hysteresis loss = Ж " 48 


Thickness of core plates, in mils. i oa aes 0:835 
Thickness of insulation between core plates, in mils » Bs 
| 3 
Maximum ohmic loss, in watts n ive em бе 
ана һи loss, in watts "i s " 17 
Maximum eddy current loss, in watte us ins sis 100 
Maximum total loss, in watts ... "T x "n vss 79 5 
"Mean total loss, in watts T Ves 8 v T 20 5 
induction in iron, in lines per q. em. $n 199 
Weight of copper, in lbs. Vis ч а T HON 182:5 
Weight of iron, in lbs. ... ivi ae m " ..| 9,900 


Drop of кошт voltage at fall load, due to copper losses 130 
vo eoo eee eee eee eee eee 

Radiating surface per watt wasted, at full load, in equare 
inches eee eee LII] eee eee eee eee 375 


The Declining Use of Rubber as an Insulator.— 
The New York Electrical World recently contained the fol- 
lowing editorial comments on this subject :— 


Wherever the insulation of electrical lines is enclosed in a water- 
tight sheath, as is tommonly done in subterranean work, it has been 
found that cheaper materials will serve in place cf the preparations 
of caoutchouc. In telephone work, ра ly, paper insulation has 
been found not only cheaper but better than rubber, owing to its 
lower specific inductive capacity, the insulating material being used 
dry, giving a large amount of entrained air between conductors. In 
electric lighting and power work paper is also used, but treated or 
saturated with compounds that increase its breakdown 
strengtb, and cables are now regularly put out with paper insulation 
ofa per 1,000 volts of 4th of an inch. For overhead series 
arc lighting and the primary circuits of alternating current distri- 
bution systems rubber-covered wire is still largely used, although its 


the rubber by the sulphur contained in the atmosphere, especially in 


smoky districts. For interio wing 
tothe fact that lead sheathing is g out of fashion inside of the 


armo of interior conduits, the use of paper insulation will be 
impracticable in this location. Many substitutes have been found 
for hard rubber, notably vulcanised fibre, moulded insulations, and 
many imitations which closely resemble hard rubber in all its 
desirable qualities. It is well that the use of rubber is diminishing, 
as the material is rather an uncertain one, not so much due to the 
fault of manufacturers as to the difficulty of controlling the operation 
of those who gather the raw material. The supply is also rapidly 
5 exhausted owing to the enormously- increased demands of 
electrical and vehicle work, and the rubber plant will soon have to be 
cultivated to supply the market. 

The author of these statements does not appear to be well 
inspired. "There is no doubt that in the extending field of 
electricity many other insulators are now finding a place, 
and paper plays an important róle, but that the use for 
Indis-rubber is declining is quite incorrect. The output in 
insulated wires and cables increases yearly, not only for 
internal house wiring but for mains. The writer remarks 
that the depreciation of rubber is considerable owing to the 
gradual vulcanisation of the rubber by the sulpbur contained 
in the atmosphere. This enables one to gauge both the 
accuracy and the amount of his knowledge. 


Presentation.—Mr. J. B. Hyde, who has for some time 
pest occupied the post of manager at the Ediswan Company's 
manufactory at Broadheath, Altrincham, has been the reci- 
pient, on his resignation, of a handeome marble clock and 
case of cutlery from the workmen. 


Corundum.—Corundum, says the Scienisfic American, is 
composed of the oxide of aluminium (A1,0,), but traces of the 
oxides of other metals are generally present as colouring 
materials, As in the cases of other minerals of non-metallio 
lustre, the colour of corundum varies considerably. Some- 
times the mineral is colourless or white, and at other times 
it is found possessing a blue, pink, red, brown, grey, or other 
colour. The relative weight of corundum compared with 
equal volumes of many other minerals is high. It has a 
specific gravity of about 4, while feldspar has a specific 
gravity of from 2-4 to 2°7 and quartz of 2:5 to 2˙8. 


| | 
Two Three Four Five. | Bix. 
5 5 3 3 3 
2,000 2.000 2,000 2,000 2.000 
100 100 100 100 100 
100 100 100 100 100 
50 50 30 30 
0:383 0:358 0 204 0:204 0:204 
130:5 130°5 147 147 147 
34 3 24 42 45 
0 835 0:835 1 1 1 
099 ` 0 99 0 965 0:985 0:985 
9:3 7 15 75 
17 17 185 185 186 
948 | 895 60 63:6 58:3 
76:8 874 | 815 59 3 672 
160 | 5^ 20:5 15:2 53 
187 | 1816 | 1605 137 199 7 
1711 1867 160 5 187 1997 
2.290 3,130 2.670 ‚ 9,810 4,400 
58 55 29:2 30 28 
294 202 230 133 87 
19 179 | 9 9 12 195 
53 49 | 50 4-6 3 85 
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Engineers and Ameriean Competition.—Upon all 
sides recommendations are heard in favour of the freer adop- 
tion of machinery and plant as the best way of meeting 
the growing American competition. The latest advice of 
this order, says the Engineer, was given by the new president 
of the South Staffordshire Institute of lron and Steel 
Managers in his inaugural address. Mr. Le Neve Foster has 
had & good deal of valuable experience with some of the best 
firms in the kingdom, and when he dwells on the subject of 
iron and steel manufacture, he knows what he is talking about. 
He is evidently of opinion that British iron and steel masters 
need not fear American competition very much if they will 
but be willing to spend more money on machinery. He rightly 
insists with regard to this important point that capital is 
cheaper than labour, or, in other words, that machinery 
must take the place of brute force. He even believes that 
the men themselves will in time come to see that it is to 
their own ultimate advantage for labour-saving appliances 
to be employed, and he considers that as our workmen 
better educated, they will not indeed be content to do work 


which can be better and more economically done by 
machinery. Mr. Foster evidently looks for to an era 


of machinery, and since that would obviously be beneficial, 
not only to the iron and steel masters, but to the engineering 
traces, there are, at least, two good reasons for hoping that 
his anticipations may prove correct. It is a truism often 
forgotten that the success of an N is the economy 
which can be effected by it; and there is nothing like 
machinery for effecting economies, It is largely machinery 
which makes £8 per ton an actual price for hematite steel in 
the States; and in the president’s opinion its manufacture in 
England at the same price is “ entirely a question of capital 
expenditure and large producing capacities, joined together 
with the best attainable technical knowledge and skill, as 
well as a perfect system of detail cost, not only of wages, but 
dealing with yields, so that the smallest leakege may be 
detected and rectified at once. 


The Royal Society.—Among the papers down for read- 
ing yesterday afternoon was one by Mr. 8. W. J. Smith, “On 
the Nature of Electro-Capillary Phenomena; I.— Their 
Relation to the Potential Differences between Solutions,” 
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esteem on the celebration of his silver wedding. Mrs. 
Robinson was presented with a beautiful diamond star 
brooch and ear-rings. A supper was given by Mr. Robinson 
to the men and their wives and sweethearts. 


Mr. Joyce, who has been in the employ of the 
Killarney Electric Lighting Oompany, Limi for the 
ix years as engineer, has left that company to take 


past six 
up а post with the Cork Electric Lighting and Tramways 
On 18th inst. his friends at Killarney presented 


Company. 
him with a handsome silver coffee service as a parting gift. 


Appointments.—Mr. Tiddman, of Pontypool electricity 
works, has been K electrical engineer to the St. Anne’s 
Urban District Council at a salary of £170 per annum. 
There were 58 applicanta. 

Mr. Bird, of the Yorkshire House-to-House Electricity 

pany, has been appointed assistant engineer to the 
Bristol Electricity Committee at £175 per annum. There 
were 86 applicants. 

Sergeant Brooks, R.E., has been appointed to succeed 
Company Sergeant-Major Instructor Batt in charge of the 
electric lighting machinery at the Ohatham School of 
Military Engineering. 

The Lee District Board of Works are wanting a consult- 
аы engineer проп terms stated іп our “ Official 


Appointments Vacant.—The Manchester Tramways 
Committee wants an e to their engineer, who is 
engaged in carrying ont the permanent way engineering 
work, See our Official Notices this week. m 
The Lancaster Electricity Committee wants an electrical 


engineer at £200 per annum. See our “ Official Notices.” 


Wireless Telegraphy.—The success of the Marconi 
system between the Sonth Foreland and the East Goodwin 
lightship seems to be maintained. The Times remarks that 
every day last week operators were at work, and remarkably 
p results were obtained. Some of the replies are said to 

ve been received almost as quickly as by conversation. The 
working is not affected by stormy weather. The Elder 
Brethren of the Trinity House are expected to shortly witness 


the experimente. 


Bóntgen Rays in 1898,—In the course of its Review 
of Science in 1898," the Times remarks that the year 
witneased great improvements in the technique of radiography 
or Röntgen photography, especially in the direction of 
making it stereoscopic. The opening of the Thomson- Yates 
laboratories at University College, Liverpool, was an event of 
much interest to physiologists, inasmuch as their completion 
and equipment is an indication that private generosity will 
often carry out what communities and Goverments fail to 
mpport- The laboratories under Prof. Sherrington’s care are 
probably the finest in this country, and regarded from the 
standpoint of convenience of mechanical appliances, elec- 
tricity, &c., are equal to the most renowned on the Con- 


The Running Away of Inverted Converters.—In a 


recent article in the Electrical World, Mr. О. P. Steinmetz 

pointed out that the rotary converter, when used to transfer 
from direct current to alternating current circuits, is 

likely to have its field strength grea 

currents in the latter, in which case the machine will, of 


converter fields by a separate 

by the converter, or by an alternating current motor 
supplied therefrom. In case the converter tends to speed up, 
due to reduced field strength, the speed, and consequently 
the voltage of the exciter, rises, restoring the field magneti- 
sation of the converter, and limiting the speed variation. 
The same steadying effect takes place in the less frequent 
and less dangerous case of leading currents and reduced 


Lectures.—Before the Bradford Soientifio Association 
on 20th inst, Mr. H. B. Knowles lectured on “ Electric 
Traotion." 

Before the Royal Dublin Society on 18th inst , Sir Howard 
Grubb, vice-president, read a paper on “A Pro for the 
Utilisation of the Marconi System of Wireless Telegraphy 
for the Control of Public and other Clocks.” . 


Heating Water by Live Steam.—Some correspondence 
appears in the Practical Engineer which throws strong doubts 
upon the alleged economy of live steam fe«d heating. While 
not doubting the beneficial effect on the boilere, doubts are 
expreesed as to the principle. Mr. Dalrymple is quoted in 
respect of some six examples, which show no benefit from 
the Kirkaldy heater. Some are given with figures, and 
another firm of engineers is cited to the same effect, although 
better steaming is admitted to be obtained in some cases, 
and, of course, the benefit to the boiler aa a structure is 
undoubted. Boilers also behave better, says Mr. Dalrymple, 
and “look more refined” internally when examined, which 
last is credible. The firm mentioned as corroborating Mr. 
Dalrymple are stated to be makers of all kinds of feed 
heaters, во are probably, if at all, biased in favour of the 
heating claim for economy. 


Electric Lighting at Windsor Castle.—The Daily 
Chronicle says that the Windsor Electric Installation Com- 

ny has been directed to laya cable from the works ia 

eascod Street to Windsor Castle in order to supply the cur- 
rent for the palace, which has hitherto been generated at the 
station under the north terrace opposite the Royal library. 
The cable will be carried up Oastle Hill to the grand qua1- 
rangle, and will be capable of lighting about 2,000 lamps. 
The work, it is understood, will be completed before the 
Queen's return from Osborne. 


Electric Lighting of the National History Museum. 
—Prof. E. Ray Lancaster, directot of the Natural History 
Department of the British Museum, writes to the Times, say- 
ing that arrangementa have been made by the trustees for 
the supply of electric lighting to this museum, and only a 
few weeks ago the Treasury gave assent to the neoessary 
expenditure. The electric light will be gradually introduced 
into the various parts of this large building—first of all into 
the offices and studies of the staff and the workshops in the 
basement, then into the various publio galleries. 


The L. C. C. Tramways Manager.—It is announced that 
Mr. Baker may be expected to permanently take up his posi- 
tion as tramways manager to the L. C. C. on February 1st. 
The Nottingham Town Council has arranged to permit him 
to spend part of his time previous to that date upon any 
matters in connection with the London trams which may 
require immediate attention. The L.0.0. is cantemplating 
inaugurating an all-night tram service, as is being done by 
certain companies, bnt this will not be introduced until the 
third week in February. 


The Southampton Shock Fatality.—We have received 
a copy of Major Cardew's report upon the fatal accident 
from electric shock which occurred at Southampton on 
December 12th. Е 


Personal.—We are informed that Mr. E. С. Rimington 
has recently taken over the testing and consulting work 
formerly carried on by Messrs. Harrison & O'Brien at 19 
and 21, Queen Victoria Street, E. O. Мг. Rimington is 
making a speciality of investigating and reporting on new 
inventions and apparatus, the standardising of high-grade 
instruments (especially for alternating work), the deter- 
mining of efficiency of lamps and accumulators, and exact 
testing of transformer iron, insulating materials, &c., for 
manufacturing firms. For these purposes the laboratory at 
the above address is well furnished with complete seta of 
special instruments; and the well-known ability of Mr. 
Rimington, who will be remembered by many former pupils 
as senior lecturer at the School of Electrical Engineering, 
Hanover Square, as well as for his experimental work and 
frequent contributions to technical literature, will offer a 
guarantee that work entrusted to him will be efficiently 
carried out. i | 
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. Liquid Hydrogen.—At the Royal Institution last Friday 
Prof. Dewar gave before a large audience a discourse on 
* Liquid Hydrogen.” He referred to the work of other 
experimenters, and his own investigations whioh led to the 
construction of the present apparatus, from whicb, with the 
aid of an improvement in the means of collection from the 
vacnum tube, he had obtained hy ва а statio liquid. 
When pure it was a colonrless, transparent liquid, possessing 
considerable refractive power. It had а well-defined meniscus 
but no appearance of being a metal, as Faraday thought it 
might prove to be. It was not а condactor of electricity. 
Its density was very deceptive. At first he thought it might 
be about half that of water, but, on determining it by the 
method of measuring a given volume and seeing how mnch 
gas it produced, he found it to be only qth that of water, 
or six times less than that of the lightest liquid hitherto 
known. One litre weighed only 70 grammes. It instantly 
froze and solidified air and oxygen, and hence enabled the 
density of those two solids to be ascertained. A little ball 
cooled in it and exposed to the air was first covered with a 
coating of solid air and then began to drip liquid air. A 
piece of cotton-wool soaked in it appeared magnetic. But 
the liquid itself, he was satisfied, was not magnetio, so that 
this phenomenon must be due to the cotton-wool being 
immediately filled with solid oxygen, which, of course, was 
highly magnetio. Prof. Dewar next explained how vacua of 
very high tenuity could be easily and simply obtained by 
immersing a closed tube in the liquid. He also, accordin 
to a report in the Times, gave tome details abont its physi 
constante, and concluded by explaining the method of 
measuring its temperature by means of a platinum resistance 
. thermometer. It was found imposeible to show liquid air to 
the audience, owing to the great difficulty of its manufacture, 
the reason being the impossibility in spite of all precautions 
of keeping the hydrogen perfectly free from air. If the least 
trace of air gets in it freezes solid, and, accumulating in the 
nozzle where the liquid appears, absolutely stops the working 
of the apparatus. 


Past their Best " at Thirty.— Respecting the decision 
of Brunner, Mond & Co., the great chemical manufacturers, 
not to engage any new men above 30 years of age, Sir John 
Brunner, on Tuesday, said at Northwich that the firm's trade 
had been reduced by the enormous taxation upon alkali in 
America, and as they had decided to give a limited weekly 
amount to all who had served them faithfully for a long 
period, he bitterly regretted that they could not efford to 
take on men “ past their best in life." The Urban Council 
will endeavour to promote new industries, 


Prof. Graham Bell.—The New York Electrical Engineer 
says that Prof. Alexander Graham Bell, the world-renowned 
inventor of the Bell telephone, arrived at San Francisco on 
December 27th on the steamship China. He has been in 
the Orient for three months, during which time he travelled 
for several weeks in Japan. Prof. Bell proceeded from San 
Francisco to his winter residence in the national capital, 
where he has a large scientific laboratory. At Washington 
he will immediately read before the National Academy of 
Sciences a personal memoir dealing with his experiments and 
extensive observations in aerial navigation. He believes 
that airships will be successfully operated. | 


~ Electrical Engineers (В.Е) Volunteers,—The first 
smoking concert of the above corps is to be held to-night, at 
8 o'clock, at the Holborn Restaurant. | 

It is stated that the War Office has refused to authorise 
further promotion of officers in the corps of Electrical 
Engineer Volunteers until more men are enlisted for the 
Corps, | 


NEW COMPANIES REGISTERED. 
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first subscribers (each with one share) are:—R. L. Cowper-Coles, 
108, New Oxford Street, W., captain, retired; Walter T. Goolden, 
Broad Sanctuary Ohambers, Westminster, civil engineer; Edward J. 
Wood, 49, Stanwick Mansions, West Kensington, electrical engineer ; 
John A. Currie, 11 and 12, Olement's Lane. E.O., insurance broker; 
Edward P. Reynolds, Ashdell Grove, Sheffield, gentleman; O. E. 
Spagnoletti, 2, Oraven Terrace, Ealing, W., electrical engineer; and 
Ernest E. Cobb, 52, Queen Victoria Street, E.O., secretary. Re 
tered without articles of association. | 


Whitmore & Binyon, Limited (60,828).—This com- 
pany was registered on January 17th, with a capital of £55,000 in £1 
shares (of which 10,000 are б} per cent. cumulative preferen 
acquire and over as a going concern the business now carried on 
at Wickham Market, Suffolk, and at 64, Mark Lane, E.O , under tbe 
style of “Whitmore & Binyon,” and to carry on the business of 
engineers, millwrights, manalasta reri of engines, machinery, boilers 
and fittings, iron and steel founders, electricians, manufacturers of 
electrical apparatus and plant, miners, metallurgists, colliery owners, 
shipbuilders, &c. The first subscribers (each with one врате) are :— 
W. N. Whitmore, Wickbem Market, engineer; G. Binyon, 64, Mark 


. Lane, EO., engineer; W. J. Perrett, Romford, engineer; W. J. 


Whitmore, Wickham Market, engineer; C. W. Sutton, Ipewich, 
manufacturing chemist ; №. Бой ing, Albert Square, Great Yarmouth, 
auctioneer ; and W. D. ver, Regent Road, Great Yarmouth, gentleman. 
The number of directors is not to be less than three nor more than 
five; the first are William N. Whitmore, George Binyon, Walter J. 
Perrett, and William J. Whitmore ; qualification, £250 ; remuneration 
as the company may decide. . 


Giffre Electro-Chemical and Power Company, 
Limited (60,840) —This compsny was registered on January 18th, 
with a capital of £140,000 in £1 shares, to acquire all or any of the 
capital, stock, shares, debentures, obligations or securities of a French 
compsny called the Société Electro-chimique du Giffre,” to enter 
into an agreement with the General Water Power, Limited," to 
work, develop, turn to account and manufscture any artícles in accord- 
ance with any chemical, electrical or electrochemical. process, to 
manufacture, sell, deal in, import and export calcium carbide, and to 
carry on the business of chemists, droggists, drysalters and manu- 
facturers of, and dealers in, chemical, industrial and other prepara- 
tions. The first subscribers (each with one share) are :—Christopher 


F. A. Bpachett, Lansdowne, Heathfield Road, West Hampstead, 


registrar; Joseph A. Marrot, 30, Sonth Eaton Place, B.W., gentleman ; 
Waldemar H. Ostertag, 22, Church Road, Richmoad, B.W., secretary ; 
Arthur E. Philp, Frogmore House, Jamaica Road, S.E., accountant ; 
Percy Н. Hetherington, 62, Jeffrey's Road, Clapham, S. W., clerk ; 
Adolphe Lucas, 97, Bt. Mark's Road, North Kensington, W., clerk ; 
and Frederick W. Allen, 7, Hartismere Road, Walham Green, S. W., 
accountant. The number of directors is not to be less than three 
nor more than five; the first are W. H. Grenfell, John Paddon and 
Ernest E. Sawyer; qualification, £500; remuneration, £500 per 
annum, anda ER of the profits divided between them. Ivgie 
tered office, 11, Oo E. O. 

ing Com- 


1 and General 8 Я 

» Limited (60, 349).— This company was tered on January 
Tou with a capital of £150,000 in £1 sbares (of which 75,000 are 
6 cent. cumulative preference), to carry on the business of pro- 
prietors of vans, waggons, carriages, and other vehicles, jobmasters, 
carriers of passengers and goods, carpenters, joiners, electricians, 
mechanical engineers, machiniste, rubber manufacturers and mer- 
chants, workers and dealers in mineral oils, motive power, traction, 
light and heat; to construct, purchase, equip, maintain, work and sell 
and deal with vans, carriages and wsggone, and to generate, accumu- 
Jate, and supply electricity. The first subscribers 5 W. 
Hargrea ve, 92, Lexham Gardens, Kensington, W., lieutenant colon 
450 shares; Geo Edwards, 34, Coolhurst Road, Orouch End, 
N., e Walter E. King, 26, Birchin Lane, E. O., 
shipbroker, 50 shares; John M. Barnes, White House, Ifield, Orawley, 
Bussex, gentleman, 50 shares; Oharles A. M. Press, Albert Villa, 
Norbiton, 8.W., 50 shares; David Amey, 4, Margery Park Road, 
Forest Gate, E., 10 shares; and William W. Simpson, 5, Oarlton Hill, 
N.W., accountant, 200 shares. The number of directors is not to be 
less than three nor, more than seven; the first are to be no ted 
by the subscribers; qualification, 200 sbares; remuneration, £150 
each per annum, and an extra £100 for the chairman. 


Rubber and Vulcanite Company, Limited (60, 374). 
—This company was registered on January 20th, with a capital of 
£12,500 in £1 shares (of which 3,500 are preference, 6,500 ordinary, 
and 2,600 as the directors may decide), to manufacture, sell, and deal 
in rubber, gutta-percha, vuloanite, and similar substances and articles 
manufactured therefrom, and to produce and use electricity, magnet- 
ism, or other power. The subscribers (each with one share) аге:— 
H. J. Baker, 41, Burnfoot Avenue, Fulham, clerk; F. A. Venning, 75, 
Lady Margaret Road, N.W., 5 H. M. Sim , 49, berg 
Road, Herne Hill, S. E., clerk; A. B. Mayhew, 10, Old Broad Street, 
E.O., journalist; T. M. Loomes, 106, Olapham Road, S. W., clerk ; 
Charles A. Shoobridge, 33, Old Broad Street, H. O, clerk; and J. W. 
Wilby, 33, Glenwood Road, Oatford, B.E., accountant. The first 
directors (to number not less than three nor more than seven) are to 
be nominated by the subscribers ; qualification, £100; remuneration, 
£300 per annum divided between tnem. 

Company. Limited 


Suspended Electric Railwa 

(60,378).—This company was registe on January 20th, with a 
capital of £60,000 in £1 shares, to enter into an agreement with 
Christian de Thal and Romain Weiss, to construct, equip, improve, 
develop, maintain, and manage or work by electricity and any other 
mechanical power any railways, tramways, motor cars, or other 
vehicles, and to сөтту on the business of railway, tramway, and motor 
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car rietors, carriers of рт and goods, suppliers of eleo- 
tricity, manufacturers of, and dealers in, carriages, trucks, locomotives, 
accumulators, and dynamos, builders, contractors, engineers, &c. The 
first subscribers (each with one share) are: —Ohristian de Thal, 32, 
Moika, St. Petersburg, Russian nobleman; Romain Weiss, Surisnes, 
France, engineer; John Gaskell, 122, Queen's Gate, S. W., gentleman ; 
Ernest C. Fowler, Gordon House, Ham Common, Surrey, gentleman ; 
James W. Jenner, 34, Millbank Street, S.W., clerk; James Cunning- 
ham, 19, Carden Street, Pimlico, S. W., secretary; and Edward 
Hinton, 32, Victoria Street, S. W., buyer. The first directors (to 
number not less than three nor more than seven) are to be nominated 


by the subscribers; remuneration, £100 each per annum (an extra 


£50 for the chairman) and a sbare in the profits. 


office, 
28, Victoria Street, Westminster. 


ther, John Milligan, 
Hardman A. Earle, John Wormald, J. J. Holden, W. Ernest Mather, 
and Alfred Willett: qualification, 100 shares; remuneration, £1,500 
per annum, divided between them. Registered office, Salford Iron 
Works, Salford, Manchester. : 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Automatic Telephone Company, Limited (53,157).— 
This company's annual return was filed on January 16th, when 
314.326 shares were taken up out of a capital of £100,000 in 58. 
shares, 270,296 are considered as paid, and 4s. per share has been 
called on 17,620, and 1s. per share on 26,410; £5,215 8s. has been 
paid, and £302 2s. is in arrears. 

Limited 


Hampstead Electric Supply Company, 
(58,293).—This company’s statutory return was filed on Janua 
l3th. The capital is £200,000 in £5 shares (20,000 preference). 
12,589 shares have been taken up, £5 per sbare bas been called, 
and £58,647 19s. 4d. has been received, leaving £4,297 7s. 8d. unpaid. 


Smithfield Markets Electric Supply Company, 
Limited (53,354).—This company’s annual return was filed on 
January 12th, when 12,000 shares were taken up out of a capital of 
£100,000 in £5 shares, and paid for in fall. 


CITY NOTES. 


The Direct United States Cable Company, Limited. 


Тив directorw’ report for the six months ended December 8166, 1898, 
to be presented at the meeting to be held at Winchester House, on 
Tuesday, January 3186, 1899, at 2 o'clock p.m., says that the half- 
year’s revenue, after deducting out-payments, amounted to £54,366 
4s. 10d. as compared with £50,098 23. 8d. for the corresponding 
period of 1897, showing a difference of £4,268 28. 2d. in favour of the 
half-year under review. The working and other expenses for the 
same period, including income-tax, amounted to £21,620 19s. 11d., 
leaving a balance of £32,745 4s». 11d. as the net profit, 
making with £3,388 118. 91. brought forward from the pre- 
vious half-year a tot.1 of £30,133 16v. 8d. For the corresponding 
period of 1897, the working expenses and other payments amounted 
to £19,722 133. 101. Interim dividends of 3e. per share for the 
quarter ended S»ptember 30th, 1898 (paid October 24th, 1898), and 
of 3s. per share for the quarter ended December 31st, 1898 (payable 
January 31st, 1899), together amounting to £18,218, have been 
declared, and after setting aside £12,000 to the reserve fund account, 
tne balance of £5,920 16s. 8d. on the revenue account has been 
carried forward. No repairs of the cables have been necessary dur- 
ing the half-year. The reserve fund account has been debited with 
£1,548 Os. 2d., being the balance of the Ballinskelligs Buildings and 
Rye Beach land accounts now written off, and after being credited 
with interest, realised profit and sum travsferred from revenue 
account, tbe balance of the reserve fund, taking the investments at 
cost prioé, now amcunts to £368,534 10. 7d, ©... 


City and South London Railway Company. 


Тип report of the directors for the half-year ending December Stat, 
1898, to be submitted to the half-yearly ordinary meeting of 
the company, to be held at Winchester House, Old Broad Street, in 
the City London, on Tuesday, January 31st, 1890, at 12 o'clock 
noon, states that the receipts from all sources for the past half-year 
have "nted to 297,588 93. 4d., and the cost of working bas 
£15,4984:4. 7d , leaving а proflt of 212,090 3s. 91. Inclusive of the 
balance brought f from June 30th last, the net revenue account 
shows an aggregate total of £13,171 0s. 8d. After making provision 
for the debenture stock interest, a balance remains available for 
dividend of 210,190 19s. 8d. Oat of this sam the directors recom- 
mend that the full dividend of 5 per cent. per annum be paid on the 
preference shares, and that a dividend at the rate of 2 per cent. per 
annum be paid upon the consolidated ordinary stock, leaving a balance 
of £1,419 123. 6d. to be carried forward to the next account. The 
following table shows the number of passengers, exclusive of season 
ticket holders, carried since the opening cf the railway in each half- 
year :— : 


— 


Number of 
passengers (exclu- 
sive of season 
ticket holders). 


Receipts 
(including 


Half-yoar ended 
| season tickets). 


£ a. d. 
Deoember 31st, 1390 (11 days)... 165,000 | 1568 3 9 
June 30th, 1891 vis vis 2,412,943 19403 6 9: 
December 31st, 1891 ... ier 2,749,055 19798 16 6. 
June 30th, 1892 is s 2,813,163 20931 4 2 
December 31st, 1892 ... T 3,117,602 22002 17 5 
June 30th, 1893 T" eee 3,146,656 22,458 ^ 6 9 ) 
December 31st, 1893  ... sve 3,093,351 22,067 14 10 
June 30th, 1894 „ ue 9,383,154 29.584 10 6 
December 31st, 1894 ... з 9,275,649 23,540 12 4. 
June 30th, 189 s Р 9,113,199 23711 5 8 
December 31st, 1895 Р 3,172,488 23,780 3 7 
June 30th, 1896 ; 3,192,672 24,021 13 0 
December 31st, 1896 .. 3,368,480 25456 6 9: 
June 30th, 1897... 9,437,810 26403 3 6 
December 31st, 1897 3,387,861 25,472 12 10 
June 30th, 18908... ... i5 3,478,977 26356 16 4 
December 31st, 1898  ... з 3,462,814 26,319 14 10 
Totalsincetheopeningoftheline| 60,720,223 ens 9 6 


Taking into consideration the abnormally tine weather during the 
summer and autumn months, and the extreme mildness of 
the latter part of the half-year, the directors feel justified 
in congratulating the proprietors on the increase in the 
traffic over the correspording period last year, both iñ 
the number of . carried and in the amount of receipts. 
The progress with the Moorgate Street extension has been uninter- 
rupted ; both tuunels are ере from the janction with the pre- 
sent line at the Borough to Moorgate Street Station and. the three 
underground etations are almost finished. The shafts arc ready for 
the lifts, the erection of which has already been commenced. The 
laying of the permanent way is also well aavanced, and the subway 
communication between the Lombard Street Station of this compan 
and the Bank Station of the Oentral London has been constructed, 
The station buildings on the surface at Moorgate Street, Lombard 
Street, and London Bridge will be commenoed forthwith. The works 
of the extension from Stockwell to Clapham Common are progressing 
very satisfactorily, and it is anticipated that the line be com- 
pleted dug йер traffic early in the autumn of this year. The erection 
of the new boiler and engine house at the depót at Stockwell is pro- 
ceeding rapidly, and will be ready forthe erection of the engines in 
March. The three locomotives referred toin the last report have been 
delivered, and, as their wo: king bas given satisfaction, tenders for the 
full number required are now being invited. The 30 additional 
coaches required are now in course of delivery. The works of the 
extension through the heart of the City having now been completed, 
it is necessary, ia order to utilise fully thie valuable portion of the 
line, that the remainder of the autho ised undertaking, carrying the 
line to the Angel at Islington and thus bringing in the traffic from 
the North as well as from the South, should at once be proceeded 
wish; and steps bave already been taken to secure the site of one of 
the three stations along the route. It is proposed to let the contract 
for the works as soon as favourable arrangements can be made. It is 
anticipated that this portion of the railway will be constructed 
at a very moderate cost, and can be worked economicall 
with „Роке supplied from the generating station at Btockwe 
Negotiations are in progress with the London, Brighton and South 
Ooast Railway Company forthe construction of the t ubway authorised 
by the Act of 1893 connecting this company's new station at Danman 
Street with the London Bridge Station of the Brighton Company. In 
order to further faciliatate and economise the working of the City 
and Brixton Railway, which, when completed, is to be leased to this 
company under the agreement sanctioned by the proprietors in 
February last, it has been arranged that, in lieu of providing a separate 
depó: for the Brixton company, a short tunnel should be made con- 
necting that company’s line with this company’s depot at Stockwell. 
A Bill bas been introduced into Parliament with this object; and, as 
some modification of the agreement will be necessary, a special 
meeting of the company will be held as soon as the new agreement is 
finally settled, that it may be submitted to the proprietors for their 
approval. Pending these arrangements the construction of the City 
and Brixton railway has not yet been proceeded with, j= ` 
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Eastern Telegraph Company, Limited. 


Тнв balf-yearly meeting of the shareholders of this company was 
held on Thursday last week at Winchester House, Old Broad Street, 
the Meque of dale in the chair. | 

The , in moving the adoption of the report, said 


shares and the issue of new stock came to £662. Then there was an 
item under the bead of negotiations with foreign Governments 
amounting to £3,942, which appeared for the first time. That item 
related to expenses which had been incurred in connection with the 
businesses which they had in band, and the nature of which would 
be intimated to the shareholders when the negotiations had come to 
a conclusion. Then there was a gift of £26 to the West Indies 
Relief Furd, which gave a total of £6,630 of what might be described 
as extraordinary expenses. The increase therefore in the ordinary 
expenses might be put at £5,503. The nature of that increase was 
fully explained at the last meeting, and was due to the introduction 
of an automatic system of signalling, necessitating additions to the 
staff, and also to the cost of improved electrical appliances, together 
with the various expenses incidental to an increased number of 
employós If they compared the present figures with those sub- 
mitted at the last meting, it would be seen that if they deducted 
the exceptional expenses the increase was comparatively small. He 
must, however, remind them that their expenses bad a tendercy to 
increase in a greater ratio than the revenue. They mustalwaye bear 
in mind that a company such as theirs existed for the benefit of the 
public as well as for that of the shareholders, and therefore they bad 
spent, and would continue to spend, large sums of money in improving 
the cfficiency of the service, in increasing the number of their cables, 
and by the introduction cf the most modern plant and electrical 
applisnces, and by dealing liberally with theirstaff. Again, they bad from 

e to time made extensive and might still make further reductions 
in tbeir charges. А)! that entailed considerable expense, while the 
lowerlug of the rates, though generally followed by a greater volume 
of traffic, did not always ensure an increase in the revenue, in fact, 
not infrequently the contrary was the case. It was only, therefore, 
by tke exercise of strict and judicious economy, consistent with 
efficiency, that their working expenses could be kept within proper 
limits. The general expenses in London during tbe half-year under 
yeview had amounted to £12,875, or a decrease of £49, while the 
woking expenses at stations showed an increase of £3,328. 
There was also an increase under the head of electrical 
instruments, stationery, printing, &c., but a decrease under 
several other headings. The (xpenses attending repairs and renewal 
of cablea were £41,716, or an increase of £10,079; and there was au 
increase of £2,571 in the actual cost of ships’ expenses. The amounts 
received from Governments and otber companies for repairs was 
£7,172 less. The net result of the half-year was that they had to 
carry £5,000 less to the general reserve fund, £15,000 less to the minor 
reserves, and £6,500 less forward to the next account. Notwith- 
standing these reductions, he thought, after the explanations he had 
given, they would consider the result of the half-year’s working 
highly sati . He was glad to be able to add that the 
receipts, as far as they bad gone this current half-year, had been 
fully maintained. Since tbe report was issued, he was glad to say 
that the new cable between Porthcurnow and Malta and Alexandria 
wse nearly completed, and when that was done, telegraphic com- 
munication between Great Britain and Egypt and the Far would 


y improved. 
e J. Dimon PEnpER seconded the motion, and the report was 


New Issues. 


Marnm & Pratt, LrurTED, has been formed to acquire and unite 
tbe businesses carried on by the private companies of Mather and 
Platt, Limited, Salford Iron Works, Manchester, and Messrs. Dowson, 
Taylor & Co., of Manchester, fire engineers, who are the sole manu- 
facturers of the “Grinnell” sprinkler for the automatic extinction 
of fires. It is hardly necessary to emphasise the important position 
occupied by Mesers. Mather & Platt in the engineering world; in 
clectrical work the company has achieved considerable distinction, and 
ought to secure a considerable share of future contracts for lighting and 
power plant. The capital is £775,000, divided into 37,500 5 per cent. 
cumulative preference shares of £10 each (to be issued at a premium of 
10s. per share), £375,000 ; 40,000 ordinary shares of £10 each, £400,000. 

The prospectus states that the preference shares are entitled to a 
cumulative preference dividend of £5 cent. per annum, and upon 
a distribation of assets, to have the capital pald up thereon, with a 

mium of 10s. per share, repaid in priority to the ordinary shares, 
ut are not entitled to participate in further surplus assets. 

The premium upon the present issue is to constitute a nucleus of a 
reserve fund, available for the purposes of the company. 

5,000 preference shares are reserved for issue as and when required 
for future extensions of the business. 

37,500 of the ordinary shares, and 10,800 of the preference shares 
(the Jatter being approximately one-third of the preference shares 
now issued) are to be issued as fully paid in pert consideration for 
sale of the above businesses, 


The remaining 2,500 ordinary shares are reserved for applications 
from certain employés of the company. 

The balance, 21,700 5 per cent. cumulative preference shares, are 

now offered for subscription at £10 103, payable as follows :—On 
application, £1 per share; on allotment, £4 10s. per share (of which 
10s. is the rem рег on March 25th, 1899, £5 per share—£10 10s. 
: Dividends on the preference shares will be payable poo Jean, on 
September 1st and March 1st, and the first dividend be paid 
September 1st, 1899, and will be calculated from the dates of the 
instalments to June 80th, 1899. 

No promotion money has been or will be paid, and none of the 
shares have been under written. 

It is rumoured that the above shares were subscribed about six 
times over before the list opened. 


The General Water Power, Limited, has been invi sub- 
scriptions for shares of the Giffre Electro-Chemieal and Power 
Company, Limited. The authorised capital is £140,000 in 
£1 shares, and the present issue to the public is 110,000 shares. 
The company has been formed to purchase all the shares of a French 
company, the S:ciété Blectro-Ohemique du Giffre, carrying on 
business in Haute Savoie, France. The directors of the new oompany 
are Messrs. E. E. Sawyer, M. I. O.., W. H. Grenfell, and John 
Paddon. The secretary (pro. tem.) is Mr. J. Aug. Marrot, 11, 
Cornhill, E.O. The list closed yesterday for town and to-day for 
the country. | 


Anglo-American Telegraph Company, Limited.— 
The directors have resolved, after placing the sum of £12,000 to the 
credit of the renewed fand for the half-year, to recommend at the 
next ordinary general meeting on February 3rd the declaration of the 
following dividends:—1. A balance dividend of £1 4s. per cent. upon 
the ordiuary consolidated stock for the year ending December Sieb 
1898. 2. A balance dividend of £1 10s. per cent. upon the pref 
stock for the year ending December 31st, 1808. 3. A first and final 
dividend of 18s. per cent. upon the deferred stock for the year ending 
December 31st, 1898, all payable on February 4th next, less income- 
tsx, to the stockholders registered on the books of the company са 
January 16th. After paying the foregoing dividends there will be & 
balance of about £580 to be carried forward to the next accouut. The 
above dividends together with those already paid will amount to 
£396. per cent. on the ordinary consolidated stock, £6 per cent. on 
the preferred stock, and 18s. per cent. on the deferred stock for the 
year 1898. The register of transfers will be closed from January 20th 
to February 3rd, both days inclusive. 


The Liverpool Overhead Railway Company, Limited. 
—The accounts just issued for the last -year show an available 
balance of £16,586, out of which the directors propose to pay a divi- 
dend at the rate of 5 per cent. upon the preference shares, and 4 per 
cent. upon the ordinary sbares, leaving a balance of £4,586 to be 
carried forward. The distribution of the ordinary shares this time 
last year was only at the rate of 34 per cent. per annum. 


St. James's and Pall Mall Electric Light Company, 
Limited.—The directors recommend a dividend for the half-year 
ending December 31st of 7s. 6d., together with a bonus of 2s. per 
share on the ordinary shares, making, with the interim, a dividend 
of 124 per cent. and a bonus of 2 per cent. for the year 1898, 

Waterloo and City Railway Company.—The directors 
have resolved to recommend a dividend on the ordinary stock at the 
rate of 3 per cent. per annum for the fall half- year ended December 
91st last. 

National Telephone Company.— The directors have 
declared a dividend of 6 per cent. on ordinary shares, added £50,000 
to reserve, and carried £8,000 forward. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 


E January Ast, 1809, were £129 178. 2d.; aggregate to date, 
The Bristol Tramways and у, receipts for the 


5 Company, Limited.—The 
week ending January 90th ‚ were £2,578 lis, 8d.; 
1898, 42,580 108. 11d.; increase, £198 0e. 9 00. 

The City and South London Railway Company.—The for the week end- 

January 22nd, 1899, were 41,198; week ending anua 28rd, 1898, 
81,075; increase, £58; total receipts for half-year, 1899, £4,419; oorre- 
sponding period, 1898, £4,384; increase, £85. Miles open, 8j. 

The Dover Corporation Electric Tramways.—The receipts for the week 
ending January 21st, 1909, were 2148 ба. 9d.: week ending January 
22nd, 1 £107 17s. 6d.; increase, £40 8s. 8d. Total receipts to date, 1809, 
£454 18s. 11d. ; corresponding period, 1898, £838 128. 8d. ; increase, £121 18. Bd. 
Miles of track (овор week ending January 21st, 1809, 8; week ending 
January 22nd, 1898, 8. Car miles run week ending January 21st, 1899, 
4,172; week ending January 22nd, 1898, 2,798. Number of cars week 
ending January 21st, 1899, 11; week ending January 22nd, 1898, 7. 

The Dublin United Tramways Company.—The гесе ре for the week ending 
Friday, January 20th, 1899, were as follows:—D. U. T. Co., horse cars, 
£2,076 28.; ditto, electric cars, £582 18s. d.; р. В, D. Co., electric oars, 
£634 8s. 3d.; total, £8,298 8s, 11d; corresponding week last year—D. U. T. 
Co. horse cars, £23677 12s. 10d.; ditto, electrio cars, £122 бв. 4d.; 
D. B. D. Co., electric cars, £455 178.; total, £8,255 158. 9d.; increase, 
£87 88. 9d; aggregate to date, £9,185 5s. 4d.; ditto last year, £9,848 17s. Id.; 
decrease to date, £163 118. 9d. Worked:— The mileage open is 16 miles 
electrically, 28 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 

The Liverpool Overhead Railway Oompany.—The receipts for the week ending 
January, 22nd, 1899, amounted to £1,326: corresponding week last year, 
£1,854 ; decrease, £28. 

The South Staffordshire Tramways Company.—The receipts for week ending 
January 20th, 1499, were £679 1s. 2d.; aggregate receipts for three weeks, 
£1,765 17s. 4d.; week ending January 21st, 1898, £ 28. 6d.; aggregate 
receipts for three weeks, 51,785 8s, 9d. : 


Vol. 44. No. 1,105, Јлислву 27. 1899.) 


THE ELEOTBICAL REVIEW. 


SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE CONPANIES. 


Business done 


Present НАМЕ. ig Dividends for | нете Ms : 
Issue. эге: the last three years. Jan. 18th. quotaiion, дал, 2, ath, 
1896, | 1897. | 1808. Highest. Lowest 
124,400}; African Direct Telegraph, 4 % пе. А T 100 ies . 100—104 100 —104 ёз " 
25,000 omen Telegraph, shares e us 4. | 10 ‘ i 8— 4 8— 4 AA as 
125,000 do. 5 Y Debs. Re. 100 .. ic МӘТ 90 87 — 92 NM E 
905, 5601 Keay ees Telegraph ... у " Stock £2 18s| 8 £3 93: 67 — 67 — 69 674 | .. 
8,047, Do. do. 69 Pre. Stock|£5 6s| 6 6 % пв пй 1194—1204 | 1204 | 119} 
8,047, 2201 Do. do. агаа TT xii m K 188. %| 16)— 1 164— 17 17 168 
,000 | Brasilian Submarine Telegra T „| 10179517 9S 165 168— 16 164 | 158 
75,0001 Do. do. 5 K Debs. ‘and series, 1906 ... | 100 I газ is 110 —114 110 —114 yes wae 
000 | Chili Telephone, Nos. 1 to A 000 5 | 4 $ 4 a : 57 2 
10,000,000$| Commercial Cable TY 100 | 8 8 .. 1180 —190 180 —190 ie SA 
1,332,523 ^ Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock! ... | ... | ... 103 —106 |104 —106 |1043 | 1044 
224,850 | Consolidated Telephone Construction and AAO AERE 10/- | 2 rei is 8 А А 
16,000 | Cuba Telegraph ... vo ..| 10 | 8 7 & 1 — 1 922 
6,000 Do. 10 96 Pref. see eee 060 eee eee 10 10 10 б 17 — 18 17 — 18 oe ee 
12,981 | Direct ерадан Telegraph __... ne a 6 | 4 4 h 4— 6 4— 6 $5 ext 
6,000 do. 10 Cum. Pref. - 5 10 10 is 10 — ll 10 — 11 B ‘we 
80,0002 Do do. 44% Debs., Nos. 1 to 6, 000 . 50 4d . 104 —10795 104 —10795 |... dd. 
00,7101 Direct United States Cable... a 20 E .. 112— 12} 12 — 124 1275 123 
120, Direct West India Cable, 44 % Reg. Deb. age 100 | ... PL wee 1102 —105 102 —105 m iet 
4,000, Eastern Telegraph, Ord. Stock ... "m ee Stock; ... ves . 174 —179 xd/174 —179 178 | 1764 
1,296, Do. 34% Pref. Stock jue 100 | ... — 103 —106 xd:103 —106 1064 | 108 
500, Do. dpud Certs., all paid ... M. э» T 108 —106 103 —106 ти Das 
89, Do. Debs. Е repayable August, 1899... | 100 | 6 5 101 —104 101 —104 i» 
1,432,268! Do. Mort. D Jeb. Stock Red. ... .. Stock 4 4 124 —128 125 —129 127 1 
(260,000 penes EIS Astras, 75 China Telegraph 10 7 7 17 — 18 xd 174— 18 172 | 176 
us. Gov. Sub.) Deb., 1900, red. ann. 
16,2001! { „% N уор oe 99 —108 | 99 —108 " 
64, Do. do. Bearer, 10008, 9m 4 887—640 100 | 5 $ 6 Ф 100 —108 100 —108 ы 
320,000} ï Do. 4 n Deb. in. ae Е. Stock 4 4 125 —129 126 —180 129 
astern an u rican Tel bh, 5 Mort. De 
8510001 55 Telegraph, b Mort. 2343 100 6 K 99 —108 99 —103 1003 
46,5001 Do. 407 do. to e 2,844 to 5,500 | 100 | 5 " 100 —108  |100 —108 " " 
300,000 Do. 5% Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 ñ 104 —107 104 —107 А 23 
300,0001 Do. Reg. Mt Mt. . Dobs. (Mauritius В Bub. ) 1—8,000 | 25 | 4 i 104 —107% [104 —107% | ... | ... 
180,227 | Globe Telegraph n s 10 | 44% | 4) 123— 1 123— 13 18 | 128 
180,042 Do. 6% Pref. У i ..| 10,6 6 16g— 173 | 16%— 17i 168 
150, 000 Great Northern Telegraph, of Copenhagen.. 10 10 10 284— — bis is 
160,000? Do. do. do. 5% Debs. ... | 100 5 5 101 —104 101 —104 1014 | ... 
97,800 | Halifax & Bermuda Cable, 1%, Ist. Mt. Dbs., wn. 1-1, 200, rd.. 100 | ... "s 100 —108 99 —102 99 ae 
17,000 | Indo-European Telegraph woe 5» | 25 [10 10 67 — 60 | 67 — 60 59 68 
100, 000 London Platino- Brasilian Telegraph, 6 % Debs. ..  ..|100|6 6 109 —112 [109—112 И Фу 
,597 | National Telephone, 1 to 484,597 es ç : 5535 [6 52— 6 54— 6 618) OH 
15,000 Do. 6 Cum. Ist Pref. «is ves ..| 10,86 6 14 — 16 14 — 16 15 zs 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 18 — 15 18 — 15 T n a 
250,000 Do. 5 % Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 53— 5 54— 57 511 
1,829, 4711 Do. Deb. Stock Red. Stock 84 34 99 —102 99 —102 100} " 
,504 | Oriental Telephone and Eleo., Nos. 1 to 171,504, fully paid 115 5 §— 2 §— è $ a 
100,0001| Pacific and European Tel., 4 9 Guar. Debs., 1 to 1,000... | 100 | 4 4 104 —107 104 —107 m oes 
11,839 Reuter's ee eee ete ees eo eae 8 5 b 64 — 7 64— TT oe 
8,381 | Submarine Cables. Trust Gaa aus 5 .. |Cert.| ... és 184 —189 136 —141 in ji 
68,000 | United River Plate Telephone ie. w | 6|5%|6% 4j— 5 4¢— 5} N > 
151,783 Do. do. 5 Debs. ves is .. (Stock! ... rm 108 —106 108 —106 1034 T 
900,0001| West African Telegraph, 5 V De 100 5 % 5 % 100 —108 100 —108 uci rea 
80,008 | West Coast of America, Nos. 1—80,000 and 58,001—58,008 | 24 | ... | ... — 1 | }- 1 же aris 
160,000 Do. do. 4% Debs., 1—1 ,500 gua. by Bras. um Tel. 100 | ... 102 —105 102 —106 505 T 
04,209 | Western and Brasilian Telegraph | 15,2 81 124— 1 124— 1 Ne - 
88,129 Do. do. do. 5 5% Pref. Ord. vse 73 5 5 8 — 8 — T" iet 
88,129 Do. do. do. ef. Ord. ope 7 ^ 1 4 т & — eee ry) 
880,521 Do. do. do. n % Deb. Stock Red. ... 8 avs ies 106 —108 |105 —108 we T 
88,821 | West India and Panama Telegraph. | 10/1 1 11— 2 1gf— 13 M 12 
84, 588 Do. do. do. 6 9 Cum. lat Pref. eee | 10 6 6 101— 102 104— 102 1041 oe 
4,600 Do. do. do. 6 % Cum. 2nd Pref. . 10 6 6 9 — 10 9 — 10 бз idi 
80,0001 Do. do. do. 5 % Debs., Nos. 1 to 1, 800 | 100 | 5 5 104 —107 |104 —107 ia gsi 
168,100}; Western Union of 0.8. е евтарң, 6 Ф Ster. Bonds ., | 100 6 6 98 —108 98 —108 97 e 
ELECTRICITY SUPPLY COMPANIES. i 
80,000 ; PAGE Cross and Strand a Suppl € 5 6% 7% .. | 1là— 123 |11 — 123 111 11d 
20,000 | do. do. 4i % Oum . Pref. | s, | Se. 6 — 6— 6 3 |... 
600 Chelsea Electricity Варрїу, Ord 5 5 6 0С — 84— 93 9H . 
60,000! Ро. J Deb. Btook Red... (Stock! 4% 4 „ 13 us. 113.118 |. 
50,000 ` City of London flootrio Lighti rd. 40 = ..| 10.7 10 .. | 22 — 24 234— 244 243 2327 
10,000 Do. Ord. Nos. 90,001 to 100,000 ... 10. 21 — 23 |22—24 23 
40,000 Do. в Cum. Pref., 1 to 40,000 ... ..| 10 6 eg . 1 1 164— 164 153 
400,000 Do. Deb. Stock, Scrip. (iss. at £116) ‘all paid. 5 L .. 125 —180  |126 —180  ! 127% | 
80,000 бошу of Lond & Brush Prov. Eleo. Ltg., Ord. 180,000 | 10 nit; nit | .. |1 18) | 124— 133 | 18d 
10,000 do. do. . Nos. 80,001 to 40,000 nc d us cae, WA ee da mda. nuo у. 
000 | do. do. 6 Ф Prof., 40 ,001—60,000 100,;6% 6 .. 14 — 153 | 144— 164 144 
17,400 Бао лаз Eleo. Oorp., Ord. Shares 1—17,400 51... | 5 PA 5 — 51 5 — 5i 5 5} 
15,661 House-to-House Hlectrio Light Supply, Ord., 101 to 15 ‚761 b, .. 4 es 9 — 10 | 9—10 9 n 
12,000 Do. 7% Cum. Pref. ixi 5 7 * 7 A 94— 104 94— 104 T és 
110,000 London Electric Supply сый: Limited, Ord. zT 8; .. ida гыз 8 — 8j 84— 4 34 8g 
48,060 Do do. do. 6 % Pref. Bu" ds - T 64— 6i 64— 7 68 67 
100,000 · до. do. 4% Ist Mt. Db. Stock Rd. Stock T .. 102—104 102 —104 1084 | ... 
62,500 Motzopoiitan Electrio Supply, 101 to 62,500 eo | 1015% 6% . |18— 19% |19—20 | 192 | 188 
22,500 Nos. 62,501 to 85 000, £A paid ..| 10 Vus "m we | 114— 123 12 — 18 sva PT 
220,0007 D % First Mortgage Debenture Stock | ... 44 4h . . 115 —119 118 —121 118% 1184 
6,452 Notting Hill Electrio Lighting ©» æ. | 10,4 6 .. 17 — 18 17 — 18 ese us 
81,980 St. James's and Pall Mall d Light, Ord. iss 5 10350 14 he 17 — 18 17 — 18 17% 174, 
20,000 | Do. 7 % Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 wine a 
65,000 ' South London Electricity s NE Ord., #8 paid... 5 | oe | 8— 8 3 — Bt | за 34 
79, 900 Westminster Electrio Supply, Ord., 101 to 80,000 i 5 9 Y 12$ 16 — 17 153 — 163 164, 163 
1 Unless * Subject to 1 shares paid. a t Quotations on ЕЕ коле сарба, 
otherwise stated all shares аге erred share warran being 
cel Fare lora reas conddsg бы Kec pach of Ome gens aad the CN part ol ihe 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Business done 
Present NAME. or Dividends for 88 ME during week 
Issue Реке the last three years, quet 18th. oe 95th. Jan a, 1999. 
| 1896. | 1597. | 1898. Highest.| Lowest. 
60,000 Aluminium A” shares, Nos. 1—60,000  ... a en Л. dye р" 81— 32 3]— 8? бе » 
90,000 Do. 44 % 1st Mort. Deb. Stock Red. TE e. |Stock| ... 20 e. | 94 —100 94 —100 das а 
30,000 British Electric ро. WAT en a. Stee) ce» ШО an ое cse Р ВГ а aa SBT СВЕ] ЖА 
Do. do. 6 Cum. Pref. 30,001—40,000 
10,000 (issued at £2 10s. prem. all pd.) . se is s 1 18—198 | 1898—24 1333) 18% 
100,000 Do. do. 5 95 Perpetual Debenture Stock ... |Stock| ... sins .. 119 —121 119 —121 1208 | 1204 
90,000 | Brush Elecl. Enging., Ord., 1 to 90, 000 ... 3| nil | nil n lj— 2 li— 23 1180 
90,000 Do. do. Non-cum. 6 95 Pref., 1 to 90, 000 2 | nil 4 9S ... 23— 28 21— 28 bus PN 
125,0001 Do. do. 44 V Perp. Deb. Stock Stock ... EA .. |111 —1l16 111 —115 113 | 1124 
50,000 Do. do. 44 95 2nd Deb. Stock Red. |Stock| ... 6% . 101 —104 101 —104 ox’ alt 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... Б sx se XT 94— 104 94— 104 10} 
90,000 Do. do 43 % 1st Mort. Deb. Stock Red. |Stock on УЯ .. |110 —113 |110 —113 А? TA 
35,250 | Central London Railway, Ord. Shares cas T e 655 TA 92— 10} 92— 104 105] 9% 
178,308 Do. do. do. £8 paid A T RRA Pak ido vi 71— 8} 71— 8} 7413 Тїк 
61,038 Do. do. Pref. half-shares £3 paid éd mee]! ovs ба {7 3h— 4 3— 4 ee | же 
71,447 Do. do. Def. do. ge uud owl ss 2 эу 4 — 44 4 — 4i 48 | — 
630,0001 City and South London Railway  .. Stock 13%) 137 219?6| 68 — 70 69 — 71 70 69 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £4 pas. * ЗО), ;.. NE ve 34— 4 34— 4 ose et 
82,098 er & Co., Кое 1 to 32,098 ... mT sss s - 21— 2ixd| 21— 3 
о. 5% lst Mort. Re Debs. ey \ to 743 of 
92,990 £100, and 901 to 1,070 of £50 Red. „are ое 11906| Р 
99,261 dison & Swan Utd. El. Lgt., ca” shares, £3 pd. 1 to 99,261 5 53 6 ^ 241— 3 21— 3 
17,139 Do. do. do. * A" Shares, 01—017,139 | 5 617 6 @ m | &— 6 4— 5 
194,023 Do. do. do. 4 95 Deb. Stock Rede.. 100 5 e. | 97 — 99 97 — 99 98 98 
112,100 | Electric Construction, 1 to 112,100 ... an 2| 5 6 6 21— 24 21— 21 24 28 
25,000 Do. do. 19% Cum. Pref., 1 to 25,000 TP 2| 7 2 7 & 7 3 — 3 3 — 8} TE 
140,300 Do. do. Perp. Ist Mort. Deb. Stock  ... Stock 3 t 103 —105 xd|103 —105 105 eec 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... 21 e +! ies 1— 4 1— 3 - - 
67,275 | Elmore's Wire Ма eg 1 to 69,885, issued at 1 pm. 2 225 i as — .. 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 s]. ЖӨ 7 "i .. | 10 — 12 10 — 12 
12,500 | Henley's (W. T Telegraph Works, Ord. —- as cee}, 10 10 12 .. | 284— 245 | 24 — 25 243 | 244 
8,000 Do. о. do. ҰРЫ is oie 1 49 1» T 7 . |18 — 19 183 — 194 19 
50,000 Do. do. do. 44 Mort. Deb. Stock... Stock 44 44 .. 110 —116 |110 —115 — T 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works PR PO {10 10 2 ; 214— 224 | 22 — 23 222 | 221 
800,000 Do. do. do. 4 Ist Mort. Debs. | 100 | ... hs . 102 —106 102 —106 Не ese 
37,500 Liverpool Overhead Railway, Ord. .. id 10, 24%) 8j 34%! 10 — 104 | 10j— 108 ae due 
10,000 f Do. do. Pref, EIO paid ...  ..| 10| 5€ 5 5 %| 14—15} | 144— 162 | .. |... 
87,850 | Telegraph Construction and Maintenance гоз 12 | 15 Y 15 bel | 87 — 41 87 — 41 40 89 
150,000 Do. do. do. 5 % Bonds, red. 1899 | 100 | 5 5 ү? “ - 
13,400 Telegraph Manufacturing, Ord. Nos. 6,601 to 20,000  ... 51 Ss i $e | 83— 94 81— 9 
13,400 Do. do. 5% Cm. Prf. Nos. 6,601 to 20,000 5 51— 6 54— 6 
540, 0001 Waterloo and City Railway, Ord. Stock  ... ... | 100 108 —111 108 —111 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all anm are fully paid. 
Dividends marked $ are for a year consisting of the latter part of one year and the first part of the next 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
ee ГЕ» m Electric 555 ry £5 ( pel ed 104. National Electrio Free Wiring, 10s. paid, 8s. to 10s. 
itish Aluminium, Ordinary, 10—12 ; 7 95 11—12. Smithfield Market Electric, 44—42. 
House-to-Honee, 43% Debentures of 2100, 105—108. T. Parker, £10 (fully paid), 164. 
K and Knightsbridge Electric Lighting , Ordinary Shares 


. £5 (fully paid) 184—14; 1st Preference Cumulative 6%, £5 
(tally paid), 74—8. Debentures, 107—110%. Dividend, 1897, 
on Ordinary Shares 10%. 


* From Birmingham Share List. Bank rate of discount 34 per cent. (January 19th. 1899). 
MARKET QUOTATIONS, Wednesday, January 25th. 
Increase or 
CHEMICALS, &c. This week. | Last week. Decrease. METALS, &c. — 
a Acid, Hydrochlorio  .. percwt. 5/. Б/- i b Aluminium Wire, in ton lots.. рег ton £224 £224 
а „ Nitric T T .. per owt. "n 99/- i b Sheet, in ton lots per ton £191 £191 
a „ Oxalic.. Nx .. per owt. 8270 89/- * c Brass (rolled metal 2" to 12") basis per lb. 94. "4d. . inc. 
a „ Bulphurio .. а S рег cwt. Б/ Б/6 s л „ Tube (brazed) .. .. per lb. 93а, 92d. . inc. 
a Ammoniac, Sal e per cwt. 87/- 87/- ХА » Wire, basis бә . per lb. Sd. 744. inc. 
a Ammonia, Muriate (grey) .. per ton £19 £19 x кено Bol e — X peel, 8/- |- 4 
te) .. per ton £26 £26 is MA Sheet Y: +» per lb. 5/- 5/- .. 
= Bleachin powder T .. per ton £5 15 £5 15 ee g Copper Bars .. per ton £Ti £73 £4 inc. 
a Bisulphide of Carbon . per ton £15 £15 5% 9 » hod (basis price) .. per Ib. 9d. de 4d. inc. 
a Borax * ie .. per ton £16 10 £16 10 P g » Bhee А .. рег ton £77 £78 £4 inc. 
> Benzole (90 cle .. LE ef per gal. 7/- 7/- ees g n Rod ee ee per ton £77 £78 £4 inc, 
че : oJ M- . per gal. 5/6 5/6 м n German Silver Wire per lb. 1/6 1/6] Es as 
r ate. T ee r ton 1 ine, only ns 
a а Copier Sulph se о - per ton y ама icm ^ Guite-Deroha, fine dn se eim xb v obtainable 
а „ White Sugar "M .. рег ton £30 10 £30 10 * h India - rubber, Para fine . per lb. 4/1 8/11 2d. inc. 
a „ Peroxide .. af +» рег ton £27 10 £27 10 as t Iron, Charcoal Sheets .. .. рег ton £18 £18 T 
a Methylated Vs ca per gal. 2/9 2/9 i , Pig (Cleveland warrants) per ton 48/8 46/44 2/84 inc, 
a Nop Бо ent (90 95 at i „ Forgings,accordingtosize per ton From £11 | From #11 oe 
per gal. 5/6 5/6 E í „ Scrap, heavy per ton 45/- 45/- 
a Potash, . in casks., per Ib. 834. - M i „ Wire galvanised No. 8.. per ton £8 15 £8 15 .. 
S ws Caustic (75/80 0 .. рег ton #94 Fm : g Lead, English Ingot .. .. per ton £18 10 £18 15 5/- dec, 
a 1 Bisulphate .. рег ton £85 £35 Ф g Sheet .. .. per ton £14 10 £14 10 - 
aBhellc  . r S рег cwt. 65/- 65/- a Mica (uncut slabs 8” long). per lb. 6/6 6/6 
a Sulphate of Magnesia . a .. рег ton £410 £410 . m Manganin Wire 8 28. per lb. 8/- 8/- 
a Sulphur, Sublimed Flowers .. per ton £6 15 £6 15 Е gMercury .. e e per bottle £8 £8 
a РА rede ia .. per ton £5 15 £5 15 A о Platinum per oz. £816 £316 
a Lum .. per ton £55 £55 we i Steel, Magnet, acc'd'g to desc’ Р n p.ton | From £15 to £40 
a Boda, Gaio (white 70 90 .. рег ton £7 10 £7 10 vs í Steel, арені іп bars .. к £58 £58 A T 
а „ Crystal .. per ton £8 £8 7 9 Tin, block . oa .. рег ton £118 £10210 410, 10 inc. 
6 ж» аа Р casks per lb. 8d. 8d. A g „ foil & .. per lb. 1/4 1/4 — 
n „ wire Nos. 1 to 16 per lb. 1/6 1/5 Id. ine, 
j Yarns, Cotton, Single 101b, bundles pr Ib. 65а, Bad. T 
j » Flax, 6 or 8lea.. per lb. 4d. 4d. 
j » Hemp, 8 ply 10 Ibs. ,. per lb. 40. d. 
j " » Russian, 10 lbs. per 1b. 44d. 44d. 
j „ Jute, 180 lbs. rove .. per ton £12 £12 
j » Manila, 24 thread .. per ton £30 £930 T 
| k Zinc, Sheet (Vielle Montagne bnd.) p. t. £928 10 £98 : :10/- inc. 
a Quotations supplied by Messrs. G. Boor & Co. í Quotations supplied by Messrs. Bolling & Lowe. 
b " " » The British Aluminium Co., Ltd j " T T „ Непгу С. Үео & Со, 
c а " » Messrs, Thos, Bolton & Sons. k " n " » Morris Ashby, Limited, 
d m " " l н н 10 м Banders, Wake & Co, 
e ж " " m " 9 » " id on 3 „Lid. 
f * » „ Тһе India-Rubber, G.-P. and Teleg, Works Co Ltd n " " " T rmiston ons. 
{ 2 M » Messrs, James & Shakspeare: к 0 n " T "WE ohnaon, (Matthey & Oo., Ltd 
" н T м jackson & Till 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


"IuPRovEMENTS IN MaameTIO0 Spacos TELEGRAPHY.” 
Оштв Lopes, F.R.S., Member. 
1898). 


By Dr. 
(Paper read December 8th, 


(Concluded from page 105.) 


In these early trials the tripod merely pressed against the mica 
disc of the transmitter; but the mica was now removed and a simple 
carbon plate substituted, —€— which the vertex of the tripod 
attached to the coil pressed; but this was no improvement. Hitherto 
the coil was pressed up, resting on elastic pellets below, and was under 
considerable restraint; now, finally, the tripod was at'ached rigidly 
to the centre of the carbon plate of the Berliner transmitter, and the 
coil was allowed to hang freely in the magnetio air gap. This was 
mach the best plan ; but for tuning, a spiral spring is still sometimes 
used to regulate the dominant pitch appropriate tothe disc and coil 
м a vibrating system. 

The method of connecting the magnifier to the telephone listened 
to was usually as follows :— 


Fra. 7. 


т is any telephone, diagrammatically indicated. 

м is the Berliner microphonio transmitter, with receiving coil 
hanging on tripod from its carbon plate. 
| Bisa of three storage „and L is а self-induotion coil, 
without iron, which carries most of the steady current which is 
necessary to the good action of a microphone, but diverts the jerks 
and fluctuations mostly through the telephone, which might without 
detriment be of high resistance. 
Sometimes a condenser, 8, was inserted in its circuit, too, with 
the object of assisting through the telephone fluctuations of definite 


A transformer could be used instead of the self-induction shunt, 
but the advantage of a transformer is more felt on long lines, for a 
prin apparatus it serves too, but it wastes more power than the 
L shun 

The following arrangement was triod with the receiver at my house 
and the signals sent from the Oollege, two miles away :— 

4 is the cable once round the garden, connected to the thick wind- 


Fia. 8. 


ing of a hedgehog transformer, m. Its thin winding is connected to 
the fine wire suspended coil of the first magnifying telephone, I. 

The currents from its transmitter, му, are taken to the fine wire 
coil of the next magnifier, п, shunted by the low resistance self- 
induction coil, L. | 


, УУ \ 


H 
Fra. 9. 


ш is the final telephone of the series, viz., an ordinary Western 
lectric loud speaker (2 ohms), in series with the transmitter, м». 
nder these circumstances the signals could be heard with the ear 
2 inches from the funnel of m. 


But the hedgehog wasted a lot of power; its volume of iron being 
considerable, and the hysteresis eddy losses at high frequency 
being very marked. 


. An improved arrangement consisted in in а 20-microfzrad 
condenser (the largest then available). This was not enough to tune 
up the circuit, except where the thin wire circuit of the hedgehog 
was enclosed. Во the following plan was adopted, and was a 
Е 55 

M C is the magnifying arrangement, as before. 
| dM ne ee NIS f the hedgehog, inserted merely as extra self- 
induction. i р 
8 i$ а condenser baving а capacity of 20 or 21, or sometimes as 
much as 24 microfarads (a small plug condenser being added in 
parallel to vary and improve the tuning). ЖО 

Thus the note was enhanced by resonance, and the signals became 
almost loud. (The tuning at the Oollege end happened, however, on 
this particular occasion to be rather poor). 

This must serve as a sample of a great number of experiments, 
made with all manner of condensers and different notes, an especial 
amount of variation being practised at the sending end. 

It is to be remarked that fine wire coils to the telephones are by 
no means the best for this particular purpose, and afterwards ribbon 
coils of thin aluminium strip were used instead. Transformers and 


LE Ti 
1222220 
ААРА 


. Юа. 10. 


L shunts could then be dispensed with, but small telephonic trans- 
formers are still usually employed to prevent the constraint exerted 
on the hanging coil by a steady current passing through it. Small 
transformers don’t waste much, and a little waste of power matters 
nothing where there is a local battery. 

The Berliner or such-like granular transmitters, though servin 
well to magnify an already audible current, do not serve to pick 
upand magnify an inaudible one. For this purpose a better and 
more precise apparatus has to be constructed, vis, the reed or the 
tuning fork magnifying telephone with only a single pair of carbon 
contacts. | 

This is shown in fig. 10, and its essence is that the coil is hung to a 
reed or fork or vibrator of definite pitch, and carries also a t of 
carbon, which presses lightly upward on another fixed pellet, thereby 
constituting a single contact р 

Such an arrangement, as is well known, is excessively sensitive to 
utterly imperceptible mechanical disturbances, and the minutest 
fluctuations of current now passing through the hanging ooil give 
ultra-microscopic tremors sufficient to the resistance of the nent 
carbon contact perceptibly ; the energy of a single cell local 
being thus brought into action, enough energy is imparted to distur 
through another hanging coil one of the granular trans- 
mitters, which then passes on a stronger current to the loud speaker, 
or the “ call.” F ers in series are 
desirable, when the received current is exceedingly faint. 


` The single point sa Spam do not big currents, and they 
uire delicate, though easy, adjustment; but when properly mads 
and adjusted, they work extremely well with pure tones. 


The multiple contact microphones work better for articulate speech 
as is well known. Ifind graphite carbon the best for these single 


Боохр Волвр TELEPHONE. 


contacts, and I am indebted to Mr. Swan, to Le Carbone, and to Mr. 
Acheson for several specimens of soft carbon, which answer much 
better than the harder arc lamp variety. 
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: The last telephone of the series has been so far represented as one 
of ordinary pattern, but it is obvious that the vibrating coil attached 
to & wcoden sound board may be employed; and, further, that such 
sound board telephone may have an application to the human voice 
and the acoustics of buildings. | 

It is also manifest that when the vibrations are magnified they may 


be used to worka relay and ring a bell, or actuate a Morse instrument, 


cr anything else, just as in the phonoporic receiver, for instance. Iam 
indebted to Mr. Langdon-Davies for the loan of one of his phonoporic 
receivers. 

The bell-ringing arrangement that we at present prefer is a coil 
telephone of the taning fork pattern, so that (if protected from 
mechanical shaking) it shall only respond to a definite note, and not 
to casual currents in the line. 

The light coil hangs to the limb of a large tuning fork, and on this 
or on the other limb is a light metallic contact which dances when 
the limb vibrates, thereby practically breaking a local relay circuit and 
letting its tongue fly over, so as to сісве а bell circuit. 

A diagram is hardly nec2seary, but here itjis:— 


Fia. 12. 


0 tog the last of the series of the suspended magnifying telephone 
eoi | 

1 is a tuning fork on firm stand. 

D is also rigidly supported, and carries а thumb screw for adjuat- 
ment of spring. 

P is а platinum stud contact carried by a very light spring, and this 


forms part of the local polarised relay circuit. 
B, which rings a bell in the very ordinary way in any office where 
calling up ie desired. | 


It may ba thought that a light coil is hardly competent to shake 
appreciably the massive steel limbs of a tuning fork; but when it is 
isochronously attuned to the pulsations of the received disturbance, 
& tuning fork is wonderfully sensitive (even to aerial vibrations, as is 
well known in an ordinary resonance iment);.and the fact 
that it is not sensitive to disturbances of accidental frequency is 
wbolly advantageous. 

The light trembling spring is, however, readily disturbed by any 
bort of shaking, and if the relay is too delicately adjusted, it may 
give A calls due to mechanical tremors. From these it must 

ga 5 E 

Continuous working at the subject for over a year on the part of 
Mr. Benjamin Davies and myself, with occasional aid from instru- 
ment makers, has naturally resulted in a mass of observations and 

experiments. What is now published is but a fragmentary selection, 
but the paper is quite long enough. 


"TuLEGRAPHY By Мланетіс INDUCTION.” 
Associate. (Read December 22nd, 1898) 


ALTHOUGH many practical trials of telegraphy by means of the 
mutual induction between two distant circuits have been made 
during the past ten years, this form of wireless telegraphy has of 
late been rather overshadowed by the more brilliant possibilities of 
telegraphy by means of Hertzian waves of high frequency, and the 
low-frequency electro-magnetic system has hardly received the atten- 
tion it deserves. It is probably not capable of such general applica- 
tion as Hertzian telegraphy, but it has a distinct adv: 
employing electro-magnetic waves of low frequency, the laws of 
which are simple and well understood, and the necessary apparatus 
for transmitting and receiving will not be too remote in type from 
dynamos and motors to enable us to readily understand the principles 
on which their design and working should be based. Moreover, with 
one limitation, to which reference will afterwards be made, our 
knowledge of the laws of msgnetic induction is sufficient to enable 
us to determine precisely what conditiona are requisite for communi- 
cation with a place at any distance. 

The author’s attention was directed to the subject some years ago 
in connection with communication between light-vessels and the 
shore, and his magnetio induction ph was, as is pretty generally 
known, tried between the North Sand light-vessel and Diinpton 
Gap, and proved a total failure, owing to the almost complete absorp- 
tion of the electro-magnetic waves by the media through which they 
were required to 


By B. EvBBSERD, 


pase. | 
Daring the time these trials were in preparation exhaustive experi- 
orks by the author, in con- 


ments were carried out at Woodfield 


junction with Mr. Oswald Cox, and the main principles of telegraphy 


dy magnet io induction were investigated, and one or two fandamental 
formule worked out. It will not be inappropriate at the present 
time, when wireless telegraphy is coming into prominence, to put the 
conditions then arrived at before the members of the Institution as 
brit fly as possible. 

When we desire to convey energy through space from one place to 
another by electro-magnetic waves, we must provide a primary 
circuit at one place to emit the induction waves, and a secondary 
circuit at the other place to receive them. Every time a current is 
varied in any way in the primary a certain fraction of the envrgy 
linked witb this circuit will appear in the secondary, to run down 
there into heat (as C? R), unless there is a motor or other trans- 
lational device included in the secondary. By maintaining an 
alternate current in the primary a continuous supply of energy is 
available in the secondary, and a suitable indicator in the secondary 
—tbat is to say, a motor adapted to convert part of the received 
electrical energy into energy of motion, either visible or audible— 
will enable the receipt of the energy to be detected. Break up the 
primary current into dote and dashes, and you have a working tele- 


graph. 

Of course, there are other means of indication which are not in 
any ordinary sense motors. For example, electrolytic effects may 
give a direct indication of the seocndary current, or a coherer may 

used to give indirect indication by closing a local circuit. But the 
popa underlying the application of magnetic induction to wire- 
ess telegraphy will be better understood if we assume the indicating 
device to convert some part of the received energy into motion. It 
may be motion only capable of bringing two contacts together to 
close a local circuit, or capable of making audible sound waves in the 
air, or it may be directly visible; but in any case something is made 
to move; and the moving body being, presumably, attached to some 
support, either by pivots or an elastic suspension, cannot be moved 
without the expenditure of energy to overcome the mechanical fric- 
tion of the pivots or tha molecular friction of the suspension. If 
sound waves are set up there is a further expenditure of energy. 

The secondary current being, of course, an alternating one, it 
is probable that the motion imparted to the indicating device 
will be oscillatory also. The Bell telephone will occur 
to everyone as typical of such an indicating device. The friction— 
resistance to motion—may follow any law with regard to velocity, it 
may even be constant (independent of velocity), but in every case 

resistance has proved to be 


examined by the author the frictional 
simply pro onal to the velocity—at all events at such frequencies 
as are y to be used in practice. In what follows it will be 


assumed that when moving with velocity, v, the moving body requires 
a force equal torv to overcome friction, r being a constant for any 
particular moving system. Calling the amplitude of oscillation a, 
and if p = 2x ¥, the mean power required to oscillate the moving 
art will be = $7 а? p, and at its maximum value the power spent 
overcoming friction will be r a? р?; the oscillation being a simple 
eine function. 
. Having got an indicator, the first step towards its application toan 
induction telegraph must be to determine the value of the coefficient r, 
and to decide upon a value for the amplitude a, which will give 
indications of the n magnitude. ese two data will enable 
primary and secondary circuits to be designed to give the required 
secondary power with any given primary power. 


Tum Inpvorive Crncurrs. 


There are two practicable ways of building such circuits. The 
first consists of running a pole line of sufficient length at each end 
of, and at right angles to, the imaginary line joining the two ts 
between which communication is to be established. Each pole line 
being earthed at both ends, the circuits complete themselves through 
the earth, and form two circuits in parallel vertical planes. This is 
the system devised by Mr. W. H. Preece. It was in practical use 
long before any other system of wireless telegraphy was heard of, 
and, indeed, it is very largely due to Mr. Preece's early and 
continuous work in this connection that we have any wireless 
telegraphy to discuss to-day. The efficiency of this system, taking 
cost of materials as a measure of efficiency, depends on the average 
depth at which the current travels in returning through the earth 
from one earth pole to the other. Many iments have been made 
by the Post oe authorities to determine the mean depth of the 
return path, but the author understands that the results do not 
indicate any definite law governing the relation between length of 

le line and depth of return. In these circumstances it becomes 

possible to accurately forecast what any proposed pair of lines will 
do. Moreover, leakage from one circuit to the other complicates 


The other method of forming the primary and secondary circuits 
consists in running a pole line completely round the boundary of a 
sufficient area of ground at each station. This, in effect, turns Mr. 
Preece's two vertical circuits into two horizontal circuits, and there 
is the immediate loss of one-half the mutual induction between them 
—an effect only compensated for if the area of the horizontal circuits 
can be increased. If the areas of the pri and secondary circuits 
are A, and 4, respectively, and the distance between them is p (D 


being large compared with the diameters of the circuits), then the 
total induction threading the secondary, 
2 ‘ 
в = — (i) 


when the circuits are in parallel planes normal to the line joining 
their centres; while in the case of the two circuits lying in the 
same plane 

Another point to bear in mind when.comparing the vertical and 
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horisontal systems is that in the former a pole Hne is only used over 
balf the whole length of circuit, the remainder being made up by the 
earth return. In the latter the pole line extends right round thé 
circuit, and is on that account likely to prove more costly. . 
However, horizontal circuits porsess compensating advantages 
which may easily outweigh their drawbacke, and in the following 
formule for determining the volume of copper in the lines, areas of 
circuite, and primary power required for signalling over any given 
distance, the circuits are supposed to be lald in a horisontal plane, 
The expressions given in (1) and ($) show that circular circuits 
will give the maximum effect fora given length of pole line. But 


this is an ideal form which could hardly be ccntemplated in practice, . 


and it will therefore be assumed that each circuit forms the boun 
olasquare ares. Since each circuit will have to serve for bot 
transmitting and receiving, it is clear that they must, if possible, be 
eee in siz3 and shape. | 


V5 Np, Rp be the total volume of wire, number of turns, and re- 
sistance of the primary circuit. 
Y, J., Bs, the corresponding values for the secondary circuit. 
a sectional area of line wire. 
p Specific resistance of line wire. 
з length of side of square circuit. 
D distance from centre of primary to centre cf secondary. 
C, value of primary current. | 
w, value of power spent in primsry. | 
w, total electrical power in eccondary. | 
B total magnetic induction threading eecondary, 
E, impressed E. M. F. in secondary. | | 
с, current in secondary. 
M mechanical power of indicator or motor in secondary. 


All the cyclic quantities are assumed to be simple sine functions, 


and the letters denoting them stand for their maximum (crest of 
wavs) values. — 
The whole of the power required in the primary circuit is assumed 
to be that wasted in heating the wires. To be strictly accurate, the 
power radiated into space, of which a minute fraction appears in the 
secondary, should be added; but at the low frequencies suitable for 
working the whole radiated power is very small compared with 


p Bp. 

To get the greatest possible conversion into mechanical energy in 
the secondary, B, must be in step with co, and the condition for 
maximum activity of a motor must be fulfilled. As is well known, 
this condition requires the back E. M. F. of the motor to be equal to 
one-balf the impressed E M.F. The highest poseible value for the 
mechanical power of the secondary indicator is, therefore, 


м = 4 B, с,. 


Bat o = .; go that = B, 
2 B, 4 B, 


: = 
Now . =pB=2 Er e; and sioe c, = M 
p? н 
| р 
pp = “P88 and a . же ате 
a 4 N,, 


pi = PU r Wp Yp | (3) 


7. p? Гы Wp Vp Vs ( 4) 


Here we have an exprossion for the pe turned into audible, 
visible, or in any other way discoverable motion by an indicator 
considered as a motor—a motor which is only required to overcome 
its own mechanical friction, and working under the ideal conditions 
of maximum activity, negligible electrical resistance snd self- 
inductarce, E. M. F. and current in step, and, lastly, absence of any 
medium which can absorb or distort the magnetic waves on their 
road between the two circuits. 
As might have been anticipated, the mechanical power does not 
in any way on the number of turns of wire into which v, and 
+, may be divided. The number of turns in primary and secondary 
vill depend only on the E. M. F. of primary generator, and E. M. F. for 
which the motor is designed; these are questions entirely distinct 
from the mechanical work to be done, just as the bearing friction in 
an ordinary motor is quite independent of the volts and amperes of 
the machine. Formula (4) aleo indicates that the least volume of 
wire «ill be used if we make v, = v.; and in that case, if we put v, 
for the total volume of wire used in the construction of the two 
cireuits, (4) becomes | 
p st Wp ve а 
822 pê pi ч) 


At this point it will be useful, by working out an example, to give 
an idea of the mechanical power which can be delivered at a distance 
of several miles by the expenditure of a reasonable amount of power 
in the primary circuit, and by means of a 5 weight of wire. 

pene we put 1,000 kilogrammes (about 1 ton) of copper wire 
into circuits 1,060 metres square and 10 kilometres apart. t the 
frequency be 100 ~, and the mean powcr spent in the primary 
circuit be 100 watts. That is to say, 


p = 628, з = 105 ст., w, = 200 x 107 ergs per second, 


It = О 11 x 105 сс, р = 17 x 10? C. d. S. units, and 


89 
D = 10° om, 


If these values are put into (4*) we get 
M = 0°34 ergs per second. | : 


Now, as will presently appear, it is quite easy to obtain indicating 
instruments which will work with less than one-third of an erg per 
second ; but it must not be forgotten that the value just given for 
the mechanical power available is under ideal conditions that cau 
only be approached — never reached. 


(To be continued.) 
Seep EEE 


REFUSE DESTRUCTION AND ELEOTRIO 
LIGHTING IN ST. PANCRAS. 


Tas Heat WonTrH £50 a Yeas! 


In view of the increasing interest now being manifested in the use of 
refuse destructors in connection with electric lighting, it may be 
instructive to place on record some facts which have just been brought 
to light in the case of the St. Pancras installation. Some time ago 
this particular destructor was transferred from the Wcrks Committee 
toa 8 Dusting and Refuse Destructor Committee, and, as 
might be «xpect:d, the destructor per se has yielded more satisfactory 
results under separate control that when i$ was included among the 
many other duties of the former Committee. 

In a report by the dps Oommittee, the consideration of which 
was postponed last until the next meeting of the Vestry, it is 
pointed out that as compared with the corresponding period of 1897, 

a weight per load collected by the Vestry in.the east and | 
west divisions has been increased from 1 ton 5 owts. to 1 ton 72 owts; 
that the average cost per ton in wages and horse hire for collecting 
has been reduced from 4s. 29d. to Ss. 63d. ; that the average amount 
consumed per cell per day has been advanced from 5 tons 5 сты. to 
6 tona 63 owts.; that the cost in total wages for destruction of refuse 
has been reduced from 2s. 4d. per ton to 1s. 1084. per ton, and that 
the total quantity of refuse now received at the destructor is ter 
since the completion of the reconstruction of the cells than it was 
previous to that time. It may be mentioned that the work of recon- 
structing the 18 cells, which are now all worked with forced blast, has 
only recently been completed. | 

In a lengtby explanatory report by Mr. Joseph Thornley, J.P., 
chairman of the Special Oommittee, particular attention is drawn 
to this feature—that during the 12 months ended Michaelmas, 1898, 
the work of destruction has been hampered in consequence of the 
reconstruction of the cells, &. He further says that “had it been 
possible to work under the same conditions as those existing at pre- 
sent, it would, I feel convinced, have been an easy matter to have 
consumed in 12 montha at least 35,000 tons, or nearly 80 per cent. 
more than was actually destroyed. Moreover, if the destruction had 
been carried on for seven days a week, as was the case previously to 
your Committee taking this work in hand, it would be necessary to 
add one-sixth to the above-mentioned figures, and the ultimate result 
would then yield nearly a 100 per oent. increase.” The quantity of 
refuse destroyed poa iem year in question amounted to 19,768 tons. 
The chairman of the Committee, at the close of his report, says 
that “а source of income which has been discarded up to 
the present lies in the enormous resources we possess for gene- 
rating electricity by the mere destruction of this refuse. It 
is difficult even to es what this particular branch of revenue 
may produce; but as soon as the Electricity Committee provide the 
necestary apparatus for the due consumption of the gases which now 
needlessly escape up the shaft, as they have undertaken to do, it will 
then be possible to ascertain something definite in that direction.” | 

Mr. J. Thornley, who opened the discussion last week on the several 
reporte and tabular statements concerning the disposal of the parish 
refuse, сү the opinion, in the course of a long speech, that it 
could bs shown that the waste gases were worth £1,000 a year to the 
Electricity Committee for steam raising purposes. The boilers were 
already in the destructor yard, and it was the duty of the Electricity 
Oommittee to get them to work, but they appeared to remain out in 
the cold. If the value of the steam was only £300 or £400 n 
annum it was worth baving. It wasonly last month that the fur- 
naces were got fully to work, and the Electricity Committee should 
take the steam without delay. 

Mr. Barnes expressed the hope that the Electricity Committee 
would seriously consider the question of utilising the heat from the 
destructor. The latter had been depicted a few years ago in glowiog 
terms as a means towards lighting the parish by electricity. 

Dr. Walter Smith, chairman of the Hlectrieity Committee, said 
that the Committee had endeavoured to use the superfluous heat, and 
bad incurred some expense for that pu It was found that 
a fair amount of heat went towards the electricity works, 
but that by the time it reached there a good deal of it 
had disappeared. Then, again, the dust so choked them 
up, that it oost more to clean the dust out of the 
boilera than the valae of the heat was to the electricity depart- 
ment. The engineer had made some careful tests with the boilers 
there, showing that to be the case. It was incorrect that the Com- 
mittee would be able to obtain an enormous amount of heat when the 
two boilers were erected. The value of the surplus heat would then 
amount to about £50 a year. That was something, but when it was 
considered that they were spending £2,000 & year on coal for the 
King's Road station, the sum of £50 was сат а very small propor- 
tion of the total cost of fuel. The did not think that the 
heat from the destructor was worth five minutes’ consideration. 
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They all thought at one time that it would be possible to get a large 
amount of heat from the destructor, but it was found they could do 
nothing of the kind, and it was not likely that they would do any- 
thing of the sort. At the same time the Committee would only be 
too giad to assist in utilising the heat as much as possible. The boilers 
would have been put in before, but it was a question whether it was 
a.wise policy to do so for the pcssible gain of £50 per annum. 

Mr. Hodgson submitted figures which, in his opinion, showed that 
the total cost of collection and destruction of the refuse by the 
Vestry amounted to no less than 7e. 7d. per ton, or about 4s. per ton 
ооли of the refuse being removed and disposed of by а con- 


OT. "ERG (Pv үш ШШЕ 

Mr. Rutter said tbat if steam could te obtaincd from the destructor 
at all times, and in the quantity required, the value of the heat units 
that could be obtained barely amounted to £50 a year. The figures 
bad been worked out by tbe chief electrical engineer. The most 
important point against the destructor was that steam could not be 
obtained at a constant pressure. It was necessary to have the steam 
at such a pressure, or otherwise there would be a flicker in the light. 
In most cases during the experimetits there had been a drop in ithe 
pressure of the steam, and that was-the reason why the destructor 
wculd never produce steam for an electric lighting undertaking of 
the magnitude of that of the Vestry. It would beall right fora 
amall enterprise, but the electricity department always required 
more steam than the destructor could ever possibly raise. It was a 
myth to suppose that the electricity undertaking would ever get 
steam of any value for the electric lighting station. 
Mr. Thornley, in the course of his reply to the discussion, stated 
that they bad sufficient power from four to six cells to drive a 
25-H. P. stone breaker. As to the utility of the heat from the 
destructor, he would undertake to introduce to the Electricity Com- 
mittee an electrician who would show them how to do it, and how to 
save several hundreds of pounds a year to the electricity depart- 
ment when the heat was used. Of courte if the committee looked at 
but would nct utili.e the gases, he conid not help it. The discussion 
$hen terminated. | | 


PHYSICS AND ELECTRICAL ENGINEERING 
IN 1898. 


Ws reproduce tte following notes on pbysics and electrical engineer- 
ing in 1898 frcm the Times review cf the science progress of the 


"Two years ago Dr. P. Zeeman made the interesting discovery that, 
df a flame coloured with sodium гав was placed between the poles 
of a powerful electro-magnet, when the magnet was excited the 
#pectrum of the light underwent а remarksble change. Viewed in a 
Uircction along the lines of force, both of the spec‘ral lines were seen 
to be doubled, and tbeir light circularly polariad. If examined in a 
direction atross the lines of the field, each single yellow sodium line 
was seen to be split into three lines, the light coming from all the 
members of the triplet being plane polarised. The detection cf 
thete changes, under the most favourable circumstances very minute, 
was only rendered possible by the employment of the best optical 
apparatus. During the year just clcsed, the Zeeman phenomenon 
has been more completely exanincd. Mr. Tclver Preston and Dr. 
Z:emau have photographed the bright line spectra of various metals, 
‘such as cadmium and sinc, with the spark points placed in a strong 
magnetic field. The effect is only found to cccur when the origin of 
the light is placed in the magnetic field. MM. A. Cornu and A. A. 
Michelson have also brcught their great optical experience to bear on 
this subject, and have fally confirmed the discovery of Zeeman. The 
interest attaching to the matter is, that it makes krown yet another 
relation between magnetism and light, and is probably not uncon- 
nected with the effect discovered long ago by Faraday, vis, 
the rotation of the plane of polarisation of light when passing 
through certain transparent bodies placed in a magnetic field. 
The theory of the phenomenon has recently been expcunded 
by Prof. A. Lorents, Dr. J. Larmor, and Prof. G. F. Fitz- 
gerald. Modern electrical research tends to show that atoms of 
‘matter or some smaller constituent eorpuscles carry on them elec- 
trical charges, and these electrical charges are probably capable 
of vibration, independently of the mass movements of the atom itself. 
-Roughly peaking, we may think of the electrical charge of an atom 
as carried about by the atom like a passenger in a carriage, but yet 
as capable of independent displacement in its conveyance. Taere 
‘are reasons for thinking that it is only by a sudden or very rapid dis- 
turbance or movement of an electric charge that we can start into 
existence the wave motion in the universal ether which constitutes 
radiation, and, when of a cular wave length, light. Hence, in 
order that a body may be luminous, it is necessary that the atomic 
electrical charges should be bronght into a state of rapid vibration. 
Ina P e denen analytical examination of fundamental phenomena, 
Dr. J. Larmor has, in a series of recent memoirs, presented to the 
Royal Society, elaborated an electrical theory of matter. Starting 
from the assumption of a space-filling ether possessing the attributes 
of inertia and elasticity, he constructs a theory of matter in which 
-what we call atoms are suppored to be formed of collocationa of elec- 
trons. Electrons may be either positive or negative, and are the 
ultimate indivisible units of electrical charge or quartity. An atom 
is assumed to be a microcosm formed of electrons in stable orbital 
motion rcund each other, and the atomic charge will depend on the 
total composition of the atom as regards electrons. An electron itself 
is a stzrain-centre or point of convergence cf a certain ether structure, 
and isolated, or in company with other electrons, can move from place 
to place in astationary cther just as a kink on a rope is a strain-form 


which can move along a stationary rope. When these electrons 
vibrate they communicate wave motion to the ether, and as they 
consist, во to pes of elementary charges of electricity in motion 
they create and are affected by a magnetic field. 

“Ita radiant body is placed in a magnetic field the orbital motions 
of these electrons or atomic charges are affected. Vibrations along 
the lines of magnetic force are unaltered, but vibrations in other 
directions are quickened or retarded acoording to the direction of 
rotation of the electron. Ifthen such a body is viewed with the 
apectroscope and if the atomic motions are of such a character as to 
үе a spectrum of bright lines, it follows that the um must 

affected by the magnetic field. For each bright line in the 
spectrum corresponds to, and is the optical expression of, a set of 
atomic variations or oscillations of electrons having a certain period. 
If some of these vibrations are slightly quickened and others slightly 
retarded this change will make itself evident by the widening of the 
spectral line or by the appearance of other bright lint s on either side 
of it. The Zeeman effect can therefore be interpreted in terms of 
that theory which regards radiation as due to the oscillations of elec- 
trical atomic charges or to electrons, and its further exploration pro- 
mises to put to the test some far-reaching hypotheses as to the 
structure of matter as well as that generally-accepted one which seeks 
for the origin of all electric and magnetic phenomena in affections cf 
the ubiquitous ether. | 

" Closely connected with the above e are is the progress that has 
been made in the art of manufacture ether waves. Before the 
time of Herts's brilliant discoveries, the only vibrations in the ether 
with which we were acquainted were those produced by the natural 
oscillations of atomic electrical charges, and made evident as ultra- 
red, visible, or ultra-violet radiation. Herts showed us how to mannu- 
facture, electrically, other ether waves of wave length a million times 
greater than those which give rire to visible light, and since his 
time numerous investigators have sought to produce Herts waves of 
continually smaller wave length. In Italy, mpa has succeeded in 
generating Herts waves of about 4 millimetres in wave length. Other 
investigators, attacking the problem from the other side, have en- 
deavoured to sift out from ordinary dark heat radiation the shorter 
wave lengths, and leave the longer ones. This last yesr Drs. H. 
Rabens and E. Ascbkinass have achieved the feat of filtering out 
from an heterogeneous radiation the waves of very great wave length 
existing in the radiation of an Auer burner. This they accomplished 
by repeated reficctions from rock salt or sylvine. They have thus 
obtained invisible radiation or ether waves, having a wave length 
100 times greater than those which give rise to the sensation of red 
light, but at the same time of only Tzoth part of the wave length of 
the shortest known Herts waves. There remain about five octaves 
of as yet unknown radiation to be produced, but when this is 
done we sbal know how to create the whole cf the vast 
gamut of ether waves lying between the ultra-violet light, found 
by Schumann to have a wave length of ,,4,,th of а milli- 
metre, and Hertz waves of many metres in length. The 
subject of ether waves leads naturally to that of the so-called wireless 
telegraphy to which much attention has been given during 1898. 
There are several methods by which electric or magnetic effects can 
be utilised for telegraphy without the use of a continuous wire 
between the two stations. One of the most simple is that which at 
one time engaged the attention of Mr. Willoughby Smith and Mr. 
Stevenson, and more lately of Mr. W. Н. Preece and Юг. Lodge. 
In the form in which it has been put into practice by Mr. Preece and 
the officials of the Postal Telegraph Department it consiste in making 
an interrupted or alternating current in one line or circuit. At some 
distant place there is a receiving lice or secondary cirouit in which a 
secondary electric current is generated by magnetic induction across 
space. The secondary current is detected by a suitable sensitive 
receiving instrument, and can be made to give rise to appropriate 
signals. This methcd has been put into practical cperation by the 
Post Office between Lavernock and Flat Holm, on the Bristol 
Channel, over a distance cf three or four miles, and is now in daily 
use for sending m s. The other method, which has attracted 
more popular attention, is based on the employment of Herts waves, 
and has been especially developed by Signor G. Marconi. In this 
wave system a long insulated upright rod or wire is erec:ed at each 
of the terminal stations. At the sending station an induction coil 
with spark balls is connected between the bottom of the rod and 
the earth, and at the reoeiving station & very sensitive detector, 
consisting of a Branly tube or tube containing fine metallic filings, is 
inserted between the upright rod and the earth. When the induction 
coil is in action rapid electrical oscillations are made in the trans- 
mitting rod and ether waves sent out from it. These, on reaching 
the receiving rod, set up an electromotive force in it which causes the 
metalic filings in the detector tuba in connection with the rod to 
become conductive. By means of a relay and battery this electrical 
change in the detector can be made to print Morse signals on a strip 
of paper utilising an ordinary Morse instrument. 

"An important scientific event of the year having especial reference 
to physics is the issue of the report of the committee appointed by the 
Treasury to consider the question of establishing a National Physical 
Laboratory. It has long been felt that Great Britain should have 
some lab.ratory which should undertake special quantitative 
researches in the interest of science and technology analogous to 
those so well carried out by the Physikulisch-Technische-Reicheanstalt 
in Berlin. Evidence was given before the Treasury Committee of the 
importance of this work, and the Committee have recommended an 
enlargement and «xtension of Kew Observatory for this purpose, and 
that the control of the new institution should be vested in the 
Royal Society. 

Turning next to the progress of electrical technology in 1898, we 
find an enormous increase in the amount of capital invested in eleo- 
trical enterprises, private and municipal. According to ' Garcke's 
Manual of Electrical Undertakings,’ there were at the beginning of 
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towns in which there is a public electric supply station, and the total 
sale of electric 

100 millicn Board of units, an output which will, no doubt, be 
found to be largely exceeded in 1899. 

* In March, 189A, a joint committee of both Houses of Parliament 
was to report on certain important questions which bad 
arisen in connection with the law of electric lighting, and particularly 
on the compulsory purchase of sites for electric supply stations and 
also on the right to make electric supply in bulk to many towns from 
a common centre. This last ma'ter arose out of a very extensive 
project for the supply of electric energy over an area of about 2,000 
square miles in the Midlands. The committee reported in favour of 
powers being granted for such bulk supply in cases where sufficient 
ad vantage to the public can be shown. 

In view of the projection of large schemes for the supply of electric 
energy in bulk over areas both in the Midlands and in Lanca- 
shire, it most be noted that a very important question is closely con- 
nected with it. It is now clearly recognised that the output in Board 


of Trade units of an electric station is a prime factor in the cost of 


manufacture. In large towns, such as Edinburgh, where the electric 
su station sends out one to two million units per annum, it is found 
the cost of generation is less than 1d. per unit. An engineering 
blem which is arising for solution is the question whether an elec- 
distribution of energy on а still larger rcale from sites near a 
eoal-pit mouth will not be able to deliver power to manufacturing 
users within a certain radius at a rate comparable with that at which 
pow is obtained in other countries from great natural falls of water. 
large scale projects have, however, raised a note of opposition 
from the municipalities in the proposed areas of supply who are 
themselves possessed of municipal electric stations. The conflicting 
interests at stake are likely, therefore, to come into collision. 

“The difficulties of supply at a pressure of 5,000 to 10,000 volts 
bave been entirely overcome, and means of two or three-phase 
alternating шек csn now be transmitted electrically at a 
high pressure, and ced to low pressure continuous currents for 
use with lamps, motors, or electro-chemical purposes. In electric 
traction there is some small but steady progress to report. In the 
cg of 1896 there were about 120 miles of electric tramline or 

way 


Stockton, Cork, and Laxey- Ramsey. Au interesting report has been 
presented during the past year to the London Oounty Council on the 
subject of mechanical traction for working the car lines under the con- 
trol of the Council. A preference is ex pressed in the report for the 
conduit system of electric traction in dealing with the problem in 
London. In provincial towns the overhead system will, no doubt, 
be preferred; but there is a third system, the surface knob 
system, which may ultimately turn oot to have special advantages in 
urban traction.  Electro-cbemistry is making great strides. The 


electro-chemical purification of copper, the preparation of alkali and 
bleach from common salt, and the manufacture of calcium carbide for 


Yet, great as are the modern utilisations of electrical 
energy for EN of illumination and power transmission, 
y 


THE USE OF GAS ENGINES FOR DYNAMO 
DRIVING. 


Ir has often been remarked that the high cost of illuminating gas in 

ss of fuel has had very much 
rogress of electric lighting. Given gas at 
cal companies would have no occasion to 


Similarly the dearness of gas in America has been responsible for the 
slow of gas engines. | 

In d the infantile stage of tho gas engine has been greati 
assisted by the supply of excellent power gas, for bad as gas is as 


ка illuminant the so-called illuminating gas sold in England is very 
good for gas engines, and is cheaper to use for small motive powers 
than is steam. Now that the gas engine has become a large powered 
machine, and has justified the putting down of special gas producir g 
plant, it is сези attention іп America. 


In Boston, United States, the Brookline Gas Company have agreed 
to reduce the of gas for fuel purposes to about 3s. 2d. per 1,000 
(75 centa), to make sliding scale prices for power pur , 80 


that of 100 H. P. about 13 cents will provide 1 H. P.-hour, 
snd in engines up to 200 Н.Р. the cost will be only 14, cents. At 
this cost gas engines will be on a par with engines using 5 or 6 lbe. 


during the year 1897 amounted to abcut 


of coal per H.P.-hour. The Brookline бою 
pede rp aa onse Massachusetts Pipe Line Compan 
completed their large coal gas plant at Everett, whence they 
to supply gas of 18 O.P. Се | 

In gas producers, so far, progress has been slow in America; but a 
writer in the Electrical World, from whose article the above is 
abstracted, looks forward to their considerable use as soon as 


have 
tend 


Americans realise that the gas engine, fed by реп will deliver 


more power per fuel unit than can be obtained from a steam en 
Ae regards 
рч of the electric motor. Thia is only to be ех] 
sms 
with electricity. The proper place of the gas engine is before the 
electric motor, its duty to produce electricity from fuel. А 3-H.P. 
electric motor can be purchased for one half the cost of a 3-H.P. 
gas engine. It will weigh 450 lbs.; ths gas engine will weigh 
1,500 lbs. The electric motor will spend the whole cost of the gas 
engine the first year of work, or, say, £40 to £50. These are Mr. 
Kelley's figures. The present writer knows where the comparison 
might be safely extended very much in favour of the motor, however. 


At the house of the American Society of Civil Engineers there is a 


direct connected 500-lights plant which has been a year at work and 


has given satisfaction. The gas engine is of Nash type, giving two 
to 2 per cent.. 


impulses every two revolutions, and it regulates 
between full and no load, while the. voltmet:r only varies one volt. 
The heating is done by a low pressure steam heating apparatus, 


and experience has justified the combined system in place of a bigh. 
the use of exhaust for 


pressure of steam for the lighting plant, an 


warming. The cost of fuel and attendance, said to be less than half 


that of street current, is hot stated, whether gas from the street 


mains or producer gas made on the premises—the latter probably. 
Even at their best, gas e 
gas which enters the cylinder, while the producer iteelf does not. 
utilise more than 80 per cent. 
fuel heat must therefore disappear in the form of heat, and it scems 
proper to inquire if a warming system could not be devised to use 
such a heat in place of a special steam warming apparatus being 
requ А 22 * side web her ОШ 
As regards the greater cost of operating electric motors, it must 
not be forgotten that the gas engine with producer costs more for 
attendsnoce, and also that. for ia ittent work the electric motor is 
at a standstill while the gas engine must run and must drive probabl 
shafting. In fact, the same arguments which go to place the email 
gas power above the small steam power may be applied to the eleo- 


We know a London workshop where a length of 114 feet of 


shaftiog is driven by a gas engine, often the only work being a small 
fan of 4-H.P. or less. Our readers can doubtless supply for them- 
selves similar instances. In most small workshops the caiculation of 
saving must not be made on the basis of power used but on power 
not used. It is in what is not driven that the ссопоту с electricity 
will be largely found. And in the growth of electric driving the gas 
engine is bound to find a parallel expane ion, but it will bs in larger 


sizes tran hitherto have been common. Gas pr ee of 250 H.P. are 
this siz) just about 
to be started, if not already at work. This, however, is using gas 


daily becoming more usual. We hear of one o 
from blast furnaces. 


DAMAGES FOR ELECTRICO SHOCK ON 
BRISBANE TRAMS. 


Tux Brisbane papers for November 15th to 22ad contain a lengthy. 
report of an interesting action heard there against the Brisbane 
Tramways Company, Limited. The claim was for £1,000 for in 
said to have been оосаріопей to Miss Margaret McLean, a milliner, 
by receiving an electric shock while entering a tramcar, Plaiotiff's 
evidence was to the effect that when she stepped on to the footboard 
of the ear she received an electric current of such geverity, that i$ threw 
her to the ground. She was laid up for five or six weeks suffering from 
violent pains in her body, limbs, and head, a swelling in her throat, 
and paralysis of her left side. Her claim set out the theory that the 
contact between the rails and the cars was incomplete, and she 
received the current which should have passed throngh the rails. 
The defence was a general denial of all the allegations. It seems 
that asthe tram stopped and plaintiff entered it, the lights were 
extinguished. She remembered subsequently hearing the conductor. 
say that it was a new car, and the wheels were too large for the rails. 
Later, she heard him say that there was dirt on the rails, The 
medical evidence attributed plaintiff's condition to some nervous 
shock, and said that an electric shock would have been likely to 
cause it. She had suffered from rheumatism, and was not 
strong at the time of the accident. She was therefore more likely to 
suffer from shock than ahealthy person. Mr. John Heeketh, Government 
electrical engineer, in giving evidence, described the tramway system. 
He said that if the con'act between the car and the rails was broken 
one effect would be tostop the car. Ifa break occurred there would. 
be immediately a current due to a pressure of 500 volte, or whatever 
ressure the trams might be worked at between the car and the rails. 
e car, in fact, would be charged with 500 volts. Provided persons 
were not connected with the car and the earth there would be no 
danger, but if a person were connected with the earth and the car 
he would be in the direct path of a current due to a pressure of 500 
volts. That was a matter of common knowledge. Precautions could be 
made against that atate of things. The precautions usually taken were to 
maintain a good contact between the wheels and the rails, and for that 
many devices had been introduced. On one tramway with which he was 


will commence the 


JO OSTSID gine. 
small engines their sale is being reduced by the oa 
wers the gas engine is not to be compared, or should not be, 


ines throw away half the beat of the: 
Something like 60 per cént. of the 
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. formerly connected they tried a brush carried in front of the leadin 

wheels of each car to keep the rails clean. That answered very well, 
but it was discarded because MT тега working at a pressure of only 
200 volts, and they found that the cost of renewing the brushes was 
greater than the compensation they had to уг» shocks. Lord 
Kelvin in опе саве recommended the use of elec:ric brashes to keep 
the contact betwoen the rails and the cars complete. If the wheels 


were too large for the raile, or were resting on dirt, there would be an ` 


imperfect contact batwesn the wheels and the rails, and it would b> 
possible for any person to recive а shock The state of the wheels 
aud rails bad everything to do with the likelihood or the possibility 
of а shock. Dirty wheels, dirty rails, or imperfeo* contact were the 
causes of sparking, and when sparking occurred it was possible to 
get а shock. He had seen a car which was reported to be the car on 
which the accident happened It was one of the new cars. He had 
seen the rails on all the tracks of the company, and some of them wera 
certainly not calculated to make a good contact between the wheels 
and the rails. Tho effect cf new wheels on old rail: would be to 


produce an imperfect contact, and therefora be favourable for sya k- 


lcg or shocks. 

The company placed the car and the power at Mr. Hesketh's 
dis posal to make tests. Tha system was опе of 500 volts. Oonsider- 
able evidence, medical and technical, was given. Mr. Jam.s 
- ÜTrackson, electrical engineer, Mr. O. W. Brain, assistant electrical 
engineer, to the New South Wales Riilway Commissioners, gave 
evidence at length. Mr. J. 8. Badger, manager and chief 
engineer of the tramways company, in the ccurse of his 
evidence, said a great mauy things as to shocks, what would and 
what would not killa man, and so on. Counsel having addressed 
the jary, the jadge summed ap, and after considering their verdict 
for nearly two hours, the jury found that the company was respon- 
sible for plaintiff receiving an electric shock, her injuries resulting 
therefrom ; also, that the company did not take reasonable care to 
use the best precautions ia known practice for securing the safety of 
the plaintiff. They awarded her £150 damages. 


ECONOMY TEST OF A FEED PUMP. 


We drew attention recently to the large steam consumption reported 
for the auxiliary engines and pumpes of some of the ships of the U.S. 
navy. The makers of the Weir feed pump have since written us 
(see their letter in our issue of January 20th) denying that their feed 
amp is a wastefal one, and we see in the Mariner that there have 
made some tests of a novel type of steam pamp of compound 
variety. The auxiliaries of the Minneapolis are said to be fairly 
economical, the Н.Р. of the main feed pumps baing about half of 1 
per cent. of the power of the main engines. Thus feed pumps are 
considerable power users, and it is essential they should be economical. 
The ordinary duplex feed pump ueed in the U.S. navy uses about 
120 lbs. of steam per H.P.-hour In the Minneapolis it was about 
93 lbs. at best and 200 lbs. at the worst, while the Blake double acting 
pump only used 52 lbs., and this for a small unit. 

The tests described were made at Messrs. Willans & Robinson's. 
The H.P. cylinder was 6 inches diameter, and the water cylinder 
3j inches, the L.P. steam cylinder being 9 inches, and the water 
cylinder again 3j inches, all had the same stroke of 8 inches. The pum 
outlet was throttled to about 200 lbs. pressure to represent act 
ре Either side can be run asa ssparats pump, if necessary. 

ere are no short strokes made, as in ordinary duplex pumps, as 
the valves are not operated by the other sid: The pumps were 
worked condensing, without vacuum. When ran compound the steam 
Fw 9 58 lbs per I. H. P.-hour, and when run simple it was 

4 

The initial steam pressure was 112 5 lbs., which gave a mean in the 
Н.Р. cylinder of 58 06 aud 3028 in the L.P., the power developed 
being 2°54 and 3 07 I. H. P. respec‘ively, or 5 61 total. 

In the simple test, with 67:5 lbs. initial pressure, the mean 
a was 62:23; the I. H. P., 39:061; and the steam per I H. P.-hour, 

. Apparently, the compound pomp saved about 70 Ibs. of steam per 
I.H.P.-hour, as compared with ordinary pumps. Referred to the 
power, 5°61, this shows a total hourly saving of 393 lbs, or, say, 50 
lbs. of coal. This is 1, 200 lbs. per day of 24 hours. On such a steamer 
asthe Oceanic, with 30,000 H.P., the trip of 5} days would show 77 
tons of coal saved. These ате serious figares, and it seems jast a trifle 
strange to find such savings effected by pumps using only 52 lbe. of 
steam per H.P.-hour. 

Oa a *hip, where the electric light engines ought to be of economical 
type, there should be no difficulty in saving very much more thaa 
this by means of electrical driving. 

Lat us suppose electric engines producing 1 horee-power for 16 lbs. 
of steam per hour, and assume 90 per cent engine efficiency, 90 per 
cent. dynamo efficiency, and 80 per cent. motor efficiency, the pump 
efficiency remaining as before. Then the 16 lbs. will become about 
25 lbs., so that electrical driving might save half the coal now used 
by this best type of steam pump. As & practical fact, no ordinary 
slow moving piston engine can be economical without some means of 
keeping the cylinder hot, which could not conveniently be applied to 
a feed pump, and slow running auxil engines of any type must 
of necessity be exceedingly uneconomi Tney appear so vcry emall 
and trivial, tbat their enormous steam consumption is not looked into 
as it would be if better known. It is clear that if 52 1b:. be a com- 
parative economy, there is ample room for the iatroduc!ion of some- 
thing better still. So far as electricity has yet been tried in parallel 
instances, it has given a good account of itself. It is in such work 
that electricity is well Atted—shall we say to shine. 


THE PROVISION. FOR TEACHING ELECTRO- 
CHEMISTRY IN THIS COUNTRY AND 
ABROAD. 


Consronamd the important position which electricity has now taken 
in the chemical and. metallurgical indus:ries, for proof of which we 
may refer our readers to the recent summary by M.. Kershaw of 
progress in 1898,* we are surprise 1 that our воіепоз colleges and 
technical institates do nof pay more attention to electro-shemistry 
and electro-metallurgy. 8 › far as we are in possession of iaformation, 
no college or institute in this country has yet commenced regular 
courses of lectures upon thcs3 subjects, and the provision made fr 
dealing with tham has been coafined to short courses. Two 
years ago Prof. Taompson gave such a special course of lectures at the 
Finsbury Technical College, and a similar course had b:en arranged by 
Profs, Ramsay and Fleming at Uaiveraity College for February and 
March of this year, but has been dropped owing to insufficient students 
having registered their names. At the South Kensington Oentral 
College practical work in eleotro-chemi try is arranged for under 
Prof. Armstrong, but we are not awave that any regular courses of 
lectures are provided even here. Tue provinces are no b ter 
provided for than London. 

When we turn to Germany we fi id a totally different state of affairs. 
The following list has been compiled from the issue of the Elektro- 
technische Zeitschrift for Ostober 13*h, 1898, and shows the provision 
maie for electro-chemistry at certain of the German polytcohnics 
and universities ; — 


Aachen.—(1) Profs. Olaesen and Verwer, 
Practical Electro-2hemistry. | 


(2) Prof. Borchers. 


Electro-metallurgy 


2 hours weekly. | 
Introduction to des m ‘ 


ign and erection of Metal- 
lurgical and Electro-metallargical Appi- 
ratus and Factories... гад ..  .. 3 hours weekly. 

Introduction to independent work ia Mo‘al- 3 


lurgy and E'ectro-metaillargy — ... .. 6 hours weekly. 


Berlin.—Perof. von Knorr». 
General Elicotro-chemistry aad Applica'ions 


of E‘ectrolytic Methods in Iadustry 4 hours weekly. 


Practical Electro-chemistry ... .. 2 hours weekly. 
Braunschweig.—Profs, Meyer and Müller. | 
Practical El ctro-chemistry ... 6 hours weekly. 


Darmstadt —Profs. Dit ffenbach and Paul. 
General Electro-chcmistry — ... з .. 2 hours weekly. 
Practical Electro-chemistry ... 985 Daily. 

Dresden. — Prof. Foerster. 

General Electro-chemistry ... ves „ 2 hours weekly. 

Hanover.—(1) Prof. O t. 

Electrolytio Analysis ... - - oes 
(2) Prof. Heim. 
Practical Eleotro-chemistry [Ir eot [II 4 hours weekly. 


München.—Dr. Hofer. 


General Electro-chemistry ... se > 
Electro'yiic Analysis ... ae - ке 


6 hours weekly. 


3 hours weekly. 


1 hour weekly. 


It must ba noted that these are regalar courses of stud y, ала not 
spasmolic attempte to deal with the subject, similar to those cus- 
tomary hitherto ia thiscountry. Ia view cf these facts, it is not 
very surprising to learn that the electro-chemical industries are 
бетер more rapidly abroad than in the United Kingdom. The 
following facts from a recent article in the Times, reviewing the 
chemical trade in 1898, are proof of the extent to which this develop- 
ment is effecting the British alkali industry. 

Both on the Tyne and ia South Lancashire the chemical trade is 
declining, owing to competition from the electrolytic chemical manu- 
factarers, and to the progress of the industry in countries which we 
formerly supplitd. American competition is now felt even in Australia. 
Bleach has dropped in value from £5 10s. to £4 12s. 6d. par ton; 
70 per cent. caustic soda from £7 10s.to £7. On the Tyne, one works 
has been dismantled during the year, and only four now remain in 
operatio». It seems probable that considerable increase in com- 
mercial enterprise and mental alertness is needed on the part of some 
of our firms." 1 

No doubt the greater development of these industries abroad is 
partly due to the idea that water-power is necessary to render 
electrolytic methods of manufacture an economic success. It is, 
however, by no means yet certain that cheap fuel, and 
p:cximity to centres of trade, may not balance the advantages offered 
by water-power, snd two electrolytic alkali works are already ia 
operation in such a district inthis country. Scientific and technical 
knowledge, and comme: cial enterprise, are, we fear, the chief things 
lacking «t the present moment. Tae information we have given 
above relative to the provision of lecturzs and laboratory coarses for 
this subject at German universities and polytechnics shows how far 
our rivals are ahead of us with respect to the former. 


* ELECTRICAL Review, January 13th and 20th, 18.9. 
і The Times, January 6th, 1899. 
t The Times, January 7th, 1899. 
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THE LATE PROF. BARTHOLOMEW PRICE. 


Ox December 29th last died a mathematician who made a 
very considerable mark on the scientific education of one 
generation, and afterwards attained so distinguished a posi- 
tion as а man of business and public affairs, that the value 
of bis earlier scientific work might easily be overlooked. 
From 1842, till 1867, nearly every mathematical student at 
Oxford was a pupil of Prof. Bartholomew Price, and a very 
large number worked under his direct private tuition. The 
long unbroken series of senior mathematical scholars, who 
had been his private pupils, is only equalled by that of the 
Senior Wranglers taught by Ronth, at Cambridge, and his 
popil list includes the names of many who have since attained 
istinguished positions in the world. In it occur those of 
Lords Justices Cotton and Davey, the Bishops of Southwell 
and Hereford, William Spottiswoode, Henry J. Smith, per- 
haps the acutest intellect of them all, and such interesting 
names as Edward Stanhope and Charles Dodgson, the Lewis 
Carroll of the fairy stories and mental problems, The testi- 
mony of sach men to the eminent ability and intellect of 
their tutor is conclusive, no less than their regard aud res 
for his personal character. The four volumes of Prof. Price's 
work оп “ The Infinitesimal Calculus" and its application to 
mechanics, exhibit the working of a mind conscientious, 
orderly, logical, and philosophical to a high degree, and these 
qualities, rather than originality, were the notes of all his 
work. The general design of his book, as well as the 
character of the working library formed while he was pro- 
ducing it, shows it to be inspired rather by the French 
mathematicians of the earlier of the century, Fourier, 
ре апа ge, than by any English writers. The 
гв knowledge of French and German mathematicians 
was very considerable, especially so if the narrow range of 
mathematical reading general at that time is considered. 

To the end of his life he retained a great liking for the 
French writers on physics and mathematios, and bought 
their books in considerable numbers. It is generally agreed 
that the structure of the French language lends iteelf to 
clear and exposition, as do neither English nor German, 
and its pecaliar quality of lucidity attracted Prof. Price's 
scholarly mind. The necessity of non mathematica 
with the view to competitive examinations calls for, and has 
produced, books of an entirely different class; but the 
“ [pfinitesima] Calculus” is read and admired for the sake of 
арос grasp of principle and philosophical character, 

d within the last few years a new edition has been demanded, 


principally for America. 
The main facta of Prof. Price’s life have been given by 


several journals, and need not be repeated, but a little may 
be added. His father was a country clergyman of admitted 
character and ability at Coln St. Dennie, in Gloucestershire, 
and marked capacity for teachiog. Coln St. Dennis 
is near the oountry town of Northleach, whose grammar 
school has a claim to a close scholarship at Pembroke College, 
Oxford, when it can produce a boy competent to take it. 
Price, educated at home by his father, qualified himeelf, 
technically, for the Pembroke scholarship. by reading a Greek 
play by himself in the schoolroom at Northleach, and pro- 
ceeded to Oxford. He devoted himself to mathematics, and 
entered only for & pass in classics; but in this examination 
he did so well, that the examiners placed his name in the 
honours list. This case of a valuable boy attracted to a 
college by a close scholarship attached to a country school is 
by no means singular, and some of the most distinguished 
members of Pembroke have begun their connection with it 
in this way. | | 

Indeed, more important foundations than Pembroke have 
found that their interest is better served by taking the best 
boys every year from a school attached to them, even when 
they appear below their standard, than by competing for the 
cleverest boys in the open market. Loyalty of the depen- 
dents to the college can only be secured by loyalty of the 
college to its dependents. . Price’s academical course to 
the positions of fellow, tutor, bursar, professor, and finally, 
thongh near to the end of his life, Master of his College and 
Canon of Gloucester, was unbroken; but, at the same time, 
he did an immense amount of work, largely financial, for the 
University itself. While guiding with consummate acute- 
ness and fidelity the financial affairs of the University, his 


mind was intently directed to the development of the science 
schools. Holding that а university is essentially Catholic, 
that no éxact knowledge is alien to it, scientific studies pro- 
mised to him the greatest hope for the future, and no one 
man has given greater support and encouragement to all 
efforts to establish science schools, medical, phyeical, 
biological or chemical, than the late Master of Pembroke. 
All scientific men in Oxford looked to him as a certain and 
werful ally in their plans and hopes. Oxford is peculiar 
in that nearly the whole of its work is done by committees, 
and Prof. Price’s great influence on these was due as much 
to his singnlar courtesy, tact, and consideration, as to -his 
more conspicuous qualities of a clear head and capacity for 
business detail. The record of the latter part of his life 
from 1867 to 1898 is in the liberal spirit of Oxford and the 
prosperity of the University Press. His progressive sym- 
thies, backed by a qiie intellect &nd an unequalled 
nowledge of the detail of University affaire, were so clearly 
shown on the Duke of Cleveland's Commission of 1872, that 
a determined effort of the Liberal opposition, led by Mr. 
Goschen, to add his name to the Salisbary Commission of 
1877 only failed by 11 votes. The story of hia conduct of the 
business of the University Press is written in the pages of 
the ** Revised Version of the Bible," of the ** New English 
Dictionary,” and of Prof. Max Müller's edition of the 
* Sacred Books of the East.” His canonical orders were the 
sign of a spirit and a principle that through his whole life 
controlled the forces of his intellect and his energy, and of 
а confident faith that never despaired, and was: never dowr- 
cast. | 


NEW PATENTS AND ABSTRAOTS ОР 
PUBLISHED SPEOIFICATIONS. · 


ИНИ PATENTS.— 1690. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


462. "Improvements in arc lamps and lanterns.” Е. J. Sxaw. 
Dated January 9th. | 

465. “Improvements in electric ce 
boxes, and wall sockets.” J. WHITCHER. 

485. “Improvements in telegraphic relays.” 
Dated January 9th. 

490. “Improvements in electrical relays and transmitters.” 
H. W. Sotuivan. Dated January 9th. | 

503. "Improved advertisement frames adapted for the rooms of 
travellers’ hotels, and provided with an electrically actuated clock 
with an alarm if desired." E.BzrzomandP.Rovzms. Dated January 
9:h. (Complete.) | 

514. "Improvements in electric arc lamps.” Tum Davy ELEC- 
TBICAL CONSTRUCTION Company, LiwrrBD, and J. L. E. DANIEL. 
Dated January 9:h. 

516. "Improvements in telegraphic receiving and translating 
instruments." A. MurBHEAD. Dated January 9th. 


roses, fuse, and junction 
ted January 9th. 
R. W. PAUL. 


517. "Improvements in type-printing telegraph apparatus." 
C. D. ABEL. (Siemens & Halske, Aktiengesellschaft, у.) 
Dated January 9th. 

537. "Improvements in preesure regulating apparatus for electric 
mains used chiefly in connection with storage batteries.” J. 8. 


HIGHFIELD. Dated January 10th. 

540. “Improvements in methods of operating electro-motors and 
controllers, and switches connected therewith.” P. V. MoManon. 
Dated January 10th. 

571. "Improved electric arc Jamp clutch and feed mechanism.” 
H. V. James. Dated January 10th. ИЕ 

580. Telephone system." D. Н. Мпзох. Dated January 10th 
(Complete.) 3 : 

582. “А method of operating electric tramcars, &c., where a com- 
bined or alternate fixed line conductor and accumulator traction is 
used.” J. Doapity. Dated January 10th. 

626. “Improvements in or connected with telephonic instru- 
ments.” А. L. Barnp. (T. Barnet, New South Wales.) Dated 
January 10th. (Complete.) 

633. "Improvements in printing telegraphs.” F. HACHMANN, 
C. PEEIFEB, and C. ERNST. ted Jannary 10th. (Complete.) 

635. "Improvements in electrical appliances for controlling the 
supply of gas to burners and effecting ite ignition from a distance.” 
С. Franzen. Dated January 10th. Д 

655. "An improved locking anc veleasing device for electrical 
switches.” F. P. Cox. Dated January llth. | О | 
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658. An improvement in electrical switches.” F. P. Cox. 
Dated January 11th. 

657. “An improved electrical fuse-bolder.” F. P. Cox. Dated 
January 11th. 

672. Improvem 


темен for train lighting purposes." 
anuary 11th. 


690. “Improvements in means for forming eyes on wire and other 
ropes, y applicable to span wires for overbead conductors in 
electric tramway systems.” КЕ. Н. Тугив. Dated Janvary llth. ` 


699. “Improvements on and relating to electric furnaces for the 
pen of calcium carbide and otber substsnoes." TINKER AND 

OLLIDAY, Ілр., and W. Слврко. Гайка January 11th. 

710. “Improvements in or relating to apparatus fcr electrically 
controlling mecbanical movements.” Р. E. E. Ravmror and P. F. L. 
BsrLy. Date d January llth. (Complete) 

764. “Hollow or receseed punches used in connection with 
Wheatstone’s automatic telegraphy or any other systems of automatic 
transmission.” J. W. Wriimorr. Dated January 12th. (Complete) 

813. “An improved electrical sigraling and tel: grapbic ap- 

s." J.O. Sonarze, E. Renz and P. Lirroro. Dated January 
13th. (Complete.) 

825. “Improvements in electrical measuring instruments.” A. F. 
Hanger. Dated January 13th. 

864. ‘Improvements in electric arc lamps.” W. J. L. BANDY and 
T. Gn. Dated January 13th. (Complete. 

903. “Improvements in telephone exchange 'switchbosrds." 
A. EcksTRIN and W. A. GoTHRIE. Dated January 14th. 

906. “Ап improved ay gene a generator and automatic 
pol and circuit closer.” G. W. Т. Внвоввнагг. Dated January 

4th. 
907. “Improvements in transmitting printed telegraphic mes- 
sages.” А. BiLBEBMANN. Dated January 146. ( Complete.) 

918. ' Improvements in enclosed elcctric arc lamps.” 
Davy. January 14th. 

92b. “Rotary converters for single-phase alternating currents.” 
M. Ова. Dated January 14th. ( Complete.) 

934. “Mothod of and apparatus for electrically transmitting 
orders, signals, or indications from one place to another.” A. U. 
Atoock. Dated January 14th. 


ents in continuous current electric dynamos or 
H. W. Wirnsow. Datid 


W. J. 


ABSTRACTS OF PUBLISHED SPHOIFIOATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Co., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmirgham, price, post free, 94. (in stamps). 


1897. 


19,445. “Improvements relating to the distribution of electrical 
energy by means of polyphase currents, and to induction coils or 
ormers therefor.” H. H. LAk I. (Prof. G. Grassi and D. Civita.) 
Dated ipe 23rd, 1897. An induction apparatus or transformer is 
employed in systems with polyphase currents to obtain a single alternat- 
ing current for lighting purposes, measuring, &c. Motors or the like 
are supplied by the polyphase current. A device suitable for a tri- 
hased current is as follows:—The laminated iron core has three 
bs, д, B, o, wound with the three wires. The central limb may be 
wound oppositely to the others or in tbe same direction. The 
secondary coils may be wound upon the central link, B, or upon the 
d and d oniy, or the ооз may кошо їп и For currents 
more than three ser, ormer has a in 
number of limbs. 4 claims. . 


19,707. Improvements in supports for armature shafts.” W. R. 
Тномрвох. Dated August 26th, 1897. The armature shaft of an elec- 
trio generator or motor is eupported in such a manner that it is capable 
of a alight longitudinal movement daring the running of the machine, 
so as to prevent the brushes from continually bearing on the same 
part of the commutator. To the supports of the armature shaft are 
tecured a yoke Anale, f a gere · threaded tube in which is mounted 
one end of a spindle, the opposite end of which rests in a conical 
recess in the end of the armature shaft. A sleeve acted on by a 
FD Sy arranged to slide upon the spindle, and between its head 
and of the tube are arranged ball bearings. 2 claims. 


19,719. rovements in methods of and means for electrical 
conversion and bution.” В. G. Lamme. Dated August 26th, 1897. 
Relates to rotary converters for converting alternating (multiphase) 
currents into direct 5 for supplying a three- wire 
direct current system from alternating current its. Means are 
also provided whereby a plurality of different voltages may be 
secured in connection with an alternating current circuit and a 
er A grabs Direct current motors may be run at varying 

by varying the counter electromotive forces. A rotary 
converter is shown in which multipolar field magnet is of ordinary 
construction, except that the pole pieces are preferably shorter and 
wider, and may be provided with coils. The armature is of the iron- 
clad type, and the winding is cf the usual direct-current generator 
closed coil type, and connected at one end to the segments of the 
commutator, on which bear the brushes, and at the other end to 
collecting rings, which also bear brushes. Four rings and four brushes 
are employed, the machine being used for the transformation of two- 


pbase alternating currents. Under these conditions the armature 
‘rotates, direct currents being taken off by the brushes. In another 
arrangement for obtaining various electromotive forces in the werk- 
ing circuits, single coil transformers are arranged in the plece of the 
transformers. Motors are controlled by var) ing the counter 
electromotive force. 6 claims | 


1898. 


121. “Improvements in electric meters.” E. BarauLT. Dated 
October 1st, 1898. Relates to an el ctric meter constituted by an 
electric motor and a registering device. Consists of a shunt electro- 
magnet with rings about its poles, and with its armature movable 
ronnd its centre, cf a rotating diec with a metallic pin, and of series 
coils wound through the core, about a portion only of the cross 
section of the shunt magnet core. 11 claims. 


571. “Improved means for making electrical connections upon 
railway trains.“ W. Ввгввівү ard R. FosrER. Dated October 8th, 
1898. Relates to the means for making the electrical connection s for 
signalling between various им For this purpose, fixed round 
the coupling at each end of each hose pipe, is a ring which embraces 
the coupling and also surrounds the end of the hose pipe. The ring 
is fitted with two or more electric spring “ pushes” projecting from 
the fece of the ring at diametrically opposite points outside the 
coupling in such a way that upon coupling up the vacuum hose 

ipes the pushes” sball be forced together compressivg the springs. 

e ipner ends of the "pushes" are conn to the connecting 
wires which pass along the side of the carriage and communicate in 
the usual way with '' pushes" in each compartment of the compart- 
ment. 2 ; 


932. “Improvements in the manufacture or production of elec- 
trodes for secondary batteries.” О. Рок.” Dated October 12th, 
1898. Relates to the preparation of electrodes for accumulators 
by the action of electric currents whose vol dces not exceed 
two volts per cell, and may be regulated by insertion of counter 
electromotive forces without the aid of resistances. For the purpose 
of preventing the direct formation of peroxide and producing lower 
stages of oxides on the electrodes, which can be subsequently trans- 
formed by the usual treatment into positive or negative accumulator 
electrodes. 1 claim. 


1,145. "Improvements in electric cables.“ G. C. ALLINGHAM and 
W.FemmELL. Dated October 14tb, 1898. Relates to twin electric 
cables. The cables comprise two cores, each core being made up of a 
single row of corductors of circular cross section and equal siza 
covered with a suitable деши юч. The conductors forming 
the core are held in position by dies while the insulating material is 
put round them. Two cores thus formed are placed together with 
their major cross sectional dimensions lel, and a protective 
covering is applied. If desired, further lating co is ap- 
plied according to the uses to which it will be subjected. The 
dimensions of the cores are so arranged that the cores when toge 
approximate to a square cross section. 3 claims. | 


1,785. “Improvements in electrical accumulators or storage 
batteries" A. d. Apamson, T. W. ALLAN and ALLAN & ADAMBON, 
Limtrzp. Dated October 13th, 1898. Relates to the construction of 
hollow frame supports for the active material in electrical accuma- 
lators. Consists of a hollow frame having lattices with bevelled, 
round or concave surfaces extending across its sides, and having the 


‘surfaces of these lattices on the inside of the frame so as to lock as 


well as support the ‚ the frame, lattices and lug being cast in 
one piece of any suitable metal or alloy. 1 claim. 


1,887. ' Method of and means for enabling ccde or cypher printin 
or signalling to ba effected by means of the ordinary keyboards 
type - writing machines, telegraphic apparatus, type composing 
machines, or the like.” J.BaLLor. Dated September 13th, 1898. 
This invention has for its object to enable correspondence, or other 
communications, or telegrapbic messages, to be readily printed, 
composed in cypher or code, by means of an ordi keyboard such 
as is used for typewriting m es. The levers of the keyboard are 
marked with letters in the ordinary way, but on the keys caps are 
fitted with different letters on them from those of the keys, the caps 
of the instrument that is to print the message, &c., in code or cypher, 
being arranged in such order that the cap letters represent the letters 
of the ordinary word, and the letters of the keys and type-holders 
represent the corresponding code letters, while on the translating 
instrument the caps are fitted upon the keys in such order, that the 
cap letters represent the code letters and the key letters the ordinary 
words. 5 claims. 


2,382. “Improvements in or relating to electric telegraphy.” 
P. РісАлвр. Dated October 12th, 1898. This specification relates to 
electric telegraphs, and deals in detail with various combinations, 
accom by seven sheets of drawings and does not permit of 
abridgment. 14 claims. 


7,450. “Improvements in conductors, conduits, and collectors for 
electric railways and tramways.” H. Dann. Dated August 1%, 
1898. Relates to conductors, &с., and consists of a slotted rail 
within which is enclosed an isolating wooden sleeper for carrying 
the conductiog rails. The conducting rails, one preferably of iron 
and the other of copper, are mounted upon U-shaped carriers, which, 
by their elasticity tend to press the two conducting rails together, 
but they have also enough give to permit the blade-shaped collector 
to pass between the rails, and so a good contact is assured. Rectan- 
gular bent rubber guards are provided which prevent the entrance of 
water or dirt into the conduit; should, however, a little water find 
ite way io, it will drain off through the openings in the rubber guards 
and the slotted rail. 4 claims. 
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No, 1,106. 


STATIONS AND POWER 
SUPPLY. 


ALTERNATING 


One of the stock arguments against alternating supply has 
been the assertion that motive power could not be provided 
with any chance of success: It is hardly necessary to deal 
at length with this argument at the present time, because it 
has been proved that single-phase alternating motors are on 
the market which can be effectively employed for most of the 
purposes to which electric motors of moderate size are 
adapted. 

Engineers know perfectly well that the jake to 
motors as a day load on a small station, or one with a 
small day load to which motors are added, is the difficulty 
of maintaining the pressure within reasonable limits of 
variation from the declared normal. 

As Mr. Baynes pointed ont some years ago, one has to 
consider neither the plant installed nor the evening maxi- 
mum load, but the percentage variation in load during the 
day, which the throwing on and off of individual motors 
may create. In an alternating station it is obvious that 


‚ mere engine governing, however perfect, cannot compensate 


for the load changes unless the alternator characteristic be very . 
flat with a given exciting current. It is the exception rather 
than the rule to find special attention paid to switchboard 
regulation during daylight hours, arid as motors are usually 
run during this period the benefit derived financially from a 
motor load has to bé discounted by so much as is entailed. ‘by 
additional staff and attendance. 

The aspect of the question presented to the American 
engineer is rather different, as may be judged by perusal of 
an article by Mr. T. M. Meston in a recent issue of a trans- 
Atlantic contemporary. We refer to this becanse it isa good 
illustration of thé views held by those who are 
strong advocates of the motor as a revenue-yielding 
device. The argument runs as follows :—The most inte- 
resting problem connected with station management is 


the increasing of the net revenue, and any policy 


tending to give a larger gross revenue that does not at the 
same time add to the upkeep or operating expenses in the 

game proportion, must result in a gain in net profit. The 
standing charges of a station are principally charges on the 
capital outlay in the form of redemption, sinking fund, 
depreciation, and the like; rent, rates and taxes, salaries and 
wages, во far as they are necessarily incurred in maintaining 
the system in a state of preparedness to supply, and upkeep, 
&c., of the distributing system. These items cannot, under 
reasonably efficient management, be reduced by altering the 
method of running, nor are they augmented by increasing 
the classes of consuming devices supplied. Mr. Meston 
then deals with the case where a plant has been shut 
down in the day, and proceeds to show that by 
encouraging a motor load, a remunerative day service 
can be inaugurated. Like numerous advocates of cheap 
day supply, he cites clothing factories, family sewing 
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machines, dentiste, luther, jewellers, doctora (for ope- 
rating Holtz machines), coffee mills, forge blowers, 
organ blowers for churches, pumps for houses where water 
supply is taken from wells, as likely souroes of revenue. We 


are afraid that the aggregate return from these would be 


trifling compared with expectations. In this country, at 
least, the only serious consumers of electric energy for power 
purposes are lifts, workshop and warehouse motors to sup- 
plant gas engines, and the like. A fatherly Board of Trade 
insiste upon many things, amongst them b:ing the proviso 
that the supply shall be uninterrupted. Therefore, machinery 
has to be kept constantly at work, and most of the smaller 
stations bave what is termed a “day plant," ranging from 
40 kilowatts downwards to a toy of 10 kilowatts. One can 
hardly imagine that a host of coffee mills or sewing machines 
would overtax the power of even the smallest of these small 
sete, and our friends who are “ hustlers” as well as station 
managers might find something to assist their “net revenue 
account" by encouraging such humble but useful users of 
power. ‚ | 

There is, however, another side to the question, and we 
should have thought space better employed on other subjects 
had it not b:en that this side must soon receive attention 
from many engineers, while even at present a few have had 
to look into it. An example will most readily show the 
importance of the questio3. A central station may be asked 
to supply power for, say, electric welding—work which 
requires large power for a very short period of time, and 
_ therefore causes variations in the station load of considerable 
magnitude at short intervals. Such a consumer cannot, on 
the face of it, be desirable. With motors only the first few 
give much trouble; when a large number are connected it is 
most unlikely that many will bə started simultaneously and 
the individual variations oancel ont mutually. Bat it is 
difficult to see how single large consumers can be com- 
pensated by other consumers, This is a. particular case of 


the general problem that has во far been met with in only 


а few districts, the provision of outside reserve or stand-by 
to theatres and other places generally operating their own 
private plante. Apart from the commercial aspect, there is 
the technical difficulty of providing mains and sub-station 
plant and of running at such pressures that the sudden 
acquisition of load by a particular section of distributor shall 
not injuriously affect the supply to the consumers who con- 
stitute the normal load thereon, when, perhaps, the abnormal 
load has not been met with for months, and maybe years. 
We have confined our remarks to alternating systems. Oon- 
tinuous current systems are undoubtedly better able to cope 
with the change, inasmuch as it is customary to run with 
large networked distributors fed by several feeders, and there 
is no intermediate apparatus similar to transformers entering 
into the argument. 

We certainly thiok that more might be made of small 
motore. As time goes on prices will fall, and the charge for 
power or day supply will be reduced. Small motors in the 
aggregate may then be worth something, and the difficulties 
of ворру will disappear as the number inoreases. 
The one thing that station engincers, however, find 
fault with is the starting current of even the beat 
single-phase mo‘ors on the market. We may look 
forward to the time when Board of Trade inspections 
will bave to be faced, ard testing stations established. When 


‘that day comes, we sympathise with the woes of some engi- 


neers whose circuits are lightly loaded in the day time, but 
whose clientèle includes a few users of medium-sized motors. 
The erratic character of motor load is its drawback, and we 
shall doubtless see other systems following the Oounty of 
London Company in preferring 500-volt continuous for 
power gupply, thus keeping alternating for lighting only. 


Electrolytic Conductivity of Salt Solutions.— 
R, Goldschmidt and A. Reychler have devised an apparatus 
of small capacity, by which eleotrolytic conductivities may be 
taken by the method of Kohlrausch. One of the electrodes 
is permanently fixed at the bottom of an ebonite cup, and is 
connected to a binding screw by a wire passing through the 
ebonite ; the other is attached to a micrometer screw pro- 
tected at the lower extremity by an ebonite sheath. The 
distance between the electrodes may be read to about 
0'01 mm. by means of the dividéd head of the screw. The 
first apparatus, with electrodes of 9:4 mm. diameter, in a 
cap of 15:5 mm. in diameter, did not give a sufficiently clear 
sound in the telephone when the electrodes were 8 mm. ог 
more apart. The second apparatas employed, with electrodes 
of 14:3 and 40 mm. diameter, іп cups of 17:8 and 47 mm. 
diameter, respectively, gave satisfactory resulta under certain 
conditions, The speciflo conductivity of 44, N — potassium 
chloride solution was calculated from the observed resist- 
ances, R and RI, of „у N — and у}, N — potassium 
chloride solutions, taking Kohlrausch's figure for the con- 
ductivity of the former solution, 


Bp. cond. — E: x 0:002244, 
The figures obtained decreased regularly as the distance 
between the electrodes increased (after the distance of 8 mm., 
below which the results are irregular). Satisfactorily constant 
results were obtained when resistances Rm and RI, Rn and 
R!, were measured, for the distances, m and n, between the 
electrodes. "Then | | | 
Rin TER R, 


вр. cond. = Bar * 0:002244. 
This ворага ч might be employed to determine oonduc- 
tivities by a method the inverse of the ordinary. The 
resistance of & standard solution being measured for different 
distances of the electrodes, the condition of silence in the 
telephone, using solution of unknown conductivity, can be 
effected by movement of the micrometer screw, the movable 
contact on the bridge remaining at the centre of the wire. 
The above is an abstract of a paper in the Bull. Soc. Chim. 
1898, 19, (15), 675—684. 


Balancing the Distribution of Current in Multiple- 
Wound Armatures,—A practical instance of the value of 
the system of equalising the output of the varions sections 
of a parallel-wound multipolar armature, designed by Mr. 
B. G. Lamme, and described in the New York Electrical 
World, has been given by the accidental errors in connecting 
up some large electrolytic generatora. One such machine, 
says our contemporary, was operated with one of, the shunt 
exciting coils reversed for two years before the mistake was 
discovered, the armature cross connections passing currents 
which gave an armature reaction sufficient to build up the 
needed field. An 810-kw. 180-volt 4,500-ampere generator was 
operated continuously for three weeks with two coils reversed, 
very little difference in the performance being noted when 
the mistake was corrected. A further advantage of this 


system not noted in the original article is that the balancing 


of the field not only equalises the distribution of the current, 
but equalises the magnetic pull around the armature, which, 
in the case of large engine-type machines, is so great that 
unbalanced it is likely to wreck some part of the apparatus. 
Machines with cross-connected coils can be ran with the 
armature iron practically touching the DOE pieces on one 
side and double the normal gap on the other, with very little 
tendency to cling to the near poles. 


— — 
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COMBINED CONDUIT AND SURFACE 
CONTACT SYSTEM. | 


А system which claims to possess the merits of the conduit 
and surface method has lately been patented by Messrs. Stende- 
bach and Linker, whose interests in this country are repre- 
sented by Messrs. Estler Bros. 

It em a combination of the open conduit with con- 
tact studs in the centre of the track, in which, however, the 
conduit serves solely for the purpose of admitting the contact 
doser in connection with the contact apparatus and for 
drainage, or, as in the later form the contacts may be placed 
contignous to the conduit. 

The construction of the later form of conduit is as 
сер aa еу де box, in T т peur ui 
mechanism, y rectangular an y oylindric 
The oylindrical dl is of the box is Budd v with a cover, 2, 
fush with the surface of the street. Inside this cylindrical 
portion, а bar, 8, is arranged, consisting of two parta, the 
bottom of the lower portion forming a pan-like flange. The 
lower end of the bar, 3, rests in a socket of a web-of the box, 


1, while the upper end fits in a socket of the cover, 2. The 


pan-like part of the bar, 3, is fitted with a toothed wheel, 
3a, engaged in a rack, 4. The end. of this rack, 4, which 
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projects into the conduit, 7, has a widened head, 44, with 
a roller, 5, and this is outwards by the spring, 6. 
Opposite to the roller, 5, in the conduit, a bracket, 8, carries 


the space containing the contacta, while the upper end of 
the cylinder, 17, is made air-tight by means of the India- 


If the contact closer fitted to the car now passes through 
the conduit between the rollers, 5 and 8a, the rack, 45 is 


respecti 
to the feeder cable, 16, while from 18 the-currerit:is led to 
the contact studs in the centre of the track from which the 


Ж to its original positi 
Which ‚шой by the spiral spring, 21, fitted "d the 


SOME GENERAL OBSERVATIONS ON 
.J ELECTRIC TRACTION. 


Bv HORAOH F. PARSHALL, M.LO.E., M.LE.E. 


À GENERAL peper on electric traction must be to some extent dis- 
aidé ana m the standpoint of those looking for specific facta, 
su 
t is a natural thing for engineers to reason from experience with 
electric lighting plant, as to how best to design plants suitable for 
traction purposes. Such reasoning, however, is likely to be 
defective and lead to wrong results. A primary difference between 
electric lighting and electric traction, so far as the station is con- 
cerned, relates to the difference in the nature of the load—one being 
approximately constant from moment to moment, and the other 
E between wide limits, and at such a rate that many engineers 
liken the strains upon traction apparatus to those upon rolling mill 
engines. Another difference of great importance is, that in & plant 
of given nominal horse-power, from three to five times the quantity 
of electricity would be generated for traction as for lighting pur- 
poses; consequently a greater capital investment, greater refinement 
In the machinery, and greater margins in the individual machines, 
or in the number of spare machines, are commercially permissible in 
the case of electric traction. In general, lighting machinery is called 
аро to work at full load for a few hours in the day, whereas trac- 
on machinery is generally called upon to work at approximately full 


load for many hours in the day. 


The steam-generating plant for either lighting or traction of the 
same capacity need not differ in character to be equally efficient. 
Having reference, however, to the better load factor of the traction 
plant, and consequently a greater consumption of coal and a lesser 
ratio of cost of iabour to that of ma , better arrangements as to 
coal-handling machinery and oval storage are justified. More 
elaborate arrangements of steam piping are also justified, since the 
loss, due to condensation in steam pipes, is determined by the 
number of hours the pipes are under pressure rather than by the 
quantity of steam carried by them. 

Steam engines have been the subject of frequent discussions. It 
bas been a much-debated point as to whether or not an engine should 
have a heavy fly-wheel. This question resolves itself into the moet 
economical way, average loads considered, of getting the maximum 
effort from the steam engine to take care of the temporary overload- 
ing incident to traction work. | 

The dimensions of the cylinders of engines for good economy are 
determined with reference to average loads. For best economy, then, 
at regulation, heavy fly-wheels are necessary to assist, in over- 
l in traction work. The question of governing ha alto been 
frequently discussed. I do not understand why this question should 
be discussed, since nobody is of the opinion that an engine that 
governs closely is at a disadvantage. Such engines do not cost appre- 
ciably more, and are now generally manufactured. In such : 
discussions I have frequently wondered why the electrical conditions 
met with in parallel running bave not been taken into consideration. 

regulation of steam engines waa first demon- 
tors running in parallel, where the load 
ly divide with rapidly varying loads unless the engines 
go th accuracy. on d 

Another matter frequently discussed is that in res to the 
speed of engines. Here, also, the electrician is enti to some 
voice, since experience has clearly demonstrated that each піве of 
dynamo has a range of speed through which its performance either 
at to efficiency, regulation, or sparking is best, and dynamos built 
outside of this range of speed are ine at the expense of efficiency, 

or commutation. · | " | 

The speed of the 1,500 kw. dynamos which I designed some years 
ago was limited to 75 revolations per minute. Experience since then 
bas not demonstrated the advisability of increasing the beyond 
this, for this size of machine. My own experience justifies the 
statement that the mechanical and electrical conditions in the case 
of the er gi direct connected generators, generally coincide in the 


The system of transmitting mains for distribution, on account of 
the better load factor in traction installations should be designed, for 
most economical working, with a greater cross section than in the 
case of lighting with its amaller load factor. This is obvious from 
Lord Kelvin’s law, in which the interest that goes on perpetually is 
balanced the cost of the energy wasted in the mains. Olearly 
then as the cost of energy does not vary in the simple ratio of load 
factor if mains are to be utilised three or four times as many hours 
in the year at rated capacity in one case as in another, a large cross 
section cable is required if the cost of the wasted energy is to balance 
T t i 

part from the pro of a given system of transmission 
and distribution, there remains the broad question as to what will be 
the nature of the transmission, that is, whether continuous currents 
shall be used or whether the distribution shall be multiphase with 
sub-stations. The solution is to be determined in respect to the 
amount of power and the distance to which it is to bo transmitted, 
and in particular cases to the conditions of distribution. Thus, 
where a very small voltage drop is permissible in the consumer's 
circuits, as in the case of earth returns, multiphase transmission 
with frequent sub-stations becomes a necessity, where under less 


* Paper réad before the Northern Society of Electrical Engineers 
Tuesday, January 24th, 1899. | ' 
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restricted conditions continuous current transmission would be more 
economical. i 

For comparison between continuous current high tension trans- 
mission and multiphase transmission, see Proceedings Institution Civil 
Engineers, Vol. cxxxiii., Paper No. 3,090. 

It appears from this that the distance at which multiphase cuar- 
rents become efficient as compared with continuous currents at 500 
volts, is somewhat less than has been frequently anticipated. 

The fixed losses in a multiphase system for the distribution of 
power for traction work are determined largely by the maximum 
momentary load which may come upon the sub-stations. · When the 
ratio of the average to the maximum temporary load is comparatively 
large, the distance at which continuous currenta become more efficient 
than multiphase currents is increased. In very large traction instal- 
lations, in which the ratio of the average to the maximum approaches 
unity for average working, the at which high tension 
currents are more advantageous is lessened. What method of trans- 
mission will be most efficient in a particular case cannot be deter- 
mined without knowledge as to the nature of the load. In thé 
Dublin installation, which I have recently designed for 250 cars, the 
power station is PET in the centre of the system. The 
average distance of transmission is about 24 miles. I have used 500 
volts continuous current with so-called boosting machines,” taking 
the current out of the rails at certain points so as to restrict the maxi- 
mum drop in the earth to 2 or 3 volte. For two lines, extending some 
eight miles from the power staticn, I have, at a distance of about six 
miles, planned toinstal a rotary converter station. The multiphase load, 
however, being such a small fraction of the whole, I have not installed 
multiphase generating юасћісев in the station, but have used a special 
design of rotary converter run from the continuous current machines. 
Buch rotaries have to be very specially designed, since, in the case of 


the current becoming displaced in phase, they are apt to race 


. dangeérously. This is a particular case, designed after determining 
the average current consumption in any part of the system, when 
the ratio between the average and the maximum is apprcximately 
known from experience, so as to impose the minimum fixed losses, 
or, in other words, to insure, under average conditions, maximum 
eficiency. Were the number of cars doubled I would locate snb- 
stations approximately at the feeding-in points, and would use multi- 
phase transmission. : | | ' 

An advan in the- use of rotary converter stations is, that at 
constant s such macbines will give constant Yonago PERSER 
of the load or the drop in the lines (provided thia be limited to an 
economical amount), or the regulation in the transformers, so that 
such machines can be made to supply simultaneously and satis- 
factorily both traction and lighting íi tions. To justify this 
atatement I instance tests recently made on some 900 kw. rotary con- 
verters from which ful] load could be thrown on or off from one to 
the other machine without any perceptible variation of the con- 
tinuous current voltage. Е | 5 

In the designing of а multiphase system selection has to be made 
between quarter and three-phase. The сахве pese system has the 
imports advantage that but three-quarters of the weight of copper 
is required, as with either eingle or quarter-phase transmission. Oon- 
sidered, therefore, with the energy factors common in multiphase’ 
working, the three-phase system gives better transmission efficiency’ 
with the same section of copper in the average case as continuous 
йош Deg NR | | 

Another advantage is gained when the transformera are delta 
connected. Any one of the three сай fail, and the other two will 
deliver phase currents to the rotaries. There is practically no 
difference as to efficiency or working between tri-phase and quarter- 
phase rotary converters. In installations шаа general use of 
rotary converters feeding into a network at constant voltage, it is 
necessary to observe some сате in selecting the high tension mains, 
and in secaring engines with approximately constant angular velocity. 
An engine, to be entirely satisfactory, should not produce by variable 
velocity a phase displacement of more than 5° half cycle from 
that of constant velocity. The trausmitting mains should be de- 
signed with comparatively small drop, so that the rotary converters 
work properly in parallel ia different stations, and во that the rotary 
converters can generate constant voltaga with a varying load, without: 
too great phase displacement. If proper preoautions are not taken 
in these matters, rotary converters not operate satisfactorily in 
pee and are likely to give a gréat amount of trouble from spark- 

g and irregular variation of voltage. | 

For working with '' rotaries,” I would also point out the necessity 
of arran the mains so that the current in each phase is delivered 
approximately at the same voltage. I have recently been conducting 
some tests on “rotaries” working on triple concentric mains. 
As first the current in the different phases varied by about 
10 per cent., and the rotaries worked unsatisfactorily; when, 
however, the E. M. Fs. were equalised, the rotaries worked with entire 
satisfaction. The conclusion to be drawn from this, for three- 
phate working, is that the cables should have equal inductance, equal 
capacity, and equal resistance in each circuit. | 

In installations which I have designed I have used cables drawn in 
conduits, and with manholes approximately 100 yards apart, so that 
the cables can be readily replaced or supplemented to meet the 
demands of the service. Armoured cables laid in a common trench 
are objectionable, in that the burning out of one is quite likely to 
destroy its neighbour. | | 

By far the most difficult problem to solve at the present moment 
in large multiphase stations is in connection with the switching 
apparatus. Circuit breakers have been devised for continuous cur- 
rents that willopen at any current to be met with in practice. Inthe 
case of alternating currents the same perfection has not been made. I 
recently examined the plans of a 70,000-H.P. station, and could not 
but feel that the success of the whole installation was dependent upon 
the switching arrangements, | | 


Iu this discussion Ihave assumed that the distribution in a traction 
system would be by continuous currents, I have seen nothing that 
would lead me to believe that any other system will come into 
general use. | 

The next point for consideration is as to what form of apparatus 
should bs used for conducting the electricity from the distributing 
mains to the car; whether it should be the single wire overhead 
trolley system with earth return, the two-wire system with return 
overhead, or with this last connected up as a three-wire system with 
the middle pair of trolley wires acting as a neutral, or whether a con- 
duit system should be used. The valid objection to the single over- 
head trolley system, neglecting the ssthetic one, is in the use of 
the earth as a return circuit. Troubles from electrolysis bave been 
frequent in the United States where the E.M.F. drop in the earth 
return is not limited by legislation. Owing to the stringent regula- 
tions of the Board of Trade, little trouble has yet been experienced in 
England or on the Continent where similar ons are in force. 
I pointed out in a paper which I read before the Institution of Eleo- 
trical En „that with even very small E. M. Fa. a сбМаїп per- 
centage of the current in áll cases leaves the rails. With amounts of 
copper commercially permissible, either sub-a'ations at frequent 
intervals or boosting machines such as have already been described by 
Major Oardew and myself at the Institution of Electrical Engineers 
are necessary to bring the E.M.F. drop down to two or three volts, 
which in most cases of municipal working is the safe limit. If the 
E. M. F. exceeds this limit, trouble from electrolysis will probably 
occur at some date more or less remote, accordiog to the local con- 
ditions as to the location of the earth return in respect to the gas and 
water pipes and the nature of the soil. | 

The double overhead trolley system eliminates the possibility of 
trouble from electrolysis. In the case, however, of most cities where 
numerous lines converge at certain points, the double overhead con- 
struction would be complicated and objectionable in appearance. 
The same applies to the double overhead three-wire system. This 
last system has great advantages, however, and when used in connec- 
tion with rotary converters, which act both as converters aud 
equalisers, it is possible to operate tramways over very long dis- 
tances from a single generating station. 

The conduit system has been used in various American and Con- 
tinental cities with a considerable degree of success. The advantage 
of this system is, that it can be a doubly insulated system avoiding 
danger from electrolysis, and that there are no overhead wires. 
An additional rail at the side or pair of rails between the tracke, 
along the slot, has to be set off against the overhead wires on 

ng comparison between the two systems as to appearance in the 
street. 

In general, corporations are in a better position to instal conduit 
systems than private companies, sinca corporations can borrow money 
at low rates of interest, and have not во. t amortisation to còn- 
sider. Further, corporations frequently having the control of gas 
and water pipes can arrange matters so that the conduits can be put 
in at а less first cost. In some cities I believe the installation of 
conduits under a dual management would be impracticable, since the 
conduits would interfere with the gas and water pipes to such an 
extent that the conduits could not be installed, except by such 
general re-arrangement, that local consent could not be obtained. 
Undonbtedly, in the case of heavy storms, the conduit system is more 
troublesome than the overhead system. I had some examples of this 
in my recent visit to the United States. In New York it has been 
found necessary to employ an elaborate system of double-throw 
switches, so that if a part of the positive side of the system goes to 
earth, it can be put on the negative side and the negative on the 
positive side. i Ж 

The Dablin station has been designed to work all the cars in the 
City of Dablin and its suburbs. It is centrally located, and at the 
same time bas exceptional facilities for coal and water supply. The 
coal is bandled automatically from the ship to bunkers over the 
boilers, ard from thence it is weighed separately into each boiler. 
The boilers are of the water-tube type, and the Piping is on a system 
devised by myself, which I have termed. the “bye-pass” system, 
since each pair of boilers normally supply its corresponding engine, 
but can, by means of the “ bye-pass,” supply any other engine. The 
engines are of the vertical cross compoun type, 20. inches and 40 
inches cylinders, 42 inches stroke and 90 revolutions. · | 

In conclusion, I would point ont that the mistake most fre. 
quently made has been in under estimating the amount of power 
that may ultimately be required in a traction system. Both the 
вівз and type of machinery іп a generating station should be deter- 
mined fn к! to the maximum output of the station. Having 

to the present regulations of the Board of Trade and to 
economy in transmission and distribution, the limit for a 500-volt 
continnous current station is usually reached at 5,000-kw. output. 
Beyond this, a multiphase system of transmission with rotary trans- 
formers for continuous current distribution becomes necessary for 
most economical working, since experience has fully demonstrated 
the greater economy of working from a single central power station. 
The “ universal " station is the multiphase station, since it can meet 
every condition with a single type of generating machinery. Ав 
pointed out in the paper, however, the distance of transmission, 
amount of power, and the nature of the load, are the factors deter- 
mining whether a continuous current or a multiphase system is best 
bees ecard ts lich he large cities in. 
g regard to lighting experience in the American | in, 

which the three-wire system was originally installed, and which is 
now being replaced by a three-phase system with sub-stations to 
secure greater economy in working, it would seem wiser in many 
cases to sacrifice somewhat in electrical efficiency at the and 
provide for a plant suitable for practically unlimited growth, either 
as to amount of power or area of district supplied from a centeal power 
station. “ 
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DISCUSSION. 


Mr. Hanny Нрмонре, who presided, said the question before 
them tbat night was a very im t one. He believed there were 
many gentlemen conre with the Manchester and Salford Corpo- 
rations present who were largely interested in the question of eleotric 
traction, and one of the largest questions probably was, what system 
should be adopted, whether it should be overhead or underground. 
He did not want particularly to direct the discussion; he wished to 
begin with a very open mind. It would be very useful if the different 
gentlemen pretent would confine themselves as far as they could to the 
general questions raised in the paper, and, at the same time, he could 
quite see that Mr. Parshall had been very careful not to confiae him- 
self to any particular line. Speaking for bimself, he had been 
closely in icontact with the ekctric traction movement for a great 
many years. He thought in England they had the conduit system 
illustrated in a very primitive, and not unsuccessful way, in 

some years ago by Mr. Holroyd Smith. Shortly after that 
they bad the Bentley-Enigbt system and overhead, and the growth of 
that cvarhead system in connecticn with either single ccnductor or 
double conductor for the polyphase methode, as they had many 
examples of that in America and Europe to-day. He thought the 
mathetic consideraticn was a very serious one. They did not want 
to disturb the streets. On the other hand, speaking not as an elec- 
trical engineer, but as one of the public, there was no doubt that it 


was а great nuisance to have any interference with vehicles which 


were not constructed to run on the tram rails. Two tram rails were 
bad, but two with a conduit were worse. Of course,the ideal mode 
was accumulators, but they were out of the question then. On the 
other band, the overhead system had a great deal in its favour; it 
was extremely simple, it was compart voly inexpensive, and it did 
not commit them to a large ture of which they were not quite 
sure. They bad all to go . The public demanded electric 
traction, and they had to find out the simplest mode of supplying 
electric traction to Manchester. Ho thought eventually the simplest 
and cheapest would be the overhead system. On the other hand, let 
them take the w:thetic side. He had been in most of the cities in 
Europe. He would take a little place in Northern Italy, Lugano. 
There they had narrow atreets and two overhead wires. They did 
not look so bad, and were well out of the way, and certainly they did 
not suffer locally any inconvenience from the overbead wires. In 
England they were altogether behind with regard to electric traction; 
all the small places on theContinent were connected one with the other 
with the over trolley system. The overhead system originally was 
probably a temporary one; people objected to it because they were 
not used to it, and it was an astonishing thing to note how a 
thing looked ugly when they were unaccustomed to it; later 
on it at least е1 the eye, and they were sorry to have it removed. 
He thought that the gentlemen who had to deal with the spending 
of the public money and the working of the systems must not con- 
sider simply the ssthetic point of view, but rather the commercial 
and practioal point of view. He did not wish to put any bias to the 
discussion, but if they asked reveral of the gentlemen present to take 
put in the discussion, they would probably hear the pros and cons of 

sides, and see which was the best thing to bs adopted in 
Manchester. 


Mr. Ғаввляттігаід he had listened with very great interest to the paper. 


Tbe point with wbich he sympatbised with Mr. Parshall was where 


Mr. Parshall told them that іс cases of large stations they wanted to 


make the stations universs], a station which would not only feed the 
ares round about it and the trams which ran near fo it, but which шо 
feed the tramways running into the country, and do the lighting load 
as well. He need hardly give any excuse for being thoroughly in 
accord with those views. They had been the views which he had 
held all along, they were the views which caused him more than 10 
years ago to set to work the Deptford station. He would call their 
attention to the fact that although they started electric lighting 
many years ago with overhead wires, there were certainly good 
reasons for going anderground. Anyone who had to do with that 
business in London, and knew what wayleaves were, and the trouble 
of getting them, and what they had to pay for them, would know 
tbat there was derground system 
in that case. telep system was certainly one 
the loverhead wires were largely used, and were 
most desirable for getting conveniently to the different 
customers without spending. too 


What 

put up in such а cify as Manchester? It was very hard indeed to 
say. One thing he felt perfectly certain about was that if electric 
traction had been putin in England about the same time as in America, 
then there would have been no question about what they should have 
put up. Certainly the overhead system would have been the right 
thing. He did not feel at all satisfied that this was the right 
to-day. Electric traction was wanted, and must be had, and it was 
absolutely necessary to decide what to do, and to do it. They were 
already seven or eight yeara behindband, and they sppeared to have 
got to such a state in the industry that some might say it was ina 
transient period. They knew that there had recently been 

some v large installations in the States on the underground 
system, and although it had not been a perfectly smooth 
ard easy matter to work those systems, still they 
worked satisfactorily as regarded the public, commercially 
and practically. What they would be a year or two hence 


it was hard to say, but it wu іу probable that the great desira- - 
$ 


1 of that system being sh and the demand fora system in 
the streets without overhead wires having been thoroughly demon- 


accumulator system, it had been at work now for two or three years 
with entirely satisfactory resalts. The same system had lately been 
adopted in Vienns, Dresden, and to some extent in Berlin. No one 
could doubt that outside the town in suburban districte, where there 
were no exceptional difficulties in the way of gas pipes, water pipes, 
&c., that either an overhead system or, in some exceptional cases, the 
conduit system, was much to be preferred on the question of economy, 
bat when they came to the centre of the town the case was very 
different, and therefore those towns like Hanover, and the others he 
had mentioned, had adopted the overhead system of traction in the 
suburbs, and the accumulator system in the centre of the town. The 
accumuiators were charged in some cases from the overhead trolley 
while running, and then run off from the overhead system fully 
charged, to do their service and return to their work on the outskirts. 
The disadvantages of the system were tolerably obvious. In cases 
like Hanover, where the cars were partially worked by acoumulators, 
the dead weight of the car was increased some 25 per cent. by the weight 
of the accumulators. That, of course, meant 25 per cent. more power. 
There was also the question that the accumulators also required main- 
tenance. That was a practical question which people knew very little 
about in England. ey bad had only one serious experiment with 
accumulator traction, and that was at Birmingham, on a line very ill 
equipped, and very difficult to work, and yet that lice had been, and 
was at the present time, worked with entire success by accumulators, 
and he thought by the results which had been achieved, there was no 
doubt that more one of the companies manufacturing accumulators 
in England at the present time would be willing to undertake entire 
maintenance of tbe batteries at a cost of 1d. per car mile, aod 
would make a reasonable profit upon it. You have thére a com- 
vlete answer to the question of the cost of maintenance. 
He would go back for one moment to вау that, in adding 25 per cent. 
to the weight, they must also add the loss of energy in the accumu- 
lator, which would probably add another 25 per cent., making & total 
of nearly 50 per cent. greater uired per car mile with 
the accumulator than the overhead or conduit. The advantages, 
however, were obvious. Whatever the Corporation might, in their 
wisdom, decide to do at present in the way of adopting the con- 
duit or overhead system, he was quite certain before very long 
they would see neither of those systems in existence. He would 
like to suggest to Mr. Alderman Higginbottom that it was worth 
while to make the same carefal investigations into the ques- 
tion of accumulator traction, which he had done with such con- 
spicuous success in the case of the overhead and conduit. He thought 
the discussion which had taken place in Manchester would show the 
firm grip they had got of the facts, and all he would ask was that 
the Committee, especially Mr. Alderman Higginbottom, should direct 
his attention to the question of acoumulators. It would ba no small 
advantage in a town like Manchester to get rid, absolutely, of 
return currents through the earth. No one knew better than Mr. 
Parshall what a difficult question that was. Mr. Parshall dealt with 
it in a number of cases with entire success, and there was no doubt 
that it conld be dealt with in Manchester, but at a very considerable 
cost. He need not suggest the enormous advantage of getting rid 
altogether either of putting up poles for carrying the overhead wires, 
and in the case of the conduit system getting rid of the necessity of 
taking up the streets. It was sometimes said that the adoption of 
the overhead system would have a very great advantage over the 
conduit in avoiding taking up the streets. Feeders, however, would 
have to be laid in both cases, ard with all due deference to Mr. 
Wordingbam, the people of Manchester would be very glad if their 
streets were not so frequently disturbed. He would like, in con- 
clusion, to refer to a remark of Mr. Ferranti’s. Не (Mr. Ferranti) 
was surprised Mr. Parshall did not give some definite opinion ss 
to whether the conduit or overhead system was the most suitable. 
Mr. Parshall was a wise man, and would not venture an opinion 
until he was really acquainted with all the local conditions. He 
hoped Mr. Pars at some future time after he had investigated 
the local conditions would give them the benefit of another _рарег, 
meanwhile the chairman of the Tramways Committee would do 
well to suspend his jadgment upon the system to be finally 
adopted. 

. CLIREHUGH said there were one or two points which might be 
ventilated with advantage. One was with reference to the speed of 
the 1,500 kilowatt dynamos which Mr. Parshall designed, and in which 
he limited the speed to 75 revolutions per minute. He went on to ву 
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that his own experience justified the statement that thé mechanical 
and electrical conditions in the case of the larger direct connected 
generators, generally coincided in the matter of speed," which he, 
Mr. Olirehugh, took it to mean when boiled down that Oorliss 
engines were not suitable to run higher than 75 revolutions per 
minute. Of course English experience differed very much from 
American. Another t he wished to mention. 16 was unfor- 
tunate that Mr. Parshall’s drawings were not available. The author 
mentioned that he had designed a system which he called the bye- 
pass system, where each pair of boilers supplies its own engines 
normally, but by means of the bye-pass supply any other. That was 
not at all new in this country. With to the other matters, 


any 
way, but it was obvious that it was primarily a question of capital 
expenditure as to which system they were going to adopt. With 
regard to the conduit system, they had an enormous mass of figures 
available, all of which varied immensely. They were told by some 
excellent authorities that the conduit system would cost £10,000 per 
mile, others came down to £4,000 per mile, all of which were 
probably perfectly accurate. The cost of the conduit system in 
England must be absolutely dependent upon the condition of the 
sub-soil. Those of them who had had of laying mains in 
English cities knew that the sub-soil was full of conduits and pipes, 
both altve and dead. If the conduit system to-day were introduced 
into Manchester, it was not inconceivable that it might, for a con- 
siderable portion of the distance, cost at the rate of £10,000 per mile. 
He would suggest that, although the traffic in Manchester perfectly 
warranted a very large expenditure, he was quite sure that they in 
Lancasbire did not feel inclined to d that heavy sum of money 
until they were satisfied that they reached finality in the matter, 
nnd therefore he suggested that this discussion was somewhat unne- 
cessary. They were bringing themselves to the verge of a panic on 
that question. They were not as ratepayers of Manchester in any 
way burning their boats if they did instal the overhead system. In 
a line which he had recently completed at Blackburn, the actual cost 
of the overhead equipment was £1,300 per mile. Everything used 
was absolutely common to either conduit or overhead systems, and 


nobody in the room would deny that whatever might be the merits | 


of any existing conduit system, it was obvious that in 5 or 10 years 
they would have something better, and something which might differ 
very largely in principle. He knew it was & dangerous sub to 
mention amongst electrical engineers, but there was such & as 
the surface contact system. This system was got to such a state of 
prosperity, that one or two prospectuses had been published. There 
were elements of success in it, and he would be a bold man who 
m 


iier getting something which might save them many thousands, 
because t 


number of people the reasons that trieal engineers in 
that accumulator traction was to-day ig, Sr but he says that he 
never had a answer. Dr. Hopkinson must an ex- 


tremely difficult man to convince. The answer to him 
seemed satisfactory. 50 passengers in a car weighed 
approximately 7,000 lbs.; the acoumulators to 
three passengers would weigh 4,000 lbs. To travel 
at the rate of 8 miles an hour with this weight would 
take a large amount of additional horse-power. They all 
realised if they could get lightness and economy in 
storage, it would be the idcal system. Manchester 
21900 ve Marin hey = ка учр ma Ara 
per if they went on some wisn 
they knew would work. | 
Alderman Hıcamsorrom sald as he had been 
brought into the discussion he felt bound to answer, 
not as an electrical engineer, but as a mechanical 
engineer, what he considered the right thing for 
Manchester. The whole thing hung virtually upon 
the local conditions of each town, and when they in 
Manchester considered the conduit or overhead systems, 
they must consider the local conditions as well. It 
was all well to consider a town like Washing- 
ton, with its different and a town like 


whether on the overhead or conduit system. Now 
the cost of adopting the overhcad system in Manchester 
would virtually be, from recognised authorities, £2,135 mile of 
single track. Mr. Olirehugh put it down as low as £1,300. Of course, he 


was eliminating everything in that that was common to the system 
—tram rails pure and simple. Now, if they put down a conduit 
system for 67 miles of track, it would cost something like £700,000, 
es against £144,000 for the overhead system, and that. was а con- 


sideration. But they had other things to consider. They had the 
question before them as to whether something better would not turn 
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Twenty-five per 
weight, and 25 per cent. loss in accumulators, total 50 
would make the difference between working at a profi 
at а loss, and he thought until science had shown that a 
work with far less loss than that, the accumulator car was 
question. 
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(To be continued.) 
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of su ping current for 70 16-O.P. incandescenoe ta, or about 
130 8-0.P. lights. | 
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The consumption of oil fuel, such as common Russian or Americs 
oil, which can be purchased almost anywhere at 42d. per gallon 
$ gallons per hour. Taking 70 gas burners at 5 cubio feet 300 
and VCC , 
Outalde towns, this wo represent a consum of 350 cubic 
= 10d. per hour, against 94d. for óil. Fuel, plus the water will т 
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exceed 10d. per hour. It is considered safe to reckon that in small 
plants the seein pen of oil fuel and water would be about the same 
as ordinary gas lighting. . ! | 
dimensions of the combination are 7 feet long by 2 feet 
9 inches wide, the weight under one ton. The dynamo ‘shown is of 
Ernest Scott & Mountain's "Tyne" pattern which is well 

suited for continuous running without over heating. : 
is of Messrs. Coulthard's patent high- type, and 
is fitted with balanced piston valves to both high low pressure 
the vide of the working parts are lubricated from 
Improved metallic stufüng boxes are fitted to 
rods and valve spindles. For this engine are claimed all 
advantages of the "open" and "closed" type of engine. It is 
in sheet steel covers, which can be remo in a few 

minutes. 


The boiler is of the firm's latest pattern water-tube type. The 
distinguishing features are safety[straight tubes, rapid and, uninter- 
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and boiler feed pump is connected to the ine shaft. The air 
pump is used for supplying air to the oil tank which supplies the oil 
the burner. A feed-water heater is also provided, which is coupled 
. 
ca з us e advan of suppl 
F as to 5 
quantity of the exhaust steam. These plants are made in sizes 


capable of supplying from 50 16-0. P. up to 250 16-0. P. 


THE BALANCE OF TRADE BOGEY. 


Ассовріма to Board of Trade returns, this country imports an 
enormous amount more than it exports. The correctness of the figures 
is doubted by the Engineer, and, probably, with 
justification. The balance of trade is like a red rag 
to a Spanish bull in its effect on “ fair traders and 
protectionists, to give one set of people a double 
designation.” They assume that Great Britain 
pays gold for the difference. Now, for years the 
so-called balance has been against us, and in that 
time Great Britain, a gold paying country but 
not a gold producing country, has paid away 
more gold than there is in the world. The 
question naturally arises whence came this gold, 
and why is there yet even so much left asa 
grain of the precious metal? For years the 
poen high tariff-mongers of America 

ve used the argument ad nauseam to keep the 


tion, and Great Britain has, of all European 


sunk under an incubus of debt and poverty 
owing to free trade. 
balance has been ever held up to convince people 
that America was getting hold of all the British 
gold, and the day was joyfully foretold when, in 
the near future, America’s best customer would 
Bink beneath the waves, and leave the world to 
more enlightened high tariff nations. People 
of such narrow views entirely ignored the fact 
that America itself enjoyed free trade over an 
area of nearly four million square miles, and 
they could not see this was sufficient to account 
for America’s abundant prosperity. It is well 
that the balance of trade bogey should be ex- 
posed or doubted. We have heard it stated that 
the apparent balance against us really snows 
that each unit of value we export brings us in 
something more than a unit, and this is profit; 
that we do not pay gold for the difference, but 
receive it as profit. It is certain we do not pay 
in gold. It is equally certain we do not increase 
our debts, and it is equally true that the country 
increases in its internal wealth and its outside 
inveatmenta. 

Our contemporary equally sensibly points 
out that America cannot go on for ever export- 
ing goods without taking goods in return, and 
that her entrance into outside markets is not to 
be feared, but rather made welcome as an indi- 
cation that America must of necessity become 
an importer. It is а fact impossible to gainsay 
that no nation pays for imports except by exports 
—by the product of its labour, for no country 
produces much gold at a cheap rate. Gold costs 
its value to produce. In the early gold days of 
any country, as Australia or California, the gold 


But these are soon exhausted, and are only 
indications of gold bearing reefs. 

The alluvial gold is available to give a start 
to & new country because it is so readily con- 
vertible into anything else. Reef gold getting 
then follows, and is simply an industry giving a 
narrow margin of profit, and demanding great 
expense in imported machinery and other neces- 
saries.  Gold-producing countries usually hold 
but little gold ; it all goes in exchange for values 
received. The countries which possess the gold 
are invariably those in which the population 
work. That the United States export more than 
they import is no sign that the difference is paid 
in gold, but simply that they are either becoming 


— — | creditors or are working at a loss, or are paying 


interest on external capital, which is helping to 
exploit and develop their large resources. The 
United States cannot pay interest except by 
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rupted circulation and large steam space. For cleaning purposes the 
casing can be removed in a few minutes. It will be seen that a door 
is fitted. to the front of the boiler; this enables the burner to be 
started, and admits of inspection whilst working. A combined air 


their own products. The Engineer suggests that 
the United States may be selling on credit, and 
if 80, must soon begin to import goods to defray 
these credits. The inevitable conclusion, as 
regards imports and exports, is that no nation 
can continue to make large imports for any length of time without 
becoming bankrupt unless such imports are paid for by exports. We 
are therefore paying for our huge imports by an apparently smaller 
value of exports. If this were not so the nation-would be poorer day 
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American elector tied up in the thrall of protec- , 
countries, been the one particularly held up as 
Tbe bogey of the trade 


is often cheaply procured from surface washings, 


1 


150 


THE ELECTRICAL REVIEW. Cal 44. No 1,106, Fzanvanr 8, 1899. 


by day, and could not be keeping up the continual investments abroad 
L hg made. As this same so-called ad has been 


which are being verse 


going on for years, is it not rather time that the alarmists began to 
seek some other cause for the adverseness in place of trying to cajole 
the country into a tariff war? 


LONDON COUNTY COUNCIL. 


Tan Council at the weekly meeting on Tuesday, resolved to lend 
£4,800 to the managers of the Central London Bick Asylum District 
for the provision of an electric light installation at a new asylum to 
be erected at Hendon. 


Tas TarLzPHONE SERVICE. 


Colonel Ford, on the motion for the reception of the report of the 
Highways Committee, asked whether the Postmaster-General had 
replied to the Council in regard to the proposed municipal telephone 
service for London. Mr. J. W. Benn, in reply, stated that no 
further communication had been rebeived from the Postmaster- 
General. 

BEiLEoTBRIO TBACTION. 


At the last meeting in December the Council instructed the Par- 
liamentary Committee to seek powers in the next session to enable 
the Council to adopt electric traction on its tramways, and for that 
purpose to reconstruct the lines in such & manner as might be neces- 
sary. In this connection the arab dal onm a stated that the 
Standing Orders of Parliament requ the motive power pro- 
posed to be used to be specified, and in the case of mechanical trac- 
tion, the mode in which such power is to be applied. Having pe 
considered the question, the Highways Committee recommended, 
decided to so amend the resolution passed 
in December as to allow of the use of the conduit, the 
trolley, or the surface contact system on the tramways. 
The Highways Committee reported that Section 22 of the 
North Metropolitan Tramways Act, 1897, empowers the company to 
use mechanical power op the tramways authorised by the Act, or any 
tramways for the time being leased to the company, subject, how- 
ever, to regulations to be made by the Board of Trade for securing 
to the public all reasonable protection against danger, and for regu- 
lating the use of electric power; but Section 24 containe a proviso 
that the pres given to the company by that section, with regard to 
the use of electric traction, shall not be exercised in апу place within 
the administrative County cf London. The agreement for lease to 
the ae of the Couucil’s northern tramways, which agreement 
is confirmed by, and forms the first schedule to, the Act, contains 
provisions for experiments with electric traction on a part of such 
tramways to be selected by the Council, and the Highways 
Committee now expressed the opinion that the proviso above 
referred to appeared to be somewhat inconsistent with the pro- 
visions of the lease in this respect. The Oommittee pointed 
out that there appeared to be no dcubt under the Act that 


mechanical traction otber than electrical might be used on the lines. 


leased to the company, and, in their opinion, it seemed desirable 
that the proviso in Section 24 should be annulled in order that the 
Council might, if so disposed, exercise the powers reserved to it in 
the lease ав regards electric traction. The Committee accordingly 


recommended that the Parliamentary Committee should be instructed — 


to take the necessary steps for the annulment of the proviso in the 
Act, and after a short discussion the proposal was agreed to. 

On the recommendation of the Building Act Committee, the Council 
refused to consent to the erection by the Vestry of Battersea of a 
generating station in Lombard Road. The reason for the refusal was 
that the proposo wood and iron enclosure to the building was con- 
sidered objectionable, and that in other respects the construction was 
unsatisfactory. 


CORRESPONDENCE. 


Cowper-Coles Electrolytic Cyclic Process. 


I have read in the ELECTRICAL REVIEW, for December 
80th, 1898, Mr. Cowper-Coles's reply to the letter I addressed 
to that journal. 

Allow me to call attention to the glaring errors contained 
in this reply, which would tend to imply that Hoepfner, 
Elmore, and others, made use before I did of discs consti- 
tuting rotatory cathodes partly immersed in the electrolyte 
in order to collect by means of scrapers the spongy metal 
adhering to them when, in consequence of the rotation, 
part of the disc emerges from the electrolyte. The Elmore 
process, which is only applicable to the electro-deposition of 
copper enables us to obtain on cathodes of certain forms, 
tubes, or various shapes, by means of the copper which is 
deposited in the midst of the electrolyte on the cathodes. 

In my process, on the contrary, the rotating disc which 
serves as а cathode is not entirely submerged in the bath, 
but only one segment of it, so that each portion of the 


dipping sone of the disc is alternately in the air and in the 
liquid which serves as electrolyte. | | 
As to the Hoepfner patenta, they cannot be quoted as 
prior inventions, since they were taken out after my patents. 
Mr. Cowper-Coles maintains that, in his eleotrolytio 
ceases, the cathode in the form of a rotating diso is not 
n апу sense more than a secondary detail, and is therefore 
unimportant. | 
If Mr. Cowper-Coles will be good enough to suppress this 


- detail (disc-cathode) in bis electrolysers, and then try to 


extract the silver from argentiferous lead, for instance, 
he will be compelled to admit that without using my 
rotating cathodes it will no longer be possible for him to 
separate the amallest particle of silver from the argentiferous 
lead, or even to effect an easy and economical deposition 
of other metals. In fact, the chief characteristic of my in- 
vention, and the one which Mr. Cowper-Coles has taken care 
to imitate, is precisely the employment of rotating disce, and 
in all electrolytic operations these discs alone will enable us 
ре certain advantages, which may be summed up as 
ollows :— 

1. The total suppression of polarisation (a) by the 
rotation of the disc constituting the cathode, (5) by the 
friction of the scrapers against the opposite faces of the discs, 
an operation which favours the giving off of hydrogen. 

2. The metal precipitated on the disc is removed as it is 
deposited, from which result the following advantages: 
(a) The metal being continually subjected to the oxidisin 
action of the liquid of the bath is not likely to be attacked, 
and consequently form local couples, the current of which is 
in an opposite direction to the principal current. (5) There 
is a considerable diminution in the electrical resistance of the 
bath since the anodes can be brought as close as possible to 
the cathodes without skort circuite, which are always detri- 
mental in any electrolytic decomposition. (c) A considerable 
saving of the electric currrent due to the diminution in the 
resistance of the bath in consequence of the possibility of 


bringing the electrodes together. 


3. The density of the various strata of liquid traversed by 
the current is the same throughout owing to the rotation of 
the disc which agitates and stirs them continually, and 
consequently prevents the liquid from forming a sediment 
at the bottom, and thinning at the top as in ordinary 
electrolysers where the liquid is at rest. 

From this explanation it follows therefore :— 

1. That the electrolytic processes of Mr. Cowper-Coles 
are identical with those patented by myself long before. 

2. That if we suppress the employment of rotating 
cathodes, the idea of which belongs to me, Mr. Cowper-Coles’s 
electrolytic processes contain nothing really new or that can 
be considered as an invention. 

D. Tommasi. 


The Dow Compound Engine. 


My attention has been called to & partial description and 
criticism of my vertical compound engine in your issue for 
December 80th, 1898. As you therein show that your 
understanding of it has been gathered from a greatly excised 
reprint of a paper read by me before the Engineer's Olub of 
this city, I have mailed to you a оору of that paper, that 
the real work of the engine may be made clear, and I trust 
that you will permit me to justify my work in your columns, 
As you note, a double vertical compound engine” with 
“cylinders closely aide by side, no receiver, and with direct 
expansion,“ is often said to be on the Woolf " system. 
This, however, is not necesearily correct, and it is rot at all 
во as regards the engine in question. Тһе “ Woolf” engine 
of 1804 followed soon after that of Hornblower, and was & 
beam engine with both cylinders connected to one end of 
the “ beam,” consequently one of them was of shorter stroke 
than the other; the engine also possessing the very essential 
difference from mine of having the expansion conducted, 
through connectiog pipes, from either end of the H.P. 
cylinder to the reverse end of the L.P. cylinder, This large 
intermediate space was fatal to the success of such attempt 
to use continuous expansion, particularly with the low pres- 
sures then in use. This engine was, at a later date, followed 
by the German “ Woolf," which was a tandem engine, also 
with large connections from the front of one cylinder to the 
back of the other, and vice versa, 
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As regards the “ receiver.” It seems to have arisen in 
eonsequence of the use of cranks set at the relation of 90°, 
which make it impossible to exhaust directly from the H.P. 
to the L.P. cylinder. You are right in supposing that I look 
upon it as а “heat radiator ;" it certainly performs that 
office very efficiently as generally used, witness the ineffec- 
tual attempta to overcome this by re-heating within the 
* receiver.” | | 

But the principal criticism to which I desire to call atten- 
tion is the statement that the H.P. cylinder has in it the 
fnll range of temperature, from boiler. to condenser, and one 
of the advantages of componnd working is sacrificed, viz , 
the division of the range of temp:rature between two 
cylinders.” I know that this method of expressing the 
advantage of compounding is often used, but would call 
attention to the fact that it only names a necessary 
incident and not the reason for the economy of com- 
pounding ; which is plainly stated by the best authori- 
ties on thermo-dynamies of the present day as lying 
in the well ascertained fact that, because the greatest 
thermic loss to the cylinder is through “initial con- 
densation,” and because that loss is consummated by 
means of re-evaporation at the exhaust portion of the 
“cycle”; when the steam from the exhaust—with a sufficient 
remaining pressure—is received into another cylinder, having 
rapacity sufficient to permit continuance of expansion, the 
loss of heat sustained by the H.P. cylinder is recovered in 
the L P. cylinder, reducing the real loss of heat—not trans- 
formed iuto energy—for the combined cylinders to that 
sustained throngh the difference in temperature between the 
initial and terminal of the L.P. cylinder; and this loss is 
also consummated only by what is expelled through means of 
its own re-evaporation, ṣe., by its own exhaust. A careful 
examination of the cylinders and indicator cards of my 
engine will show that this loss from the H.P. cylinder is 
recovered much more effectively by the L P. cylinder than 
when the large space for expansion and refrigeration is 
provided ina “receiver,” and as the loss during exhaust of 
the L.P. cylinder is covered only by the difference of tem- 
perature due to the range in this cylinder, the loss by that 
means is no greater than when the expansion from the 
exhaust of the H.P. cylinder takes place against an artificial 
bac re from a “receiver,” which interposes an 
obstacle against the return stroke of the H.P. piston, which 
isremoved by my system. This does not carry the direct 
ezpansion in that cylinder through the whole range, but at 
completion of ezhaus? the whole range is reached; against 
which the criticism will probably be made that thus the 
range of temperature is Wo pina in one cylinder as though 
it were all direct. To this I answer, that as the loss to the 
H.P. cylinder is accomplished through re-evaporation, the 
more perfect that re-evaporation the greater the amount of 
heat unite regained by the L.P. cylinder—not lost to the 
combination ; and after this re-evaporation is complete there 
can be no further transference of heat. A careful examina- 
tion of the indicator card of my engine (the double one 
shown with my paper is as carefully transcribed from actual 

as was possible), will reveal the decided gain yielded 
from the exhaust of the H.P. cylinder to the expansion ia 
the L.P. cylinder, the line representing both being necessarily 
coincident, and with a curve much above what an expansion 
unaided by that recovery of the H.P. cylinder’s losses would 


have shown. 
Josiah Dow. 


Engineer’s Club of Philadelphia, 
Penn., U.S. | 


Teaching Electro-Chemistry. 


An article appears on page 146 of this volume drawing 
attention to the non-existence of regular classes on electro- 
chemistry in the colleges of this country, and implying that 
the backward condition of electro-chemical industries here 
I8 to some extent due to this. | 

It is doubtful whether the article at all fairly representa 
the amount of instruction available and actually made use of 
in Great Britain. The subject is to some extent covered in 
an ordi course of instruction in inorganic chemistry, 
Beyond this, it becomes a specialist's business, and can only 
be gone into by those who have already obtained а good 


knowledge of chemistry and physics. Such students do not 
need regular lectures, but can themselves carry ont an 
experimental course of study in the laboratory, with little 
assistance, no very elaborate apparatus nor any great skill 
being necessary. · | 

Bat a much more important matter is, whether. there is or 
wil be any demand for electro-chemists in England, or 
whether those who take up this subject are not even now in 
the same position ав those who have studied organic 
chemistry. The article referred to mentions a class dropped 
for want of sufficient entries. Assuming that in this case 
there were no arbitrary restrictions on entries, such us 
employment in certain trades, it appears that students, even 
with the good advice which is no doubt available at the 
college in question, do not think this special kuowledge 
worth obtaining. It appears of little use to the individual, 
and is only usefal in a works with fairly large capital, which 
means that the average electro-chemist must work with or 
for those who can and will provide capital and business 
management. | 

Now, the manufacture of dyes, photographic developers, 
and many other chemicals, has been allowed to fall into the 
hands of the Germans, because our manufacturers, educated 
entirely in financial matters and in the control of rule-of- 
thumb processes, established in the absence of «ffective 
foreign competition, were unable to see the necessity for 
skilled technical assistance, or to appreciate ita value, For 
& quarter century or more nearly every manufacturer said : 
—" There are no well-trained English chemists to be had. 
I have offered as much as £6 a month, and have never been 
able to get a really good one; and that with the prospect of 
rising to £7 or even £8, in a few years, if trade improves.” 
The consequence is that chemists have found that they could 
do better in other businesses, where their special knowledge 
is probably useless, while chemical industries have not 
advanced as they might. German chemists were obtainable 
at the rate mentioned ; after gathering up all the available 
technical information in a works, they returned to Father- 
land, occasionally with data of prices and customers' names, 
and joined manufacturers with more brains, if less capital, 
than their English competitors. 

What is wanted appears to be not more training for 
sp2cialists in electro-chemistry, but better training for 
manufacturers than the financial and technical routine of 
old-established businesses, where sons learn only what their 
fathers knew, without any preparation for dealing with 
changing economic conditions, v 


Electrical Fittings Censorship. 


With referenoe to the question of efficiency in the use of 
high voltage or 200-volt fittings, may I ask you to insert this 
letter as a suggestion that the Municipal Electrical 
Association consider the expediency of formulating their 
requirements in some binding and definite manner. 

aving moved amongst municipal electrical engineers for 
several years (10) over а wide area, it is found that the 
divergence of opinion as to what is suitable and what is not 
in fittings intended for use on the high voltage (200-volt) 
system is a cause of considerable embarrassment to manu- 
facturers and to contractors, 

The necessity for a rigid and qualified censorship over the 
eds pen efficiency of switches, fuses, and other material 

on 200-volt circuits is fully recognised and highly 
commendable ; but the existing confusion arising in conse- 
quence of the inconsistent and contrary judgments of mani- 
cipal electrical engineers over the whole country as to what 
is efficient, and what is not, is most mischievous to the public 
interest. | 

Manufaoturers are harassed by the demand to cater for 
100 districts, each local engineer insisting on bis own ideas 
being carried out to such a degree that it often occurs that a 
fitting condemned in one town on a circuit of 200 volta is 
forced upon the contractors as the only suitable fitting in 
existence in another town and must be used. In one large 
city manufacturers are asked with an inconceivable amount 
of assurance to forward duplicate samples carriage paid (of 
fittings they propose to sell) to the electric light station for 
registration, the same duplicate samples to become the abso- 
lute property of the Corporation, otherwise no manufacturer 
must hope to do business in that city, | 
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What will become of the manufacturers if this prepar 
terous idea is imitated by all the numerous electrical depart- 
ments of the towns and cities of Great Britain? Does it not 


otor comes 
ong when the work is finished, and asks where did he get 
theee switches from and whose make are they? О states he 
bought them from B. Oh! says. the inspector, B has not 
registered these switches, we know nothing of B, and they 
are condemned and must be taken down. 
My object in asking you to insert this letter is to have a 


by arriving at a consensus of opinion manufacturers 
would at once comply with requirements, whereas now they 
are simply groping in the dark, 

The system of registration is a most unsatisf method 
of orng ee problem. It is a system too oostly, and it 
has the objection that where an inspector, whose duty it is 
to approve or condemn, is not fully competent or fails in 
strict integrity of purpose, the system becomes open to abuse, 
and we should frequently hear of fittings being approved of 
that ought never to have been. | 

| С. A. Clarke. 


Municipal Enterprise. 


The article in your last issue headed “ Municipal Enter- 
prise contains a moral for engineers. 

Your views were the views of the Garston district until a 
peared on the scene, 


engineer | 
In the Liverpool autumn exhibition a remarkable painting 


represented “ Blindness and Cupidity chasing Jo the 


city.” Perhaps engineers are not all on the side of Joy! 
Are they going to make Liverpool a place that no one will 
willingly live in ? m 


“Cyclist? and * Pertinax." - 


. I have read Mr. Andreoli's letter, and now that he has the 
candour to publish his name instead of writing anonymously 
under such names as Pertinax" and “ Oyclist," I shall be 
very pleased to answer any questions he may have to put. 


8. 0. Cowper-Coles. 


4 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Тнк meeting of the Institution on Thursday evening, 
January 26th, was devoted to a discussion on the by 
Mr. С. Н. Wordingham on “The Regulation of Wiring 


He declared at 


Rules;” by Mr. R. E. B. Crompton on “The Institution 


an honorary member, the news received with the 
ntmoet satisfaction by all present. 
Mr. Crompton, in opening the discussion, appealed to those 


points. he 
was that the Institution rules might be amended or 
added to to get a set of rules which would comply 
with the standard of perfection desired by those 
who had to be responsible for work. He would then hope 
that fire insurance companies, municipal engineers, and others, 
would only have to irm to the Institution rules, and add to 
them to suit particular risks or local conditions. 

Mr. Wordingham had not many words to say in addition : 
опире А 1 that rules acceptable to all parties 
might be obtained. The subj i 


rales. Everyone must be prepared to give up something 
we are to have uniformit 


Mr. Drake was ШАЙ interested in the disoussion, as 
he was associated with Mr. Orompton in assisting to draw 
up the Institution rules. He regretted the small extent to 
which the rules were taken as a standard, the reason, in his 
opinion, being the tacit opposition of the fire offices, each of 
which desired its own rules to be adopted. The insurance 
companies say, with some truth, that they have to pay the 
piper, and should therefore be allowed to call the tune. The 
only way of meeting this seemed to be concerted action on 
the part of contractors who had to do the work. If they 
could combine and work under the Institution rules only, 
the problem would be solved. A contractor, at aiiis must 
agree to carry out the rules of the fire office or offices 
interested, and if two insurance companies are involved, one 
may, for example, require a fuse in every ceiling rose, while 
the other objects to fuses in ceiling roses altogether. He 
believed the Whitworth standard screws were arrived at by 
striking a mean between the screws of all leading makers. 
Could not the same plan be adopted? If rules were not 

ight let them be revised again, but at present the necessity 
exista for stocking patterns of all kinds of fittings, it being 
impossible to issue patterns that will comply with all the 
rules in force, and choosing the nearest to what is required 
or those мено to the office holding the major interest. 
He thought the suggestion of an Institution laboratory was 
an excellent one, but it should be restricted to a stating of 
the results of the tests made in the presence, if desired , of 
the manufacturer. | 

Mr. A. H. Howard mentioned that the formula for heat- 
ing in the Institution rules was not arrived at by rule of 
thumb, bat by ing curves of temperature from experi- 
mental data. A denen аша e Cal vara 
carrying capacity correspo very closely to even 
arrived at. There were 5 it should be 

in addition to that of general interest. The prin- 
cipal reason was that larger currents were allowed for small 
wires; this was of advantage to everyone except, perhaps, 
the cable manufacturer. 

General Webber recommended Mr. Wordingham’s exoel- 
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lent little book of rules, i.e., that in use at Manchester. The 
agreed with Mr. Crompton and Mr. Drake that 
members have not given sufficient attention to the rules of 
the Institution. In 1888 8 were issued, 19 іп ges 
uiring three pages. ese are nearly as soun 
MN as they were then. In 1888 a committee of 
revision produced 39 rules, oovering six pages of 
the Journal. Both of the foregoing were strictly 
general, and avoided specifying how work should be done. 
Between 1888 and 1888 there was only one revision of the 
Institution rules, but there were some 9 or 10 revisions of 
the Phoenix Fire Office rules. In 1896 Mr. Orompton’s 
committee was formed, and a third set of rules was issued in 
1897. The title was altered, and a new departure in scope 
was made; the rules now numbered 15, and took up 14 
of the Journal. The rules were brought up to date, 
he believed were still up to date, Certain descriptions 
were added, such as the conductivity of copper. As regarded 
the suggestion of testing laboratories, the question was one 
mostly of funds, Kew, for example, waa, to a certain extent, 
under 5 and direction of the Royal Astronomical 
Society the Royal Society ; he thought such a laboratory 
might similarly be under the Institution of Electrical 


Engineers. 
Mr. Bathurst protested against having any intention of 
riding his hobby-horse. It seemed to him that when wiring 
roles were di , uniformity is wanted, or rather no rules 
aal In preparing the rules considerable difficulty must 
have been felt, there were so many different systems of 
wiring to be considered. In making rules to cover all 
systems, he thought we were going to handicap ourselves. 
ago the speaker attempted to raise a scare in 
electrical fi res, but was told by the insurance companies and 
others that; we were not having fires. If this were the case, 
he thought the. companies ought to assist the industry b 
reducing premiums. To force them to do this, if one co 
persuade contractors and their clients to give a particular 
set of oflices all their busi would be put on the 


tariff offices. Whatever immunity this country might 
in the United States electrical fires hed to b. ciel andes 


headings. 
Mr. кеше at some length to detail his reasons 
for desiring 


4 


being summarily extinguished by the chairman ander the 
10 minutes’ rale. | 

Prof. Ayrton wanted to hear from the rc presentatives of the 
fire insurance companies on what grounds they have deoided 
to demand certain insulation resistances in wiring—some 
Mas ai want 12 megohms per lamp, others 112 megohms 
per lamp. 
unnecessary standard 
as to the principle on which these numbers of megohms have 

arrived at. 

Mr. C. A. Gawthorp thought all recognised the troubles of 
electrical contractors. He ed the Institution rules as 

ical, and scientific. He pointed out that supply 
companies and municipalities issued 10 times as many rules 
as were issned by insurance offices. Unless the former fell 


into line, it was T necessary for the latter so to do. 


He passed wiring which was carried out to the Institution 
. H. Human spoke to the point, and his contribution 
was а valuable addition to the discussion. He drew attention 
y difficulties in the way of uniformity, amongst 
these being the vested interests of the individual, “letting 
alone his tendercorns.” After taking up in detail several of 
the rules, and comparing them with insurance ideas, he 
reminded his hearers that years ago he had suggested a 


valts 


prepared a table of wiring which was based upon tempera- 
ture.“ He was pleased to see that the Institution has 
followed on similar lines. 

One or two fire office surveyors having signified their 
tatiefaction with the Institution rules, Mr. Wallis-Jones 


Бонев in the ExzornicaL Rm] some 10 years 


ing, and how the alleged troubles due to 
earthing could be got over. We are promised the conclusion . : 
of Mr. Bathurst’s remarks in the Journal, his contribution . 


He asked whether 112 megohms is not a wholly — 
to aim at. Some idea might be given 


= megohms, and he had also 


stated that this question should be looked at from position of 
outside public. Engineers were not agreed even among 
themselves as to a safe condition of- working, and what con- 
stitutes a safe condition. There was one point in the testing 
of insulation resistance that was sometimes overlooked— 
the atmospheric conditions under which it was made. He 
thought that if wiring was cut down to б-а gub- 
circuits for 100 volts and 8 amperes for 200 volts, most 
risks would be avoided. He thought it questionable policy 
to earth the frames of motors owing to the risk of shock to 
the attendants. 

Mr. Ruthven Morray and Mr. F. C. Raphael briefly. 
touched on some of the points in the rules, the latter dealing 
with several discrepancies and referring to the conductivity 
of copper, which is atated without definition of the resistance 
unit in which the measurement is made. 

Mr. Hirst regretted that nobody seemed to be acting on 
the rules. He enforced the risk of standards differing, and 
icy for gome thought being given to the manufacturer. 

. Galsworthy mentioned that insulation in new buildings 
was always low, while Mr. F. Brown amused the meeting by 

ioting the woes of the provincial contractor, whose time 
is taken up in scheduling for the benefit of the fire offices 
particulars of the work he has done. He thought that it was 
an omission in the rules that nothing was said about drop of 
E. M. F. At this point the discussion was adjourned until 
February 9th. и | 


THE LONDON TELEPHONE SERVICE. 


Om Wednesday afternoon a Conference of Delegates of the London 
Oounty Oouncil, the City Oorporation, and other local authorities 
witbin the London telephone area, was held to consider the question 


of applying for a license to establish a telephone service within this 


area. 

Alderman Sir Huxry Кионт welcomed the delegates, and said 
the matter they had to consider was of great importance in view of 
the scientific of the age. It was of the greatest importance, 
not only to the m lis but to every municipality, and he hoped 
the result of their deli ons would be advantageous to the whole 
of the metropolis. | 


It was then moved and agreed that Mr. А. О. Morgron (City Oor- 
) be asked to preside, and Mr. Morton proceeded to deal with 


not get а good telephone unless it was u 
r. J. W. , chairman of the Highways Committee of the 
London Oounty Council, moved: “ Oonference of Delegates 


represen | 
and the other local authorities within the London telephone ares, is - 

of opinion that a joint application should be made for a telephone 
license for the London telephone area in accordance with the resolu- 


it was safe for the local authorities to take gre business, the 


ind and allowing 10 per cent. ro to the 
mated that the annual cost of a re are B service for business pur- 
poses in London would be represented by the figure of £8 12s. per 
annum. They could conclude, therefore, that a £10 rate would afford 
sufficient margin for safety. It seemed that the Post Office was 
simply marking time to allow the National Telephone Company to 
t on its legs again. The Bills of the Telephone Company proposed 
do away with the rights local authorities exercised over the streets, 
and they were to be handed over to the tender mercies of the Rail- 
way and Canal Commissioners, and unless that day they took up a 
firm attitude, the Telephone Company's interest was во strong in the 
House of Commons, that the Bills might receive favourable con- 


sideration. 
Mr. S toon (Willesden) seconded the motion, and contended that 
the local authorities should haye competitive lines to reduce the 
which]: would; eventually have to be paid to the 


— re 
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Mr. Moor (City Corporation) trusted the Conference would be 
unanimous, so that'they would be in a strong’ position when they 
applied for a license. 

Mr. Writiams (Hanwell) said he certainly thought that there 
should be a certain amount of credit giver to the National Telephone 
Company for having done something for the public good. They must 
allow that people had sunk their capital in the company, and they 
ought to derive benefit from that capital. He doubted if the 
success of the Telephone Company had only been equal to the suocess 
achieved by the Works Department of the London County Oouncil if 
Mr. Benn would bave liked to have come in and experimented. 

Mr. Тновитон (London Oounty Council) supported the motion. 

Mr. Ввлоноворт (London County Council) said that he had it in 
his mind that no license would be granted for a longer period than 
1911. If so, it was a matter for serious consideration, and they had 
no figures as to cost before them. For 10,000 subscribars he took it 
the cost of establishing a service could not be less than half a million 
of money. If they were to be turned out in 1911, that was a serious 
matter. He believed in compromises, and it might be possible now 
to come to an agreement with the Telephone Company in the way of 
reducing the charges. 

The OBarRMaN ssid the resolution did not pledge them to take a 
license unless it suited them. | 

Mr. Тввкснавр (Enfield) said that they ought to know what 
scheme was intended if tha license wasgranted. Were the outlying 
districts who had no telephone service now expected to surrender 
their own rights to the London County Council or the City Oorpora- 
tion. Would the outside districts be able to call on the central body 
to start a telephone service in Enfield at a reasonable cause ? 

The CHAIBMAN said tbat as far as the Corporation had discussed 
the matter the understanding was that any scheme must have the 
support of the outlying districts, and all points would have. to be 
settled before a Parliamentary Committee. 

Mr. Panis (Erith) asked how far they would pledge themselves 
financially if they supported the resolution. 

The ОнлАтвмАн: That is answered by the last resolution. 

Mr. Равізн asked also if they would be called together again to 
consider the terms for which the license might be granted. 

The CzRAIRMAN said that would be so. 

The resolution was then put and carried unanimously. 

There was a second resolution on the agenda paper to the effect 
that the proposed service should be managed by the County Couneil 
and the Corporation, but the Cuarmman said it was not proposed to 
mova that resolution that day. 

Mr. Eusrmr said that had the resolution been moved he should 
have moved as an amendment that the District Councils should have 
one-third representation in the management of the business. 

Mr. BEAcHOROFT said they could not ask for а license unless they 
knew who was to obtain the license. 

The Снлтвмаи said the application would be made on behalf of the 
whole of tbe lccal authorities. In Parliament the question of who 
should manage it would be settled. 

Mr. Cony-Grant (Acton) thought the question should be settled at 
once, and he should move: That this Cenference is of opinion that 
the London telephone service should be mansged by the London 
County Ovuncil, the Oorporation cf London, and the other local 
authorities within the London telephone area.” 

This was seconded by Mr. Cooper (Edmonton) and supported by 
Messrs. Gridley (Hampton Wick) Baxter (Southall), Donald (Wimble- 
don), and Winser (Kingston-on-Themes), and agreed to. 

Mr. Bzrxs (Croydon) moved: That this Conference recommend a 
joint application to the Postmaster-General for the telephone license 
in accordance with the foregoing regulations.” 

a Dop (South Hornsey) seconded the motion, which was 
ев $ 

Mr. Оосрев (Edmonton) moved that the town clerk of the City 
Corporation and the clerk of the London County Council be empowered 
to draft the application for the license and send it round to the local 
authorities for approval. 

This was seconded by Mr. WirsoN (Enfield) and carried. 

Mr. Baker (Beckenbam) moved: That these resolutions be sub- 
mitted to the various authorities represented at this Conference for 
their confirmation." 

Mr. Warxer (Kingston) seconded the motion. 

Mr. Cony-Grant moved as an amendment the addition of the 
ше words: With some details as to the expense of obtaining a 

cense.” 

Mr. Dop (Horneey) seconded the amendment. 

m amendment was defeated and the resolution agreed to unani- 
mously. | 

A vote of thanks to the chairman on the motion of Mr. Вани con- 
cluded the proceedings. 


— 


LEGAL. 


Tas Vestry or Sr. Many, BarrRRSRA, v. Toe County or LONDON 
AND BRUSH ELECTBIO LIGHTING Company, LIMITED. 


Ім the Court of Appeal on Monday, before the Master of the Rolls 
and Lord Justices Rigby and Vaughan Williams, the case of the 
Vestry of St. Mary, Battersea, v. the London and Brush Electric 
Lighting Company was heard on appeal by the defendants from an 
order of Bir is Jeune, sitting as an additional judge of the 
Chancery Division, who bad granted an injunction and mandatory order 
directing the electric company to take up certain electric mains and 
wires which they bad laid down in part of Trinity Road, Battersea, 


Mr. Cares, O. O., who, with Mr. Saw, appeared in support of the 
appeal, stated that the electric company had Parliamentary powers 
to supply electricity to Wandsworth, which adjoined Battersea. To 
reach a part of their district they bad laid down mains in Trinity 
Road, Battersea, and it was in respect of the short length thus laid 
that the present action was brought. In the Court below two points 
were raised before the learned judge. One was whether the 
defendants were acting within their rights in laying down 
the mains in the Battersea district, but that was aban- 
doned by the defendants. The real question turned upon 
the point whether, admitting that the defendants were acting outside 
their powers, the Vestry had sufficient interest in the sub-soil to 
entitle them to a mandatory injunction. The case for the appellants 
would be that the interest in the sub-soil belonged not to the Vestry 
but to the adjoining owner. 

Mr. Bray, Q.O., with Mr. Оновв, who was for the respondents, 
йе that the very fact that the electric company were acting out- 
side their authority was sufficient justification for a mandatory 
injunction. His contention was that the local authority had the con- 
trol and manegement of the streets and to everything that was 
usually done with reference to the streets. It had been decided that 
the mansgement and control of a street meant somethiag more than 
the surface, but so much of the sub-soil as was usually dealt with in 
the construction of sewers, and so on. 

Lord Justice WrLLIAM8: You could have summoned these people. 

Mr. Bray: For doing it without notice ?—Yes; but that does not 
take away our right. Counsel continuing, argued that the depth at 
which these maina were laid—some 2 feet below the surface—was 
within the area of the user of the street, and that the Vestry were 
entitled to their injunction. 

Mr. Cripps having rp 

The MASTEB OF THE ROLLS, in giving judgment, said that the case 
was not altogether a satisfactory one, and he might at once state that 
the Court did not consider they were in a position to grant a man- 
datory ey eap upon the footing that notioe to remove had been 
given un Section 109 of the Metropolis Local Management Act, 
and had not been complied with. Relief had not been sought on 
that footing. In 1896 the defendants, after failing to come to terms 
with the Battersea Vestry, and knowing perfectly well that the Vestry 
would object to their laying down their pipes under the streets under 
their control, took the law into their own hands, and, in an unlawful 
and high-handed manner, broke up the paving of Trinity Street for 
& distance of about 30 yards, and laid down their electric mains. 
This was in violation of all their Parliamentary powers, and was 
utterly and entirely illegal. The fact that the con duct of the defen- 
dante was utterly and entirely illegal was a great temptation for the 
Court to be high handed with the defendants, and say to them 
summarily that they must take up the pipes which they had wrong- 
fully laid down. But they could not do that. They must not lose 
their heads, but must consider the rights of the parties, and when 
they were asked to grant a mandatory injunction, they must point 
out that the rights of the plaintiffs were not interfered with by the 
continuance of these electric mains and wires in the place they now 
were. Plaintiffs contended that these wires were only 2 feet 
below the surface of the ground, and that the surface of the 
street to that depth at least was vested in the plaintiffs. Of 
course, if that was so, the plaintiffs were right, and there would 
be a continued trespass of their rights of ownership; but 
the answer to that argument was to be found in & decided case in 
which the extent to which the soil of the street was vested in a local 
authority was very fully considered. In that case the local authority 
claimed to be the owners of the coil underneath the street, and the 
decision of the Oourt was against that contention. The extent to 
which the soil of a street was vested in a local authority was con- 
fined to so much of it as was necessary for the control, protection, 
and maintenance of the street as a highway for public use, and if 
that was so they could not maintain an action as owners of the soil 
under the pavement, and one of the most formidable grounds upon 
which the plaintiffs based their case was disposed of. Then the 
plaintiffs said that if they were not the owners of the soil 
they had over it a statutory control which was interfered 
with by the presence of the pipes. And he agreed with Mr. 
Cripps, that nothing had been done which interfered with their 
right of control. He felt bound to say he came to the conclusion he 
did with a great dea) of regret, having regard to the manner in which 
the defendante had acted, but it did not seem to him that the rights 
or powers of the plaintiffs had been interfered with by the continuance 
of the pipes in their present pon and that part of the judgment 
which granted & mandatory injunction would therefore be rev 
There would be no order as to the costs of the appeal. 


Gorp v. WINTER. 


Tuts part heard action was down for hearing before bis Honour Judge 
Lumley Smith, Q.O., in the Westminster County Court, on Monday, 
and was & claim for £75, balance of £100 commission 1n con- 
nection with the Chiswick provisional order for electric lighting. 
The case was fully reported in the Review for December 23:4. 54 

According to plaintiff's case, the Ohiswick District Council prd 
a provisional order in 1891, and Messrs. Bourne & Grant secured 88 
option under that. Defendant agreed to pay plaintiff £100 co 
mission on each provisional order he was instrumental in introducing 
to him, and of which he obtained the option. He was also to аа 
а salary, and that he had been paid. Не got the option of the О he 
wick order, and defendant resold it to Mr. Brooke-Hitching 
£1,000, and if a company was formed within six months he iind d 
have another £1,000 in cash or shares. Plaintiff had only receiv 
£25 of his commission. 

His Honous : Haa Ohiswick got the electric light yet? 
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Mr. Ross-Inams, plaintiffs counsel: They are playing with the 
option, sir. It has been resold for £5,000. 

Mr. G. O. Manxs, consulting engineer, called for the defence, said 
Mr. Grant died, and Mr. Bourne gave him instructions to sell the 
option. It was advertised and the purchase was carried out in 1897. 
The sale took place to defendant. The option would have expired 
two months from the date of the sale. 

The case was now reported to have been settled out of Court. 

Mr. CoLLINS, clerk to the Chiswick Council, by his Honour's per- 
mission, denied the truth of some statements made at the hearing 
which he considered prejudicial to his Oouncil. 


Du v. W. T. Groves & Co. 


Ат the Manchester Assiz:& on Wednesday, before Mr. Justice 
Bigham, Mr. Heyl Dia, an electrical engineer, sought to recover 
dam iges for wrongful dismissal from Messrs. W. T. Glover and C»., 
Limited, electrical engineers, Salford. Mr. C. A. Russell, Q O., and 
Mt. Sutton ware for the plaintiff, and Mr. Pickford, Q.O., and Mr. 
Byrne for the defendant company. Mr. Rassell said there was no 
dispute that plaintiff was in the employment of the company, under 
an agreement, as superintending engineer of what was known as the 
" diatrine " department of the company's business. Plaintiff was b 
birth а German, and he discovered an insulating material whic 
could b3 used for electric cables in place of gutta-percha, and which 
would come in much cheaper, and that material he called diatrine." 
There was no patent taken out, but it remained a secret pro- 
cess. He entered the service of W: T. Glover & Oo. in 
August, 1834, at a fixed salary and a royalty on every kilo of 
the material which was used in applying to the cables, In 1895 the 
agreement was modified, whereby he entered into their employment 
fora term of five years at a of £500 a year and a royalty. 
Sabsequently Mesars. Glover’s firm was converted into a limited 
company, and in May of 1898 he entered into an agreement to con- 
tinue the management of the diatrine department at £500 annum 
fot five years, and he also received, in the place of a sorts. a sum 
of £3,000, which was converted into 3,000 £1 shares in Glover's 
limited company. This agreement recited that all previous 

ments should be cancelled, and that the plaintiff should serve the 
new company as superintending engineer and chemist for five years, 
commencing January, 1898. It also provided that he should com- 
municate to the new company all the information he could regarding 
^ diatrine," and to nobody else; and, further, that he should have the 
management of the diatrine department in the company's works. 
Ia connection with the poses of £3,000, the plaintiff handed over 
the cheque as soon as he got it in exchange for the transfer of the 
shares, and it was necessary here to point out that the defendants 
counter-claimed against the plaintiff for £15 5s. for stamps aud transfer 
lees in connection with these shares. 

Tae JUDGE: That isa very small matter. It is nct worth men- 


Mr. RUssELL, continuing, said the position was something like 
this: that when he was asked by the late manager, Mr. Morton, who 
had since died, to pay the cost, the plaintiff refused, and said he was 
to have the 3,000 shares for the £3,000 cheque. Subsequently, Mr. 
Hartford was appointed secretaty, but the plaintiff refused to receive 
instructions from him in regard to the technical management of his 
department, although the correspondence (which was read) showed 
be did not object to his ing out the ordinary duties of his office. 
He was afterwards requ to give up his keys, and he wrote stating 
that he was not able to carry out the agreement under the conditions 
sought to be imposed, and that he should have to resign. Mr. Russell 
contended that this was not a resignation in а legal sense, and that as 
в result of the action of the defendants he had lost his interest in a 
valuable invention, as also a situation of £500 a year for five years, 
and, further, that since his discharge from the defendant company he 
had not been able to get another situation, in consequence of the cir- 
cumstances under which he left. 

РгатитіғР was put into the box, and confirmed the opening of 


In cross-examination by Mr. PICKFORD, he denied that he sent in 
his resignation except in a qualified mannor. He was willing to go 
on under the old conditions. He admitted that he had received £100 
in addition to the £3,000, but this, he contended, was due to him 
under the previous agreement. 

In reply to the Јсрав, Mr. Proxronp said the defence was that 
they did not dismiss the plaintiff, but that he resigned, and further, 
that even if he did not resign, they were justified in dismissing him 
for refusing to obey orders. 

Mr. Henny EDMUNDS, one of the directors of the defen- 
dant company, stated that the company never intended 1 
should receive orders of a technical character from Mr. ord, bat 
that they should only relate to the instructions previ»usly conveyed 
м to the management of the business. 
за was confirmed by another managing director, Mr. W. Н. G. 

AWOUS. 

Mr. Proxrorp contended, on this evidence, that plaintiff was 
teeponsible for the course he had taken, and must bear the con- 


la summing up, his LORDSHIP said the first question was, did the 
plaintiff resign voluntarily? If so, he was not entitled to com 

tion, The second question was, was he wrongfully dismissed? His 
Lordship went into the circumstances and said the correspondence 


sation, 
The j found for the plaintiff, damages £750. His Lord- 
Шр said there was the other cuestion of £100 paid to the plaintiff in 


March, 1898, and it was for the jury to say whether it constitated a 
part payment of the consideration m for the secret process, 
or whether the company had paid it to him iu mistake. The jary also 
found for the plaintiff on this, aud against the defendants on their 
counterclaim for £100 and £15 5s. His Lordship entered jadgment 
accordingly and certified for a special jury. 


BUSINESS NOTICES, &o. 


Agency Notices, —Mesera. Foxcroft & Duncan, of Dalston, 
have appointed the Optimus Works Oompany, of Birmingham, sole 
agents for the Midlands for their arc lamps, measuring instruments, 
&c.; and Messrs. Morris, Warden & Co., of Glasgow, sole agents for 

tland and Ulster, for their measuring instruments; also Messrs. 
James, Mills & Co., of Salford, agents for their instruments for the 
North of England. | | 


Announcements.—Mr. Alec. A. Beadle, A. M. I. E. E. 
F. C. S., announces that he has transferred his laboratories to 57, 
Chan Lane, W.C., where he has conveniences for electrical, 
chemical, and metallurgical investigations and tests. 

Messrs. Pauzetta Bros., cycle makers, 72, Charing Cross Road, 
W.C., have taken up the sale of electrical appliances. 


Aunual Dinner.—The employés of Messrs. Rosling and 
Appleby held their annual dinner on Friday, 27th ult., at the Talbot 
Hotel, Bradford, when about 150 sat down. Mr. Overend (works 
manager) was in the chair, assisted by Mr. Paus, assistant works 
manager. А musical entertainment followed. 


Bankruptey Preceedings.—The creditors of Edward 
Baldwin Pym, electrical engineer, Branham Gardens, South Kensing- 
ton, and formerly of Scarborough, met on Monday, by adjournment, 
at tho London Bankruptcy Court, before Mr. A. H. Wildy, Official 
Receiver. Accounts have now been filed showing liabilities 
£3,482 19s. 7d., and assets £112 10s. No offer was submitted, 
and the estate went into bankruptcy with the Official Receiver as 
trustee. | Е 

The Central News learns that an extradition order has been granted 
by the Italian Government in the case of Claude Vautin, the abacond- 
ing metallurgist, of 88, Old Broad Street, and that the debtor will 
shortly arrive in London. It has further transpired that the £20,000 
worth of securities alleged to have been taken away by the debtor 
have been returned through a bank, and are now in the hands of 
the trustee under the brankruptcy. The debtor's liabilities are 
roughly estimated at £69,000. | 

The first meeting of creditors іп the case of Thomas Ford, 
chandelier and electrical fittings manufacturer (T. Ford & Co., 
Birmingham), will be held at Birmingham, on February 10th, and 
the public examination on February 24th. 


Dissolution of Partnership.—Messrs, J. G. Dixon and 
Penistone ead Huddersfield) have мот partner p. Mr Olaytan 
Penistone udders ve di Я 
will attend to debts. The business be аге on at the 
same address, under the ement of Mr. J. Delebecque, and under 
the style of the Penistone Electrical Company. | | 


pany is to be wound 
up voluntarily, and Mr. H. E. Greville, 2, Staple Hill, W.O., has 
been appointed liquidator. A new company is to be registered with 
the same name, and a draft t has been approved. 

The Hastings and St. Leonards-on-Sea Electric Light Company 
resolved at meetings held on 12th and 28th ult., to wind up volun- 
ашу. Mr. J. Woodhams, Havelock Road, Hastings, being appointed 
liquidator. | 


Dowsing Luminous Electric Radiator. — Hitherto 
electric radiators have been of a non-luminous character, similar to 
hot water and steam radiators, and this fact has somewhat limited 
their use. The system of warming the air only of a room is not 
approved in this country, where the open fire is most appreciated. 

ith the new luminous electric radiators, which we illustrate, intense 
heat is radiated (as from a gas or coal fire) into the room with the 
considerable advantage that no combustion takes place, that no fumes 
are created, no fiue is required, and the heat is available immediatel 
the current is turned on. These are advantages which are not fo 
in any other form of heating apparatus. The luminous electric 
radiators waste no electricity, all is turned to heat, and the general 
effect is that of warm sunshine. The heaters are made on the prin- 
ciple of the electric incandescent lamps, and have carbon or high 
resistance metals enclosed in hermetically sealed glass protectors, 
from which the air is exhausted. The heaters, when used in con- 
junction with the patent reflectors, produce a considerable current of 
heated sir besides radiating heat into the room. It is stated that 
they last a considerable time, usually much longer than incandescent 
lamps. They can be ша 5 heat oy aedes 
warming up or cooli wn. Cons 6A current is thus 
effected. These spol heaters can also be used for other domestic 
purposes where radiant heat is required, euch as roasting (not baking), 
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grilling, toasting, warming food, airing, heating irons, and many other 
applications. The t advantage in all this is that the heat is 
immediately available, and as the intense heat rays pass direct to the 
object, there is little lost in heating the intervening air. Hence it is 
claimed that in all applications where radiant heat is required a far 
higher efficiency can be attained by these luminous heaters than with 
any other forme. Oar illustration shows Type 3, which has an orna- 
mental brass frame, patent copper reflectors, four luminous heaters, 
witb «witches. The current consumption is à unit for each hester per 
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hour, hence one of these luminous radiators with four heaters will 
consume 1 unit of electricity per hour. We are also informed that 
Mr. Dowsing bas the sole agency for England of the Leroy” radiant 
napi тч че described in rig отара папаи па теве 

bis con specially prepared high resistance blocks cum 
about j inch wide х 3 or 4 inches long, enclosed in glass tubee from 
which the air has been exhausted. Each heater takes from 130 to 
150 watts, and a namber of these heaters are combined to produce 
sufficient heat for warming or cooking purposes. 


The De Laval Steam Turbine.—With a nominal capital 
of £100,000, the De Laval new works at Leeds ought to bs a 
succ:ss. The De Laval steam turbine may be described as 
the Pelton wheel of its noe where the Parsons turbine is 
a guide blade wheel It is said that the Swedish company have 
already made over 1,000 turbines, and the French company 
nearly 600. There is a field for steam turbines, and probably 
their economy will be improved for es Berni without that 
most serious of losses, initial cylinder oon n, which is so 
destructive of economy in the ordinary type of engine. 


Electric Mining.—Messrs. John Davis & Son, of Derby, 
send us a copy of their 1899 catalogue of mach apparatus, and 
accessories required for the employment of e city for lighting 
and transmission of power purposes in mines, There are illustrations 
and descriptions of electric pumping, haulage, safety motors, com- 
bined plants, the Jeffrey cosal-cutter drill, shearer, damp proof 
fittings, electric blasting apparatus, &c. 


Electric Clocks.— The Governors of the Enniscorthy 
District Asylum will consider tenders on 1 February Sth, 
for an installation of electric tell tale clocks. Particulars on appli- 
cation to the resident medical superintendent. 


Electrical Engineering on the North-East Coast.— 
In his address last week to the delegates at the annual conference of 
the Northern Union of Mechanics’ Institutions, the president, Mr. 
W. B. Vaughan, M. I. O. E., discussed, under the title of ' The Advance 
of Northern Industries," the recent progress and improvements in 
the three departments of shipbuilding, marine engineering, and 
electrical engineering as these are carried on along North-East 
Uoast between Blyth and Whitby. 


Electrical Plant at the Barrow Steel Works.—The 
Barrow says that the very complete electrio lighting 
installation which the Barrow Hematite Steel Company have been 
patting down for the last six months is now complete. The engines 
driving this plant are to be worked by the waste gases from the blast 
farnaces, and so will not entail any cost in plant for boilers or fuel 
for the generating system. These engines have cylinders of 22 inches 
diameter and are the largost gas engines ever worked in Europe, and 
als» the largest worked in this country from the gases from blast fur- 
naces. The largest hitherto is one of 25 horse-power at the Froding- 
ham Company's Ironworks, in Lincolnshire. The power of the p 
which were tried some days ago is cf 250 H.P., and is, we under- 
stand, only part of 1,000 H.P. installation. The engines have only 
just gore through their trials, and appear to work very satisfactorily. 


Electrical Work in South America.—The New York 
Herald recently announced the incorporation of the South American 
General Electric Supply Company. s is said to denote the exten- 
sion of the foreign policy of the General Electric Company, of 
Bchenectady. Mr. anet, late manager of the foreign department 
of the company, says that the organisation of the new concern meens 
пч the » посо Company : to Sou шоев . 
ts foreign agencies, or er it is to do away 0 agencies 
altogether, and is to be represented in the foreign field direct. The 
object of the company is to sell electrical supplies to the Argentine 
Bepublic, Uruguay, Paraguay, Chili, and Bolia, in connection with 


friendly companies already established in these countries. The 
di ee oompany (4 о иго иик. р the 


0, 
year just ended the Gener ectric Company's aggregate 
— the Argentine Republic exceeded $600,000. 


Electrolytic Prepayment Meter.— We understand that 

= 8 „ 
Company, has ected a prepaymen nt for the 
meter ша Lao com ч , and that it will be shortly placed on 
the market. We are pleased to learn that many towns are ces a 
the ordinary electrolytic meter, among them being B d, 
Llandudno, and Windsor, and it is apparent that it is coming into 
general favour. 


Factory Lighting.— Messrs. W. J. Fame & Oo., of 
Nottingham, hava been entrusted with the lighting of Messrs. Carey 
and Sons’ lace factory at Southwell, near Nottingham, where they 
are installing about 300 lights. 


Hart Accumulators.—Owing to considerable increase 
in business during the last three months the “Hart” Accumulator 
Company, of Stratford, have been obliged to extend their 
by taking over a large adjoining factory, covering 13,000 equare feet 


Improved Electric Glow Lamps.—We are informed 
that at the late Turin Exhibition the jury awarded the Improved 
Electric Glow Lamp Company, Limited, a silver medal for the 
excellence of their lamps. The jary in their report, stated that the 
gold medal would have been awarded to the Slew Lamp Соору, с 
they had not been of the opinion that the price of the lamp, owing to 
the heavy duty, was too high for the Italian market. 


Intended Dividend.—February 13th is the last day for 
receiving proofs in the case of Frederick Jones (F. Jones & Оо.) 
electrical engineer, St. John’s Hill, New Wandsworth. Trustee: 
Lv ee 5 official receiver, 24, Railway Approach, London 


Interior Conduit Wiring.—The Conduit and Insulation 
Company, Limited, sends usa pamphlet containing Mr. Bathurst's 
paper on ' Electric Wiring Practice,” read before the Association of 

unicipai and County Engineers last year, which is really an argu. 
ment in favour of using the company's steel armoured insu 
e nis We besgnir eges ТП this material, ata rea its high 

ce, is meeting steadi Inorégsing recogni architects 
and engineers, and is being installed or much important work. 


Lamp Envelope.—The Edison & Swan Company has 
issued a of the Ediswan ” t " Ohameleon ” lamp envelope, 
which consists of two parts the upper of which is a reflector, or 
ornamental glase fitted upon the ordinary shade carrier of the lamp 
holder; the lower part consists of an ornamental or coloured glass 
which can be removed or exchanged as desired. The glasses can be 
supplied in any colour for producing different effects. The list is 


. iliustzated and contains prices. | 


The Large Power Schemes.—At Manchester Town 
Hall last week a meeting was held of the Executive Committee 
which was appointed at the recent conference of munici ра! corpora- 
tions in Lancashire and Oheshire on the subject of t 
Electric Power Bills. The chair was taken by the Lo yor 
(Mr. W. H. Vaudrey), and the 5 of Liverpool, Man- 
chester, Salford, Ol , Blackburn, Bolton, 8t. Helens, Stockport, 
Bury, Wigan, Southport, and Ohester were represented. It was 
resolved that communications should be made with all the municipal 
corporations in the area of the conference, urging them to adopt 
resolutions for opposing the second reading of the following Bills:— 
General Power Distributing Company, Lancashire Blectric Power 
Company, South Lancashire and Obeshire Electricity Oompany, 
Leicestershire and Warwickshire Electric Sapply Oompany, and the 
Midland Electric Power Distribution and Lighting Pro 
Order. It was also decided to ask the Corporations concerned to 
affix their seals to a petition against the Lancashire Electric and 
South Lancashire and Oheshire Bills, and that the secretary of the 
Association of Municipal Corporations be authorised to act as the 
Parliamentary agent of the conference. It is stated that the 
promoters cf the two Lancashire electricity schemes intend to ask the 
assent of the Btanding Orders Committee to the suspension of the 
orders. Even if the Committee decides against them they oan 
proceed ene regard to the other districts which have not opposed st 

reliminary stage. | 

The Parliamentary Committee of the Lancashire County Council, 
who have had under consideration the Bills of the Lancashire Electric 
Power Company and the South Lancashire and Oheshire Electricity 
Company, report that they “ have no desire to interfere with the objects 
of the promoters of these Bills, being of on that in the interests of 
the country districts, every facility should be afforded to the inhabitants 
to obtain the benefits derived from the application of electricity for 
the purposes of power, lighting, &»., provided that similar protection 
is given to the ratepayers as appears in all Bills relating to tramway, 
waterworks, &o." The committee is in communication with the 
clerk of the Chester Council with a view to agreeing upon and 


l 
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the of the report о Lighting Com- 
that the total output of electric current from the 
' December Sist last was 


agents 
E. J. Damade & Oie., of Douai, send us а list of that firm's dynamo 
and motor brush specialities in copper, bronse, &0. | 


Electric Supply Company Дрон and Works in Marylebone) Bill, 


and the 86. James's and Pall Mall Electric Light Company 
the case of the Kensington and Notting Hill Electric Lighting Bill 
was offered by the parish of Hammersmith, w d 


Bupply Company, (Powers and Works in Marylebone) Bill, also the 
Kensington and Notting Hill Electric Lighting Bill, to comply with 
the Standing Orders. 


Mr. Edward Wilmot Beale, of Cross and Strand 
Electric Su pant. Limi was summoned by the Lambeth 
Vestry for wing smoke to issue from their premises in 


i 
p 
| 
j 
4 


to the company, said that he had madea 
special study of smoke question, and had seen all the appliances 
fot smoke consum had made several experiments, had 
tried different of coals, and the company were now erecting 
another chimney with more than usual rapidity. The new chimney 
will abate the nuisance. Until they got that chimney they were 
ту poveran Mr, Glade fied defendant £5 and 10s. costa on 
summons—total, 8. | 
At Greenwich on Monday, the London Nlectrio Su Oor- 
ра їй Biuwepe. were аач ы hie А cum 
See боста кеш оруш ee io prevent the 
recurrence of а nuiasnos caused by lack smoke from a chimney at 


: 


or Aberdare gave off black smoke. 
Mr, Kennedy fined the defendants £10 and £5 5s. coste. 


Tramways Employés’ Dinnmer.—The employés of the 
ways репу. wers on W y 
week entertained to dinner in the Town » Wednesbury, when the 

chairman of the directors, Mr. W. Somers L. Schuster, presided. 
The "Universal" Engine.— The Brush Electrical 
Oompany, Limited, has issued a new illustrated 

50 оса раба): describing the “ Universal” steam 

's patent). chief features of the engine are descri 
and notes are given on erecting and working. One part of the book 
gives notes as to standard sises, spare parts and accessories. There 
are some excellent illustrations, and they are well printed on an 

enamelled paper. 


E 


London work 
Duchess of Marlborough, Lady D. Huddlestone, 
MEME Dort Yarborough, &o., ёс. Amongst other installations 
шау mentioned that of Romford Brewery for Messrs Ind, 
Coope & Oompany, where a complete system of lighting is now 
being installed, together with a number of electric motors for power 
e The various branches of the firm at Manchester, Glasgow 
Scarborough (now transferred to Hull) have been very successful 


and full of work. The large orders received for the D. & G. 

pun spring contact switches, and other goods specified in 
eir ca 

much pee d by the trade. The Jandus кор maintains its 


owing to the increased scale of шай Шо роса ате been 
materially reduced. The multiple series 24 ampere bond vi and other 
new types for constant current working, have been oped during 
the year. To deal with electric traction on a sound bred eres 
organisation, with a large capital—the Drake & Gorbam Electric 
Power and (Pioneer) Traction Byndicate, Limited—was formed. It 
has a number of Bills before Parliament for consideration during the 
next session, and has already secured valuable concessions where 
orders are already acquired. 


Water-Tube Boilers: Extension of Patent Refased. 
Last week Lord Hobhouse, Lord h 


an invention of improvements in steam 
Q. O., and Mr. J. O. Graham were counsel for the tioners; the 


g 
economy of coal, and by that and by the arrangement of the outer 
tubes so as to form water walls, which necessarily limited the 


attention of shipbuilders and engineers to the value of the invention, 
and if the term of the letters patent should be prolonged they hoped 
to be able to obtain a fair remuneration commensurate with its merits 
&nd public importanos. Evidence was given in support of the 
peti and as to the merit and value of the invention. The 
accounts were also submitted to their Lordships. At the conclusion 
advise Her М jesty fo rete the ature: of e iden and thes 
e prayer 
would give their reasons at a later date. M. 


.? 


ELECTRIO LIGHTING NOTES. 


Barkin —The consulting engineer and surveyor are to 
g g E y 


report upon the required extensions to and electric light 
stations. x ч 


Bath.—After many discussions as to the respective posi- 
tions of Mr. Metsger VSV 
of whether the services of the latter were now ; Ойу 
Council has ado a recommendation from the Lighting 
Committee: „having 
work now being carried out at 
vision of Mr. 
under the charge of the ci 
desires the Works Committee 
a transfer of his duties to Mr. . A letter has since 
received from Mr. Hammond, and has been referred to the 
Works Committee. 


ac parentage. quie to tho 7 
sideration the Bill to be in 


onc cip T ee eee 
on Coun 


à beinvi Bul. 
Council should be invited to render assistance in opposition to the 


Beckenham.—The electrical engineers (Messrs. R. P. 
Wilson and W. H. Story) recently reported to the Electric Lighting 
the tenders received for electric lighting plant, &c. 
conforming to the specification were :—Mesers. 
Babcock & Wilcox, Sec. A, boilers, 21,450; Messrs. Fowler & Oo., Sec. 
B, , transformers, and switchboard, £5,934; Messrs. 
Babcock & Wiloox, Sec. O, steam, &o., pipes, £1,684; decision has 
been deferred as to estimate for purposes of loan, say, £1,500, Sec. D, 
-arc lighting, £1,500; British Insulated Wire Company, Sec. E, triple 
concentric cables, £13,116; particulars awaited, Вес. F, travelling 
crane, £150; total for enables, &o., £23,734. The total 
amount will then be as follows:—Tenders for generating machinery 
and eables, &c, £23,734; engine house (estimated cost) £4,000; dust 
destructor, £1,500 ; ap road thereto and retaining walls, £750 ; 
pump well £750; i 


expenses, &c., say, 25206; — Tle’ кошо Laghting 


4 
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Committee has ordered that the matter stand over until certain 
alternative tenders were received, such tenders to be considered in 
private. ` 

` Belfast.—Some consumers having complained about the 
present system of charging for current being unfair and anequitable, 


a sub-committee of the Electric Committee is going into the sugges- 


tion to introduce a uniform charge. 


.Birkenhead.—Tuesday’s London Gazette contains notice 
by the Corporation to the effect that they intend applying to the 
Board of Trade for a license to supply electricity within the town- 
ships of Bidston-cum-Ford and Noctorum, in the county of Chester. 


Brighton.—The Lighting Committee of the Town Council 
have accepted the tender of Messrs. Willans & Robinson, Limited, to 
supply and erect two combined engines and dynamos, with condensing 
plant, at acost of £15,191. The committee have also decided to 
appoint an assistant manager of the Corporation electricity under- 
taking. 

Bristol.—It is stated that the demands for current have 
been so heavy, all the money voted for main extensions has been 
apent, and the Electric Lighting Committee is coming to the Council 
for their sanction to a small loan for further extensions, without 
waiting for tbe much larger loan which may be required before the 
year is out for extending the plant and buildings at Temple Back. 


Buxton.—The Council has given the contract to Mr. 
вени, of Nottinghai \rect an electric lighting station for 
,£00. 


Camberwell.—The Vestry will oppose the Bill of the 
County of London and Brush Provincial] Electric Lighting Company, 
and is asking the London County Council to convene a conference of 
all the authorities interested under the Bill, in order that joint 
action might be taken for the purpose of protecting their intereste. 


Cape Town.—A large extension of the electric lighting 
plant at Cape Town is in contemplation. Mr. T. Stewart, C.E., has 
submitted to the General Purposes Committee of the Town Oouncil 
a report on the utilisation of hydraulic power from the reservoir on 
Table Mountain which supplies the town with water. Though 
sufficient to generate all the electric energy required for many years 
to come, this scheme is estimated to cost about £70,000. When the 
last mail left the Council had under consideration a more modest 
scheme, to cost £20,000, and which, if approved, is to be carried out 
at once. 

Chelmsford.—Mr. Reeves, secretary of the Chelmsford 
Electric Lighting Company, appeared before the Town Council on 
Wednesday last week, and explained the causes of several recent 
failures in the lighting.. He defended the company against recent 
complaints which had been made, and afterwards informed the 
Council that he wished to lay another matter before them. For years 
the electric lighting at Chelmsford did not pay; but now it was 
paying, and last year made a profit of about £1,000. Messrs. 
Crompton & Co. had money locked up in the Lighting Company, and 
they wanted to put fhat money in their other concerns, where they 
could use it mtch more profitably, and he had decided with the sanc- 
tion of his directors, to invite other people to take the lighting con- 
cern off their hands. In fact, he had made arrangements, which were 
almoet concladed, for placing the Lighting Company in other hands, 
but he would ask the Council whether it was not in their interests, as 
representing Chelmsford, to secure the lighting of the town for them- 
selves, The lighting was now paying; they had 750 applications for 
8-candle power lamps; they were going to erect a new building, 
and were going to extend their mains into Springfield. The capital 
in the Lighting Company was about £41,000 to £42,000, and the 
Town Council could now purchase the interests of the company at 
cost price. If the Council, however, did not seize this opportunity 
the concern would pass into other hands, & large oompany being 
formed to take a considerable number of undertakings in this country, 
and the Council would not be able to purchase the undertaking until 
21 years had passed, and then they would have to purchase at a 
valuation. If the Council entertained the ‘offer he would be pleased 
to confer with a committee. The meeting asked Mr. Reeves to 
reduce his statement to writing. 


Chester.—The Town Council has authorised the Lighting 
Committee to have the necessary arc mains and distributing mains 
lsid for supply of public and private 1 Tarvin Bridge, the 
estimated cost, including four arc lamps, &c., g £1,385. 

Coventry.—The City Council will petition against the 
Leicestershire and Warwickshire Electric Supply Bill. 


Darfield.—Several large ratepayers have lodged objection 
to the proposed electric lighting scheme. They say that public elec- 
trio lighting is not necessary for so small а place as Darfield. The 
Council has appointed a committee to prepare evidence to combat the 
statements made by the objectors. 


Dover.—The question of purchasing the gas and electricity 
undertakings was again before the Town Council last week, and after 
& discussion it was decided that the Managing Committee should go 
fully into the matter. 


Exeter.—With reference to the recent memorial to the 
Council complaining of smoke nuieance and vibration in the neigh- 
bourhood of the electricity works, the electrical engineer has now 
reported to the Council ‘hat there has been no ground for complaint 
as to smoke nuisance since the Welsh coal strike ended and 
supplies of steam coal have been obtainable. The vibration is 
declared to be a delusion. All that was the matter was a noisy 
exhaust which-had been in use temporarily while some alterations 
were being carried out. The exhaust is no longer in use, and 


with the cessation of its noise the other troubles have doubtless 
vanished 


Gillingham.—At the meeting of the Urban District 
Council, held at New Brompton, Chatham, on the 26th :ult., there 
was a long and somewhat heated discussion in reference to the 
electric light, by which the town is at present lighted. The Survey 
Committee had recommended that the terms of the Local Electric 
Lighting Company as to lighting the High Street be accepted. 
A motion to this effect was carried. 


Gloucester.—Mr. Robert Hammond delivered an address 
on “ The Gloucester Electric Lighting Scheme," under the auspices of 
the Gloucester Engineering Society, on 24th ult. 


Glasgow.—33 offers were submitted for the supply of 
ihe new machinery required at the Pollokshaws Road and Port 
Dundas electric lighting stations. 'The engineer will prepare a tabu- 
lated report. 


Grays.—In connection with his recent report on electric 
lighting, Mr. Preece is now to report on dust destruction. 


Hanwell.—The Middlesex County Council is approaching 
the Ealing Council to ascertain at what cost it would supply current 
for Hanwell, 


Hove.—A gas leakage caused an explosion in an electric 
light culvert at Church Road, Hove, on 28th ult. 


Hoylake and West Kirby.—The law clerk is to prepare 
an agreement with Mr. Miller as to his appointment as consulting 
electrical engineer, and submit it to the next District Council 
meeting. 


Hull.—Last week the electrical engineer submitted esti- 
mates of the probable income and expenditure for the current year, 
showing an output of 800,000 units, which at an avarage of 44d. per 
unit would produce an income of £15,000. After providing for ex- 

nditure, there was an estimated profit of £1,545. This is somewhat 

ess than the balance for 1898. The estimates will be considered at the 
next meeting of the Electric Lighting Oommittee. 


Lee.—The District Board of Works on Wednesday 
resolved that Mr. Albion Snell, electrical engineer, be temporaily 
appointed at three guineas a day to answer certain questions put to 
the Board by the Board of Trade in reference to the electric lighting 
by the Blackheath and Greenwich Company. It was also resolved to 

vertise for a consulting engineer at a salary of £100 per annum to 
advise the Board as to the laying of the mains and works. 


Leicester.—The Parliamentary Committee of the Leicester 
Corporation on Saturday published an emphatic protest against the 
proposal of the Warwickshire, Derbyshire, and Leicestershire Elec- 
tric Supply Company to obtain a Bill to enter Leicester and other 
boroughs in order to compete with the muuicipal authorities in the 
supply of electric energy. The committee recommend that the 
company’s Bill should be vigorously opposed. 


Liverpool.—The Parks and Gardens Committee pro- 
tests against the appropriation of land adjoining Lister Drive, 
Newsham Park, as a site for an electric generating station, on the 
ground that it is required for recreation purposes. 


London.—At the meeting of the St. Giles Board of Works 
last week it was stated that at the last meeting of the Board, through 
the Charing Cross and Strand Electric Supply Corporation keeping 
open for a long time large sections of the roadways when laying 
their mains, the clerk was directed to inform the corporation that in 
future the Board will open the trenches necessary for the laying of 
the mains, and restore and make good the paving afterwards, and if 
they thought it desirable they would submit the question to the 
decision of the Board of Trade. Their objection was that the cor- 
poration would not put themselves under the obligation of not open- 
ing more than 50 feet of the roadway at one time. He had a letter 
from the corporation stating that they would only open 15 feet of 
the roadway at one time and would fill in the trenches at night. This 
offer he had ted. The action was approved. 

A committee of the St. Olave's Guardians are considering whether 
to light the new workhouse by electricity from private plant or 
to take a supply from a company. 


Lowestoft.—Last week a Local Government Board 
inquiry was held into the application of the Town Council for sanc- 
tion to borrow £4,709 for & refuse destructor, to be erected on the 
north-west corner of Smith's Marsh.—Mr. C. H. Wiltshire objected 
to the erection of the destructor at Smith’s Marsh on behalf of several 
property owners.—The town clerk explained that the site selected 
could with advantage be used for the joint purpose of a destructor and 
electric supply works. The engineer was satisfied there would be no 
nuisance. With reference to carrying the refuse through the streets, 
it was proposed to have an electric railway, and the Corporation 
would construct a siding.—Mr. W. C. Hawtayne, electrical engineer, 
expressed his opinion that the site was the best to be procured. 


Manchester.—At the next meeting of the City Council, 
the following advances of salary in connection with the electrical 
department will come up for confirmation: — Mr. Fredk. Hughes, 
secretary, from £250 to £350 per annum; Mr. A. A. Day, chief 
assistant engineer, from £275 to £325; Mr. P. J. Watte, assistant 
engineer, from £163 163., to £185; Mr. W. Е. Long, assistant engl 
neer, £163 16s. to £185; Mr. I. A. Cookson, draughtsman, from £163 
16s. to £180, and Mr. W. McClelland, chief clerk (works), from £160 
to £180. 


(Continued on page 173.) 
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ELECTRIC ELEVATORS AT. DRURY LANE 
THEATRE. 


JUDGED by Continental standards we are, in the applications 
of electricity to stage mechanism, very much behind the timer, 
but the recent work designed, constructed, and erected at 
Drury Lane Theatre by the Thames Ironworks Company, to 
the instructione, and under the supervision, of Mr. O. Sachs, 
will probably do much to bring before theatrical managers 
the merits of electricity. In remodelling the Drury Lane 
stage, the idea is to make the floor in movable sections or 
platforme. Two sections have been completed and consist 
of platforms carried on bridges each being approximately 
40 feet long by 8 feet wide. The bridges consist of 


а considerable depth, sliding in angle guides attached to 
substantial steel stanchions. 

The mechanism which elevates the lifta is placed entirely 
below them, in order to allow a clear uninterrupted floor 
when the top of the lifts are “ flash” at ordinary stage level. 
Each lift has a totally independent and complete set of 
mechanism to work it. Power is supplied from the electric 
mains to à four-pole enolosed type shunt wound motor, which 
develops 74 horse-power at 520 revolutions per minute, but 
is capable of working at higher rates on emergencies. The 
speed is reduced in the ratio of 104 to 1, through a large 
worm and worm-wheel, as shown in the illustration, the 
worm-wheel being geared to a shaft which carries two 
winding drams, making five revolutions ‘per minute. Upon 


8 


1 Pin _ 


GENERAL ARRANGEMENT OF MOTORS, 


two light steel arched lattice girders of simple but 
substantial design; they are 88 feet 10 inches in length, 
spaced 5 feet 6 inches apart in one elevator, and 5 feet 
2 inches in the other, and well braced together to form 
one rigid structure, on the top of which the flooring 
forming part of the stage is fixed. The steel portion of 
each lift weighs a little over 42 tons; the wooden plat- 
form which forms part of the stage floor, together 
with the joists on which it rests, weighs about 14 tons 
more, the total weight lying between 6 and 64 tons. 
From 4 to 44 tons of this total weight is counter- 
balanced. 

The elevators have been designed to travel from the 
mezzanine floor, situated 8 feet 6 inches below the stage, to 
a height of 10 feet 6 inches above the stage, and to ensure 
smoothness and silence in working, with freedom from 
^ binding," the ends or legs of the girders have been made of 


these drums are wound steel wire ropes, which pass over 
guide pulleys and are connected to four places on the legs of 
the lift—one near each corner. The speed of lifting corre- 
sponding to the full speed of the motor is 16 feet per 
minute, which can be reduced through resistances in circuit 
with the motor to 6 feet per minute. 

There are compensating arrangements for equalising the 


tension in the ropes, co that the pull is quite steady and 


uniform. The movement of the lift is controlled by a com- 
bined starting and reversing switch, which is op:rated by a 
man at a station below stage leve), so placed that he can see 
the elevatora. A hand gear is provided for working each 
lift in case of failure of the electric power. On the oppo- 
site end of the worm-shaft to the motor is keyed a spur- 
wheel, a similar wheel keyed upon a double handle like an 
ordinary crab being arranged to slide into or out of gear 
with it. The operation of changing from * power" to 
E 
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“hand” working, or vice versd, takes but a few seconds. 
As is usual in lifts which have to carry people, safety 
catches have been fitted for holding the lifts stationary in 
the event of a rope breaking, and automatic switches have 
been provided for | 
cutting off the cur-  - 
rent from the motor 
in case the attend- 
ant should forget 
to switch off at the 
right place. Gear 
is also arranged to 
lock е “ bridges 
in certain positions 
when used as part 
of a fixed scene. 
A large factor of 
safety has been 
allowed in ap- 
portioning the 
strength of the 
various parts of 
the mechanism. 
The lifts have 
been thoroughly 
tested and have 
worked with great 
smoothness, and 
without any jar or 
shock on starting 
or stopping. They 
were designed to 
carry a live load 
of 2 tons, represent- 
ing the weight of 
about 30 people, but they have during the tests operated much 
heavier loads than this. One of the views reproduced shows 
each lift loaded with a coach weighing 32 cwts. and several 
people, the hydraulic lifts which support the front part of 
the stage being dropped below stage level, 


APPLICATION OF THE ELECTRIC MOTOR 
TO WARSHIPS. 


IT is an unfortunate fact that a national crisis is necessary to 
direct the eyes of the general public to the national safe- 
guards, 

It is curious what an apathetic want of interest is dis- 
played towards the Navy in times of peace when it is con- 
sidered that in it is centred the very existence of our Empire. 

In times of crisis a host of critics arise ; rant and good 
sense is indiscriminately mixed in the public press, but sound 
criticism from such outside sources is, and must always be, 
beneficial, almost in inverse proportion to the efficiency of 
the matter criticised. 


Judged thus by the late crisis, responsible naval experts 


can look back over the last few years with feelings of almost 
unmixed satisfaction. 

Material and personnel have been particularly free from 
criticism of consequence; the British public stirred and 
awakened to a new interest have blinked their eyes and 
appreciated this fact that they are well served, and that at 
the present moment the British Navy is in the forefront alike 
in numbers and in efficiency. 

But granting this as a whole, it cannot be denied that we 
are prone to fall behind in the race for improvement. Con- 
servatism is a national defect und felt in the Navy even more 
keenly than elsewhere. 

Innovations are brought in by the far-seeing only after 
long and arduous fight, and in extenuation it may be 
considered that responsible officialdom bas ro light task in 
accepting them, where the issue is &o great; for where the 
foreigner decides on an improvement for a single ship our 
decision must include the same for many, so that even the 
ever growing desire for that most excellent quality of homo- 
geneity in our ships is arrayed against all change. With 
due allowance for this and other excusing factae, the main 
fact still remains that we are unenterprising. | 


Drury LANE THEATRE: ELECTRIC LIFT 1х POSITION. 


Numerous instances could be cited of this tendency to lag, 
which is very far from being a new thing. Oar first iron- 
clad, the Warrior, was built only after the French La Gloire 
was an accomplished fact,'bringing the great subject of 
armour to the fore. 

Breech- loading 
guns were adopted 
by us long after the 
French had supplied 
many of their ships 
with them. Many 
improvements in 
breech mechanism 
have been copied 
from that nation. 

To the American, 
Ericsson, must be 
given the honour of 
building the first 
turret ship, Monitor. 
So with barbettes 
and many another 
innovation we have 
slowly and cautious- 
ly followed our 
neighbours, Aud 
this, not for want of 
new ideas,for many 
of these things had 
been previously con- 
ceived in England, 
but solely because we 
are deadly slow in 
taking up new 
things. 

In more recent times we have the Belleville boiler. The 
hostility which its advocates met has penctrated the mystery 
of Parliamentary debate, as all the world kaows, but it may 
not be as generally known that the French have for yeara 


Drury LANE THEATRE: THE SwirTcu GEAR. 


built little else than water-tube boilere, so that the cruisers 
and battleships of their Mediterranean equadron are nearly 
all fitted with them. | 

The Belleville boiler is now justifying itself, firstly in its 
incipient advantage, that of raising steam quickly. (It will 
be remembered that Admiral Sampson was 10 miles to the 
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eastward of Santiago when Cervera escaped, and out of the 
hunt for that reason, whereas with water-tube boilers he 
might have been well in it); and, secondly, in the gradual 
improvement of its economy. 

And this latter points the moral, for most important inno- 
vations mast piss through their trial stage when they are 
little better than the machinery which they supersede. It is 
only by humouring them, becoming educated in their wants, 
that ultimate triumph is obtained. 

In peace time this transition stage is passed quietly and 
without comment. In time of war it might lead to diffi- 
culty. At all times of peace it is, therefore, obvious that the 
sooner this stage is 
ness. It behoves, therefore, to look forward at all times to 
the changes that may come, to regard the improvements in 
foreign navies, and to think generally on those points in 
which we show a tendency to lag behind. Such points un- 


passed the greater the state of prepared- 


winches, ventilating fans, air compressors for torpedoes, 
dynamos, steering engines, ash hoists, lathe engines, and 
finally, aud of greatest importance, the gan working 
machinery. 

With some few exceptions, in our ships, all these are 
worked by steam direct except the latter which is almost 
always controlled by hydraulic power. 

All this is placed in our ships with studied caution, steam 
engines and pipes necessary for fighting purposes being under 
the protective deck, hydraulic syatems duplicated, and in all 
possible manner safeguarded against failure; in fact, as the 
result of many yeara' experience, the latter has been perfected 
almost to the extent of its capacity. 

All this is good, and we may say great labour and sagacity 
has placed us in possession of some of the finest fighting 
machines afloat ; out it must always be remembered that our 
best may be bettered, and in these daya with great rapidity. 


Drury LANE THEATRE: ELECTRIC LIFT UNDER LOAD. 


doubtedly exist, and one of the most important is in con- 
nection with the great modern development of electricity. 
A great and ever increasing desire is exhibited in foreign 


navies to utilise this form of energy, and the smallest con- 


sideration of their efforts will convince the inquirer that 
here we are rapidly falling behind the times. The eminent 
adaptability of electricity for the transmission of power 
points it out at once as a possible means of working the 
outlying auxiliary machinery of a war ship. | 

To inquire into its relative advantages, to point out the 
steps we and our competitors are taking, and to briefly sketch 
the conditions under which our dilatoriness exists, will be 
the object of this article. 

The question is a large one, there being some 30 or 40 
auxiliary machines of this description in a battleship, per- 
forming the most important and necessary functions, and 
involving at all times a large and serious expenditure of 
coal 


Such machines comprise capstan engines, boat hoista, 


In electricity for the above purposes a great rival is 
creeping in. A rival we are seriously neglecting which bids 
fair to oust both hydraulics and the detached steam engine, 
ani а rival in whos: application foreigners are taking serious 
and successful steps. | 

In this matter of transmission of power to outlying 
machinery there are four competitors: Steam direct, 
hydraulica, electricity, and compressed air. | Р 

Let us deal with them comparatively ; first in their most 
important application to heavy gun working machinery. 

This must comprise the following :— 

1. A very powerful and perfectly controlled turning 
engine for swiftly revolving the gun platform or turret. — 

2. An engine for working the guns and slides in a vertical 

lane. | 
: 3. A means for running the guns out after discharge. 
(It is hoped that this work will be performed by powerful 
springs as in the quick firing guns, but difficulty is found at 
present in making them of the desired size.) 
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4, A rammer for loading. 

5. A “hoist” for lifting ammunition from the magazine 
below; and some smaller engines of less importance. 

It is difficult to classify the иш of the perfect 
machine, especially as they differ according to actual 
application. 

Given , the pointe to be aimed at are roughly :— 

1. Freedom from failure. 

2. Capacity for regulated motion and instantaneous 
stoppage. 

8. Noiselessness. | 

4. Occupation of small space. 

5. Protection from the effecte of gun fire. 

6. Economy of working and reduction of weight. 

Direct steam for these pur | 
facts prominently brought to light in American ships during 
the recent war have long been known to our authorities. The 
danger of burst pipes, the heat imparted to compartments, and 
the difficulty of regulation renders its employment impossible. 


—— — 


* 


is far outclassed. The 


replaced with far greater rapidity, than the working parts of 


а hydraulic machine. : 
2. Ita capacity for regulated motion is attested most 
practically in the numerous favourable reports issued since 


its severe trial in the late war. American experts of the 
Brooklyn and other ships appear to wish for nothing better. 


8. Properly geared, the electric motor can be made 
practically noiseless, whereas the hiss of the bydraulic 
system can never be eliminated, and is always sufficiently 
loud to prevent the passage of orders whilst the machines 
are in motion. | 

4. The occupied might in some cases be greater, 
but in others it would certainly be less than the hydraulic 
machine, and in either oase the difference would be incon- 
siderable. | JN | 

5. Nothing could be better adapted to resist the effects of 
splinters, &c., than a motor of the armour clad type. 

6. The question of economy is a vexed one. The expen- 
diture of steam for gun working purposes is proportionally 


BRIXTON.—GENERAL VIEW OF LIGHTING Works. 


Except for; motive torpedoes the employment of com- 
ressed air is up to the present visionary in the Navy, 
it has never received adequate trial.“, It has its advocates, 
however, who claim that it could fulfil all requirements, that 
the present cumbrous ventilating system could be greatly 
improved by its use, and that by applying it to a damaged 
compartment, water could be А to the level of the 
wounded part. It is, however, easy to see that defects 
might exist rendering it as impossible of use as steam 


t. 

The keenest competition for gun-working machinery lies 
between hydraulics and electricity, and во far, with us, the 
former has had it all its own way, yet electricity could be 
applied in all respects with as good, and in many, with far 
better resulta than ite rival. 

l. Freedom from failure can be equally ensured, for who 
can doubt the reliability of the electric motor when such 
countless numbers are in continual use on shore, and in case 
of failure the armature or magnet coils of a motor, could be 


large whilst work is actually being performed, but the load 
is во infrequently on, that the total expenditure of coal is 
small compared with that used for distilling and other 
auxiliary purposes. The steam, however, is a consideration 
in view of the fact that it would probably be required when 
the main engines are working at high speed. But chiefly 
economy is desirable to reduce the weight of the generating 
machinery, 

Definite data on this point, the rival application at sea, 
does not exist—the comparative merits of the system on 
shore would prove a rough guide, with this difference, that 
electric fittings conld bə installed to work with equal efficiency 
to machines of the same power on shore, but the principles 
of piston and plunger adopted in some of our ulio 
machines is obviously highly uneconomical. Moreover, 
waste water in the latter system has to be replaced by the 
Ship's distillers. No oriterion can be obtained from the 
manner in which we have go far tried electrical methods, for 
reasons which will be presently stated. 
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On the whole, no very great difference in economy or 
weight is to be expected between the rival plants, but it may 
most reasonably be supposed that what difference there is 
will be on the side of the electrical machines, 

| (To be continued.) 


ee — — — — 


BRIXTON ELECTRIC LIGHTING WORKS. 


WE have from time to time made reference to the lighting of 
Electric Avenue, Brixton, and perhaps a few details of the 
plant may be inter- 
eting. It is as well 
to bzar in mind that 
the plant is not in 
any sense of the word 
a public one, and is 
entirely employed in 
lighting a private 
estate. Electric 
Avenue is contiguous 
to Brixton Station, 
ard consists of a 
large number of 
shops and flats. The 
owner of the property 
conceived the idea, 
when erecting the 
buildings, that their 
value might be to 
some extent enhanced 
if they were lighted 
electrically, hence it 
was determined to lay down sufficient plant to 
iluminat»s not only the interior of the shops but the 
whole of the roadways on th» estat». The brilliance of 


| 


BRIXTON.—MAIN SWITCHBOARD. 


~ 


The steam plant consists of two Lancashire boilers, 
30 feet by 8 feet, the working pressure being 65 
lbs, It is interesting to record in these days, when 
fines for smoke nuisance are all too common, that 
the methods adopted at Brixton are so eminently 
successful that it is almost impossible, even at times 


of full load, to detect smoke issuing from the 
chimney. They do not rely on smoke consumers 
to produce this effect; moreover, the coal is of 


the poorest and smallest kind; but their faith 
is in stoking, and the results certainly justify it. In 
connection with .the steam-raising plant there are feed 
water heatera, which utilise the exhaust steam. There 
ara duplicate gauges 
and duplicate safety 
valves on each boiler. 
The whole of the 
station is run 
by & horizontal 
engine made by 
Davey, Paxman and 
Oo.; this drives on 
to a countershaft, 
which in turn drives 
through link belting 
three Holmes com- 
pound wound dyna- 
mos, each having an 
output of 600 am- 
peres at 70 volts. In 
addition to these is a 
spare dynamo of the 
Brush-Victoria type, 
driven!by a Westing- 

| house engine, made 
by Alley & Maclellan. This not only fulfils the functions 
of a spare plant, but is also utilised to meet the extra 
demani that arises on the special occasions to which 
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BRIXTON.—VIEW OF GENERATORS. 


we have alluded. It wil be seen from the; illustration 
that the switching devices are of the most ‘simple des- 
cription, and consist of three main dynamo switches, which 
connect the machines on to the bus bars. The mains are 
partly overhead and partly underground. 


Electric Avenue must have proved, as far as the shopkeepers 

are concerned, an excellent advertisement, and on special 

occasions, such as Christmas, electric effects are created 

Les vie almost with those occasionally produced at Earl’s 
ourt. 
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The lighting of the shops is done mainly by arc lampe, 
the number of incandescent lamps being comparatively small. 
The num ber of arcs is about 105, and incandescents number 
about 800, varying from 50 to 16 C.P. The customers 


instead of paying by meter, are subject to an annual charge. 


per lamp. It shonld be, perhaps, mentioned that the whole 
of the wiring is done by the lighting department, the arc 
lamp: were manufactured by the late Mr. John Maio. 

Mr. Christie is the engineer in charge, to wEom our thar ks 
are due for the foregoing information. 

The Photographs are by L-ighton & Co., Brixton Road. 


MR. C. E. WOODS ON STORAGE BATTERIES 
AND ELECTRIC MOTO-VEHICLES. 


Tne paper read before the Chicago Electrical Association 


last November by the above-mentioned manufacturer of 


electric vehicles must, we think, have contained some data 
otker than those given in the published report.“ otherwise 
his audience must have been greatly puzzled to find out what 
nun ber of pounds weight of battery are equivalent to the 
ton-mile cf traction under the given conditions. Mr. Wocds 
BAYS :— | 

e There are three different batteries on the market now 
which seem to be fulfilling the requirements, and, ав а com- 
parison, I will take the cab battery. One make weighs 
1,120 Ibs. and (gives) a 36-amp-re discharge for three hours. 
One weighs 1,500 lbs. for a 37}4-ampere discharge for 3} 
hours; ard one weighs 1,000 lbs. for a 36-ampere discharge 
for three hours; and the ratios of capacities and weights are 
the same for all other sizes.“ 

Mr. Woods further says:—“I sinccrely hope that those 
dircctly interested in the development of the storage battery 
for this purpose will deliver to us some information regard- 
ing difficulties they have had toovercome.” We are able, in 
some degree, to satisfy this requirement. Ons of the diffi- 
culties is to know what is теат і by “complete” ог.“ total 
weight of vehicle. Is it the weight of the empty carriage? 
If £0, how is it made complete or total, and why are not the 
weight of the passengers and that of the motors taken into 
account. If not, is the weight cf tbe vehicle rendered com- 
plete by edding that of the motors? Passengers can hardly 
form part of the total weight of a vehicle; but, if they are 
not ircluded in it, why is their weight not added in, to make 
up the total traction weight? Another difficulty is to under- 
stand what is meant by the above statement about batterier. 
No mention is made of any number of cells in series, nor js 
the Е М.Е. stated. When this is the саве, it is usually 
assumed that the E M.F. is 2 volte, and that the cells, if 
there be more than one, are not connected in series. 

But, according to this assumption, the specific r.tes of 
discharge and capacities of the three batteries referred to 
wculd be absurdly small. We should have :— 


-h 
For battery No. 1, „ = 0821; — | = -0964 
T] No. 2, | Т] = 0243; T E = 085 
» No. 3, Т = ‘036; » = 108 


These results are, of course, absurd, since we have traction 
batteries in which the specific rate of discharge approaches, 
or even considerably exceeds, unity, and in which the specific 
capacity is 5, or even 6, ampere-hours per pound. Almost 
obviously there must be cella in series, and these results, to 
be applicable to a single cell, should be multiplied by the 
number of cells in series. 
find out for ourselves, or to guess at, by carefully scanning 
8 large extent of context. | 

The different vehicles constructed by Mr. Woods are re- 
ferred to as follows :— 

No 1 equipment—Passenger capacity, two; complete weight of 
vehicle, 800 lbs.; weight of batteries, 440 lbs. ; average miles run on 
ore battery charge, 20; speed, miles per hour; first, 34; second, 
seven; third, 14; number of motors used on vehicle, one; horse- 
power, 21; number of battery cells, 36; amperes per hour for three 
hours, 12; time in hours required to charge batteries, three. 

No 2 equipment, designed for & top carriage or & heavy buggy— 
Complete weight of vehicle, 7,150 1bs.; weight of batteries, 600 lbs. ; 
average miles run on one charge, 25; speed, miles per hour; first, 34; 
gecond, seven; third, 14; number of motors used on vehicle, two; 


* Western Electrician (Chicago). 


What this number is we have to - 


horse-power, three; number of battery ocells, 40; amperes hour 
"ls three hours, 18; time in hours required to charge batteries, 
No. 3 equipment, designed for four passengers ia an opsn vebicle, 
such as a trap or brake—Complete weight of vehicle, 1,800 lbs.; 
weight of battery, 800 lbs.; average miles run on one battery charge, 
30; speed, miles per hour, first, 34; second, seven; third, 14; 
numbsr of motors used on vehicle, two; horec-power, five; number 
of battery cells, 40; amperes per hour for three hours, 30; time in 
hours required to charge batteries, three. 

No. 4 «quipment, designed for both commercial delivery waggons 
and for heavy cabs, and also applied to heavy carriages with tops— 
Passenger capacity for from four to eight people; complete weight 
of vehicle, 2,400 108 ; weight of batteries, 1,000 lbs.; average miles 
run on one charge, 25; spzed, miles per hour; firat, three; recond, 
six; third, 12; number of motors used on vehicle, two; horse-power, 
61; number of battery cells, 40; time in hours required to charge 
batteries, three. 


In the highest vehicle the number of cells is 36, in the 
remaining cases it is 40. The tested values applicable to 
the heavy cabs are given as follows :— | 


Maximum speed of vehicle, 12 miles per hour. 

Total load to be carried, inclading four pe :soas, 3,200 lbs. 

Maximum H P. required in motors, 54. 

Average ditto, 4. 

Voltage of mo: ors, 72. 

Volts lost in motor, 8. 

Maximum volt ige, 89. 5 

Number of cells, 40. 

Maximum amperes required, 52 (per motor, 26). 

Average amperes per motor, 22. 

Mileage capacity at maximum speed, 30. 

Houre' discharge, 24. 

Ampere-hour capacity required in ba‘tery, 110. 

Greatest maximum ‹ ffort required for overcoming inertia, aad for 
grade climbing, 9. 


The last it m, we take it, means that nine times the 
average power is sometimes required for short periods. 

Assuming that the number of cells in each of the three 
wi batteries above referred to is 40, the specific values 
ecome :— 


amperes , ampere-hours 


For battery No. 1, 15 = 1:284; 1р = 3 856 
m No. 2, " = 972; „ = 340 
Т No. 3, » = 1:44 М ” = 4 32 


And these resulte, if compatible with suffi jent durability, 
are fairly up to date. 

Taking the total load as 3,200 lbs. = 1:48 ton and the 
mileage as 30, we have nearly 43 ton miles. Taking the 
weight of the accumulators as 1,000 lbs., we have E = 
23 3 lbs. of battery per ton mile. 

The average H.P. may b» taken as 

72 volta x 44 amperes 
746 

The H.P.-houra are 4 25 x 25 = 106, 

Aud the H.P.-hours per ton mile = 246, 
which valae agrees very well with recent results obtained in 
this country and in France. 


= 425. 


THE BECQUEREL RAYS AND TWO NEW 
ELEMENTS. 


M. AND Mme. Curie, working with M. Bémont, of the 
French Acadé nie des S :iences, have recently described in the 
Comptes Rendus* the properties of certain substances 
obtained from pitchblende, which possess, and to an enor- 
mously greater degree, the radio-activiiy already associated 
with uranium, thorium, and their compounds. Air in the 
neighbourhood of these bodies becomes electrically con- 
ductive, 80 that charged bodies are discharged, and the radio- 
activities were compared by the conductivity produced. 
Photographic plates are also affected by these substances, 
acting through sheets of aluminium; and, in the presence of 
the new bodies, barium-plstinocyanide becomes luminous. 
These properties are shared by the Röntgen raya, by ultra- 
violet light after metallic refl:ction, and, in the case of con- 
ductivity, by flame. M. Becquerel discovered the circum- 
stance in the case of uranium, and a peculiar radiation from 


* Comptes Rendus, Vol. cxxvil., pp. 175, 1,215. 
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it, capable of producing the effects, has been imagined by, 
and named after, him. 

M. aud Mme. Curie have now obtained from pitchblende 
two substances, of which one is indistinguishable, chemically, 
from a salt of bismuth, and the other from a salt of barium. 
They differ from ordinary ealts by their radio-activity, and 
are believed to contain new elements. To that associated 
with bismuth has been given the name polonium, in honour 
of Mme, Carie’s country of birth, and to that with barium the 
name radium. Polonium is separated with bismuth from its 
solutions by sulphuretted hydrogen, and completely precipi- 
tated by ammonia, but no wet way was found of separating 


5 from bismuth. A gradual st p ration was effected. 
y 


repeated partial sublimation, until a substance was 
obtained 400 times more radio-active than uranium, though 
its spectrum could not be distinguished from that of bismuth. 
The spectram, however, of bismutb, consists of a great 
number of fiae lines, and its complete identification is 
difficult. 

The salt containing the hypothetical element radium is 
chemically indistingui able from bariam chloride, differing 
from it in its radio-activity. The reasons which induced the 
authors to find in it a new element were shortly as follows, 
and the first two apply, mutatis mutandis, to the bismuth- 
polonium salt. 

1. Ridio-activity appeara to be an atomic property of a 
substance, persisting through all its chemical and physical 
states, and as barium from other sources is not radio-active, 
that obtained from pitchblende, which is active, contains a 
different substance.. 

2. The radio-activity can bs increased by successive frac- 
tional precipitations by alcohol from aqueous solutions of the 
chloride, and a chloride was thus produced, having an activity 
900 times greater than uranium. This is explained by the 
presence of a radio-active element, whose chloride is | 
soluble in dilute alcohol than is that of bariam. | 

8. M. Demarçıy found in the spectrum a line not asso- 
ciated with any known element, whose intensity increased 
pari passu with the radio-activity in the above process of 
concentration. This line is attributed to the radio-active 
constituent. a f 

The concentrated highly active chloride still contairs a 
very large proportion of barium, and it is inferred that the 
radio-activity of pure radium would be enormous. 

Polonium and radium are considerably more active than 
uranium or thorium, and produce photographic impressions 
in half a minute, for which the latter require several hours. 
The radiations of compounds of polonium and radium 
render barium-platiro-yaaide fluorescent, their action bing 
in this respect analogous to that of the Róntgen raya, though 
considerably more feeble. Uranium and thorium under the 
same circumstances give no light, their action b ing probably 
too slight. The authors observe that here is a source of 
light functioning apparently without energy. 


WHAT THE NEIGHBOURS SAY. 


Ir is, of course, seldom that two countries agree in their modes and 
conditions of life or business, and one constantly therefore comes 
across expressions of surprise in foreign journals of the way in which 
things are managed or mismanaged in this country. 

The Electrical World, in a recent issue, points out in conncction 
with Englieh electric traction methods two noteworthy features, 
wherein we are old-fashioned and ultra progressive respectively. 
Thus we are held up to blame because the open conduit system makes 
no headway whatever amongst us, and receives the keenest possible 
opposition and criticisms from the technical рем. Oar contemporary, 
indeed, quotes these pages as being opposed to the open conduit on 
account of its cost, stating that it could only prove remunerative in 
very crowded thoroughfares like Broadway or similar streets. 

Yet, says the Electrical Worid, English engineers have a hankering 
after cable lines with their still wider open conduits, though we do not 
think that our contemporary bas any right to include the ELECTRICAL 
Bavigw amongst the indiscriminate advocates of cable lines. We 
cannot certainly altogether accept the dictam of the Electrical World 
that a cable system costs more in every respect than an open conduit 
electric line. It may do so in seven cases out of 10, but we doubt 
the remaining three in any feature, and in regard to the cost of power 
only, we should like satisfactory proof that as many as three (instead 
of seven) out of 10 cable roads are more expensive than open conduit 


A well designed overhead trolley system ought to be good enough 
for any reasonable being—not being a faddist or a member of some 
municipal authority. | 

This brings up the second noteworthy contrast between this country 
and the United States in regard to electric traction, and here England 
is considered to have gone ahead. Some of us feel pretty sure that 
she has gone, not so much ahead as afield, wandering away from the 

ths of common sense into the maz s of municipalisation, that 

lessed shibboleth which is unpronounceable as a rule by thoss who 
believe in it most firmly. 

Although therefore our American cousics flat'er us by assuming 
that the municipalising of tramways in England has been somewhat 


Of а success, b.cause of the comparative honesty of municipal lif», 


whereas “ on account of the civil service abuses ia the United States 
it is doubtfulif such a movement could be introduced safely over there 
for many years to come; yet we can assure them that the municipal 
movement, strong aod beneficent as it is in many respzct:, must 
inevitably fail in regard to the operation of electric tramways, for th» 
simple prastical reason that such lines of their owa essential nature 
are bound to spread all round far outside the limits of any municipal 
authority, however great the latter may be, and however important 
in its own estimation. 

To secure uniformity and ready convenience of working for th» 

public benefit, these networks must therefore be operated by some 
indepezdent iaterest outside of the various local authorities con- 
cerned. The latter may carry out the work of construction, and may 
retain fall control of roads and streets in théir respective areas; bat, 
if one may safely reason from natural laws rather than municipal 
enactments, the biz towns of this country that are jast now so ex- 
ceedingly proud of their so-called municipal tramways, will soon fiad 
these lines forming in each municipal area but a small portion of a 
big network which, as time goes on, will grow into a veritable street 
railway system, rivalli g ia importance for short distance rapid pas- 
senger traffic the great maia liae railways. 
„The municipalities are no more jastifiad in tskiag over and work- 
ing tramways by electric traction ouiside their own districts than 
they would have been 60 years ago in absorbing the infant railways; 
and, in regari to the latter, there is no alternative to working 
them by means of private companies under due restriction, ex sept 
the nationalisation of all the lines. 

By the time that the State is ready to nationalise the railways this 
generation will have passed away; and the further step of nati: n isi -g 
the tramways of the country is so remote as to give Mr. Marconi, his 
heirs, executors and assigns for many generations to come, the oppor- 
tunity of inventing some individualistic system of electric traction 
whereby every man shall have his own invisible trolley car, without 
requiring to pay vulgar fares into a tin box for relief of the rates. 


THE FATAL ACCIDENT AT SOUTHAMPTON. 


М2јов CanpEew's Report UPON TBB INQUIRY INTO A FATAL Acci- 
DENT FROM ELECTRIC SHOCK AT BSourHAMPTON ON DECEMBER 
12TH, 1898. 


To the Assis'ant Secretary, 
Fisheries and Harbour Department, 
Board of Trade. 


Sir,—I have the honour to report that, as appointed by the Board 
of Trade, I held an inquiry on the 21st iost. into the cause of a fatal 
accident to Walter Day, a jointer ia the employment of Messrs. W. T. 
Glover & Co., who are the contractors for the street work in connec- 
tion with the extension of the electric light supply at Southampton. 

The inquiry was held in the Council Chamber at Southampton. 
The town clerk represented the Corporation of Southampton, who 
ате the undertakers. Mr. J. D. Bassitt, solicitor, appeared for Mesara. 
Glover & Oo, and for Mr. J. Brooking, their local superintendent. 

I attach my notes of the evidence given at the inquiry, and a 
transcript of notes taken in shorthand, kindly forwarded to me by 
the town olerk. 

There does not appear to be any dcubt as to tte facts of the case, 
which are briefly as follows: 

The Corporation, for the purpose of extending the area of their 
electric supply, are laying down a system of high pressure mains to 
supply transformers placed іп street bx хез, and also a system of low 
pressure mains, to serve consumers from these transformers. 

The с ,ntractors for the street work are, for various reasons, behind 
time, and in order to cariy out promises made to intending consumers, 
who were waiting for the light, the Corporation unfortunately com- 
menced to supply before the layiog of the high pressure mains was 
completed and proper joints made. Tne mains were still in charge 
cf the contractors, who had workicg parties engaged upon them at 
the time, while the arrangements fur supply were naturally under the 
control of the engineer to the Corporation, a division of responsibility 
which in itself is likely to lead to mistake and danger. 

The bigh pressure mains are concentric lead-covered cables laid in 
earthenware “ ways," the outer conductor being connected with earth at 
the generating station, and the inner conductor being therefore 
charged to the full pressure (2,000 volts) from earth. ' 

The low pressure mains are almost exactly similar in appearance 
to the high pressure, and are laid in similar ways” alongside of the 
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high pressure, where they follow the same route. The separate 
lengths of main are to be connected together by means of cast-iron 
urction boxes, but as these had not arrived, temporary connections 
been made in three street boxes by means of pieces of single 
cable connecting the respective inner conductors and outer con- 
ductors, the joints being covered with India-rubber tape. 

In the box where the accident took place branch connections were 
made from the high pressure mains to two street transformers, and the 
work had evidently been hurried, the ends of cables and connections 
crosaing each other and presentiog the appearance of a tangled mass. 
Besides the high pressure mains there were three low pressure mains 
passing through the box. 

Between 3 and 4 p.m. on the 12th inst. a party cf the contractors’ 
employés were engaged in passing rods through the cable ways in 
order to draw in cables in the upper portion of tbe High Btreet, and 
one of them, Henry Flux by name, lifted the cover of the street box 
mentioned above in order to give notice when the end of the rcd 
appeared. He saw sparking taking place between one of the cable 
ends and the side of the box, and pointed this out to Mr. Brooking, 
the superintendent, who got into tbe box and examined the fault, 
receiving a alight shock when he took hold of the insulating covering 
of the inner conductor. This was no doubt due to surface leakage. 
By hastily tracing out the faulty cable with his eye, he had come to 
the erroneous conclusion that it wasa low pressure cable, being misled 
by the confusion in the box, and, strangely enougb, the shock he 
received confirmed his mistske. He therefore asked for some rubber 
strip to repair the fault, and as there was none available, went to find 
the j inter who bad made the joints, and instructed him to re-tape 
the joint. The electrical pressure was on at the time, a. though it 
could easily have been switched «ff at the generating station. 

Brcoking was warned twice by Mr. Shepherd, the clerk of works, 
to be careful, as the fault might bs on a high pressure main, but per- 
sisted that he bad identified it to be low pressure. 

The jointer, Walter Day, went at once to the box, got into it, 
handled the cable carelessly, and received a fatal shock. He was at 
once dragged out by Brooking and Shepherd, who tried artificial res- 
piration, and fetched a doctor, but life was extinct. 

This accident greatly resembles the recent fatal acident at Chelms- 
ford; in bcth cases a temporary connection to the inner conductor of 
a concentric rystem of mains proved deficient in insulation, and in 
both cases the breakdown was the natural result of the very imper- 
fect nature of the joint, and of the use of single cable connections to 
the inner conductor. 

On several occasions I have pointed out the danger incurred by 
such connections, which, morecver, are expressly forbidden by the 
followir g conditicns attached by the Board of Trade to its consent 
to the conr ect ion with carth of the outer. conductors of the system 
in this and all similar cases, viz. :— 

«1, That the high pressure mains and any service lines in connec- 
tion therewith, be concentric throughout. 

“д. That the outer conductor in all cas:s form a complete metal 
sheathing round the inner conductor.” 

In the concentric system, as properly carried out, there are two 
earthed metallic shields surrounding the inner cr charged conductor, 

and any breakdown of the insulation of the latter must inevitably 
cause a short circuit, which will operate the safety fuses and cut off 
the pressure automatically. Even where the concentric arrangemcrt 
of conductors is not carried out at the joints, as, in my opinion, it 
should be, a cast-iron joint bcx is always provided and thoroughly 
carthed on to the outer metallic protection of the main. If in any 
part of the circuit the insulating covering alone is relied upon for the 
safeguarding cf the charged conductor, the system at once loses its 
security and becomes decidedly more dangerous than one in which 
separately insulated conductors are used throughout. This is now 
fully recognieed by all engineers of ‹ xperience. 

There are two dargers disclcsed by this inquiry against which the 
Board of Trade should provide in considering new proposals for supply 
at high pressure. 

These are, firat, the danger that high pressure mains may be brought 
into use for supply before they have been completely laid, properly 
jointed, examined, and tested, and while they are still in charge of 
other parties than the undertakers. 

Secondly, that high pressure mains may be mistaken for low 
pressure mains passing through the same street box if the different 
mains are not readily distinguishable from each otber. 

With regard to the first of these dangers, the Board of Trade regu- 
lations certainly provide tbat :— 

“ A bigh pressure circuit sball not be brought into use unless the 
insulation of every part thereof has withetocd the continuous ap pli- 
cation, during one hour, of preesure exceeding the maximum pressure 
to which it is intended to be subjected in use, that is to ғау, in the 
case of every electric line a pressure twice the said maximum pres- 
sure, and, in the case of every machine, device, or apparatus, a 
pressure 50 per cent. greater than the said maximum pressure. 

“The undertakers shall duly record the resulte of each test." 

This test had nct been carried out in this сасе. It would probably 
have at once developed the fault, but might not have done so, and I 
think it will be desirable to definitely forbid any attempt to supply 
at high pressure through unfinished mains, and before the mains 
8 been thorougbly examined and taken in charge by the under- 

erg. 

It is probable, as stated by the engineer to the Corporation, that 
great pressure was brcught to bear on him to induce him to commence 
supply on tbese mains against bis better jadgment. 

It should also be noted that Mr. Brooking stated that he protested 
against supply being commenced in the unfinished maine, but had 
yielded to an earnest request. 

I fear there is a distinct tendency in the case of electrical under- 
takings managed by municipalities to unduly press the engineers to 
start the works before they are properly complete, and it would 


strengthen the hands of these engineers if the Board of Trade dis- 
tinctly forbid any makeshift arrangements. 

The second danger is one which has only lately arisen, but which 
certainly, in this case, has provea to be a very real one. 

It can, of course, easily be provided against, and the attention of 
the manufacturers, will no doubt be directed to this point, which 
appears to have been overlooked. 

To sum up, I am of opinion that Walter Day lost his life from 
electric shock received while carrying out instructions given under a 
misapprehension by his tuperior, whereby he was placed in a position 
of extreme danger; that the high-pressure mains from which the 
shock was received were not in a proper and fit condition to be 
brought into use for purposes of supply ; and that the regulations and 
conditions imposed by the Board of Trade on the undertakers had 
not been complied with in the case of these mains. 


I bave, &c., 


December 27th, 1898. P. CABDZYW. 


A CIVIL ENGINEER ON THE METRE. 


A CIVIL engineer resident in Brazil writes to an American paper 
suggesting a universal “ metre” of 40 inches in place of the existing 
one of about 398 inches. Had it not been fora French ideal it seems 
very possible that the metre might have been fixed at 40 inches. This 
would have been a useful and convenient standard for all countries, 
and our standard yard would have been simply 10 per cent. less, a 
beautiful decimal discount for those who ate so enamo of 
decimals. The millimetre would then have been exactly the 25th 
part of an inch. 

Advocates of one system or another are very apt to imagine that 
people are able to grasp certain ideas of value when expressed 
metrically or per foot. Now this is not so. We doubt if anyone 
really grasps the meaning of a pressure of steam of so many pounds 
per square inch. They do no‘. True, a statement of a pressure of 
75 Ibs. per square inch conveys no idea of safety or danger to a 
layman, whereas it does so toa steam engineer for he at once recoznis:s 
it as the pressure at which a 7 feet boiler of double riveted ү, iron 
may be worked, and he has at once a sort of datum line on whieh to 
make rapid mental approximations when other pressures are named. 

It is alla matter of experience. Were it not so we should not 
find engineers making calculations of great length and taking no 
notice of decimal points at all, but simply pointing off the correct 
result at the finish. The pointing off is not done by guess but by 
experience. A figure, 219,875, representing a rate of coal combustion 
р Р unit grate area will b> called 22 lbs., not 2:19 nor 219°8, but this 
s because the calculator knows it will be about 20. The huge and 
foolish errors in engineering are made by scientifically educated 
men before they have become familiar with the figures of practice. 
It is such men who will work out their tons of putty for cover 
lating. Yet they are familiar enough with weights and measures in 
all their details. We read a good deal about loss of trade through 
our English system, and calls are made for compulsory change. 
Aoyone who does business abroad need not be put to any great 
expense to double figure their catalogues and drawings. We have 
before us some blue prints of an English engine builder, which are 
thus figured. Conversion cf measures is easy enough, but surely if 
anyone ought to change it is the metrical people who could conform 
to the measures of England and America by adding less than &th of 
an inch to their already incorrect metre. The new metre would be 
so little larger than the old one as to make comparatively little 
difference in technical records. The most valuable records are ia 
our own language, and to adopt the metre would spoil the whole 
irretrievably for the next generation. Metrical advocates appear to 
assume that the English foot cannot be decimally divided. It will 
not ba for vulgar use because decimal divisions are impracticable. 
Decimal arithmetic is all very well in the laboratory, but in the 
laboratory we don't use a pair of shop scales, and yet one might as 
well argue for a chemical balance in the kitchen as for laboratory 
measures and arithmetic. We want—to paraphrase a political 
phrase—men, not measures. If there is any slipping away of 
English trade it is not because of any difference of measures. 
Were this so, the Danes would not be sending over here so much 
dairy produce. We suppose they can cope with the difference of 
measure, and our own manufacturers are perfectly able to co 
with foreign measures if it suits them to do so. If weights are to 
invoiced as kilogs.there is no difficulty in reading off the result 
directly on a double graduated rule. The best system for weights is 
to use the pound as the Americans do even in giving the weight of a 
locomotive or train. Invoices would be much simplified thereby, 
and conversion to kilos. would be easy and rapid. Bot are England 
and America and Russia to be dragged in the wake of tbe Latin 
races in sacrificing their measures. Germany, it is true, had the 
metre forcibly imposed upon it by conquering France, but no success 
was possible as regards Russia and England, and the cost would be 
terrific. When boiler plates and bridge iron can be obtained rolled 
to fractions full and bare, we think it is the iron manufacturers own 
fault if he cannot equally quote for plates of 12 or 13 mm. which 
represent а full and bare half inch, for example. If pipe makers 
refuse to comply with a specification in metrical measures to-day, we 
expect it is because they are too full of work to do so. We know of 
cases now where orders of months ago are still undelivered. Ordinary 
pipes are not made to such dead lengths that they cannot be equally 
well fitted ont with millimetres as with inches. | 
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ELECTRIC LIGHTING NOTES. 


(Continued from page 164.) 


Manchester.—The General Parposes Committee of the 
City Council has resolved to oppose the following Bills: — General 
Power Distributing Company, Lancashire Electric Power Company, 
South Lancashire and Cheshire Electricity Company, L2icestershire 
and Warwickshire Electric Supply Company, Midland Electric 
Power Distribution and Lighting Provisional Order. Also the 
National Telephone Company (No. 1) Bill, National Telephone 
Company (No. 2) Bill, and the Telegraph Act (1892) Amendment 


Marylebone.—As the Vestry last week did not arrive at 
a decision on the urgency report of the Electric Lighting Committee, 
itis probable that the Vestry's Bill will have to be Lag Spe for 
another year. To put the matter as briefly as possible, it may be 
mentioned that the Committee recommended the Vestry to omit from 
its Bill the clause proposing to compulsorily purchase the Marylebone 
section of the Metropolitan Electric Supply Company’s undertaking, 
the company on its part agreeing to withdraw its memorial against 
thé Bill on standing order proofs. Mr. Brooke-Hitching, who moved 
the adoption of the report, said tbat only by agreeing to that course 
would it be possible to save the Bill. An exciting discussion fol- 
lowed, and an amendment to refar the report back for the Committee 
to submit the results of negotiations with the company for the pur- 
chase of its un ing was, on a division, rejected by 19 to 18 
votes. A further amendment was about to be proposed when the 
debate stood adjourned in consequence of the bye-laws. It is 
believed the Bill will be wrecked owing to the Vestry not having 
come to a decision at that meeting. : 

Tbe Bill promoted by the Vestry contains a clause which it would 
be hard to beat. The clause provides that in the event of the Vestry 
and the company not arriving at an agreement within 12 months 
from the passing of the Bill, the former shall be authorised to 
purchase the Jatter's undertaking on the same terms as would prevail 
at the expiration of the 42 years allowed by the Act of 1888. 


Melbourne.—A correspondent says :—“ The complications 
which have arisen in the electric lighting of Melbourne and ite 
suburbs are to find a natural solution in the purchase by the City 
Council of the rights of the companies which contribute to the lighting 
of the city. When the Council established electric lighting works, 
the New Australian Company, the A. U. Alcock Company, and Messrs. 
T. T. Draper & Co., who were already supplying electric light in the 
city and subarbs, received notice that the area of their operations 
within the city would not be extended. Opposition was shown to 
this restriction, and considerable discussion ensued, with the result 
that the Council entered into negotiatons for the purchase of the 
several intereste. In the meantime, the English Brush Company had 
made overtures for the business of the New Australian and A. U. 
Alcock companies, and the discussion was further complicated by 
proposals for joint municipal purchase and management of the whole 
of the electric lighting both in the city and the suburbs. The end of 
it all was that the Melbourne municipal authorities decided to confine 
their attention to the boundaries of the city. The sum of £40,000 
was agreed upon with the Brush Company as the valuation of those 

of the Alcock and New Australian companies’ undertakings 
situate within the city, and an additional sum of £15,000 was put 
down as the value of the works of Messrs. Draper & Oo., which are 
wholly confined to the city. When the last mail left the arrangement 
only awaited the formal approval of the City Council, which it was 
anticipated would be given unheaitatingly." 


Perth.—The Police Commission last week had a discus- 
tion about the appointment of a consulting electrical engineer to 
advise in connection with carrying out the provisional order. In the 
end Mr. W.O. О. Hawtayne was appointed. 


Sheffield .—The electric light is to be introduced into the 
Reform Club. The money is being got together by subscriptions. 


Shoreditch.—The number of units sold by the Vestry 
for the last quarter of 1898 was 313, 558, against 203,892 in the 
previous three months, and 182,584 for the quarter ended at Mid- 
summer. The Lighting Committee says that this growing demand 
fully justifies the capital expenditure involved in the new generating 
station. The Board of Guardians are to invite tendera for carrying 
cat the work, and supplying materials for the wiring, &., of the 
Workhouse, Infirmary, casual wards, dispensary, and offices, ready 
for the supply of current from the mains.of the Shoreditch Elec- 
tricity Works. 


Siam.—Under the style of the Siam Electricity Company, 
Limited, a company has been formed in Copenhagen, with a capital 
of £33,800, with option to increase the capital to £100,000. The 
company has secured a concession for all electric undertakings at 
Bangkok, but the capital is principally Danish, and all the gentlemen 
interested in it are Danish. Engineering says that the company has 
bought from an American gentleman his rights at Bangkok, and it is 
intended to extend the operations also to other parts of Siam. Mesars. 
Burmeister & Wain, of Oopenbagen, and Messrs. Siemens & Halske, 
of Berlin, will jointly supply plant. 


Seuthport.—A Local Government Board inquiry was 
held on 24th ult. into the Council's application for a £3,500 loan for 
electric lighting purposes. The sum includes mainly the provision 


of reserve water for condensing purposes, the feeding of the boilers, 
and of providing for the cooling of the condensing water discharged 
from the engines. Under the present circumstances, the water 
occasionally runs short, and to prevent this it is proposed to make a 
reservoir holding about a million gallons of water. 


Teignmouth.—Some little difficulty has arisen in con- 
nection with the application ofthe District Council for an eleotric 
lighting order owing to the fact that the 5 of the estuary 
of the Teign divides the district. The Council wish to make the 
order applicable not only to the town but to Shaldon, which is on the 
south side of the river. This has brought up as opponents the 
Harbour Commissioners who want to be as that the laying of a 
cable across the river will be no hindrance to navigation, and the 
Bridge Company, who are seeking protection for their interests. A 
special meeting of the Council was held last week to consider clauses 
drafted by Mr. Kennedy, the Parliamentary agent, to meet these 
objections. One or two of the members were disposed to drop the 
Shaldon portion of the scheme, but on the assurance of the clerk that 
the new clauses would probably meet the difficulty, it was decided to 
proceed with the application for the order for the whole district. 


Wallsend.—The District Council discussed clauses in the 
Walker and Wallsend Gas Company's Electric Lighting Bill last 
week, and it was resolved that while favouring the introduction of 
electricity, they take counsel’s advice as to whether the interests of 
the Council and ratepayers were properly safeguarded.” Councillors 
do not seem to have made up their minds yet upon the question of 
municipal working. 


Walsall.—About 10 p.m. on 25th ult. the electric light 
snddenly went out.  Oonsiderable inconvenience was caused, 
especially at the places of amusement. 


West Ham.— With reference to the failure for half- 
an-hour of the electric light supply for a number of shops along 
the Broadway, Stratford, reported in our last isswe, Mr. A. J. 
Abrahams, assistant engineer at the Leyton electricity works, informs 
us that the Broadway, Stratford, is not supplied from that station, 
but from West Ham. He adds that the lights have never failed since 
supply was commenced at Leyton. We are pleased to make this 
correction. 


ELECTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—On 24th ult. a deputation went to Glasgow 
and jnspected the electric tramway system. Upon their departure 
don Glasgow they were said to be impressed in favour cf the 
trolley. 


Barcelona.—A financial daily says that negotiations have 
been entered into for the sale of the Barcelona Tramway Company’s 
undertaking at Barcelona. 


Cardiff —The Tramways Sub-committee has submitted a 


: report on various forms of tramway traction. The borough engineer 


is to go to Bristol to inspect a model of a m of underground 
traction by Mr. Albert R. Weight, for which it is claimed that the cost 
of construction is £1,000 per mile less than for the trolley. The 
Tramways Committee has resolved to report to the Council in favour 
of the overhead wire system. 


Coatbridge and Airdrie.—This light railway Bill has 
been found not to comply with the standing orders, as proper plans 
were notlodged by November 30th. 


Darlington.—On 26th ult. Mr. J. Clifton Robinson, 
managing director, and Mr. Holmes, engineer of the Imperial Tram- 
ways Company, visited Darlington, and met the sub-committee of 
the Streets Committee. The question of the extension of the tram- 
line was considered. The whole scheme would involve over 6 miles 
of line instead of 24 miles, which is now about the extent the tram- 
line covers. The work, it is stated, would occupy four months. If 
an arrangement were come to, it was pointed out the standards which 
carried the cable might be used for electric lighting purposes when 
the new installation at Darlington takes place. It was stated that 
the cable might be brought along from Stockton, and in that case a 
service of trams to that town might be introduced either casually or 
otherwise. The Committee will duly consider the matter, and a 
fuller statement of the proposals will be sent to Darlington Corpora- 
tion. The town clerk has received the formal application from Mr. 
Clifton Robinson on behalf of the Imperial Tramway Company. A 
committee has been going into the proposal. 


Dundee.—The Tramways Committee of the Town 
Council has before it at present special reports on the merits and 
demerits of the proposed cable tramway, by Mr. Fisher, tramway 
manager, and Mr. Wm. Mackison, burgh engineer. Mr. Fisher is not 
favourable to the cable system, but quotes many points in favour of 
the overhead electric wire system. Mr. Mackison, on the other 
hand, reporte in favour of the cable method. The Council held a 
special meeting (sitting in committee) on Monday to discuss the 
reports. ö 
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Glasgow.—A sub-committee of the Tramways Committee 
is meeting with the Electricity Committee with a view to coming to an 
ment as to which committee shall furnish current for the exten- 


On 24th ult., says the Glasgow Evening Times, an incident occurred 
on the Springburn electric car route. About 11 o’clock the power on 
the inward suddenly failed in the neighbourhood of Hanover 
Street, and the cars on the journey to the city were brought toa 
maintained, and 


Street ter minus to Springburn. The supply of incoming vehicles was, 
however, soon exha and complete cessation of traffic followed. 
electrical staff of the t were at once communicated 


The departmen 

with, and after testing the lines they were able to remove the fault, 

which was due to the disconnection of a feeder, and to restore the 

supply of power. Something like an hour, however, was occupied in 

the ons, and meantime а large number of cars had come to a 
in the neighbourhood of the block. 


Banwell-Ealing.—The Hanwell District Council is 


мищ Ше Жапаа Ос иреш it would be disposed to com- 
ne constructing an electric tramway from Acton boundary to 


Italy.—The experiments with electric traction on the 
Mediterranean Railway between Milan and Monsa are now did ie iur 
Each suto-motor carriage is capable of accommodating a mum of 
100 ae maon car is fitted with two Schuckert motors, while 
the accum ; which consist of 130 elements, are of the Hensem- 
berger PS have a capacity sufficient for four omer between 
Milan Monza two outward and two return. e vehicles have 


Liverpool.—Increasing traffic renders new cars necessary, 
and the Tramways Committee recently resolved to advertise for the 
construction of 80 cars with outside seats, "such as would be 
serviceable on the electric tramlines.” In the meantime six new cars 
are to be constructed at the Corporation works in Lambeth Road, and 
12 ordinary cars are to be there converted into trailers. The above 
decision is, however, altered by Wednesday's important discussion at 
the Council meeting on the subject. "Tenders are to be invited for 
20 níotor cars of the same type as the 12 already ordered from the 
British Thomson-Houston Oompany, to be ready by June Ist. We 
shall report the discussion at greater length next wee 


Manchester.—On Wednesday the City Council approved 
of a recent resolution of the Tramway Oommittee affirming its 
opinion that the overhead trolley is the best for Manchester. An 
amendment to try the conduit on one section was rejected 


The Metropolitan Railway and Electric Traction.— 
Mr. J. Bell, the ing director of the tan Railway Oom- 
y, addressing the last Friday, said that as to 
use of electric traction on their railway, they were unable 
to push on with the matter as fast as they could wish, but the engineer 
that he would be ready to carry out the full experimental 

in nine months’ time. 


Newcastle.—The City Council on Wednesday considered 
a report from the Tramways Oommittee, giving an account of their 
recent visit to different cities where electric and cable trams are 
worked. The report will recommend the Council to adopt for New- 
castle the overhead trolley electric system, also that a consulting 


yste 
expert be to carry out the work with all possible speed. The 
baa dire o, Xt 


recommend that the present tramways company be 


requested to allow the Oorporation to carry on the work where it 
affects their lines, even before the lease expires, омер ош work 
advanced as far as pose The Tramways Committee is consulting 
with the Lighting mittee as to the advisability of lighting the 
streets by electric lamps fitted upon the trolley poles. 


Southampton.—In the Queen's Bench Division last 
week, before Mr. Justice Bruce and Mr. Justice Ridley, sitting as the 
Divisional Court, a special case, stated by the umpire, Bir Henry Oakley, 
in an arbitration between Southampton Tramways Company and the 
Oorporation of Southampton, for the purpose of determining the price 
which the Corporation should pay to the company for the acquisition 
of their undertaking was presented for consideration. After h 
counsel’s arguments at considerable length, their Lordships 
their decision. 


Southampton.—The Council has approved of the Tram- 
ways Oommittee's instructions to Messrs. Kincaid, Waller & Manville 
to at once prepare and submit for the consideration of the Com- 
mittee detailed окен and conditions for tenders for the 
whole of the work referred to in the adopted report. As the Cor- 
poration have decided to work the tramways by electricity, this Com- 
mittee has requested the Electric Lighting Committee to forth- 


with take steps for providing the necessary plant for electric 
traction. 


Stourbridge.—Last week Sir Courtenay Boyle heard an 
objection to the confirmation of a light railway order for the oon- 
struction of an electric tramway in the Black Country, between Stour- 
bridge and Kinver, which had been sanctioned by the Light HaT 
Commissioners, who had. put in a clause that the promoters shoul 
purchase certain parts of the land by the side of main road, in 
order to widan He гова And make 10 sates ое зе ре The objec- 
tion quis pier disposed of, the clauses were ussed, and the 
order will be confirmed in due course. 


Swansea.—Tenders have just been invited for erection 
Qe power a а. for the British Electric Traction Oompany, 


TELEGRAPH AND TELEPHONE NOTES. 


African Trans-Continental Telegraphs.—In an article 
on “ British Communications in Africa,” the Times refers to Mr. 
Rhodes’s present visit to this country in connection with the great 
railway and telegraph schemes from South to North:—" The trans- 


the scheme can be completed without public help. The telegraph 
line is now believed to be within three years of its comple and 
though the course of telegraph and "y will not be absolutely 

ch has been acquired са 


connection with the Egyptian system has been made will be 6,669 
miles. Of this the Cape system to Mafeking supplies 870 miles; the 
Egyptian system, if carried to Fashoda, will supply 2,090 miles. 


E 
B 
5 
Ё 
P 


dertak 
connecting Salisbury, the e capital of Rhodesia, with the а southern 
boun of the Bu us we who egra system 
way dé divided into three 


the Albert Nyanzs; Lado, Abu-Kuka, and Sobat, upon the Nile. 
There are intermediate stations of which the names are even less 
familiar to the public than those which have been cited, and the line 
will be divided into sections averaging about 200 miles in 
with an inspector and an efficient staff of line men to 
Branch lines will also be constructed to important 
instance from Fort George to Uganda on the one side 
Falls upon the other, and from Uvira, at the head of 
ganyika, to Mwanta, at the foot of Victoria Nyanza. Th 
the line which is now completed and in working order is 
bury to Karonga, at the north end of Lake Nyasa, A 
the other day received at Cape Town from Karonga 
hours of its despatch. Th on from Karonga to 
the south end of Lake Tanganyiks, is nearly finished, 
section to Рашо, on the Congo Free State border, has 
veyed. The second object of Mr. Ehodes's visit to this country 
of the jo to Egypt which he proposes to take next week, 
obtain on to start simultaneous work u the 
line from the northern end at Sobat, whence for construoti 
ean now be more readily conveyed than it could be from the 
southern end. Construction will at the same time bs pushed on from 
the south, and the two ends will presumably meet at Fort 
upon Lake Albert Edward. Tbe trans-Continental telegraph 
may therefore be looked upon as in a fair way to bring to speedy 
fulfilment that part of the promise of through communication from 
the Cape to Cairo which it contained." l 
It is stated that Colonel Frank Rhodes, Mr. Arnold Morley, Eat 
Oairns, and others, have gone to Egypt in connection with the trans- 
continental telegraph. 


Hawaiian Cable.—Mr. Corliss, of Michigan, has intro- 

duced a Bill in the House of Representatives to secure the construc: 

tion of a cable connecting the mainland of the United States. Ait 

Hawaii, the Philippines, Japan and China. It authorises the F - 

dent, says the Electrical Engineer of New York, to eause the cab 

be laid, and an appropriation of a sufficient sum to secure а сар 

will carry at least 15 words a minute. When the cable is comp 

it will be turned over to the Po Ово -Deputa nt 5775 

as part of the postal service. i ; 
iras estimates the cost of a cable m Ban France n 

Luson at about $10,000,000. The route will probably be from 


a 


1 
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foreshadowed by its determination to connect the Philippine Islands 
by cable as speedily as possible. 


Interruptions to Australian Trunk Landlines.— 
. We learn from the Australian press that the main landline which con- 

necis Port Darwin with Adelaide was interrupted for a couple of 
days on December 18th last, and that traffic had to be diverted vid 
the West Australian line. Oar readers will remember that the Port 
Darwia line is that in which Sir Oharles Todd has asked us to have 


this request has long ago proved to the public that such a faith 
quite out of place, as it is impossible to put any confidence 
in either of the Australian trank landlines. 


The National Telephone Company's New Bills.— 
Mr. Campion, one of the examiners of private Bills, had before him 
on 27th: ult. the memorials of the Corporations of G w and Edin- 
burgh alleging non-compliance with the rules of Parliament in the 
case of the three new Bills of the National Telephone Company. 
After hearing the objections at length, it was decided to кро Nos. 
1 and 2 Bills as having failed to comply with the Standing Orders of 
Parliament, and they will have to go before the Standing Orders 
Committee, who will decide whether or not the rules in the cases 
specified shall be dispensed with. 


Submarine Cable Concession.—A daily paper says that 
De. Zander, director of the Anatolian Railway, has o а con- 
cession for a submarine cable from Constantinople to Kustendji. 


Telegraphic Interruptions and Repairs:— 
Down. 


OABLEM. Repaired. 
Cable ied dure | June 11th, 1898 
eee une 1 1 eee 000 
Pars-Maranbam .. di . Nov. 14th, 1898  ... ies 
West Indies — 
Bt. Kitte-Bt. Thomas . . Jan. 26th, 1899 ... Feb. 1st, 1899. 
St. Kitts-Antigua .. Jan. 26th, 1899  ... Feb. 1st, 1899. 
LANDLINNES. 
a ai rh ... Jan. 26th, 1899 Jan. 26th, 1699. 
en 
5 
kale) i ... Jan. 23rd, 1899 Jan. 23rd, 1899. 


Lines near La Pas, Bolivia Feb. let, 1899 we sis 


The Telephone Question.—Last week the Court of 
Common Council resolved, on the motion of Mr. Morton, That a 
conference of local authorities in London be held at the Gaildhall, on a 


y 
ment; that each road authority be invited to send three d tes to 
such conference; and that it be referred to the Streets Oo 
make the arrangementsaccordingly.” Mr. Morton said the 


regard to the o 


clined eral A tion potting t 
Was resolution ou 


hone 


centre. 

Several additional Chambers of Oommerce in the provinces have 
been passing resolutions favouring Government control of the tele- 
phone service. 

The Court of Common Council has resolved to oppose thefollowing 
Bilis in Parliament: — National Telephone Oompany Bill (No. 1), 
National Telephone Oompany Bill (No. 2), Te ph Act, 1892 
(Amendment Bill). It has further resolved to present a petition in 
favour of the Glasgow Corporation Telephone Bill, and to ask the 
Ойу members to support the same in Parliament. 


U. S. Government Cable Steamer for the Philippines. 
elbe New York Electrical Engineer says that Colonel Kimball, of 
the Quartermaster's Department in the Army Building, New York 
City, has received orders from the War Department to secure at once 
an iron ship of from 1,000 to 1,200 tons burden, to lay cables to con- 
nect the islan ds of the Philippines. The Department has already 
ordered for this p 166 miles of marine cable, weighing 525 
tons. This cable will take about 6,500 cubic feet for coiling. The 
cable is to be coiled in skeleton tanks in different holds on the vessel. 
The cable ship must accommodate on the forward deck the “ giving- 
out” machinery, which will weigh from 15 to 20 tons, and the acoes- 


sories, weighing from 5 to 10 tons. In the after hold will be fitted 
out the quarters for the crew of 20 men. Thiss will be used for 
coal on the way out. The ship will be kept on station as a cable ship, 


or can, if necessary, be used as 5 transport. 


CONTRACTS OPEN AND OLOSED. 


OPEN. 
Belfast.—February 23rd. The Electric Committee wants 
tenders for water-tube boiler, two steam dynamos, and switchboard. 
See our Official Notices this week. 


Buxton.—February 6th. The District Council wan 
tenders for feeders, mains, and arc light leads. See “Official 


Notices January 2th for 

Christiania,—February 26th. The Secretary of State 
for Foreign Affairs has ved & despatch from о көт: 
Consul-General at Christiania, stating that tenders are invited by 
Norwegian State Telegraph Administration for the delivery of about 


140,400 telegraph and telephone insulators. Tenders must 
be received at Christiania by 12 o'clock noon on February 26th, 1899. 
A copy of the s examined on 


cation, conditions, &o., may be 
personal application at the Commercial Department of the Foreign 
Office any day, between the hours of 11 a.m. and 5 p.m. 


Doncaster.—February 9th. The Guardians wants tenders - 
for the installation of the electric light in their new workhouse 
buildings at Balby. See our Official Notices.” 


Edinburgh.—Fcbruary 20th. The Council wants tenders 
for overhead travelling crane and storage batteries. See our “ Official 
Notices " this week. 


France.—February 16th. The French Post and Tele- 
graph authorities in Paris are inviting tenders for the supply of 46 
kilometres of gutta-percha insulated electric cable. тв may 
be obtained from, and tenders to be sent to, Le Sous 
d’Etat des Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 


Glasgow. — February 6th. The Corporation wants 
tenders for the reconstruction of tramways in Orown Street and 
Cathcart Road. See our “ Official Notices " January 27th. 


Gloucester.—The City Council wants tenders for jet con- 
densers, air pumps, cast-iron pipes, &c., for the electricity works. 
See our “ Official Notices” this week. 

Hull.—February 8th, The Corporation wante tenders for 
the electric and fitting of the tramways power station, 
Osborne Street. contract will include 4 arcs and 40 incan- 
descents. See our Official Notices” January 27th. 


Italy.— February 25th. Tenders are being invited by 


е. municipal authorities of San Severa (Province of Foggia 


ia), for 
the electric lighting of the town. Tenders are to be sent to 


Il Municipio di San Severa (Foggia), Italy, from whence particulars 
may be obtained. | 


Kingston-upon-Thames.— February 14th. Tenders are 

invited for the provision of telephonic communication between 

the various buildings upon the workhouse premises, Kingston-on- 

Thames, for the Guardians. Particulars of the architect, Mr. W. H. 
Hope, Union Offices, Kingston. 


Lewesteft, February ein. The Corporation wants 
tenders for the supply of boilers, steam dynamos and motor boos 
storage batteries, switchboard, travelling crane, mains, arc lamps 
ts; and for the lighting of the station. Oonsulting engineer, 
. W. С. О. Hawtayns. See our “ Official Notices January 6th. 


Nelson (Lancs.).—February 14th. Tenders are being 
invited for the supply and erection of the following plant, for the 
Bection A) steam dynamo, тош condensers, &c. ; 
(B) switchboard; (О) alterations to accumulators; (D) overhead 
crane. culars Mr. 
Wm. Foster, Nelson, Lanos., on the deposit of £23 2s., w will be 
returned on the receipt of a bond fide tender. 
Norway.—February 11th. Tenders are being invited by 
the Norwegian Telegraph Authorities in Christiania for the supply of 
803 tons of telegraph wire 4 mm. diameter and 121 tons ditto 0:3 mm. 
diameter. Tenders to be sent to the Bureau des Telegraphen, 
Director Karl Johansgade, 14, Christiania, whence particulars may be 
obtained. 


Oystermouth.— February 27th. The District Council 
wants tenders for the supply of electricity within the area. See our 
“ Official Notices " this week. 


Southampton.— Tenders are invited for one 100-kw. 


engine and generator, one boiler, a set of accumulators, 20 motors, 
&c. See our "Official Notices " January 27th. 

West Hartlepool.—February 18th. The Corporation 
wants tenders for feeders, mains, aro light leads, and road work. See 
оог Official Notices January 27th. 

Whitechapel.— February 7th. The Board of Works 
wants tenders for cables, arc lamps, steam dynamo, batteries, boilers 
and other machinery and apparatus for electricity works. See our 
" Official Notices” January 20th. 
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CLOSED. 


Brighton.—The Lighting Committee recommends the 
acceptance of Messrs. Willans & Robinson's tender to supply and 


erect two combined engines and dynamos and condensing plant at 
the electricity works for the sum of £15,191. 


London.—The London County Council on Tuesday 
received the undernoted tenders for the supply of dynamos, &c., re- 
uired in connection with the proposed electric lighting of the 


ictoria Embankment :— 
McClure & Whitfield "T v "E e: .. £8,726 
Mather & Platt ae s EX 7: es Е 4,600 
Crompton & Company .. T s ne pe .. 4,949 
Electrio Construction Company $2 es vx $ 5,585 
Bafety Concentric Wiring Company see e. . 6,625 
The Electrical Company is se 6,877 


The following tenders were submitted for the supply of the gas 
engines required in connection with the same installation :— 


J. E. H. Andrew & Company .. du I E .. 1,900 
Campbell Gas Engine Company Sa $5 .. 2, 176 
Premier Gas Engine Company к T ss .. 9,2600 
Safety Concentric Wiring Company.. T. ЕЯ .. 2,200 
Crossley Bros. 5 аа R zx 25 РЕ um 2,300 
Fielding & Platt ,. ‚ө 2s ex Bs ix .. 2,878 


J. Taylor & Sons .. - d 24 гъ тА s 8,457 
The Council referred the tenders to the Highways Committee for 
consideration and report. 


London.—The Electricity Committee reported to the St. 
Pancras Vestry on Wednesday having received the following esti- 
mates for the supply of arc lamp columns required for the arc light- 
iag of Regent’s Park Road, Albany Street, and three other roads, the 
prices quoted being at per column :— 

Design A. Design B. 
W. Macfarlane & Co. .. £914 0 £10 0 0 
Falkirk Iron Company  .. .. 10 0 0 
McDowell, Steven & Со. .. 9 9 0 9 2 6 
The committee, who stated that Messrs. McDowell, Steven & Oo. 
offered the quickest delivery, recommended that an order should be 
placed with that company for the supply of 50 columns according to 
Design B at £9 2s. 6d. each. This was agreed to. 


FORTHCOMING EVENTS. 


Monday, February 6th.—At 7.30 p.m. Society of Engineers. Pre. 
sentation of premiums by the retiring os (Mr, 
W. Worby Beaumont). Presidential addreas by Mr. J. 
Oorry Fell. 
Tuesday, February 7th.—At 8 p.m., at 11, Chandos Street, Cavendish 
Square, W. Röntgen BSoc'ety. Paper by Mr. Wilson 
Noble on “A Modified Form of Toepler Mercury 
Pump." Discussion on the Róntgen ray photography 
of soft tissues, introduced by the president, Dr. Mansell- 
ou 
Wednesday, February 8th.—At 8 p.m. Society of Arts. Nernst’s 
Electric Lamp," by James Swinburne. Mr. Alexander 
| Siemens will preside. 
Thursday, February 9th.—At 8 p.m. The Institution of Electrical 
Engineers, continuation of discussion on “ Rules for the 
Regulation of the Wiring of Premises for connection to 
Publio Supply Mains,” by J. Pigg, associate; “The 
Regulation of Wiring Rules,” by С Н. Wordingham, 
member; “The Institution Wiring Rules," by R. E. 
Crompton, past-president. If time permita, “ Electric 
| Traction by Burface Contacte, by Miles Walker, 
associate. 
Friday, February 10th.—At 5 p.m. Physical Society. Annual 
General Meeting: address by the president. After 
which at an ordinary meeting, "An Amperemeter and 
a Voltmeter with а Long Scale,” by Benjamin Davies. 
probably to be read by Dr. Lodge. 
At 8 p.m.—Institution of Civil Engineers, Students’ Meeting, 
paper on “The Electrical Driving of Engineering Work- 
shops,” by William Middleton, Stud. I. O. E. 
At 7.30 p.m.—At the Westminster Palace Hotel. The 
Institution of Junior Engineers, joint meeting with the 
Discussion Section of the Architectural Association. 


Paper on “Factory Design,” Mr. J. H. Pearson 
MIJE. M 


Saturday, February lith.—At 2.30 p.m. Visit of Institution of 
Electrical Engineers (Studente) to the Shoreditch 
Central Station, Ooronet Street, Shoreditch. Party 
limited to 20. 
Satarday, February 18th.—At3.15 p.m. Instituteof Junior Engineers’ 
ak the Ealing Electric Lighting and Destructor 

or 6. s 


NOTES. 


Institution of Junior Engineers.—On Friday, March 
9rd, a paper on the “ Direct Production of Electricity from 
Carbon," will be read by Mr. W. R. Cooper, A.I.E.E. The 
conversazione will be held on March 11th. . 


Presentation.—On 20th ult. Mr. R. Liddell, was pre- 
gented by the staff of the Edinburgh Electricity Department 
with a gold albert chain, with pendant, on the occasion of 
his departure to take up a position in the Leith Electricity 
Department. | 

Appointment Vacant.—The King’s Lynn Corporation 
wants an electrical engineer to take charge of the new elec- 
tricity works. See our “ Official Notices.” | 


The Royal Society.—Among the papers down for 
reading yesterday afternoon were:—Prof. A. Schuster, F.R.S., 
and G. Helmsalech, on “The Constitution of the Electric 
Spark.” Dr. Magnus Maclean, “ On the Effects of Strain on 
the Thermo-Electric Qualities of Metals.” : 


Society of Arts.—In the calendar of meetings arranged 
for February and March are the following :—February 8th, 
8 p.m., Mr. James Swinburne, * Nernst's Electric Lamp." 
February 22nd, 8 p.m. Mr. Philip Dawson, © Electric 
Traction, and its Application to Railway Work." March 
15th, 8 p.m., Sir Marcus Samuel, “ Liquid Fael.” 


Owens College.—A donation of £2,000 has been received 
from Captain Partington towards the cost of building the 
new physical laboratory at Owens College, and Dr. E. 
Hopkinson has sent a sum of £1,884, contributed by the 
relatives of the late Dr. John Hopkinson for the erection of 
a ШЕ of the laboratory to be devoted to electro-technical 
work, 


Municipal Trading.—In the course of the discussion at 
the Society of Arts on Wednesday on Mr. D. H. Davies’ 
aper on The Cost of Municipal Enterprise," Sir Richard 
Webster, who presided, said that there was a great deal of 
cant in the talk about monopolies, but there was no greater 
monopoly, he thought, than in giving municipalities the sole 
right to supply electricity. 


Order for Electric Locomotives.—We hear that Mesars. 
Crompton & Co., Limited, have secured an order from the 
City and South London Electric Railway Company, for 10 
electrical locomotives, each to cost £1,350. | 


X. Rays.—It is stated that Mr. James Mackenzie David- 
son, M.B., C.M., has been appointed honorary medical officer 
in charge of the X Ray Department, Royal London 
Ophthalmic Hospital, Moorfields. 


The Electrical Standardising, Testing, and Training 
Institution—As a result of the recent scholarship 
examinations the board of control of this institution have 
made the following awards:—To Mr. Gerald Adamson 
Hopkins a Maxwell Scholarship of 50 guineas, tenable for 
two years; to Mr. Thomas Gregory Smith, of Blackheath 
School, an exhibition of 30 guineas, tenable for two years ; 
and to Mr. Leonard Roseveare, of Dunheved College, 
Launceston, a prize of 20 guineas. 


City and Guilds of London Institute,—The annual 
rize distribution was held last week at the Leathersellers 
Hall, E.C. Mr. Alderman and Sheriff Alliston ied the 
chair. The hon. secretary (Mr. John Watney) submitted 
the report, which stated that the diplomas, certificates, 
medals, and prizes to be presented on that occasion, number- 
ing about 230, were awarded last year to students of the 
Central Technical College, the Technical College, Finsbury, 
the South London Technical Art School, and the Leather 
Trades School. Mr. Preece, after handing the awards of the 
successful students, stated that the prize fund was now sup- 
ported by 22 of the Livery Companies, The mode of testing 
the technical education of the country by means of examina- 
tions held in different centres, was inau by the 
Society of Arta, but it was soon taken up very warmly by 
the DT Guilds. When the examinations were started in 
1879, there were only 23 centres and 151 passes, while last 
year the centres numbered 369, and the passes 7,953. He 
advocated the more general teaching of science in schools, 
and spoke of the valuable educational work that was being 
done by the London polytechnics. | 
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Teaching Electro- Chemistry. — 4 propos ot our artiole 
last week on The Provision for Teaching Eleotro- Chemistry 
in this Country and Abroad, our attention is directed to the 
fact that we omitted to mention the systematic courses in 
electro-chemistry which are given at the Northampton 
Institute, Clerkenwell. During the present session there are 
courses of instruction in electroplating and electrotyping, the 
department being in charge of Mr. S. Field as lecturer and 


demonstrator. The соро for the teaching of this work 


is not quite comple ut is very far advanced. When a 

sufficient demand arises, the Institute authorities are pre- 
red to extend the equipment for this particular work very 

argely. | 


Personal.—Early this month Mr. E. О, Walker, who has 
relinguished the position of superintendent of telegraphs to 
the Ceylon Government, left Colombo on his retarn to Earope. 
On the way home he will stay for a fortnight in Egypt, 
visiting Cairo and the Pyramids. 

Mr. A. G. Bird, station superintendent, writes from Bristol 
electricity works regarding the notice last week under 
“Appointmente,” in which he is described as being pre- 
viously on the staff of the Yorksire House-to-Honte Elec- 
trical Company. “As this has been the cause of some 
misunderstanding and correspondence,” says Mr. Bird, I 
shall be glad if you will kindly make a correction in your 
next issue. It should be:—Mr. A. G. Bird, formerly of the 
Cardiff Corporation electric lighting station, and the Morley 
Corporation electric lighting station.” 


= 


The Institution of Junior Engineers.—The fourteenth 
anniversary dinner of this Institution took рас on Saturday 
evening last at the Westminster Palace Hotel, under the 
presidency of Sir W. H. White, F.R.S., Director of Naval 
Construction and President-Elect of the Mechanical Engi- 
neers. After the usual loyal toasts, Prof. Spooner propoeed 
„Our First Line of Defenoe,” which was acknowledged by 
Sir John Darston, K. O. B., Engineer-in-Chief of the Navy. 
Then came The Anglo-Saxon Race," proposed in felicitous 
and eloquent terms by Mr. J. Macfarlane Gray, but from the 
moment of the reply by Lieut. Colwell, U.S.A., Naval 
Attac! é, American Embassy, there was little else than the 
glorification of Britishers and Yankees, and exaltation at 
the passing of the Latin races for evermore. The Anglo- 
Saxon race dominated the world; supremacy in engineering 
made the race what it has become, therefore the whole world 
was made up of engineering. It was openly stated that 
England could make further conquest in South Africa, while 
the United States could easily annex portions of South 
America, both to the advantage of the Anglo-Saxon race. 
Prof. Ayrton, in a speech which for him was unasually 
sombre and caustic in character, proposed the toast of 
“The Senior Institutions,” and we can only infer that much 
of what he said was in the nature of a protest that it should 
be thought we lived only for engineering, or that the Latin 
races should have been spoken of with such cordial detestz- 
tion as seemed to animate the speakers on this occasion. 
“The Institution of Junior Engineers " was toasted on the 
motion of Mr. Charles J. Owens, general manager of the 
London and South-Western Railway, and Mr. Basil H. Joy, 
chairman, in reply, stated that the progress of the Institu- 
tion, numerically and financially, was so satisfactory, that 
there was a reasonable prospect of their being able ere long 
to set up in a home of their own. Other toasts followed, 
amongst them an unofficial one to Mr. W. T. Dunn, theamiable 
and energetic secretary, who has done so much towards 
putting the Institution of Junior Eagineers on such a firm 
footing, and the enthusiasm with which his name was re- 
ceived betokened the sincere esteem and affection felt for 
him by his colleagaes. Instrumental music and songs helped 
to enliven the proceedings, and the meeting did not disperse 
till a comparatively late hour. 


Mr. Preece on English Electrical Contractors.— 
The 12th annual dinner of the Manchester Association of 
Students connected with the Institution of Civil Engineers 
was held on 25th ult. in the Albion Hotel, Manchester, and 


was attended by a large number of members and friends. 
The chair was occupied by Mr. W. B. Worthington, the 
president of the Manchester Association of Students. 
Replying to the toast of The Institution of Civil 
Engineers.“ Mr. W. H. Preece, О.В, spoke of the apathy 
that prevailed among merchants in ore part of the oom- 
munity. He had only on the previous day received a letter 
from his brother, who, as a Consul in Persia, was brought 
into direct contact with commeroe and trade. He wrote that 
our merchants did not seem to care to stir a hand to lift our 
British trad. in Persia. He (the speaker) wasa member of the 
Royal Commission dealing with the coming French 
Exhibition, and they were most anxious to secure for that 
Exhibition a goodly display of electrical apparatus. They 
secured a contract by which the French Administration 
were prepared to pay a portion of the expenses. The con- 
tract was offered to all our manufacturers who were in a 
position to comply with it, but there was not one single 
English firm who came forward prepared to supply 
apparatus required to supply light to the Exhibition. The 
engineers came forward like men, but they were not 
supported by the electrical industry, and the result would be 


that there would be a miserab'e and poor display of electrical 


apparatus at the great Exhibition. With regard to the 
complaints sometimes made that we were suffering from a 
lack of technical education, he did not agree with that. 
Technical education in this country during the last 10 years 
had advanced with giant strides, and he believed at the 
present moment we were as well advanced as anybody. 


CITY NOTES. 


City and South London Railway Company. 


Тнв twenty-ninth ordinary general meeting cf the sbareholders of 
the Oity and South London Railway Company was held cn Tuesday 
ar at Winchester House, Old Broad Street, Mr. C. G. Mott in the 


P. ‘ 
The CzHAIRMAN,in moving the ороп of the report, said it was 
very pleasing to the directors to be able to report of the past half- 
year, as they had of previous years, a steady and uninterrupted pro- 
gress in the dividend-earning power of the line. They were able to 
recommend the shareholders to declare an increased dividend of 

per coent., making 2 per cent. for the past half-year, which with the 
dividend declared last midsommer makes а rate of 23 per cent. for the 
whole of last year. Although that dividend was not a very large one, 
it was steadily improving, and they looked forward to tbe time, 
not very far distant, when they hoped it would be considerably 
larger. Bat if they reco that the c.st of the line before they 
incurred any expenditure in connection with the extensions which 
were now going on was a little over £800,000, and that the net earnings 
for last year were over £24,000, they would see that they were earn- 
ing now on the whole cost of the line about 3 per cent. per annum. 
Of course the debentures and preference stock absorbed more than 
that 3 per oent., and therefore up to the present the ordinary capital 
had only received 2j per cent., but whea a line in these days was 
earning 3 per cent. on its actual cost, with a steadily growing 
traffic and improved dividends, he thought he might fairly 
ssy that it had proved itself a financial success, and was 
sufficient to justify the expenditure of additional capital in 
regard to other electric lines throughout the metropolis. It was 
a very important thing for London to have shown that capital in- 
vested in a concern like this could return in the comparatively early 
stages of its existence 3 per cent. on its outlay. That fact must 
lead in the future to the provision of additional lines for the accomo- 
dation of traffic in London, which were so imwperatively needed. 
They had done that much for the public benefit, and he hoped the 
time would come when tbey would feel tbat they had not invested 
their mor ey fooliehly in the line, but that they would receive a return 
which would satisfy the shareholders. Daring the past half-year 
they had been making very satisfactory progress with the extensions. 
Tae whole of the underground works of the extensions from the City 
were piactically complete. It now remained for them to complete 
the lifts and surface stations, and various other small matters before 
the line would be fit for opering; but they hoped by the time of the 
next half-yearly meeting they would be able to announce either that 
the line was already opened for traffic, or else to tell them on what 
date it would be opened. The Clapham extension had gone on 
with great rapidity. They had a very energetic contractor, and he 
bad made very rapid progress—much more rapid, in fact, than they 
anticipated, and they were in great hopes that tbat line might be 
opened almost simultaneously with the opening of the extension 
from the City. He thought they would agree with him that that 
was very satisfactory progress гіп. difficult» work of that kind. 
During the past balfyear theo tratio, had steadily increased, 
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£847 for the MET. 
Central London Railway at the Bank was now complete, and he was 


ye 

but they were in active negotiation with the Brighton Oompany on 
the point, and he hoped tbat before long they would be able to come 
to some definite and satisfactory arrangement as to the construction 
of that subway. There was another electric line going to be made, 
called the Great Northern and City Railway. He believed they were 
now proceeding actively with the construction of that line, and its 
terminus would adjoin their present terminus at the Moorgate Street 
station in Finsbury Pavement. They hoped they would be able to 
arrange with that railway also for a subway to connect the two 

orms. There was also another line called the Walthamstow and 


Railway at Moorgate Street, and also with those two other lines, 


expected. 
pore of line the value of which could hardly be over estimated, and 
t was necessary in the interests of the company that they should 


on the south bring 
City line the heavy traffic Sa from the north of London. Any- 


to take the earliest opportunity 


the Angel at Islington, and 
they ! o ee inio iho Ойу, both from the 


There was one other line he 


to refer to and that was the City and Brixton. It was 


y 
& very moderate one,and he believed that they would be able to 
work the line very 5 Turning to the accounts, the 
-year they had received on capital 
account, in shares £71,000, in debenture stock £20,000, and in pre- 
miums £13,000, making a total of £104,C00. They had expended 


78,148 to 74,889. The number of 
and growin 5 rin 
a very growing average w was à . 
posten element in the question of profit. The receipts oe mils 
increased from 7s. 3 04d. to 7s. 3:06d., and per train mile from 
2s 3:634. to 2s. 4284. The receipts per passenger 
about the same. The working | 


у Loco 
reduced from 5 83d. to 5°65d. 
. Sampson 


Mr HANBUARY seconded the motion, which, after some 
discussion, was carried. | 


Direct United States Cable Company. 


коо period of 1997. The working and expenses 

spondi 1897. and other includ- 
ing inoome-tax, absorbed £21,621, and there was then a net profit of 
£32,745. With the sum of £3,388 brought forward there was a total 


Oompany, and their own open 


of £30,133 available for distribution, and this had been distributed as 
follows :—Interim dividend of 3s. per share to ber 90th, £9,106; 
further interim dividend to December 31st of 3s. per share, £9,106 ; 
set aside for reserve, £12,000; and carried forward, £5,920. The 
ebay р. had inoreased by 1 жога 1 ре os ва com- 

th the correspon o ‚ but he m say 
That a ot this increase had to be attributed to 


amalgamation with their allies in the existing pool arrangement. 
There was, however, a pet feeling against gigantic mon , and 
it was desirable that there should be somet like in denoe 
on the part of the Western Union Oompany, Anglo- 
Bir Jaume PzaspER, Bart, M.P., seconded the adoption of the 
report, which was carried. 


Oable Com IIC 
position, although it had proved iteelf capable during the present 


& source of weakness. arrangemen 
interests of individuals with large holdings, and he thought that the 


equality with the others. He them moved that an interim 
of 3s. per share be paid, which was carried. 
A vote of thanks to the chairman and directors closed the meeting. 


a“ 


Amazon Telegraph Company, Limited. 


interrupted period, although, perhaps it was not so badly interrupted. 
as the past year had been. e worki 


their expenses combined with an increase in their receipts. But, of 
course, although these figures were in the right direction, they were 
eminently unsatisfactory as & whole, and they showed tbat the 


company’s enterprise, from circumstances which the sbareholders 


were aware of, had not been for any length of time іп a proper revenue- 
earning condition. They had Bad, besides, an unusually heavy 
flood season, which had their o ons and caused unex- 
difficulties. In fact, owing to the constant interruptions, 

ere had been no possibility of ing the traffic. That 


to certain localities only ; these they had now alone left to conquer, and 
if they could do this their prospects would be very hopeful. 
had measures to circumvent, so to say, dangerous of the 
main stream, and had sent out aerial insulated to bridge 
over by land impossible spots, and they were sending out more, М 
well as arranging surveys in places for the substitution of over 
wires for the submerged cable. They thought they 
might require all these things at different places owing to dat 
troubles they had had to contend with, and they 
by these means they might be able to succeed. They could not, how- 
ever, prophesy, but they believed that they were on the right = 
to overcome the difficulties in the main stream should they рот 
be insurmountable here and there, or at all events insurmountabié 
unless at prohibitive cost. They believed that the suthorities d 
nised the struggle the company had had, and were having, All 
that they sympathised with the company's continued efforts. d 
that the authorities wanted was the telegraphic communication, 
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if the com could give them this would be satisfied. They new shares of £5 each. Steps are now being taken to reduce 
intended чаг their Ea to aod aa they hoped eventually to the capital of the company by the 100 founders’ shares, and 
бо ю. Meanwhile, they were doing all that they could to reduce ex- а notice for an extraordinary general meeting to be held at the con- 
penses. The directors were taking no fees, leaving these to be paid clusion of the ordinary meeting confirming this reduction is sent out 
when the prosperity of the company should provide for this. The report. Во soon asfurther capital is required, the 

only exception to this arrangement was that of Mr. Keith, who had cx pond юше се balance of 8,020 o shares to the share- 
been giving special attention and so much time to the company’s o 


Е 


that it was felt that it would be unfair to ask him to submit to 
while they continued to make such demands upon his 
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for them. The question of wireless telegraphy had been under their 
consideration in connection with their difficnlties. 
The motion was carried unanimously. 


An extraordinary general meeting 

resolution was submitted authorising the directors, from time to time, 
to create and issue, on such terms and in such manner as they might 
determine, debentures for an amount not exceeding in the whole 
£15,000, such debentures to rank pari passu with the existing 
£135,000, and to be entitled to the benefit of the trast deed of August 


The OHAIRMAN, in answer to а question, stated that the security 
for the debentures consisted of the lines and the company's con- 


The resolution was carried unanimously. 


Anglo-American Telegraph Company, Limited. 


Тив report of the directors, to be ted to the ordinary general 
of the — io be hald at Winchester Howe, 60, Old 
on y, February 1 o'clock 

receipts from July 1st to December 31st, 
brought forward from 
account, amounted to £212,493 9s. 1d. 
increase of £14,418 as compared with the half-year en 
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ferred upon them by the articles of association, have, before maneras d 


kaving a balance of £137,088 3s. 7d. Interim quarterly dividends of 
15. per cent. on the ordinary stock, and £1 10s. per cent, on the pre- 
ferred stock, were paid on November Ist last, absorbing £52,500, 
leaving a balance of 588 3s. 7d., out of which the directors 
recommend the proprietors to declare final dividends of £1 4s. per cent. 
stock, £1 10s. per cent. on the preferred stock, and 
the deferred stock, amounting to £84,000, making a 
for the year ended December 31st, 1898, of £3 9s. 
the ordinary stock, £6 per cent. on the preferred 


! the next account. In accordance with the 
association, two directors of the company, Mr. F. A. Bevan 
. W. S. Cunard, retire at this m ‚апа, being eligible, offer 


iH 
| ni 


themselves for re-election. Mr. Joshua Dean and Mr. John Gene, 


F.0.A., the auditors, retire, and offer themselves for re-election. 


The St. James's and Pall Mall Electric Light 
| Company, Limited. 


directors 
31st, 1898, to be submitted at the ordinary meeting 
of the company next Tuesday, at the offices of the company, states 
that the directors submit their report for 1898, with the accounts as 


certified by the жоро» auditors. The Oarnaby Street and Mason’s 

Yard stations have wor y ghout the year, 
bet to enable the y to mect the growing demand for 

energy in the most efficient manner, become necessary to further 

Street station. For this p the directors 

are promoting а Bill in the ensuing session of Parliament authorising 

certain adjacent 


Limited, for the promotion in session of Parliament, 
"der the title of the Central Electric Supply Company, Limited, of 
a Bill authorising the establishment of a station on certain 
to be acquired in the parish of St. Marylebone. This will secure tothe 
ep companies апаш supply of electrical energy in bulk. In pur- 
held on J; sth and Feo ав ез 1898 20,000 porta 
on January 18th and Fe y 8th, А new 
ares of £5 each were making the capital £300,000, and 
12000 of these shares were issued at par to the holders of the 100 
— of £1 each. Тою founders, vis pre вож ested 
a trustes company. company since by special 
regener) posed st general meetings held on January 
aed and increased the to £900,100 by the creation of 20 


y 

Of this sum £11,495 was distributed in August 
last in payment of an interim dividend at the rate of 10 

half-year ending June 30th, 1898, on ordinary. 
of 7 percent. per annum on the preference 
shares. The balance, £18,394 19s. 1d., together with the undivided 
profit of £384 10s. from last year's account, leaves £18,779 9s. 1d. 
now to be dealt with. The directors propose to divide the amount as 


follows :— 
Р i "e & s.d. 
(a) By payment of a dividend at the rate per 
uk per annum on the preference shares for 
the second half of the 3,500 0 0 


(5) By payment of a dividend on the ordinary shares 
ler the second half-year of 7s. 6d. per share, 
and a bonus of 2s. per share, making, with the 
interim dividend paid on August lst last, a | 
total distribution of 144 per cant. for the year. 15,190 10 0 

(d) Amount to be carried forward — ... i 888 88 19 1 


218,779 9 1 


mene zur deeply the loss by death of their lesteemed 
colleague, Mr. La Clark, F the vice-chairman of the com- 


The Liverpool Overhead Railway Company. 


Тик re of the board of directors to be presented to the twenty- 
first o half-yearly meeting of the shareholders, to 
held at the Law Association Rooms, 14, Cook Street, Li l, on 


Tuesday, February 14th, 1899, states that, in 


amount to £40,840 3s. 2d., and the working expenses to £24,717 
pe ra The number of passengers carried during the last two years 
asfolows:— | 


Half year Half. year Half- year Half. year 
endin ending ending ending 
June 30th, Dec. 81st, June 80th, . Deo. 81st, 
1897. 1897. 1898. . 1508. 
First class... 828 608,278 621,892 637,547 663,177 
Second class 3 2,018,844 2,790,768 2,686,651 3,962,827 
Workmen vec 
return te)... 1,042,138 1,055,330 1,148,743 1,268,917 
4,269,260 4,467,490 4,472,941 4,894,921 
REVENUB ACCOUNT. NE" 
Receipts from passenger traffic amount to., £40,071 10 4 
Miscellaneous receipts and interest — ... an 768 12 10 
£40,840 3 2 
Less working expenses 24,717 15 4 
| £10,123 7 10 
Deduct interest on mortgage debentures ... 3,400 0 0. 


| | £12,722 710 
Add balance brought forward, June 30th, 1898... 3,863 13 7 


Leaving available for dividend ... .. £16,586 1 5 


dividends as th follo eg fee 623 bis og cad 
v e follo та me- on and 
after February 16th next :— Edd 


5 per cent. per annum on preference shares £3,000 
4 „ n on ordinary shares £9,000 
leaving a balance of £4,586 1s. 54, to be carried forward to next half- 


m. The directors have arrived at & basis of agreement with the 
aterloo-with-Beaforth and Great Orosby District Councils subject 


-to the sanction of the shareholders and confirmation by Parliament) 


for the company to equip and work the tramways already authorised 
within those ots. The di 

m are Bir Wm. B. Forwood and Mr. H. Brocklebank, who, 
being eligible, offer themselves for re-election. retiring 
by rotation is Mr. J. В. Harmood Banner, who is also eligible for 
re-election, 
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Waterloo and City Railway Company. 


Tun report for the half-year ended Decem bar 31st states that the 
railway was opened for traffic оп August 8th, since which dato the 
train services bave been carried on by the London and South-Western 
Company, in accordance with the agreement of March 8th, 1894. 
The City terminus subways and connecting approaches are being 
ро with by the Central London Railway Oompany, and will, 

t is hoped, be completed by the end of the cu'rent year. The capital 
account shows a total outlay of £549,456, and the further estimated 
expenditure of £52,000 is amply provided for by tha capital powers 
of the company. The gross receipts amounted to £10 887. From this 
amount the London and South-Western Company bave retain: d £4,119 
in respect of working expenses, leaving the eum cf £6,768 pavable by 
them in order to prcvide, under the agreement of March, 1894, for a 
dividend at the rate of 3 per cent. per annum from Avgust 8th to 
December 31st, 1898, on the company's ordinsry and borrowed 
capital. To this sum has been added bankers’ and general interest, 
and a portion of the profit on the sale of console representing the 
Parliamentary deposit, which enables the directors to recommend the 
payment of a divicend at the rate of 3 yer cent. per annum for the 
full half-year. 


Automatic Telephone Company. 


THERE were some very lively proceedings at the adjourned ordinary 
general meeting of the above company, held on Wednesday morning 
at Winchester House. Before the notice convening the meeting 
had been read Mr. PaRKER said that he was going to impugn the 
conduct of the chairman in connection with his dealings with the 
rar and he proposed that Mr. Barlow take the chair. 

. MaABGOWSBEKI (managing director) by whom the notice calling 
the meeting was signed, declared this out of order, and amidet a 
hostile demonstration, refused to leave the chair. Mr. Margowski 
then proceeded to make some remarks, which were quite inaudible, 
in consequence of the uproar made by the shareholders; but he con- 
cluded by moving that the report and accounts be adopted. [No 
copy of report was available.] 

Mr. Сонин seconded the motion, which the CHaraman declared 
carried, although only two voted for it. 

The meeting at this stage had developed into an absolute farce, 
the Cuarnman preceeding to declare that а poll bad resulted in an 
immense majority for the motion (although no one in the room was 
invited to record bis poll), and also that resolutions to remove Mr. 
Alexander from the board, and for the appointment of auditors, bad 
been carried, although neither was properly put to the meeting. 

During these proceedings several shareholders suggested the 
forcible removal of the chairman, and once Mr. Alexander made an 
attempt to do tbis, but was prevailed on to desist. | 

Finally the Снлгвмах declared the meeting closed, and left the 
room amidst the ironical cheers of the shareholders. 

The meeting then voted Mr. Bartow to the chair, and this gentle- 
man said that Mr. Margowski had defended an action brought against 
the company by the managing director without any consultation with 

‘the board, but he presumed the company would have to pay the 
costs. 

Mr. J. D. Grass (one of the dircctors) read a letter from the engi- 
neer, Mr. Seligman Lui, who stated that he had been misled 
by Mr. Margowski. He (Mr. Gibbs) eaid he did not think that Mr. 
Margoweki was a proper person to conduct the company, and that 
it Fe retired the company would go well. 

Mr. BABEZB said they had not treated Mr. Margowski fairly, as Mr. 
Margowrki bad cffered to retire from the chairmanship after the 
meeting, and to pay into the bank the balance of £5,000. 

Mr. BaBLow said that Mr. Margowski had stated that Mr. Lui was 
bound by agreement to the company, but that was not the case. 
Then he took credit for getting various patents transferred to the 
company, but as a matter cf fact, except one all the patents had been 
taken out by the company. 

Mr. PaBKER gave particulars of an interview he had with Mr. 
Margowski after the last meeting. It was true that Mr. Margowski 
had offered to retire from the chairmanship, but it was only on the 
understanding that the new board should consist of his own 

nominees. 

Mr. BARLOW said he had discussed with Mr. Lui the value of his 
invention, and Mr. Lui refused to go on with the matter in the pre- 
sent position of the company. Mr. Lui, however, had absolute 
confidence that his invention was perfect, and he put it to them 
wbat an advantage it would be if & person could tarn a handle and 
speak to anyone. 

Replying to a shareholder, Mr. PABKER said the question as to 
wbetber that meeting was a legal one would have to be fought out in 
another place. 

Mr. PARKER next moved resolutions that the report be not ap- 
proved, that the chairman be removed, that a committee of share- 
holders be appointed, that auditors be appointed to make a proper 
statement of the sffairs cf the company, and that tbe meeting be 
adjourned until after tLe action brought by Mr. Al-xander and Mr. 
Gibbs against the company was decided. 

After further discussion this resolution was carried. 


South Staffordshire ‘tramways Company.—An ex- 
traordinary meeting of this sompany will be held at the Cannon 
Btreet Hotel on Wednesday, February 8th, for the purpose of con- 
sidering the provisions of the Bill now before Parliament, intituled 
" A Bill for Conferring Further Powers upon the South Staffordshire 
Tramwaye Company with respect to the Leasing and Working of 
Tramways and for other Purposes,” | 


National Telephone Company.—The directors have 
resolved, subject to final audit, to recommend at the forthcoming 
general meeting of shareholders the following dividends for the half. 
year ending December 31st last :—At the rate of 6 per cent. per 
annum, less income-tax, on the first and second preference shares, 
At the rate of 5 per cent. per annum, less income-tax, on the third 

reference shares. At the rate of 6 per cent. per annum, free of 

come-tax, on the ordinary shares, carrying £50,000 to reserve, and 
about £8,000 forward. The transfer books will be closed from 
February 4th to 17ch, both days inclusive, and the dividend warrants 
will be posted on the Jatter date. 


Great Northern and City Railway Company.—Tte 
firat report states that the whole of the share capital was offered for 
public subscription in July last. The 78,000 preferred class A ehares, 
amounting in the aggregate to £780,000, and 26,733 deferred class B 
shares, amounting in the aggregate to £267,330, were applied for and 
allotted. The Board of Trade bava given the necessary certificate for 
peyment of interest out of capital on both classes of shares in accord- 
ance with the company’s Act of 1892. The contractors are pro- 
ceeding as rapidly as possible with the construction of the line. 


The County of London avd Brush Provincial Elec- 
tric Lighting Company, Limited.—There has been offered during 
the week a first issue of £200,000 44 debenture stock at the price of 
£108 per cent, forming part of the authorised issue of £400,000, 
redeemable on six months’ notice at the company's option in 1923, at 
the rate of 115 per cent. The company is conducting a business 
which is not yet obtaining the full benefit of the plant erected ; the 


gross profits for 1898 are estimated at £25,000, against 21181 
for 1897. 


The Charing Cross and Strand Electricity Supply 
Corporation, Limited.—The directors, after providing £7,000 for 
depreciation, carrying forward £3,500, have decided, subject to 
audit, to recommend a dividend for the half-year ended December 
31st, 1898, at the rato of 10 per cent. per annum, (making, with the 
interim dividend distributed for the half-year ended June 30th, 
1898, at the rate of 6 per cent. per annum,) a dividend payable for 
the year 1898 of 8 per cent. on the ordinary share capital. 


Yorkshire House-to-House Electricity Company.— 
An extraor general meeting of the company to confirm the 
resolution to voluntarily wind up the company is to be held on 
Friday, February 10th. Resolutions appointing Mr. Grosvenor 
Talbot, the present chairman of the company, as liquidator, and 
Mr. John Gordon, as auditor to supervise the accounts, will be 
proposed. | 

Stock Exchange Notices.—Application has been made 
to the Stock Exchange Committee to allow to be quoted in the 
Official List:—New General Traction Company, Limited—10,000 
vendore’ 6 per cent. cumulative preference shares of £5 each, fally 
paid, Nos. 1 to 10,000. | 


Westminster Electric Supply Corporation, Limited. 
— The directors recommend a dividend for the past half-year at the 
rate of 14 per cent., making with the interim dividend 12 per cent. 
for the year 1898. 


Globe Telegraph and Trust.—The directors &nnounc: 
а quarterly interim dividend at 1s. 9d. per share. 


TRAFFIC RECEIPTS. 


The Blackpool &nd Fleetwood Tramroad Company.—The receipts for the week 
сваре тыда 28th, 1809, were £154 148. lld.; aggregate to date, 
в. 1d. 


The Bradford City Tramways.—The receipts for week ending Janney 2th, 
1899, were £247 118. 1d.; total receipts to date, £6,485 бз. 2d.; miles of track 
open, 4°72; number of cars, 16. 


The Bristol Tramways and Carriage Company, Limited.—The .receipts for the 
week ending КЫМ шр 27th, 1609, were £2,882 9a, Id.; oorresponding 
period, 1898, £2,344 7s. 11d.; increase, £88 1s. 2d. | 


The City and South London Вейтау Company.—The for the week end: 
ing January 29th, 1899, were £1,184; week ending aoua ЗО, 1898 
£1,059; increase, £75; total receipts for half-year, 1699, £5,559; corre 
sponding period, 1898, £5,398; increase, £160. Miles open, 34. 


The Dover Corporation Electric Tramways.—The receipts for the week 
ending January 28th, 1869, were £132 ба. 2d.; week ending January 
90th, 1898, £103 78. 7d.; increase, £93 178. 7d. Total receipts to date, 1099, 
£586 19s. 1d. ; corresponding period, 1898, £487 0s. 3d.; increase, £149 18s. 10d. 
Miles of track open week ending January 28th, 1899, 8; week ending 
January 29th, 1898, 8. Car miles run week ending January 28th, 16%, 
4,997; week ending January 29th, 1898, 2,696. Number of cars, week 
ending January 28th, 1899, 11; week ending January 29th, 1898, 7. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, January 27th, 1899, were as follows:—D. U. 'T. Co., horse cars, 
41.830 9s. 6d.; ditto, electric cars, £780 5s. 10d.; D. 8. D. Co., electric cars 
£604 8s. 8d.; total, £8,165 4s.; corresponding week last year—D. U. T. 
Co., horse cars, £2607 11s.; ditto, electric cars, E128 198. d.: 
D. 8. D. Co., electric cars, £454 6s. 8d.; total, £3,185 17s. 4d.; decrease, 
£20 13s. 4d; aggregate to date, £12,350 9s. 4d. ; ditto last year, £12,594 14s. 21. : 
decrease to date, £184 5s. ld. Worked:—The mileage open is 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 31 
miles by horses, for the corresponding period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
January 20th, 1899, amounted to £1,258; corresponding week last year, 
£1,337 ; decrease, £79. | 

The South Staffordshire Tramways Company.—The receipts for week ending 
January 27th, 1899, were 4542 88. 6d.; aggregate receipta for four weeks, 
£2,308 бв. 104.; week ending January 28th, 1898, £568 128. 1!d.; aggregate 
receipts for four weeks, £2,853. 168. 84. 
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Stock 


Present or Dividends for Closing СЕ 

— NAME, Share| the last three years, quodin: ee cy = 
1596. | 1807. | 1898. 

134,400! African Direct Telegraph, 4 Y Debs. i ө % 100 eee * |100 —104 100 —104 
25,000 | Amason Telegraph, shares eee uw | 10! owe 951 m 9— 4 3— 4 
125,000 Do. do. 5 % Debs. Red. TI TI ecc 100 eee ove eee 87 — 92 87 — 92 
905,560! Anglo-American Telegraph  ... ese „. [Stock £2 188 8 £8 98 67 — 69 68 — TO 

8,047,220! Do. do. 6% Pref. .. Stock Es 680 6 6 1193—1203 120 —121 

3,047, 2201 Do. do. De ere eee eee Т) Stock ХҮ) eee 188. 164— 17 164— 17 
180,000 Brasilian Submarine Telegraph 6.4 | LOL T BLT HBI ... | 158— 16} | 152— 163 
16,0001 Do. do. Debs. $nd series, 1906 ... | 100 | ... — . 1110 —114 110 —114 


44,000 Chili Telephone, Nos. 1 to P 000 eot eee [IY [IY 5 4 $ 4 Ф ДАЈ 24— 83 24— 81 
180 —190 180 —190 


19,100,000; Commercial Cable . 8100 8 8 т 

1,832,523] Do. do. Sterling 600 year 4 % Deb. Stock Red. Stock des .. 104 —106 |104 —106 1052 1034 
224,850 | Consolidated Telephone Construction and ев 10/- | 2 w U $5-— W ui 
16,000 | Cuba Telegraph ... дё. ate 10 8 7 5 .. | 94— 104 91— 104 105, 98 

6,000 Do. 10% Pref. . . 10 10 $ 10 . 17 — 18 |17—18 К # 

н 931 | Direct Spanish Telegraph .. M" Vis 5 4 4 4 — 6 4 — 5 T vee 
| Do. do. 10 Ф Cum. Pref. vx 5 10 10 10 — 11 10 — 11 104 | .. 

$0000 Do. do. 44 % Debs., Nos. 1 to 6,000 ... | 50 | 44% 43 .. 104 —107 104 —107% 

60,7100 Direct United States Cable s ..| 20 | 24 без *. | 12 — 123 | 12]— 123xd 12, 12 

120,000 | Direct West India Cable, 44 95 Reg. Deb. ix . | 100 | ... 35 .. 102 —103 102 —105 

4,000,000 | Eastern Telegraph, Ord. Stock . n ies ... Stock}... — .. (174 —179 175 —180 179 | 176 

1,205,000 Do. 34% Pref. Stock 982 $5 100 ... is ... |103 —108 108 —106 104 pe 
500,000 Do. Prov. Certs., all paid ... а ion cs .. 103 —108 103 —106  /105j oes 

89,900 Do. 5 95 Debs., ‘repayable August, 1899... | 100 | 6 6 101 —104 99 —102 xd tie 
1,432,268! Ро. 4 % Mort. Deb. Stock Red * [Stock] 4 4 125 —129 |125 —129 1274 | 126 
, 350,000 Eee E X re 1 75 China Telegraph ... | 10 |7 7 * |174— 18 | 17j— 184 18,4| 173 
b us. Gov. Su eb., 1900, red. ann. 
16,2001 dran. reg. 1—1, 049, 8,976—4, 828 100 15% 15% | ... | 09 —103 99 —103 S ii 
64,4001 Do. do. Bearer, 1, 050—8, 976, 4, 827—6, 400 | 100 | 5 5 7 .. 100 —108 |100 —108 ya - 
820,0001 Е Do. 4 E Вер. jet un P e „Stock 4 4 126 —180 |124 —128 xd| ... T" 
astern and South can Tel jh, 5 ort. De үз M 
a5, 1001) { 55 Telegra] eg. Nos. 1 to зода f 100|5%| . | .. |99 —109 90 13 
46,5002 Do. Ec do. x^ bearer, 2,844 to 5, 100 | 5 -— .. . |100 —108 |100 —103 vis iss 

300,0001 Do. 4 95 Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 РА . . 104—107 |102 —100 ха ... sea 

200,0001 Do. 49% Reg. Mt. Debs. (Mauritius Sub. ') 1—8,000 | 25 4 - . . (104 —107% |104 —107% | ... гй 
180,227 | Globe Telegraph and Trust без (82 an „| 10,4 4 . | 12$— 18 122— 134хај 18 123 
вн ов те 6 Ф Pref eve еее eee 10 16 eee 164— 174 "m 182: A 16] 

‚000 | Great Northern ere h, ч Copenh n.. 10 Т 284— — кй 

160,000! Do. Pa do. E 6 Debs. ..| 100 | & б En iit ior ‘ai —104 1014 | ... 
97,800 Halifax & Bermuda Cable, 43% lst. Mt. Dbs., wn. 1-1, 200, rd.| 100 | ... js e. | 99 —102 99 —108 s m 
17,000 | Indo-European Telegraph ee ..| 25 ПО 10 *. | 67 — 60 98 — 61 60 594 
100,000?) London Platino-Brazilian Telegraph, 6 Ф Debs. ... *. | 100 6 6 .. {108 —112 109 —112 idi 7 
484,597 | National Telephone, 1 to 484,597 oi T ii 6 | 54 6 6% | 52— 6 52— 6 6 518 
15, 000 Do. 6 % Cum. Ist Pref. ... vus ..| 10/6 6 6 % | 14 — 16 14 — 16 154 | .. 
15,000 Do. 6 % Cum. 2nd Pref. .. 10 | 6 6 6 18 — 15 18 — 16 14$ | .. 
250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 250,000 5 5 5 5 5 53 5§— 51 » 

1,829,4711 Do. 84 % Deb. Stock Red. Be Stock 84 34% | 84 99 —102 99 —102 1003 | .. 

171,504 | Oriental Telephone and Elec., Nos. 1 to 171, 504, fully paid 115 5 s — í— ET 
100,0001| Pacifio and European Tel., 4 % чо: Debs., 1 to 1,000... | 100 | 4 4 104 —107 |104 —107 Ves 
11,839 Renter's eos eee oe eve oe eee 8 5 5 ae 7 ше 74 6§ 

3,381 Submarine Cables Trost DT) [II] eee eoe eee Cert. 2 006 136 —141 188 —143 eae 

58,000 United Biver Plate Telephone eee eee eee 5 6 % 6 % 41— 5} 4 — 5 ° 

151,733? Do. do. 5% Debs. - ees e. Stock i 103 —106 103 —106 , 
200,9001| West African Telegraph, 5 Y Debs. . 100 5 Ф |5 Ф | ... {100 —103 1100 —108 
80,008 | West Coast of America, Nos. 1—80, 000 and 53, 001—58, 008 2h | .. eos xis 1— 1 i— 1 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Bras. Sub. Tel. 100 | ... 1 .. 102 —105 103 —106 
64,269 | Western and Brazilian Telegraph iis iss ies | 16 | 2 83 124— 122 | 121— 12% 

88,129 Do. do. do. 5 Ф Pref. Ord... . ... 72| 5 5 8 — 8j 8 — 8 k 

33,129 Do. do. do. Def. Ord. А 71 ni 4 4 — 4 — 

889,521 Do. do. do. 4 % Deb. Stock Red. Stock - .. 105 —108 105 —108 ae 684 
88,221 | West India and Panama Telegraph .. „. | 101 8 lg— 1j l4— 13 18 14, 
84,563 Do. do. a 6 4: Cum. lst Pref. ... | 10 6 6 104— 103 | 101— 10$ 104 | 103 

4,669 Do. do. Cum. 2nd Pref. . 10,6 8 9 — 10 9 — 10 eet wee 

80,0001 Do. do. Че 5% Dobe Nos. 1 tol ,800 100 | 5 5 104 —107 104 —107 E m 

158, 1001] Western Union of U.S. Telegraph, 6 Y Ster. Bonds .. | 100 6 6 


98 —103 98 —103 Vs ove 


ELECTRICITY SUPPLY COMPANIES. 


30, 0 Charing Cross and Strand Electricity Supply ius ves 5 Ф 8 „ 1—12 

30,000 ' Do. do. do. do. 4j % Cum. me b 95 в — 6 — 64 

84,000 \*Chelsea Electricity Supply, Ord., 5 5 6 M 81— 9 — 10 9ł 

60,000 do. do. 9% Deb. "Stock Red... бен . Stock dè 43 118 —115 118 —116 

000 City of ‘London Electric Lightirg rd. 40,001—90,000 .. 10 7 & 10 234— 243 | 334— 244 | 234| 238 

10.000 Do. Ord. Nos. 90,001 to 100,000 ... T $ed 10 . 22 — 24 22 — 24 

40,000 | Do. 6% Cum. Pref., 1 to 40,000 ... 10 6% 6 154— 164 151— 1 | 
400,000 | Do. 65% Deb. Stock, ' Scrip. (isa. at £118) alt paid TEE b 125 —180 125 —180 
30,000 ' County of Lond. & Brush Prov. Elec. Ltg., Ord 10 nil andl 124— 133 | 124— 133 183% 13 
10,000 | Do. do. do. Nos. 80,001 to 40,000 e| 10|... 12 — 18 12 — 18 А 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 | 10 6 % | 6 144— 154 | 14j— 164 | 148 
17,400 Edmundsons Elec. Corp., Ord. Shares 1—17,400 . 5 — 5 э 6 — bi 5 — 53 bg | 
15,661 House- to-House Electro Light Supply, Ord., 101 to 16 761 5 — 4 id 9—10 9 — 10 
12,000 Do. do. 7 9 Cum. Pref.. 5/72, 7 n 100 | 94— 1 Ке 
110,000 London Electric Supply Corporation, Limited, Ord. zs во... 34— 4 34— E 34 
48,950 | Do. do. do. 6 V Pref. 5 61— 7 62— 7 615 
100,000 Do. do. do. 4% Ist Mt. Db. Stock Rd. Stock. 102 —104 108 —105 104] ' 104 
62,500 ` Metropolitan Electric Supply, 101 to 62,500 Li. wel 10.75 * 6% 19 — 20 19 — 20 20 | 19i 
22,500 Do. Nos. 62,501 to 85,000, £4 paid ..| 10 | 12 — 18 12 — 13 
220,0007, Do. 44 $ First Mortgage Debenture Stock | ... | 449 | 449, 118 —121 (18—121 121 

6,452 Notting Hill Electric Lighting Е 10 4% 6 1 17 — 18 |17 — 18 

31,980 St. James’s and Pall Mall Electric Light, Ord. vel 5 103% 144 14 17 — 18 17 — 18 179 173 
20,000 | Do. do. 7 Ф Pref., 20,081 to 40,080 5 7 7 

| 


9H. .. 
38— 3g 10 34 


65,000 South London Electricity Supply, Ord., £3 paid ... T 
is 151— 164 153— 164 


Westminster Electric Supply, Ord., 101 to 80,000 


4 i з 12 $. 


ск to йон Shares. t Quotations on Liverpool Stock Exchange. 
} Unless otherwise stated all ahares are fully paid. Mesas a in deferred share warrante, (роја being used as capital, 
Dividends one for a year consisting at ас af опе year and the Srat pert ane, 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Business done 
Present NAMB. or Dividends for Ves M Closing | during week 
Issue — the last three years, 1 ее) 95th. 9 и Neh: v2 7d еЗ TS 
. . | 8, Highest. Low 
60,000 Aluminium A” shares, Nos. 1—60,000  ... ane avs 1 a piat гд 31— 3$ 3 — 8h pice 
90,000 Do. 44 % 1st Mort. Deb. Stock Red. lo. „e ШОБ” у; 5 94 —100 94 —100 x^ 
30,000 | British Electric Traction ask T T des N uu. ares .. | 17$— 18} | 174— 18 18 
10.000 Do. do. 6 95 Cum. Pref. 30,001—40,000 10 1 14 13 14 
Е (issued at £2 10s. prem. all pd.) * P " 81— p am or 
100,000 Do. do. 5 95 Perpetual Debenture Stock ... |Stock| ... ds .. |119 —121 |120 —122 120i | 1201 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 — .. 3| nil | nil 887 li— 2 li— N 14 1 
90,000 Do. do. Non- um. 6 ү 4 Pref., 1 to 90, 000 2| nil A SS Li 23— 28 23— 2% 2| 23 
125, 000“ Do. do. 44 @ Регр. Deb. Stock „ [Stock] ... PA .. 111 —115 |111 —115 e = 
50,000 Do. do. 2nd Deb. Stock Red.  ... |Stock| ... m .. |101 —104 |101 —104 * 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... Bol. ens Е en 94— 104 94— 104 10} 
90,000 Ў “oe А де. d US Mort. Deb. Stock Red. |Stock| ... n *. 110 —113 |110 —113 ч T 
85,250 | Central London Hailway, ев es „ en к * 9%— 1 93— 1 1 
178,308 Do. do. do. £8 paid ue dO ix. ine Е 7— i 7— at 5; эн 
61,088 Do. do. Pref. half-shares £3 paid „% | “ween Me sae ei 34— 4 31— 4 
71,447 Do. do. Def. do. £5 paid mail ^ cec Mi teak ** ree 4 — 44 4 — 44 
630,0001| City and South London Railway  ... Stock 13%) 14%| 24%| 69 — 71 | 69 — 71 704 | 694 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £4 pd. IO <i "d ice 81— 4 34— 4 4 
82,098 | Crompton & Co., Nos. 1 to 32,098  ... Y iet рх E 2— 8 2— 8 
82.850 Do. 5% 1st Mort. Reg. Debs., 1 to 748 of ` 94 — 99 98 —101 
' £100, and 901 to 1,070 of £50 Red. ae us age = is 
99,261 dison & Swan Utd. El. Lgt., "AT shares, £3 pd. 1 to 99,261 5 53 6 5 2)— 3 21— 8 24 
17,139 Do. do. do. ** A" Shares, 01—017,139 5 Бү 6 2 sa 4— 5 4— 5 
194,023 Do. do. do. 4 95 Deb. Stock Red. | 100 ve ... | 97 — 99 97 — 99 99 981 
112,100 | Electric Construction, 1 to 112,100 ... one 2| 5 6 6 21— 24 21— 324xd| 25 
25,000 Do. do. 425 Cum. Pref., 1 to 25,000 Sas 2| 7 @ 7 $ 7 з — 8i 8— 84 & 
140,300 Do. do. Perp. 18% Mort. Deb. Stock Stock sen i 103 —105 103 —105 1044 к 
91,196 | Elmore's Patent Sis агг Depositing, 1 to 70,000 ... 2 НИ ie 1— 5 — &8 s 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,885, issued at 1 pm. XQ S i ГЕ i— ^ 
9,6001| Greenwood & Batley, 7 95 Cum. Pref., 1 to 9,600 “= |! 40 „1 7 . | 10 — 12 10 — 12 ы 
12,500 Henley’s (W. Т.) Telegraph Works, Ord. ... us ss, | A0 | 10 12 .. | 24 — 25 241— 25} 251 | 24i 
8,000 Do. о. do; 99% Pref, .. 10] 7 7 .. |184— 194 | 184— 194 
50,000 Do. do. do. 4 Mort. Deb. Stock... |Stock 44 44 . 110 —115 110 —115 bas bi 
50,000 | India- Rubber, Gutta-Percha and Telegraph Works e | A0.| 10 10 T 22 — 23 22 — 23 227 221 
800,000 Do. do. do. 4 95 1st Mort. Debs. | 100 | ... 927 .. 102 —106 |102 —106 * ee 
87,500 Liverpool Overhead Railway, Ord. "T wi 2012 81 34%! 101— 108 | 10j— 104 
10,000 Do. do. Pref., £10 paid one eh wel 6 5 5 95| 144— 154 | 14j— 15} s 
87,850 Telegraph Construction and Maintenance Ps 12 | 15 15 . |37 — 41 37 — 4l 398 
150,000 Do. do. do. 5 95 Bonds, red. 1899 | 100 5 5 Na T * - 
13,400 Telegraph Manufacturing, Ord. Nos. 6,601 to 20,000  ... BL sas ids Sis 8)— 9 83— 9 
13,400 Do. do. 5% Om. Prf. Nos. 6,601 to 20,000 P ШЕТ 5 act 54— 6 5i— 6} be MN 
__540,0001| Waterloo and City Railway, Ord. Stk:: .. — .. [100 | .. |: 108 11 100 —12 1111 110 
+ Quotations on Liverpool Stock Exchan t Unless otherwise stated all shares are fully paid. 
Dividends marked $ are or a year consisting of the latter part of one year and the first part of the next. 
| LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
` 9Birmingham Electric Supply, 1 £5 E peid) Mi National Electrio Free Wiring, 10s. paid, 8s. to 10s. 
British Aluminium, Ordinary, 10—12; 7 % 11—12. . Smithfield Market Electric, 41—44. 
Mmi Beene 44% Debentures of £100, 105—108. T. Parker, £10 (fully paid), 16}. 


Knightsbridge Electric Lighting, Ordinary p 
(f ray id) 18—14 ; lst Preference Cumulative 6%, £5 
у paid), | PU оаа 107—109%. Dividend, 1897, 


в.а 


ч From 8 Share List. - Bank rate of discount 33 per cent. (January 18th. 1899). 
MARKET QUOTATIONS, Wednesday, February Ist. 
Increase or Increase or 
CHEMICALS, &c. This week. | Last week. |r. crease. METALS, &c. This week. | Last week. | Decrease. 

a Acid, 11 ee S рег ot. bj- bJ- 2v b Aluminium Wire, in ton lots. per ton £924 £994: 

n 0 T ee .. рег owt. 22/- . - b Bheet, in ton lots per ton 2191 £191 
а „ Oxalic. os .. рег owt. 82/- 82/- г с Brass оа metal 2" to 12") basis per Ib. 734. 7 
a " Bulphurio * * .* . * Per owt. 5/6 6/ ** : "n be ( brazed) ee ee per Ib. 94d, LI 
a Ammoniac .. рег owt, 87/- 87/- * Wire, basis өө .. per lb. Sd. ва, 
а Ammonia, a Maraie (grey) .. per ton £19 £19 + f Ebonite Rod ec о. S Per lb. 8/- 8/- 

" (whi te) „* рег ton £26 £26 .* f "n Sheet ** .* * „ per Ib. 5/- 5/- ee 

а Bleaching powde +» 0$ per ton £5 15 £5 15 ^» g Copper Bars .. рег ton £79 £Ti £2 inc. 
a Bisulphide of Carbon „Per ton £15 £15 = 9 „ Wire (basis price) . per lb. 9d. 9d. ., 

а Вогах „ per ton 16 10 216 10 A 9 n»n Sheet +» per ton £79 £77 £2 ino. 
a en (0 NENE .. per gal. 7/- VE . „ +» ee per ton £79 £77 £2 inc. 
a e [90 ш ee .. per gal. 5/6 pu n German Silver Wire +» perlb. 1/6 1/6 27? iie 
a r * * „* * . оп 
И » White LA ee ++ per ton £80 10 £80 10 99 h India- rubber, Para fine ос perlb. 4/3 4/1 2d. inc. 

» Peroxide ee .. per ton £27 10 £27 10 га i Iron, Charcoal Sheets per ton £18 — . 
м Methylated Spirit per gal. 2/9 2/9 e í , Pig (Cleveland warrants) per ton 47/8 1/- dec. 
a Na руа Bolvent (90 0% at i , Forgings, . per ton From £11 TA 2 uc .. 
160° С.) . per gal. 5/6 5/6 VU ow RON heavy per ton 357 gm 45/- 
a Potash, Bichromate, in casks.. per lb. А 8id. * 1 „ galvanised No. 8. per ton £8 1 £8 15 1| “ 
а „ Caustic (75/80 °/) .. per ton £ £94 Y g Lead, Yogi Ingot .. per ton 215 £13 10 90 / inc. 
a Bisulphate per ton £35 £35 v Sheet. per ton £16 £14 10 80/- inc. 
a Shellac .. per cwt. 67/- 65/- 2/- inc. f Mica (uncut slabs 8’ long). per lb. 6/6 6066 . 
a Sulphate of Magnesia . .. per ton £4 10 £4 10 oa m Manganin Wire No. 28.. per lb. 8/- Bj- Е; 
а Bulphur, Sublimed Flowers .. per ton £6 15 £6 15 А g Mercury .. .. .. per bottle #85 £8 5/- ine. 
а „ Recovered ..  .. per ton £5 15 £5 15 s: o Platinum . peroz.| £866 £816 5/- inc. 
a » Lump .. зб .. per ton £565 £55 ve 1 Steel, Magnet, acc'd'g to desc’ р п р. оп | From £15 to £40 m 
а Boda, Caustic (white 70% .. per ton £7 10 £7 10 MAT í Bteel, Magnet, in Lua oe А &58 £58 dH 
6 % stals .. .. per ton £8 £8 e са g Tin, block .. 0. per ton £115 £118 42 ino. 
aX „1 Bichromate, casks .. per lb. 8d, 8d. 2 du ЖОШ Io ok 80 per Ib. 1/6 1/4 Ad. ino. 
n „ wire Nos. 1 to 16 r lb. 1/6 eia m 
j Yarns, Cotton, Single 101b, TERR- pr lb. 62а. ‘ 
j „ Flax, 6 or 8 lea.. e» per ib. 4d. 4d. 
„ Hemp,8 ply 10 Ibs... per lb. А А 
ј " „ Russian, 10 lbs. рег lb. 44d. 44d. 
j „ Jute, 180 lbs. rove .. рег ton £12 £12 
j „ Manila, 24 thread .. per ton £80 £30 M" 
k Zinc, Sheet (Vielle Montague bnd.) p. t. | 490 | 29810 | Soin. 
a Quotations supplied by Messrs. G. Boor & Co. 4 Quotations supplied by Messrs. Doing & Lowe. 
b " ө » The British Aluminium Со., Ltd j " ý » " C. Yeo & Co. 
[- "n " "n Mandy Thos, Bolton & Sons, k " 1" n * Mor 8 Ashby, A Yom 
a n” ” " l " ” " " Sanders, W, & Co. 
B n n н. m " LIT ~~ "n ak A lover & Co., Ltd, 
! н : n "n The India-R bber, GPa and Teleg. Works Co Lid n [T] " п " P. Ormiston & Sons. 
t n" n » Messrs. ^ ib akepearef 0 n n ” " Johnson, — & Co, Ltd 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


‚ “ TSLBGRAPHY BY Мланито Ixpvorrom." 
Associate, (Head December 22nd, 1898 ) 


(Concluded from page 143.) 


TnRAmSMITTING Damvicme. 


By 8. Evunsxmup, 


It is not necessary to discuss in any detail tbe apparatus required 
for g e alternate or interru current in the p 
circuit. An interrupted current ma derived from batteries by 


of & rotary contact wheel driven by clockwork or by an 


Rmomrvma Duvions. 


In every instance, so far as the author is aware, in which oom- 
munication has been carried on induction or by 


detected. 
from the efficiency of the telephone as a current-detector as from the 
' marvellous шоу of the human ear, which is able to distinguish 
sound waves u 
absolutely invisible, evon when magnified many times. In the 


magnetic and electrical quantities 
involved in the telephone, but up to the present he has been unable 
to devise adequate means for measuring what fraction of the elec- 

trical power kuppaa is converted into mechanical power. This 
| сап 


toa given distance. By measuring the alternate current required to 
produce readable signals, it is possible to deduce with fair accuracy 
the distance over which Morse code signals can be sent. The author 
has measured the current flowing in a Post Office pattern Gower-Bell 
telephone while receiving Morse signals readable by a skilled (esae 
in & quiet room—" readable" implying that the message could bo read 
without difficulty. Two operators were found to agree very closely in 
their estimate, and it appeared that the current for readable 
i was nearly twice the minimum current which ced an 
audible sound. The current was determined by connecting the tele- 
phone to a circular ring of wire through which a measured induction 
was 3 тан 5 of the telephone 
were separately determined, whole sa pedanoe was molan 
to enable the current to be estimated without асе 
E.M.F. of the vibrating diaphragm. The mean of several 
observations gave for the maximum (crest of wave) value of the 
readable current, M 


i 


best effect is that 


resistance and inductive drop that the current is quite 
independent of . component of the current— 
namely, that required to force the vibrations—is, of course, in 
with the diaphragm, and therefore in quadrature with the 
hort current 


F 
4 
pi 
Е 
Ы 
> 


E. M. F.; in an idle“ in the sense that it does no 
mechanical work. | 
Suppose this telephone is connected to the secondary of 


coils at frequency Р, we have first to make 


16 psx? _ 
Ve 
M v, 2 
209» _ ран, М WY 
side a 12 8 Dr у y 


* The author regrets to see that Dr. Thompson sanctions the 
— phrase wattless current for a current in quadrature 
Ser ian ee 
never А ате 
any useful work. 


and, substituting the value just found for x., we find 


= Р т, V W, 
48 рр у= (6) 


W out the value of c, from the data already given, the fre- 
quency now 400 ~ per second—the rate мо by the Post 
fice after many trials at different speeds—and the of the 
telephone х = 220 “ohms” at 400 ~, we find 


— 12 е 
0, = jj; pere 


that is to say, a little more than four times (41) the minimum for 
readable signals ; so that the weight of copper in the linea might be 
cut down to a quarter of а ton, or the distance increased by multi- 


8/7 —— 
plying by VII. making the distance between the centres of 


primary and secondary circuits 16 kilometres (10 miles). 

It is clear, therefore, that in the absence of wave-a tion an 
ordinary telephone without any modification will enable induction 
telegraphy to be carried on at considerable distances. In the absence 
of any measurements of the absorption of electro-magnetic waves by 
the earth it is, of course, impossible to predict to what distance it 
will be possible to signal by means of a system working at 400 
periods per second, but the author is inclined to think that at this 
Heec absorption will rapidly damp outthe waves as the distance 

creases. 


The telephone may easily be improved for alling purposes. 
When articulation is not required tho pitch of 3 may be 
lowered with advantage. During the working out of the apparatus 
for the lightship bie, д Mr. Cox devised several forms of tele- 

hone sounders in which the coil was rigidly attached to the 
phragm, and adapted to move in a powerful magnetic field. One 

or two instruments of this type were made, and worked well. Time, 
however, did not allow of our bringing any of them to perfection. 
But in whatever way the telephone may be improved as а motor, the 
most serious difficulty will always remain. To get an easily andible 
note it is necessary to work at a fairly high frequency. At 1CO 
periode per second one can just hear a low hum in a telephone, but 
t is not until the frequency reaches 200 or 300 that dots and dashes 
become at all distinct. At 400 periods the note is sufficiently 
piercing to enable an operator to a message without any serious 

Whatever form the telephone as a sounder” may ultimately take, 
its suitability for induction telegraph? must on the degree of 
absorption met with in practice. is serious, audible 
indications must be sbandoned, and an indicator working ata very 
low freq will become . "What form such an indicator 
should take for Morse code signalling is by no means clear, but a 
simple form of vibratory indicator de by the author in 1892 for 
use in connection with the light-vessel experiments may be described, 
as it illustrates very clearly the principles involved in all vibratory 
indicators of minute alternate currents, and possibly contains the 
germ of a practicable “в g” instrument. 

The essential parts of the author's indicator are shown in fig. 1. 
A rectangular loop of fine wire, a, ö, с, d, is fixed in an insulating 


a? . 


Fra. 1.—VriBBATING REOoTANGLBE, with Maauet. 


block in position which allows its end, b—c, to move freely in the air 
gap of a magnet, и в. When the rectangle is traversed by an alter- 
nate current, it vibrates up and down about its fixed ends, ad, and 
if the rectangle is tuned so that ite free period of vibration is equal 
to the peri time of the current, it becomes an exceedingly sensi- 
tive alternate-current voltmeter, the amplitude * propor- 
tional to the impressed H. M. F. on the terminals of the rectangle. 

By 5 the mechanical equation of motion with the equation 
of the quantities concerned, the following simple equation 
is arrived at for the amplitude in terms of the molecular and other 


frictional to motion, the condition of synchronism or 
resonance being assumed :— 
Let 


а = amplitude at end b-c. 
ғ = foros required at end b-c to overcome frictional resistances 
at unit velocity. 
B = electrical resistance of circuit, including rectangle. 
L = self-induction of circuit, including rectangle. 
Е = impressed H. M. F. 
h = Hi = field ia air gap x length b-c. 
ML UN TS ER © 
TDOP V Br)? d rip 13 
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Also, if i aud v are instantaneous values of the current in, and 
velocity at end of rectangle, 
hi = 79, 
and the maximum velocity is p a; so that, if c is the maximum value 
of current, 
rpa 
уе 


Also the maximum back E.M F. — v = pa h; hence maximum 
power is 


С = 


vo = 7а? рі (7) 


By differentiating (6) it is seen that a will have the greatest 
possible value when the field is adjusted until 


M = ra) x pir | 


Writing 2; for JR + p? L, we have for the value of amplitude 


under most favourable conditions, 
dicis: : 
рУ т (B+R) 


The condition for maximum amplitude is clearly that for 
maximum activity also, and accordingly we flad that when 
L = O and л? = Br, the back E.M.F. is equal to half the EO 
impressed E. M. F. 

much for the theory of this simple alternate- 
current synchronous motor. Itis gratifying to add that 
ite actual behaviour is, within the limits of observational 
error, strictly in accordance with theory. 

By adding a fixed contact screw adjacent to the free 
end of the rectangle a local circuit will be closed when- 
ever the vibrations are sufficient to make the rectangle 
touch the contact screw. Another and better arrangement 
is to have two rectangles connected to two separate secon- 
dary circuits in such a direction that they oscillate in 
opposite phase. The two rectangles being made, the poles 
of a local circuit can be made to ast asa relay on coming 
into contact with each other. Two relays of this type 
were made by the author's firm in 1898 for use in the light- 
vessel trials, and a few months ago they were attached to 


(8) 


G = 


y 
the wireless telegraph erected by the Post Office for com- у 
municating between Lavernock and Fiat Holm, in the 
Bristol Channel They are in daily use as relays for 
closing а call-bell circuit. The primary current is derived ч 
00 


from a small alternator with a very heavy fiy-wheel on the 
armature shaft. The machine being driven by hand to 
a speed above the synchronising frequency, the exciting 
carrent is switched on, and the alternator allowed to come 
gradually to rest, passing slowly through the synchronis- 
ing speed, so that the two rectangles of the distant relay 
have time to come to their maximum amplitude. 

The rectangles in these two relays are made of iridio- 
platinum wire 3 mils in diameter. They are each 4 cm. 
in length, 2 cm. in breadtb, and their frequency is 16 
periods persecond. The twin-rectangle relay has one great 
advantage over the single pattern shown in fig. 1. When 
the twin rectangles are properly tuned to unison, it 
is almost impossible to bring them into contact by shaking the in- 
strument. Even when the confact points of the rectangles are 
separated by only 0 002 inch, it is difficult to make contact by shaking 
the relay. They may be oscillating over a large angle; appearing to 
overlap each other, but oscillating in unison and in the same phase, 
as the rectangles do when shaken, they do not come into contact. 
These relays were designed for use on board a light-vessel, and entire 
са from accidental contact due to shaking was, of course, 
essen 

Measurements of the value of thé frictional resistances of rectangles 
made of copper, platinum, and iridio-platinum were made, and 
showed very little difference between them. The value of r was 
determined by means of a vibrator like fig. 1, having its field produced 
by an electro- so that Л could be varied. The process consisted 
in observing the amplitude at synchronism for different values of , 
and plotting the carve connecting them. There g no self- 
induction in the circuit, the amplitude follows the law, 


=з M 
v (Mi T Rr) 
The impressed H. M. F. was provided by a secondary circuit of a 


single turn in which the total induction, B, could be measured. That 
is to say, 2 = p B; во that 


РЕК (9) 


Having plotted the observed values of а and Л, a curve is deter- 
mined by means of equation (9) to fit the observed points as closely 
as possible. One of the curves is given in fig. 2. It shows the rela- 
tion between a and л for a rectangle of iridio-platinum wire 3:3 mils. 
diameter and 29 om. long, having а frequency of 25 periods per 
second. The curve is drawn from the equation, 

= 1770 % 
h? + 25 x 106 
Rr = 25 x 10° C.G.S units. 
R = 428 ohms = 428 x 10? C. G. S. units; hence 


25 5:85 
438 xi 1,000 °7"™ 


cm ; 


so that 
Now 


r 


Tn the relays on the Lavernock- Flat Holm telegraphs the greater 
length of rectangle—4 cm.—results in a lower value for r, namely, 


The power required to work a 4-cm. rectangle at any amplitude 
can now be calculated from the value for r just given, and the known 
frequency—16 periods per second—for, as we have already seen, the 
mechanical power expended is 


М = rat р?, 
| 4 1 
= ———, ан — F == = 1 Н 
Let r ETT а 10 om, P 2r x 16 00: 


then M = 0'4 ergs per second (a = 01 em.); 
or if a = 001 om., 

M = 0:004 ergs per s:conë (a = 001 em); 
and so on. ö 


An amplitude of th of a millimetre is, however, far more than is 
necessary under favourable conditions. The author has repeatedly 
worked a twin-rectangle relay with less than 2 mils between the 
contacte, and a relay was purposely set up at Woodfield Works with 
the contacts 2 mils apart to ascertain how often accidental shaking 


`N 
` 


10 = 


= 


10,000 20,000 


Fra, 2.—CUBvB CONNECTING а AND h FoR Intptio-PrATINUM Rror- 


ANGLE; a IN CENTIMETRES, ^ IN C G.S. Lines. 


N 


made contact. The relay was tested every day by alternate current 
to see that it was in working order, but in the course of a three 
weeke’ trial no accidental contact occurred. 

Taking 2 mils—say, 0005 cm.—as the limiting value for the 
clearance between cuntacts, the mechanical power expended becomes 


| м = 0'001 ergs per second (а = 0:005 cm.). 
This must be considered as the limit of sensibility for this 
particular relay. When the clearance is reduced to less than 2 mils, 


difficulties arise from the electrostatic attraction between the 
rectangles drawing them into contact, and when in contact the elastic 


force of the wires is insufficient to pull them apart араш cheit 
& secondary 


It is clear, however, that the energy receiv 
can be detected means of a synchronous vibrator of the kind 
described in which frictional resistance has been reduced to 4 x 10 
dynes. Returning to equation (4°), and assuming the resistance of 
the rectangle is negligible compared with the least possible resistance 
of the secondary circuit, we can now write— 


Henoe, _ v. V Wy (10) 


When, as in the former example, v, = 11 x 105 0.6., s = 10° cm, 
w, = 200 watta, р = 10 kilometres, p = 17 х 10-9 ohms, and, in 
audition, r = 4 x 10-* dynes, the amplitude will be 

а = 0014 om. (about 63 mils); 
so that, if the rectangle is used as a relay, and set to its maximum 
sensibility, it would be possible to work with a weight of copper 
amounting to 


1,000 kilos, х 95 „ 350 kilos., 


0014 
or about 3rd of a ton. PES 
Or, stul using 1,000 kilós., the distance may be increased by 


8/0014 ,. | 43 
multiplying by ое 1'42, bringing up the distance to 1 
kilometres—a value only a little less than the limiting distance found 
for readable signals with а telephone as receiver, A very small rate 


Е xm 
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of absorption of waves would, however, tell enormously against the 
telephone, while the vibrating rectangle, wor at so low a 


freqaency as 16 periods per second, would not appreciably 


It is i to note that when the telephone and the rectangle 
are worked under exactly the same conditions as regards primary 
power and distance and size of circuits, but at frequencies of 400 


and 16 periods respectively, the total power available for the telephone 


is more than 600 times as great as that available for the rectangle. 
Yet the gives a visible indication—for means a 
glasa the vibrations are easily visible down to about 


a mil. 
It has alteady been remarked that this synchronous vibrator e 
contain the germ of a “speaking” instrument. It has ample . 
bility for practical purposes, and is not likely to be affected by a 
moderate rate of absorption. It is to be hoped that some means will 
bediscovered for enabling it to be used for indicating Morse code 
signals, either directly or by employing it as a relay. 


ABSOBPTION. 


Bo far as the author is aware, the absorption of electro-magnetic 
waves by the earth—considered as a solid conductor—has never been 
calculated or measured under the conditions assumed in this paper. 
What is wanted is a complete series of observations of the айю. 
tion at differert frequencies and over different distances, and it 
would be desirable that observations should be made in several dif- 
ferent localities of widely differing geological character. The author 
hopes to be able to carry out at least a part of this investigation in 
the course of the next few years, 

Apart from absorption, it is clear that communication by magnetic 
induction can easily be established in those cases where the ordinary 
telegraph line or cable is impracticable. The author has endeavoured 
to illustrate the fandamenta! principles involved in the working of 
induction telegraphs, and if he has in avy way cleared the ground 
for future investigators and thrown a little light on matters relating 
to the сос appropriate receiving apparatus, the object of this 
paper will have been falfilled. In conclusion, the author desires to 
express his sense of the great obligation he is under to Mr. Preece 
and Mr. Gavey for their kindness in giving facilities for his inv: sti- 
gations, and at his disposal the results of the many experi- 
ments carried out by them in connection with wireless telegraphy. 


“Tas IssrrtUTION Wm Rur. x8. 
president. Read January 12th, 1899. 


NmanLY four years have elapsed since the Council decided that the 
Institution w rules should be revised. A committee was then 
appointed to deal with the matter, and subsequently sat throughout 
the greater portion of two sessions, with the result that the revised 
rules were issued in July, 1897. 

I have discussed these rules with several gentlemen who are 
competent to express an ep on the matter, and I find the 
general feeling to be that the labours of our committee were not 
misspent, and that the rules in their present form are, of all those 
тее E ВА standard set accepted 

parties. | 

My object, therefore, in writing this note is to try and promote the 
adoption of the Institution rules as the standard rules to be prescribed 
by consumers, insurance companies, and municipal authorities, and 
to be worked to by wiring contractors. Of these four classes, 
the fire insurance companies are, of course, the most interested, as 

act as guarantors of the safety of installations passed by them; 

it is to the gentlemen who act as inspectors and technical 
advisers to the insurance companies that I primarily addres# myself. 
The objects which the committee had in view when framing the pre- 
sent rules were identical with those of the fire insurance companies, 
every principle laid down and every detail described having for ita 
object the avoidance of fire risk. I say this advisedly, for although 
some fow details were intended to prevent either danger to person 
frem shock, or discontinuity of supply, yet even in guarding against 
these dangers we are indirectly guarding against fire risk also. At 


Ву R. E. Cromprox, past 


sets of rules, differing among themselves, indirectly in principle, 
but, mainly, in the sizs and carrying capacity allowed for the con- 
ductors and in smali matters of e 

believe the Institution rules occupy.& midway tion—t is to 
кау, they are more stringent than some and so than others ; 
bat all are dealing with the same questions of electrical supply and 
with the same fire risks. Why, then, should this diversity in rules 
continue? Is not this the time for us to invite insurance inspectors 
to appoint a committee to decide in what points the Institution rules 
tan be improved, made more (or less) stringent, or added to, so that 
they may be satisfactory to all, ant may thus establish that uni- 
formity, which will undoubtedly result in simplifying the work of 
contractors, and which therefore, assuredly, in the end, will give 
the consumer better value for his money? The committee 
доо tried to place themselves in the position of fire insur- 
ance inspectors, and if I recollect aright, the rules in their draft 
condition were sent out to a number of re for their criticisms 


time for these gentlemen to come forward and give us the oppor- 
tanity of peruana. or supplementing them ; but I sincerely hope that 
this discussion will open the eyes of everyone to the desirability of 
uniformity, and to the great waste of time, and the annoyance to 
consumers and everyone concerned, that arise from the multiplicity 
of rules which at f exists. It has been said that the Institu- 
tion rules cannot be enforced. It is true that the Institution asa 


body cannot enforce its rules, but in drawing them up it did the next 
best thing—it appointed, from amongst those of its members who 
were best qualified to deal with this matter, a committee to draw u 
a set of rules which would be a guide to any consumer, and whic 
could be adopted and enforced by anyone having the requisite 
authority. In fact, all that is now required is, that wherever the 
words “should be” occur in the rules, the words *' must be” should 
be substituted. 


“Tas RzGuLATION or Wminc RuLES. By О. Н. WORBRDINGHAM, 
Member. (Paper read January 26th, 1899.) 


Tun question of the conditions necessary to be attained in order to 
provide for safety from fire, and reliability in the utilisation of elec- 
trical energy for various purposes, has attracted a very large amount 
of attention from the earliest days of the industry, and numerous 
sets of rules and regulations have been promulgated from time to 
time. Many different authorities have taken upon themselves to 
issue these rules, and inasmuch as there are various conflicting inte- 
resta in an installation of electric light or power, and as each authority 
is determined to abide by ite own particular rules, the difficulties of 
the wiring contractor are many and great. In consequence of this, 
and for other reasons, there is at the present time a very widely 
diffused feeling that there should be some definite standard set of 
rules by which everyone will agree to be bound. 

In considering this matter, it is important to recognise that there 
is an essential difference batween the rules necessary to secure efficient 
and safe wiring, and those, equally necessary, to secure a satisfactory 
utilisation of the public варріу of electrical . The former 
will, pecu m speaking, be independent of the system of supply. 
Tae latter will vary greatly with the nature of the distribution 
корно by the supply company, and also to some extent with the 
local conditions existing in the town in which the supply is given. 
It does not appear to the author that this fact has been sufficiently 
generally recognised. It would appear to him quite possible, and 
undoubtedly most desirable, to draw up a set of regulations for wiring 
and fittings which should be of universal application; butso far as the 
public supply authorities’ regulations are concerned, it will be necessary 
either to draw up a single model set of regulations which can be 
modified for every particular case, or several standard sets of regula- 
tions to suit different systems of supply which might possibly meet 
with acceptance. In all probability, however, the former 
would be the more likely to meet with success. 

It is important to consider, when fram , What power 
exists to enforce them. This point was fully discussed by the author 
in a paper read at the 1896 Convention of the Municipal Electrical 
Association.* It was then shown that the power given in the Electric 
Lighting Acts is extremely unsatisfactory, and does not by any means 
give the undertakers a sufficiently strong hand to deal effectively 
with wiring contractors, and the course adopted by Glasgow was 
advocated by the author for imitation by other towns. Since then 
the same powers have been sought and obtained by Manchester, and 
there should ba no difficulty in similar powers being obtained in all 
oases where municipal authorities are the undertakers. The course 
referred to is to obtain a special Act to make the regulations in ques- 
tion. In the case of Glasgow, this formed part of the Glasgow 
Buildings Regulations Act, 1892. In the case of Manchester it 
formed part of the Omnibus Act, known as the Manchester Oorpora- 
tion Act, 1897, Bection 40. 

It might be somewhat difficult for existing companies to obtain 
similar powers, but the experiment would be well worth trying. Ў 

To consider, firat, the question of wiring regulations properly 
so called. There are several excellent sets of rules in every-day use, 
but the suthor ventures to think that those issued by this Institution 
are the best that have yet been produced. They are the outcome of 
the most careful deliberation, and no one rule was drawn up until it 
had been most thoronghly by men actually engaged in the 
work affected. Indeed, it may ba said, without any hesitation, that 
thess rules represent the unbiased opinion of electrical engineers at 
the present time as to the best means of securing safety from fire and 
efficient utilisation of energy. 

It is greatly to be regretted, however, that no matter how good 
the rules may be, they, in the existing state of things, can only be 
suggestions, and when individuals have drawn up other regulations 
which they have found to work well in practice, and with the details 
of which they are thoroughly acquainted, they are extremely loth to 
adopt suggestions.“ 

The only possibly way in which uniformity can be attained is by 
first of all thoroughly thrashing out the whole question at one or 
more meetings,in which all the parties interested are adequately 
represented. When this has been done it should be possible finally 
to decide upon a set of rules which will cover the whole of the points 
raised in the discussion, and then, if every person will abide loyally 
by the decision arrived at, the desired result will be attained; but it 
is futile to hope for this unless persons will sink their own individnal 
preferences, and it may be their own amour propre. 

Itis not the author's object in this paper to enter into the question 
of particular regulations. He had the honour of forming one of the 
Committee that drew up the Institution rales, and he might fairly 
say that these rules are, in his opinion, as good as can be drawn up 
at the present time; but a few words may not be out of place on 
the general question of enforcing rules when made and agreed 
upon. 

here is, in the authors opinion, great necessity at the present 


* Sse Proceedings Municipal Electrical Association, p. 30, The 
Control by Municipal Autborities of Oonsuming Devices, and the 
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gistra 
of such fittings. It has only been in operation for a few weeks, but 
Jetactory. It is found that all makers of 
eloome the action taken, that they are anxious to submit 


wiring contractors derive great convenience from being no longer 
in doubt as to what fittings will or will not pass inspection, and 
further, consumers have the satisfaction of knowing that the 
apparatus fixed on their premises has been certified by an unbiased 
u 


necessary 
y, for whereas in an ordinary house but few 
taps are required in connection wita the water supply, the same house 


The course ad the author, therefore, is to require 
manufacturers to submit in du samples of the fittings they 
propose to supply in . One of the duplicate samples is 


regulations affecting rogis 

further information will find a copy of the rules in the Institution 

library, and the author will be happy to forward a copy to any 

member desiring to have it. 

The anthor was led to take the step in question very largely in 
uence of the extreme difficulty, amounting almost to an im- 

possibility, which exists in defining conditions necessary in such 

articles as switches and fuses to ensure safety. This fact was very 


three 
horisontal ; ® with the base in a vertical plane, the fuse wire 


cent. in excess of that for which it is rated at a pressure 50 cent. 
in excess of that at which it is intended to In tion to 
these po г tests to ensure that the parts are 
properly proportioned to prevent heating. 

Tk may wem thas thay festa eM forth Am uud severe. As a 
matter of fact, the better class of fittings are found to conform to 
кыы т к ee eet CAN DO DO очо 


central authority —which, seeing that the Board of is probably 
out of the question, should certainly be this Institution—were to 
undertake the of fittings in & somewhat similar manner to 
for work by the author. It should not be a matter 
& small station for the pur- 

ufacturers 


would doubtless be pre to pay a substantial fee for the testing 
and TTC 


E 


un ting 
in specifying certifled articles, and they would feel assured that their 
clients would obtain satisfactory apparatus. 

The author is aware that fittings are not the only things demanding 
attention. There is the question of the best kind of insulation to 
employ for the conductors, and the best kind of ; but these 
matters are fully dealt with in the Institution rules, which are so 
drawn as to admit every existing system, the efficiency of which has 
been demonstrated in practical work. We may therefore leave the 
subject of wiring reg ons, and pass on to that of regulations made 
b for the efficient supply of energy to the installations 

to their mains 


consumers connected è 
Bystems of distribution may be divided broadly into two-wire and 


multiple wire, each class being farther sub-divided into continuous 


current and А 
time is the multiple irm and perhaps the more important sub. 
e e multip and per more gu 

division of this is that in which ниот ны current is distributed, 
for there can be little doubt that the use of this will Ae extend 
in the near future. Now, for multiple wire distribution, it is essen- 
tial that the balancing of the circuits should be good, and for this 
reason it is most important that contractors should be required so to 
split up their circuits that they may be evenly divided between the 
various of mains. For practical p it may be said that 


In 

chester this limit has been fixed at a low figure, namely, 12$ 
kilowatts, but the author ventures to think that the results attained 
by proper balancing entirely justify the slight inconvenience which 
may be said to be experienced in consequence by the 
а matter of fact, this inconvenience wi 


exceeding 24 kilowatts shall be wound for 400 volts. In pa 
there is no great hardship in this, and the result to the central station 


the deber. een а 00 quently, so far as motors are 
concerned, he no trouble as to a: 


starting of motors. This involves special switch gear and inter- 
locking arrangements between switches, but the difficulties are such 
readily overcome. In the case of large photographic or 
stage arc lamps it is necessary to take similar precautions, and, of 
conrse, in the case also of charging batteries or working electric 


Another important point which will require different treatment 
according to the system of supply, is in connection with the earthing 
of one of the conductors. In the case of a continuous current supply 
on the multiple wire system of distribution, it does not ap to 
author desirable to allow any portion of the consamer’s 

connected whether the middle conductor of the 


ly 
sufficient to the author to preclude a system 
of wiring which requires consumer' 
installation. The same objection 5 apply with ined foroe if 


and each consumer is supplied from his own. 
transformer. 


ECONOMY OF MECHANICAL DRAUGHT. 


Somm years ago the writer encountered an instance of economy by 
tbe use of cheap fuel and fan draught, which was very s . In 
place of expensive coal, coke sweepings or breeze was the principal 
ingredient of the fuel, the other being a little bituminous dust 

sufficient quantity to produce adherent effects of the mass when 
heated. The draught was produced by a fan and, though there hire 
an additional charge for clinkering, the bars becoming cemented wi 


i 
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clinker which required to be occasionally chipped off, the saving was 


considerable. 
The question of economy by the use of cheap faels has been 
accorded considerable attention in America where their hard anthra- 


cite is sold in carefully graded sizes. The grading is done, we 
believe, by revolving sieves which separate out always the larger 
pieces, and in this manner anthracite coal can be bought of one 
practically uniform sige of particles down to mere dust, By the use 
of a uniform fuel the operation of a fan draught is greatly facilitated. 

In the Electrical Engineer (New York), Mr. Snow, who is interested 
in sip ani; quotes Mr. Е. B. Ooxe to the effect that it is almost 
impossible to obtain sufficient chimney draught to burn the smaller 
sizes of anthracite, and mechanical draught|presente the solution, for 
by it, any intensity may be secured whioh is best suited to the 


furnace. 

es there is no absolute ty in England of the American 
an te coal the following table may be useful as a guide. In it 
five aigos of successively smaller coal were tested by the late 
B. B. Ooxe, with a view to finding their rate of combustion and the 


necessary intensity of draught :— 


ао com- ES ато: Water Marim шш 
Kind of coal ene per | on trom | Gee | ба 
per hour. 212°, draught. particles. 
P . 1863 8'56 0375 p 
No. 1l.—Buckwheat | : 19:58 7°94 0:500 з, 
n 2.— "E 11:40 8:60 0625 " 
n 8.— " 11°34 | 865: 1:040 й 
„ 4.—Hokloy 9-44 8°75 1195 д” 


mately 
Bome teats of efficiency of coals by Barrus confirm what has often 
been stated in these columns, that small coal is as good as large coal 
in so far as its calorific value, though it cannot bs so well utilised. 
Nevertheless, it is usual proportionately more cheap than it is more 
inefficient. Thus in a descending series from Cumberland to Nova 
Scotia culm the water evaporated ranged down from 11:04 to 8 42 lbs. 
so that the relative efficiency of the lowest coal was 76 per cent., 
while & mixture of one-third Cumberland with two-thirds pea and 
dust coal gave 85 per cent. The Cumberland coal cost $3.75; Nova 
Scotia culm cost only $2. Yet calling the evaporative efficiency cost 
per 1,000 gals. 100 in case of the Cumberland coal, it was 156 for the 
64 for $5.00 anthracite, and 123 for the mixture named 
ue which cost $2.58 i | 


evidenoé is thus altogether in. favour of the cheap fuel. 


Against this, of course, must be set the question of boiler 
more properly, grate area. The inference is, that our rule 
which we have ‘laid down, that the cheapest fuel must be used 
which will burn at a sufficient rate on the available grate surface, and 


wer, OF 


it must be a question for calculation how far it will pay to psovide 


more grate surface to burn cheaper fuels, which also, as a rule, demand 
some special form of machine stoker. A table is given based on a 
coal costing $4.00 and evaporating 11 lbs. of water, and showing the 
annual saving to be made by inferior coals down to 7 lbs. evaporation 
г А иш ст холо & а at na with an 
есу , 627,8 lbs. It w save $6,115 annually оп a 1,008:H.P. 
plant. It would only cost about $250 to drive the fan, so that the 
saving would be close on $6,000 net. Apart from the power to burn 
fuels which is given by a fan, this method of draught pro- 
d has the advantage of convenienos and elasticity in bad 
weather. The draught canatonce be mited to the demand foreteam. 


the further parts of a fire. Externally fired 
to provide with efficient mechanical stokers than boilers with internal 
furnaces, though they require special farnace forms to avoid smoke. 


PHYSICAL SOCIETY. 


Onprmtany Marr, Janvaby 27TH, 1899. | 
Mr. G. GzirrrTE, M.A., Vice-President, in the Obair. 


A mathematical paper was read by Dr. Е. Н. Barron on TAN 
EquivaALENT HESISTANOB.AND INDUOTANCB oF A WIBB TO AN 
Osor.rATORY DiSOHARGH." 


Maxwell’s treatment of the self-induction of cylindrical conductors 
was extended by Lord Rayleigh, in an article published in the Phil. 
Mag. for May, 1886, to alternate currents that follow the harmonic 
law at constant amplitude. Dr. Barton now modifies the analysis and 

extends it to include the decaying periodic currente obtained 


ГНЕ ELECTRICAL REVIEW. 


correct - 


in discharging a condenser, and to the case of damped trains of high 
uency, i 6., to Herts waves in general The theoretical value 


(= /x) tor the ratio of equivalent resistance to waves, respectively 
with and without damping, agrees very well with Mr. Barton's ex- 
perimental! results. | 

Mr. Оглув ҤНвлҮїйгрВ, in a communication (here abstracted), said 
that he had by another method of mathematical analysis arrived at 


the same value as Mr. Barton for (=a). In addition to ths causes 
hitherto suggested as affecting the attenuation factor, it was possible 
that the conductivity of the wires to vibrations millions per second, 
ot die beginning of the wave trün might be large enough to cause 
at the i wave g enoug cause 
some leakage. "Both resistance and inductanoe become infinite with 
infinite damping, and they differ somewhat from the corresponding 
quantities for undamped waves. 
Mr. Rorro APPLEYARD then described (1) some experiments upon 
dephlegmators, in which be has attempted to replace the platinum 
use valves of the ordinary factionating tubes by bends in the tubes. 
. Appleyard also exhibited (2) a temperature tell-tale, to be used 
in connection with vate and for other purposes where an alarm is to 
electric contact when tem 


ng 
is оке in, completely filling the short limb. Mercury is 
made to displace nearly all the water in the short limb; the surplus 


water in the long limb is removed by a pipette, and maoy bos also 
adjusted to a convenient level. Two platinum contact- are 
sealed into the glass at a short distance above the free surface of 


mercury in the long limb. The tube may be half an inch in diameter, 
with a long limb of 5 inches, and a short limb of 2j inches. The 
quantity of mercury in the tube is y arranged so that at 
temperatures below the boiling point of the contained liquid, the 
mercury level is lowest in the long limb. In this case, if the 


temperature is raised to the boiling point of the contained liquid, 


the mercury assumes approximately a common 
for at the point of the liquid, under these 
vapour-pressure is equal to the barometric pressure. 
liquid and the mercury are not spurted out. 

. WHOPPLE said that when working with an ordinary thermo- 
meter tube, the contacts were inefficient owing to oxidation. More- 


in both limbs, 
conditions, the 


over the mercury column broke up, and in some cases mercury clung 
to the contact wire. He asked if these difficulties in Mr. 
Appleyard’s apparatus. | . | 

Mr. Watson suggested that in some cases the limit might, | 
with advantage, be closed. With regard to the he 


r 
thought that the bends should each he duplicated by a short tube so: 
‚ 9n 


as to provide one path for the descending another for the 
sscending vapours This seemed to be the object of the platinum 
gause in onating tubes | 


Mr. APPLRYARD, in reply, explained that the change of level in the 


* tell-tale” was a sudden rise 


an inch of mercury, in a tube 
half an inch in diameter. 


This rise was ешарыш 
the contact wires, surface oxidation could not affect the working, 
thüre could be no such thing as failure of contact. Moreover, the 
meroury to be held up ST ae ser po The . 


tube was too wide for 
large area of contact enabled the instrument to or strong 
currents. The cost was small, and the only adjustment consisted in 
choosing a liquid of suitable boiling point; for the platinum wires 
could be sealed in anywhere in the long limb, about 24 inches from 
the bottom was a good position for them. The sudden rise oocurred 


when the temperature was one or two degrees above the boiling point 


of the contained liquid. . | | 
ee oe adjourned until February 10th (annual general 
meeting). | и 
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NEW PATENTS AND ABSTRAOTS OP . 


PUBLISHED SPEOIFIOATIONS. 


NEW PATENTR—1900. 


Compiled 


` at Liverpool, Manchester, and Birmingham, fo whom ail inquiries 
should be addressed. — — | 


947. "Improvements in or relating to electrical furnaces for the 
roduction of calcium carbide and other substances.” J. BASTIOK. 
ated January 16th. 

962. “Improvements in electric arc lamps.” W. Оворашатон. 


Dated January 16th. 
974. “Improved prepayment electricity meter for continuous or 


direct currents, whose action depends on deposition of copper in a 
. PHILLIPS. . 


balance against silver coins.” H. F. Твввит and O. H, I 
Dated January 16th. | 


1,024. "Improvements in dynamometrical apparatus.” H. Восвон. 


Dated January 16th. (Complete.) 


1,044. “Improvements in switches for electro-motors and the 
like" R. A. Вголн and J. E. L. Banas. Dated January 16th. 

1,047. “Improved construction of straight and curved under- 
ground conduits for enclosing electric conductors, haulage cables, and 
other means of communication allowing connections of vehicles, 
sledges, and moving bodies to same and allowing access т” 
G. W. Sort. Dated January 17th. 


expressly for this journal by. W. P. Tmowreom & Oo., 
Electrical Patent Agents, $22, High Holborn, London, W.O., and 


м 
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1,068. “Improvements in the method of and mesns employed 
for controlling the trolleys of electric cars." W. W. RICHARDSON. 
Dated Janvary 17th. 

1,087. "Improvements in electric heaters.” F. W. SCHINDLER. 
Dated January 17tb. i 

1,100. “Improvements in electric light brackets." W.G. Wirsow 
and P. 8. Рпонвв. Dated January 17th. 

1,105. “Improvements in coin-freed electrical shocking machines.” 
A. OAMPBELE. Dated January 17th. 

1,106. “Improvements in and relating to facia for electrical in- 
ana M. Вуха and R. P. ErpsrorRrtTE. Dated January 

1,141. “A method of and some means for deriving two or more 
alternating currents of different pbase from a source of single-phase 
electrical supply." Н. A. Үленев. Dated January 17th. 

1,147. “Improvements in or connected with electric arc lamps.” 
W. J. Davy. ted January 17th. 

1,154. “Improvements in or relating to the regulation of pressure 
of electric circuits and apparatus therefore." L. W. Нвлтн and 
J. H. Еїкгр. Dated January 18th. 

1,156. “Improvements in current collecting apparatus for electric 
канак" О. W. G. Ілттгв and A. J. Іввтанр. Dated January 

1.179. Improvementa jin the construction of dynamo-electric 
machines and motors." M. W. W. Mackrn. Dated January 18th. 

1,188. “Improvements in guards for overhead electric conductors, 
“phi as trolley wires and the like." P. І, Jones. Dated January 


e 

1,201. “Electric geherator of heat.” 
January 18th. 

1,209. Improved system of underground electric conductors.” 
A. BrERBZA. Dated January 18th. (Complete.) 

3,280. “Improvements in lighting trains by electricity." C. P. 
Егливон and W. 8. NaxLon. Dated January 18th. 

1,232. “ А process of and means for transforming 
rents.” H. P. J. J. Тиомвек. Dated January 18th. 

1,233. "'Improvements in arc lamps." 
January 18th. 

1,234. “Improvements in the electro-capillary treatment of woody 
and other fibre and apparatus therefor.” A. L. О. Nopox and L. А. 
Bsktonnzav. Dated January 18th. (Complete.) | | 

1.266. Improvements in and connected with the manufacture of 
electrical cables or conductor conduits" A. Musxzm. Dated 
January 19th. 

1.299. Improvements on portable electric lamps.“ H. Минмев 
and F. Ngumar. Dated January 19th. | | 

1,924. “Improvements ia and in the manufacture of electrode 
plates for electric accumulators.” W. P. Toompson. (The 
Aocumulatoren and Elektricitatswerke A. G. vorm. W. A. Boese 
and Po., Germany.) Dated January 19th. (Complete) 

1,884. “Improvements relating to electrically illuminated signs 
or advertisements.“ W. L. OAMPBELL. Dated January 19th. 
(Complete.) | 

1,971. "Improvements in electrically governed feeding and 
drinking appliance for animals and live stock.” C. Mres. Dated 
January 20th. 


1,981. “ Improved sin moulding, electrifying, and hardening 
castings to withstand intense heat, furnace bars for marine locomotive 
land boilers, other furnaces, and the like" J. S. Houme. Dated 
January 20th. — 2 | 

1,394. “Improved electric clock and general registering or equal 

wer maintaining or g machine.“ J. J. BTOCEALL. 

ated January 20th. | 

1427. "Improvements in and relating to primary batteries.” W. 
RowsorHaM. Dated January 20th. 

1431. “Improvements in supports for the active-material of 
accumulator electrodes.” F. WusrE, Е. vos Ropprecut, and О. vox 
Коррввонт. Dated January 20th. (Complete.) 

1,434. "Improvements in telegraphic relays and to appliances for 
use in connection therewith.” 8. G. Brows. Dated January 21st. 

1,439. An electric lamp-hour meter.” A, J. Howarp and W. F. 
Howarp. Dated January 21st. | 

1483. “ provements in and relating to automatic electric rail- 


I signalling.“ G. O. Manxs. (I. Mazell, France.) Dated January 


A. Үв8твор. Dated 


‘electric cur- 
(Complete.) 
F. J. BoBLAND. Dated 


ELECTRICAL PATENTS OF 1885 EXPIRING IN 
FEBRUARY, 1899. 


Ws are informed by Messrs. W. P. Thompson & Oo., that about 90 

applications for electrical patents were filed in the month of February, 

1885. Out of these some were never completed, and of those that 

were only one has been allowed to run its full length of term, viz., 

Le band and being of considerable interest we give a short abstract 
elow :— : 


1,737. “Improvements in the manufacture of metal tubes, 
ик rings, and bars.” F.Erxonm. Dated February 7th, 1855. 
aking tubes, rods, rings, &c. Relates to the construction of cores 
or mandrels for copper tubes, &c., on which the metal is deposited by 
electrolysis, and which are capable of being used more than once. A 
core for which internal finish is required, is made of wood divided 


diagonal and provided with internal lugs, by which it is bolted 
together. In alternative arrangements, the core is divided in the 
plane of the axis, and is provided with intermediate filling pieces, 
which are withdrawn when it is required to extract the core to give 
both internal and external finish to a tube, the core and mould being 
attached to the base-plate. The mould may be corrugated if 
necessary, and may be designed to give exte finish to the tubes. 
Cylinders, rings, rods, gas check rings, &c., for large projectiles, &c., 
may be made by this process. 2 claims. 


ABSTRACTS OF PUBLISHED SPRCOIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tompson & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 


10,690. “Improvements in starting devices for single-phase 
alternating electric current motors.“ Ввтпвн Тномвон-Носвтон 
Company, Lrurrzp. (J. P. Stone and S. E. Doane). Dated May 
10th, 1898. Relates to apparatus for starting single-phase alternating 
electric current motors, It consists of an alternator supplying the 
single-phase mains from which leads go directly to the motor ter- 
minale. Between these two leads the resistance and the inductance 
in the form of a compensatorare connected in series, suitable switches 
ER provided to disconnect the starting devices from the circuit. 

claims. 


10,900. “Improvements in electric arc lamps.” W. L. Wise. 
(J. Н. Hubbell.) Dated May 12th, 1898. Relates to electric aro 
lamps known as enclosed arc lamps, and consists of a frame with the 

eed magnets mounted on it. The side rods depend from this frame 
and su the base plate. The lower carbon holder consists of a 
socket having a flaring seat at its upper end and externally screw 
threaded at its lower end for suitable nuts. The clamping tube has 
& conical exterior at its upper end and is fitted to the flaring socket, 
and has a thumbscrew turned upon its lower end. The arc enclosing 
linder rests preferably upon a ring removably inserted in the base 
plate. The upper carbon holder consists in the main of a ring clutch. 
a hoop, and a yoke connecting the solenoid cores, and the solenoid 
for operating the cores. 21 claims. 


10,901. “Improved system for producing luminous effects, 
Róntgen rays, or electrical effects, and apparatus for use 
therein.” W. L. WisE. (Moore Electric Company.) Relates to a 
system for producing luminous effects, waves or disturbances 
generated by repeatedly interrupting a circuit of self-induction, 
the electromotive forces or disturbances thereby generated baing. 
utilised directly in another circuit or path, termed a working 
circuit, to produce the desired effect by means of a vacuum tube or 
similar device. 26 claims. um ; 


11,518. “Improvements in electrical lighting devices for kerosene 
and other burners" 8. M. Minn. Dated May 20th, 1898. The 
subject of this invention ів а device for lighting the wick of а 
kerosene or other lamp by means of an electric spark. Consists of a 
suitable lamp body, a burner separable therefrom, a source of elec- 
tricity in the body or base of the lamp grounded by one pole in the 
lamp body, an insulated conductor from the other pole, an igniting 
device mounted on the removable burner grounded by one end in the 
metal of the burner and connected at the other end with an insalated 
conductor, insulated contact devices carried by the lamp body and 
removable burner respectively, and respectively connected to the in- 
sulated conductors therein, so as to form electric connection between 
the insulated conductors when the burner is placed in position and а 
suitable device for closing the electric circuit by hand. 10 claims. 


12,822. “Improvements in electric batteries" Е. EDMUNDS. 
(P. A. Emanuel) Dated June Ist, 1898. Relates to improvements 
in electric batteries especially of the type arranged to accumulate the 
effects of dynamical electricity and strengthening the same. Consists 
in employing a vessel having a plurality of openings at its top and 
bottom, connecting the said openings at one end of the vessel with 
those at the other by porous tubes, which therefore pass longitudinally 
throogh the vessel and locating a voltaic pile within each of the 
tubes. The porous tubes are surrounded by an electrolyte. Below 
this vessel is located another vessel similar in construction to the 
first, except that the porous tubes are of much smaller bore, and do 
not carry any piles. The two sets of porous tubes are in a straight 
line. The tubes in the lower vessel are surrounded by water. Bteam 
is passed into the tubes of the lower vessel and up through them into 
expanding chambers provided with points against ты рано of 
water, charged with electricity, impinge, and which, therefore, collect 
some of the electricity generated by the partially condensed steam 
passing up the tubes. The partially condensed steam is then forced 
on up а central channel in the piles and passes through them and out 
at the top of the battery. The steam in paseing through the c 
of the piles creates a partial vacuum therein which causes the electro- 
lyte to more readily flow toward the centre of the piles, and therefore 
come into more intimate contact with the elements. 20 claims. 


18,210. ‘ Improvements in, and relating to, electric heaters.”. R 
LuNDzLL. Dated June 13th, 1898. Relates to the Dewey heater, 
as described in Specification No. 5,595 of 1891. It consists of а fan 
driven by an clectric motor, thereby diffasing and radiating the heat 
rising from the heater all over the room. The fan is protected by a 

„and the heater is fixed to this. The heater consiste of several 
heat developing resistances insulated by porcelain rods, which are 
held in position by two grooves into which two rods 16. 8 claims. 
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BOILER EXPLOSIONS. 
A WRITER in the Mechanical World advocates the interfer- 
ence of the Board of Trade with stationary boilers. We can- 
not assent to the wisdom of thie. Undoubtedly the system 
of the Marine Department has worked well at sea, but when 
a ship is at sea it is not in port. This is an obvious truism, 
prompted by the fact that a factory is always in port, and 
the same port, and it is very unlikely that the interference 
of State officials could be tolerated. The boiler insurance 
companies have done a good work, and are to be credited 
with the great advance in boiler using which has come about 


during the past 40 years, and though it is sometimes urged 


that rates have been unduly cut down by competition, we 
see no trace of this in the share lists and dividends paid, 
though there may have been an unnecessary parsimony in 
the staff · payments. There is something which deters a 
man buying up an old condemned boiler and using it until it 
“pops off, for already the Board of Trade are empowered 
to inquire into boiler explosions and to levy fines, while 
coroners also irquire and jaries find verdicts of man- 
slaughter. It is no joke to b» responsible for the 
safe working of a boiler, and any engineer who 
is во responsible will usually endeavour to per- 
suade his employers to have the services of the insurance 
companies to relieve him at so small an annual cost, of 
such a weight of responsibility, The onus of responsibility 
always attaches particularly to the more technical man in a 
joint responsibility, and if a coroner’s inquest comes to be 
held, the non-technical man will usnally clear himself by indi- 
cating his child-like trust in bis colleague. While we would 
not countenance the rapid promotion from farm labourer to 
boiler tender, spoken of by the correspondent, we would also 
be averse from the certification of men by the Board of Trade. 
The inevitable result would be, we fear, that many fit men 
would be excluded from work, and many unfit men would be 
admitted. Probably, far more good would be done by a 
compulsory system of boiler registration, such as we have 
already advocated, wherein should appear the name of the 
person or association responsible for the boiler being allowed 
to work with its pressure and equipment. Such a safeguard 
we are sure would be created by this method as to very largely 
augment the number of boilers enrolled on the lists of the 
insurance companies. It is the small vertical boilers of 
little men which are the most dangerous, because 
they are so easily endangered by shortness of water, 
and this is so very probable a contingency. We know of a 
case where a small vertical is employed which cannot suffer 
from water shortness to the point of danger. Shortness of 
water is a danger to which internally fired boilers are always 
prone, and from which AMternally fired boilers do not во 
readily suffer. The multi-tubular or locomotive type boiler 
so much affected by the agricultural engineer is probably the 
best possible in skilful hande, but it never appears suitable 


for. the attention of the yokel. There is an opening for a 
„ D 
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really good agricultural boiler of a typ» which, if fitted with 
a conple of locked safety valvee, could not be seriously 
endangered by low water to the risk of the public. Loco- 
motive type boilers are very inaccessible to inspection, and 
are liable to faults of an insidious nature, and at best with- 
out tube removal their safety can only be inferred from the 
appearance of such parts as are visible, their age, or the 
known time which has elapsed since they were re-tubed. 


AMERICA AND GERMANY AS COM- 
PETITORS. 


THE practical abandonment of the Monroe doctrine by 
America in entering upon a course of policy which has 
brought her into contact with the other nations of the world, 
has probably done more to secure a true realisation of the 
doctrine than all the Chinese walls that have been previously 
attempted. 
: Mr. L. G. Magee writes suggestively in the Engineering 
Magazine respecting the feelings of Americans abroad, who 
are straining every nerve to secure and maintain a com- 
mercial foothold, and must wonder at the indifference of 
their people at home, This indifference has bzen explained 
by Richard Olney as due toa kind of theory of superiority 
and of risk of contamination from any outside nation. Jast 
as the Obinece denoted Europeans as Western barbarians, во 
Americans called them Eastern paupers. The Old East and 
the New West met one another in ideas, as well as in 
geography, and both tried to hide the outside world behind 
a wall, the Chinese, towards the West, of bricks, the 
Americans, towards the East, of tariffs. Curiously enough, 
too, the same year which saw China receive the blow which 
denotes the end of her isolation, saw America, with as 
little self-intention, strike the blow which has done for 
her what other nations have done for China, America 
may now be said to be ont in the hurly-burly, and 
wil have to make the best of it, and a very good best 
seems likely to fall to her lot. The American who has 
travelled with intelligence is not behindhand in recognising 
that America has no claim to be considered first in every- 
thing. In electrical work America certainly takes the lead, 
but she fails in other matters, and our author thinks that 
America should improve her consular service in respect of 
the lack of commercial and scientific experts to study con- 
ditions abroad and report to enlightened officials at home. 
Germany is strengthening her consular service, and keeps 
an especially keen eye upon German trade abroad, quietly, 
and at small cost, and Mr. Magee is responsible, also, for the 
statement that German exporters have been warned against 
using methods or publishing statements derogatory to 
articles of foreign make. This is described as high-minded. 
We fear certain Sheffield manufacturers have cause to know 
that this high-minded policy follows only on very low- 
minded practices. Germany also has a system of temporarily 
calling in experienced non-official outsiders for advice in 
both State and municipal affairs, and our author makes 
reference, also, to the large numbers of men who serve 
gratuitously on city committees and are above suspicion. 
Thus a medical man of European reputation considers it an 
honour to serve on a public baths committee. 


This seems strange to Americans, whose municipal govern- 
ment is not usually good, but altogether the sport of political 
bosses. In England this kind of unpaid service is etill more 


common than in Germany, at least, outside London, and 


more especially in the smaller towns below 100,000 of popu- 
lation, where everyone i3 too well known, for abuses to creep 
in, and yet the numbers are too great for a monopoly of 
squire and parson. The class of men on a London vestry 
are, as a rule, inferior to the class which is found on the 
councils of country boroughs, A tribute is paid to the 
German trade schools, though it is claimed that in methods 
and equipment the American technical schools compare at 
least favourably with those of Germany. Germany, of 
course, profits by her organisation, and this is rendered 
possible by the predominating militarism of the country, 
and is a factor which must somehow be otherwise counter- 
balanced in Anglo-Saxon communities. 


Ir is a common belief that the water- 

American Boilers. tube boiler is peculiarly significant of 
American practice. This is by no means 

so. The American boiler is probably the externally fired 
cylindrical type with flat ends flanged to the shell and stayed 
with tubes, gussets, and tie rods. A paper by Mr. Le Van, 
a well-known boiler expert in America, describes an improved 
form of this boiler, which the author considers on the whole 
to be the best form of boiler. In the improved form there 
is a steam drum attached by one flanged neck piece only to 
the front end of the shell crown, thus avoiding strains of 
expansion. As illustrative of dimensions, the shell is 
54 inches diameter and 17 feet long, the steam drum being 
12 feet. There are 45 tubes of 4 inches external diameter. 
The grate measures 8 feet x 4 feet, but preferably it is 
divided longitudinally by a brick wall with two grates, an 
improvement of doubtful utility. — Only 4°7. square 
inches of air opening is allowed in the fire-door for 
auxiliary air. The boiler is set 3 fect above the grate 
—8& good practice, much to be preferred to shallow 
spacing. The flue gases pass all under the shell right up 
to water level and return by the tubes, whence they pass 


‘up to the top of the boiler and escape around the steam 


drum having probably a drying effect on the steam, though 
superheating is claimed. The water-heating surface is 
934 feet, or nearly 80 times the grate; the steam-heating 
surface is 107 feet, the area through the tubes is 3 4 feet, 
or, вау, one-ninth the grate area ; and a series of evaporative 
tests are claimed to have given about 11} lbs. evaporation 

r pound of combustible from and at 212°. The com- 
[оп rate was low, only from 9 to 114 lbs., so the maximum 
evaporation was only 3 lbs. per foot of water-heating surface. 
Features to be objected to are the punching of the rivet holes, 
though these are punched 3'32 small and rimered out and the 
damage done is not so serious after all ; the supply of water 
through the blow out pipe, which ought not to be done, nor 
ghould this be unprotected, as it is shown. The shell and 
steam drum plating is parallel, but wipe s the rear ends 
being the larger. There is much to be said for this class of 
boiler, especially for export to new countries, and when the 
steam drum can be sent separately, to facilitate carriage 
and rolling. Boiler insurance companies are avere 
to underfired boilers of shell type, especially where 
the feed water is bad, but this is a fault which seems to have 
been, perhape, overstated, and it is certain that thousands of 
American boilers are thus made and worked at very higb 
pressures. We think the type of boiler might be studied 
with advantage for export work, even without steam drum at 
all. Those who have had huge boilers to deal with in the 
absence of facilities for moving them, will appreciate our 
contention. | 
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SIPHON RECORDER SIGNALS. 


Bx J. RYMER-JONBS. 


(Continued from page 79.) 


EFFECT or SHONTING THE SIGNALLING CONDENSERS. 
Shorter cable c. 20 mfds. at one end only. 30 cells. 16 w.p.m. 
i Recorder 8 = 40”. 


Slip 101 sonso = « Slip 106 son BC = x 
0 


102 = 40000) N 107 = 40,000) No 

103 = 30,000 | 2% 108 = 30,000 | 0 
104 = 20,000 f 8% 109 = 20,000 28 
105 = 10,000 110 = 10,000 


S:ip 101 shows the normal signals without any shunt on 


S C. With 40,000" or 30,000" shunting в с signals are 
more parallel with the zero line (102 and 108). When 


further reduced to 20,000" or 10,000" a succession of similar 
signals have a decided rise, showing that the shunting has 


been overdone (104 and 105). A shunt of 5,000" shows 
the movement towards the zero line decreasing and the 


Sires 101 то 110. 


movement from it, of the same element, increasing, thus 
tending to wipe out definition and produce a smoother and 
more wavy line, as would be expected, seeing that the 
curbing effect of the condenser is so much reduced by the 
low resistance shunt between its terminals. 

When the condenser is transferred from the sending to 
the receiving end precisely the same and equal effecta are 
produced as when 8 c is shunted (slips 106 to 110). 


It will be noticed that even so low a resistance as 10,000" 
between the condenser terminals does not greatly affect 
definition, but this resistance is too low if the cable be 
subject to earth currents. 


Сомркививв оғ 20 Mrps. at Borg Enps. 
30 cells. 16 w.p.m. Recorders = 200%: 


Bliplllsonsc = œ SliplllsonE o = с 
112 10,0. 00 Shunt — 1126 710,007 gn 
113 = 5,00) 113a = 5,00) t 
114 = 2,500 (9n 114a = 2,500 (90280 
115 = 2000) © 115a = 9000) © 


Slip 111 shows the normal signals without any shunt on 
в c and в c. The several elements are in a tolerably straight. 


line except the first, which rises a little beyond the rest, and - 


gives the appearance of a slight fall to succeeding elemente. 


All signals cross the zero line. A shunt of 10,000 prevents 
this (112 and 112a), makes them more even and improves 
signals. 

With 2,000" shunting sc (115 and 115a) signals are 
bodily raised a good deal above the zero line, and the first 
element does not reach во far as the others, which show a 


NS — 


SLirs 111 To 1154. 


decided fall. This is noteworthy, as shunting either 8 C or 
R C, when only one of them is used, has the opposite effect 
and makes signals vise, as is also the case with the longer 
cable, c, when condensers of 50 mfds. are used at both ends. 

The same slips represent equally well the effect of the 
same shunts on the receiving condensers, в c, instead of on 
sc. The definition of every element is as sharp and the 
amplitude practically the same, whether the shunt resistance 


between the terminals of s c (or R c) be œ or only 2,500" 
and the effect of decreasing the condenser shunt is to raise 
ull signals wholly above the zero line, and prevent them 
throwing across it. As far as the writer is aware, the effect 
of a shunt on the condenser to prevent signals falling. was 
first pointed out by Mr. Nosworthy, electrician to the Western 
and Brazilian Telegraph repent in a communication 
some 20 years ago to the Society of Telegraph Engineers. 


Longer cable c. 50 їв, at one end only. 30 cells. 16 w.p.m. 


Recr. s = 60” 
iri S = & 
11 .- 20,000 
118 = 10,000 25 BO 
119 = 5,000 


The same slips represent equally well the effect of the same shunts 
when the condenser is removed to the receiving end. 


Slips 116, 117, 118 and 119, representing sbunts on the 
condenser of respectively x, 20,000", 10,000" and 5,000" 
show an increased rise for consecutive similar signals from 
the zero line as the shunt on s c is decreased. 

Slips 120, 121, 122, and 123, show respectively the game 
with 100 mfds. at only one end of c, s on recorder — 50" 
—30 celle—16 w.p.m. 

Until the condenser shunt is reduced to 20, 000“ there is 
not a great difference in the size or shape of a succession of 
similar elements, but with 5,000" signals become mach 
larger and very wavy—in fact, more closely regembling 
signals without any condenser, as would be expected. 

Condensers at both ends. 8 c and в O both 50 mfds. 30 cells. 

16 w.p.m.  Recr.s = 800". 


Slip 124 s onsc = 0 
125 


| 
ко 
2 
88 
e 


126 — 10,000 
127 = 6,000 (5 on © 
128 = 30 


, 3,000 
The same slips represent equally well the effect of the same shunt 
on В o instead of on s с, 
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Slip 124 shows the natural fall in consecutive signale, and 


slip 126 shows this fall counteracted by а shuut of 10,000" 
on s C and made parallel with the zero line. | 


With 5,000" on s c (127) the shunting is excessive, and 
the signals consequently rise. Varying the shunt ors c (or k C) 


SLirs 116 то 123. 


while the condenser at the other end remains unshunted does 
not make a great difference in the definition even when the 


shunt is reduced to 10,000". With 8,000", however, on 5 c 


о cQ 8 8 
IA 


r , 


Sires 124 то 128. 


(or к (), signals through this long cable lose their definition 
and become wavy and considerably removed above the zero 
line (slip 128). With 100 mfds. at both ends, and s on the 


recorder = 150" the same remarks apply, but signals are not 
80 well defined with these larger capacities. 


T 
a » v2. t four © ву d 1038-6 
gb-Smfos /33-4 


109-3 192-9 


ы [7 1 
e 75;2 $f 852/ 9 


shunted with 20,000 (elips 129 to 186) a shunt of 30,000" 
on s с brought the signals parallel with the zero line (clip 
131), whereas without 20,000" on R c (slips 137 to 141) 
10,000" was required on sc to produce parallelism (slip 
141). 

The same slips represent equally well the effect of shunting 
8 C permanently with 20,000", and compensating it by 
shunting R C. 


c , normal signal, s on B c = 20,000". 


Slip 129, s on вс = 
130 = 40,000 » 
131 = 30,000 " 
132 = 20,000 íi 
134 — 10,000 T 
135 = 5,000 » 
136 = 3,000 n 
1397,58 0n 8c = с s on BC = с 
= 40,000 i 
138 = 90,000 и 
140 = 20.000 ii 
141 = 10,000 is 


Stres 129 то 141. 


Tatal CR = 4296 a 
e 2 = 677. mfd. $ 


108-6 


76-4 


Fia. 1. 


EFFECT OF SIGNALLING Сонрэквевв HAVING Low INSULATION 
RESISTANCE. 
Long cable с. Condensers, 8 c and в c, both 50 mids. 
16 w.p.m. Recr.s = 1,000". 


30 cells. 


A condenser with low insulation resistance is equivalent to 


a shunted condenser and has the effect of raising signals - 


from the zero line. Consequently when n c was permanently 


It will be apparent, therefore, that when the employment 
of both sending and receiving condensers shows a fall, or if 
the K R of the cable be sufficiently low to give very sharply 
defined signals with only a sending or receiving condenser, it 
is a positive advantage to use condensers of low insulation, 
b2cause not only is the fall thereby reduced but the signals 
are farther removed from the zero line, and thua rendered 
less confused. When, however, the cable is subj ot to strong 
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and varying earth currents, condensers of low resistance are а 
source of trouble as they allow these currents to enter the 
cable and confuse signals. 


SLIPS 143 то 1534. 


The effect of weak insulation in the cable is to produce a 
fall towards the zero line which condensers, having a low 
insulation resistance, tend to compensate. 


Errecr ОР Lzaks on BIGNALS. 
Long cable c.—No condensers at either end. 30 cells. 16 w.p.m. 
Recr. s = 20". 
(Fig. 1.) 
‘Blip 143, no leak on eable. 


144, leak of 1,000" at point a. 
E 145 y 5 
146 Е c. 
147 wer d. 
148 11 t 
149 : » J. 
350 - gg 9. 
151, with 5 leaks each 10,000“, at b, c, d, e, f. 
152 „ 20,0000 „ 
153 n . 9300020" ' n 
153 „ 40000 „ 
Cend! 
a 


Ali 


A leak of 1,000", at g (150), makes no noticeable difference 
to the normal signals without any leak (slip 148). The 
maximum effect of this leak is obtained when placed at point, 
d, (147), waves are then much reduced and nearly parallel 
with the zero line, but there is no definition. The shunt 
may, however, be increased, and improve the speed slightly 


by making them larger. Leaks of 10,000" at the five points 


` 


indicated above make signals less wavy than without leaks 


(151) but not so parallel with the zero line as 1,000" at d 
(147), and they are rather more wavy than slips 145 and 
1 ( 


are 


„„ e cC S | 
13% 


ane ee 
p" Ec ii 
mw p ы m 


r 
Bs 


- — 
oJ Kay ond 
"all E CAM С 


77 | 
S.ies 151 то 166. 


Long cable c.—Condenser of 50 mfde. at only one end. 30 cells. 
16 w. p. m. Reer. з = 120", 
(Fig. 2.) 
Slip 154, no leak on cable. во = 50 mfds. No RO. 
155 leak of 1,000" at point, a. 


" b. 
157 " с. 
158 s d. 
159 10 e. 
160 ji f, 
161 " g. 


162, with 6 leaks each 10,000", at a, b, c, d, e, f. 


163 n 20,000" " 
164 М 39,000” " 
165 І 17 40,C 00” n 


RO = [0 mfds. Nosc. 
Blip 165, with 6 leaks each 10,00?“ 7 
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A leak of 1,000" reduoes signals most when at the sending 
end, a (155), and least at the distant end, g (161). In fact, 
it only reducea signals, in the latter position, in proportion 
as it acts as a shunt on the recorder coil. There is not 
much difference between 158 and 159 in which cases signals 
are most parallel with the zero line, and therefore best. If 
the recorder shunt be increased these signals would be 
larger and admit of a slightly inorcased speed of working. 
At the condeneer end (155) the fall is greatest. Six leaks (162) 
give about the same signals as 158 or 159, or slightly larger, 
and 163 signals are larger still, tolerably parallel with zero and 
perhaps the best. These are all a decided improvement on 
the normal signals without a leak, and therefore are capable 
of a somewhat higher speed for signalling than when no 
leak is on the cable (154). 


With the condenser at the receiving end a leak of 1,000" 
at the sending end makes little difference in the amplitude 
of received signals, and no apparent difference in the 
definition from that which results when no leak is employed. 


When the leak of 1,000" is placed at the receiving end, 
signals are reduced in size and are represented by slip 155, 
where the leak was at point a, olose to the sending condenser. 
That is to say, the effect of a leak on received waves 
depends on ite position with regard to s c or R c. When at 
the condenser end, or at point ò c d or e, signals are smaller, 


more el with the z ro line and therefore rather better 
defined than when no leak is on the cable, so that the leak 
is beneficial. 

| (To be continued.) 


ON OSCILLATORY AND ROTATORY MAG- 
NETIC FIELD8, AND THE THEORY OF 
THE SINGLE-PHASE MOTOR* 


Br. MIOHAEL B. FIELD. 


Tr is not infrequently the case that when the engineer comes 
to inquire into the precise conditions which govern the 
working of al ing current machinery, he is confronted 
with a problem of such complexity that he finds it well nigh 
impossible to represent by algebraic symbols the exact con- 
ditions which should determine the details of design of 
similar machines in the futare. He is consequently obliged 
to make certain assumptions, which, although he knows 
them to be erroneous, sufficiently simplify matters as to 
render them amenable to simple methods of calculation. 

The engineer will then often reason with himself in the 
following wise: On account of certain erroneous assump- 
tions I have made, it is only to be expected that my 
calculated result will be, say, k times the true result as 
determined by experiment. Ї will, therefore, calculate а 
number of machines on the same basis and compare the 
experimental with the calculated values, thus determining 
my ‘coefficient’ (v) for quite a number of different machines 
of various size, and will make use of the coefficients thus 
obtained to guide me in the future in obtaining results 
eye) of designing is carried this l 

A of designing is carried out on this principle 
of employing all sorts of coefficients determined by ore 
ment to atone for discrepancies which creep into the result, 
owing to false assumptions in the first place. | 

It is, however, often the case that by discarding the well- 
known rule-of-thumb methods and inquiring more deeply 
into the inner nature of the working of such machinery that 
facts are discovered which point out the road to improve- 
menta in the future. 

The main object of this paper is to investigate the analysis 
and synthesis of various forms of magnetic fields with a view 
to arrive at a satisfactory standpoint from which to attack 
the theory of the single-phase motor and to develop an 
approximate method for calculating the same. To render 
the arguments used hereafter as concise as possible, we will 
begin by clearly defining the exact sense in which several 


* The greater part of the following paper was worked ont during 
the latter half cf the year 1894, but has remained in the shape of 
unpublished notes up to the present time. 


erpressions (in themselves more or less ambiguous) are used, 
and then treat briefly of the decomposition of more or less 
complicated magnetic fields into their simpler constituents, 
exemplifying our deductions with references to many of the 
well-known phenomena in connection with the working of 
alternate current motors. 

The magnetic field or merely field will represent the mag- 
netism which actually exists in the air space of the motor in 
question, this being due to the resultant of the armature and 
field magnetising forces. (In speaking of induction motors 
we should вау rotor and stator magnetising foroes.) 

The distribution of field at any instant around the air gap 
is best conceived as represented by the curve showing the 
etrength of magnetic induction measured radially at all pointe 
around the air gap. In an induction motor it will therefore 
represent the distribution of magnetism around the rotor, 
being a space notion and having nothing to do with time. 
Thus the field distribution may be varying from instant to 
instant, but at any particular instant may be represented by 
a curve having as ordinates strength of magnetic induction 
(B) and as abscisese the angle (0) subtended at the centre by 
the circumferential arc between the point at which the 
induction is measured and any given diameter. A particular 
case is represented in fig. 1. 


a 


It may be assumed in the following investigations that all 
the poles of the motor under consideration are exactly 
similar, in other words, that the winding and other oon- 
trolling conditions which affect the distribution of the field 
are similar for each pole. i 

Oscillating от Pulsating Fisld.—If we consider any distri- 
bution of field whatever, where the strength of magnetic 
induction alternately waxes and wanes according to a sine 
law, go that when the induction at any one point has reached 
the maximum it ever attains at that point the same has 
ocurred at the same instant at every other point, and when 
the induction at any one point has become zero the same has 
happened at every other point and so on, in other words, if 
the strength of magnetic induction at any point and at any 
instant may be expressed as 

(f (8)) sin 2 « n f, 


where ¢ represents the time in seconds, the fleld may be said 
to be oscillatory (or pulsating), the frequency of oscillatien 
bei 


ing n. 

Rotating Field.—When any fleld distribution, while re- 
maining intact, rotates as a whole relatively to some fix 
diameter, the same will be called a rotating field. 

Sinusoidal Field.— When the field distribution may be 
represented by the expression, | 


B = Bo ein- 0, 


it will be called a sinusoidal distribution of les, the 
maximum induction being 5. A diameter along which the 
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эж gap induction is a maximum will bə called a polar dia- 
„ аад one along which the induction is zero a neutral 
diameter. | | 

Waves of Z. F. F. and Current.—Imagine a squirrel cage 
rotor immersed in a sinusoidal field, which latter rotates 
relatively to the former with a speed of n revolutions per 
second. Assume that the end rings of the rotor are во 
massive that each ров of them may bs considered at z-ro 
potential. The field in which each rotor bar will find itself 
will alternately wax and wane according to a sine law—and 
consequently an E.M.F. will be generated in each bar, which 
E. M. F. follows a sine law. 

It also follows that the E. M. Fs. in the different rotor bars 
will not be in phase with one another, but at any instant 
the E.M.F. generated in those bars will be a maximum 
across which the polar diameter is passing, and will be zero 
in those bars lying across the neutral diameter. If we then 
represent the E.M.F. induced in the different bars at an 
instant by a curve, we see that the identical sine curve whic 
represents the fleld distribution will also to some other scale 
represent the E. M. F. induced in the various rotor bars. Thus as 
the sinuroidal field sweeps round the rotor we may conceive а 
= of E.M.F. sweeping round with it and being in phase 
with it. 

The E.M.F. in each bar will give rise to a current which 
again will follow a sine law, but owing to the self- and mutual- 
induction of the various bare the current will lag behind tbe 
E.M.F. in each bar by a definite time-angle, or fraction of & 
complete period. It follows then that a sinusoidal field sweep- 
ing round the rotor will give rise to a sinusoidal wave of current 
sweeping round with the same velocity as the field, but 
logging behind by a definite space-angle corresponding to 
the phase displacement of the current in each bar behind the 
E.M.F. induced in that bar. To render our ideas as concise 
as possible we may conceive a current wave at any instant 
as represented by the curve of which the ordinate at any 
point expresses the total current in all the rotor or stator 

centimetre circumferential length at the point in 
question, while the corresponding ordinate of the E.M.F. 
wave denotes the E.M.F. that would be induced in a single 
bar if placed at the game point. The term, “wave” of 
current or E.M.F., is used here in a sense entirely distinct 
from the usual * wave form” of the E M.F. of any supply 
circuit, &c., that, of course, being the way the instantaneous 
values of the potential difference existing at the terminals of 
the circuit vary from instant to instant. The notion expressed 
above of waves of carrent, E M.F., magnetism, &o., either 
stationary and puleating, or of conetant magnitude and 
rotating, is an extremely useful one and easy to become 
familiar with. i 

In fig. 1, if we conoeive the thickness of the black line at 
all points as representing at some given instant the current 
per centimetre circumferential arc in the st tor or rotor bare, 
remembering, of course, that the crests represents alternately 

itive and negative currente, and then think of the whole 
lackened portion of the diagram rotating relatively to either 
rotor or stator, we get a clear idea of a wave of current 
sweeping round. Similarly with waves of E.M.F., mag- 
netism, £o.  ' 

It is clear that, accepting the above definition, the com- 
bination (or call it the vector product) of a given current 
wave and a given E.M.F. wave represents a definite quantity 
of рле whereas the product of a given wave of magnetism 
and a given current wave represents a definite torque exerted 
in the rotor or stator, either of which are readily calculable. 

The macy hie and Synthesis of various Magnetic Fields.— 


If we consider a sinusoidal field distribution as expressed by 
К. в = Pain Ре, 
Е 2 2 


and imagine this as rotating forwards with a velocity of 7, 
revs. per second, and superimpore upon it another similar 
and «qual sinusoidal field distribution rotating backwards 
with the same velocity, it is merely a matter of simple 
trigonometry to show that the strength of the resultant field 
at every point and at every instant is expressed by the term 


Bo gin T ein . 2 я n, k, 
where / represents the time in seconds. | 
This resultant distribution is clearly our definition of un 


oscillatory sinusoidal wave of p poles and fr. quency n 


that is to say, two equal sinusoidal field distributions rotating 
with equal velocities in opposite directions are identical 
equivalent to an oscillating sinusoidal distribution, of whic 
the maximum is twice that of either rotatory component, 
aud with a number of poles and frequency exactly corre- 
spondiog with that of each of the rotating componente, 

And, similarly, the reverse must be true, that an oscillating 
sinusoidal field distribution may be split up into two rotating 
zinusoidal componente, the speed of rotation giving a fre- 
quency corresponding to the fr quency of oscillation. 

Now, if в = f (6) represent any field distribution whatever 
which is periodic as regards space, we may expand it into 
the fo:m | 

в = f (0) = 2B; sin (i o + ei) 
the summation being extended to all terms obtained by giving 
i successive integral values between 1 and os. 


Puttiog ¢ = 1, we get a distributi«n of 2 poles 


» Md = 4 » "n » » 
" $ - 3, " » » 
» $ == m, ” » 


Now tke mth harmonic component of the total field / (6) 
being in iteelf a sinusoidal distribution if oecillating with 
the frequency n, may be resolved into two rctatory com- 


ponents revolving at the speed of M revs. per second. 


It followe, then, that if we have an extremely complicated 
field distribution of p poles oscillating with a frequency of 
n we may resolve it into the following components :— 


A sinuroidal field of p polcs :jofating forwards at 2 u vey. per sc e. 
p 


An equal ,, » P n » backwards at já 
A sinusoidal „ 2» ^ - forwaids at 2 T 
An equal ,, w 2p x „ backwards at F1 ii 
A sinusoidsl js DO oe ож forwards at 3 = n 
An equal ,, „ Op n» „ backwards at 1 A » 
and so on. 


These harmonic fields play an important part in the 
theory of the single-phase mctor, and account for the fact 
that such motors have a tendency to run sometimes at tub- 
multiples of their true speed. In the same way we arrive at 
the conclusion that a complicated field distribution of p poles 
rotating forwards or backwards may be decomposed into a 
series of sinusoidal fields of p, 2 p, 8 p, &c., poles, all rotatin 
in the same direction with the same velocity. They wonld 
in this case induce in a given coil currents of various 
frequencies corresponding to the various numbers of poles 
of the component fields. 

We have, in short, that however complicated a magnetic 
field may exist in the air gap, and however it may vary from 
point to point or from instant to instant, as long as it is 
periodic with respect to space and time it may be approxi- 
mately imitated by adding together a sufficient number of 
sinusoidal fields of suitable number of poler, rotating either 
forwards or backwards with suitable velocities. 

There are а few more well-known points which will be 
referred to afterwards, the proof of which being merely 
trigonometric it is unnecessary to append here. They 
are :— 

(a) Two or more sinusoidal waves of the same nnmber of 
poles and same frequency give the same resultant as would 

obtained by taking the reeultant of the vectors represent- 
ing the waves. 

(b) If in a given circuit there be two currents super- 
imposed of different frequencies, the total loss due to ohmic 
resistance is the same as that obtained by adding the losses 
due to each calculated separately. | 

(c) The average force exerted on a rotor or stator round 
which any wave of current i8 sweeping by any rotating 
magnetic field distribution is zero if either the numbers of 
poles or the speeds of rotation of the current wave and field 
distribution do not coincide. 

(d) The distribution of magneto-motive force acting radially 
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at all points of the air gap of an induction motor due to a 
sinusoidal current wave is also sinusoidal, the wave of 
magneto-motive force being displaced relatively to the 
current wave by one-quarter wave length. Hence it follows 
that where, as in the induction motor the magnetic resistance 
of the iron path is small compared with that of the air 
path, we may take it that a sinusoidal current wave gives rise 
to a sinusoidal wave of magnetism, but displaced by one- 
quarter wave length. 

(6) If in fig. 2 x and c be two vectors representing 
oscillating waves of E.M.F. and current respectively, their 
axes corresponding bat their phases differing by the time 


angle, 9, the power represented by their vector product will 
be, according to our definitions, «qual to one-half of the 
power represented by their vector product if they ba considered 
as rotating waves instead of oscillating, the angular displace- 
ment of the two waves corresponding to the time angle, 9. 
It follows from this that if we split up E into any two 
components, e; and ¢,, displaced from o by the angles, ¢, and 
фз respectively, the vector prcduct [5 с], E and o representing 
oscillating waves, is equal to the sum of the vector producta 


of b e] and E ta | considering S, en ез, to be rotating 


waves, the angular displacements between current and E. M. F. 
waves being ¢, and e, respectively. This principle is of 
importance later in the theory of the single-phase motor. 

It aleo follows that, equating the power represented by the 
resultant rotating current wave in a two ог three-phase motor 
with the sum of the powers represented by the oscillating 
waves of the individual phases, the magnitude of the oscil- 
lating current-wave per phase in a two- , or two-thirds 
of the osdillating current-wave in a Ber phaser must be 
equivalent to the magnitude of the resultant rotating current 


Wave. 
| (To be continued.) 


NOTES ON HIGHER VOLTAGE TROLLEY 
Í MM WIRES. 


4 


By ERNEST KILBURN SCOTT. 


As the qucstion of higher voltage on trolley wires promises 
to come rapidly to the front, the following notes may be 
interesting :— 

When tramlines are pushed out so far from the power 
station—owing usually to the success of the undertaki: g 
that proper feeding becomes a matter of considerable 
difficulty, then one or other of the following expedients has 
to be resorted to. 

Multiple Power Plants.—This is naturally expensive and 
would only be justified on a line connecting several important 
towns, say, 20 miles apart. 

Boosters.—Feeder boosters are very largely employed in 
the States, and they have recently been introduced on the 
Liverpool Overhead Railway with beneficial results, 

Storage В Шету Sub-stations as employed at Leeds, Isle of 
Man tramwrys, «с, | 


of security which does not exist. 


$ „ 


Rotary Transformer Sub- stations, three-phase and con- 
tinuous as at Dublin, and on the Central London Railway, 
or continuous current throughout as proposed for Morecambe. 

Three-wire System (continuous). — This method is 
under a cloud at present on account of the real or supposed 
difficulties in balancing. 

Raising the Voltage of Trolley Lines.—This is the 
simplest expedient because, for example, doubling the voltage 
enables a given weight of copper to supply the same cars 
scattered over lines twice the lengtb, and in an area four 
times as great. 

Three-Phase Working throughout.—This system has many 

iar features, but the main advantage lies, as in all alter- 
nate current work, in the ease and cheapness of transforma- 
tion from high to low voltage. 

Curiously enough, it is the employment of three-phase 
traction at 750 volta which has brought this question of 
higher voltage trolley Jines to the front. Messrs. Brown, 
Boveri & Co. proposed to use 750 volts on several three- 
phase railway lines, and to dispel the fears of the Swiss 
Railway Commission as to danger, expert advice was 
obtained from Messrs. Gisbert Kapp, S. P. Thompson, and 
Н. F. Weber. Au abstract of their reports is given in 
L' Eclairage Electrique for October 15th, 1898. Mr. Kapp's 
opinion is that the Swiss Government are not justified in 
insisting on a limit of 500 volts, as that voltage is as 
dangerous as 750; whilst from a practical standpoint 500 
volts might be even more dangerous, as there is a false idea 
He recommends the use 
of circuit-breakers or fuses to guard agaiast connections with 
the earth. Prof. S. P. Thompson thinks that the dangerous 
voltage should not be limited to 500, and he mentions a fatal 
case in which the voltage was only 300. His opinion is 
that it is a mere matter of constructive engineering to pro- 
tect a trolley line np to 1,500 volts. The third expert con- 
siders high pressures perilous, but small, com with the 
other dangers of high speed railroad travelling, collisions, 
&c., rig quite justified by the advantages which might be 
gained. 

It will be seen that the reporta are practically unanimous, 
and when one comes to look at all the aspects of the question 
it is difficult to understand how any other conclusion could 
have been arrived at. After all 500 volts— adopted as the 
standard over 10 years ago—was fixed on simply as being 
the pressure most suited to the constructive practice of that 
day. With improved overhead insulating materials and 
more scientific controller construction, &c., the necessity for 
limiting the voltage has away. In the earlier forms 
of stre2t. railway motors it was difficult to get the armature 
insulation to withstand the dirty conditions, the jar of the 
gearing, and the heat; bnt with the development of slotted 
cores, Eickemeyer, and barrel forms of winding, and the 
introduction of micanite, &c., it is now an easier matter to 
build a motor for 1,000 volts than it used to be to build one 
for 500 volts. | 

Granted there is а little more risk with the higher pressure 
in crowded city streets, this does not apply to suburban lines, 
and as a matter of fact it is only on cross country lines 
that relief is wanted. In commenting on this matter the 
Electrical World saya :— 

* A system whereby the same cars could be run at high 
voltage in interurban and suburban work and at low voltage 
in the city streets. On account of. the desired difference in 
speed the same motors might woik well at 750 or 1,000 
volts on suburban lines and at 500 volts on the city streets, 
the only difficulty being with the electric lighting of the care, 


a detail which might be worth abandoning on account of the 


advantages to be gained. Now that four-motor equipments 
are coming into considerable use for heavy, long-distance 
service it would be a simple matter to arrange the motors in 
pairs, the two of each pair to be worked in series on the 
1,000-volt lines and in multiple on the 500-volt lines, by 
means of a single throw-over switch, the two pairs to 
worked together with the ordinary series parallel control.” 
The maximum size of trolley wires with the present over- 
head details and spacing of poles appears to be about 4 inch 
diameter for round wire and 3 inch by 2 inch for the damb- 
bell pattern.* Heavier sections would necessitate the poles 


No. 0 B. & S. gauge 8248 diameter, and No. 000 · 4096 diameter 
rolled into dumb-bell shape, are the sizes most used in America. 
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and span wires being closer Mer In railway working, 
where large amounts of energy have to be transferred from 
the trolley wires to the motor terminals, it is conceivable 
that there would be less danger by employing a light and 
easily secured trolley line at 750 or 1,000 volts than a very 
weighty conductor at the lower pressure. 

By distributing the power over more conductors, three- 
phase traction tends to keep the area of each conductor 
within limite, but, on the other band, there is greater danger 
in carrying out repairs, &c., because there are two conductors 
Tunning parallel to each other with the full voltage b:tween 
t 0 ` 


An important feature is the question of how the authorities 
look at this matter of high voltage, especially for alternating 
current traction. 

In a memorandum the writer has received from the Board 
of Trade offices, Major Oardew says :— No regulations for 
the use of multiphase alternating current with overhead 


trolley wires have yet been made, no such system having. 


been proposed. The limits adopted by the Board of Trade 
after very careful consideration, for electrical pressure on 
bare overhead wires, are 500 volta continuous aud 250 volts 
alternating, and these limits cannot be varied in individual 
cases, whether for traction or lighting." 

Here, then, we have & healthy looking stop gap which, 
sooner or later, electrical engineers will have to shoulder out 
of the way or else get left more hopelessly bebind than ever. 
What with one thing and another, the great molly-cuddled 
B.P. as represented in the Lighting Acts and Regulations, 
have a great deal to answer for. In all engineering matters 
we at one time led the world, and what is perhaps more to 
the point, picked up the plums, but now it is to be feared 
that through over-regulation we are developing into mere 
copyists and not so good as the Japs at that. 

t may be interesting to note that in Switzerland the 
Stansstad- Engelberg line, 14 miles of track now working, and 
the Burgdorf-Thun line, 25 miles of track nearly completed, 
have 750 volts three-phase current on the overhead trolley 
wires. 


A TWO-SPEED TRAVELLING ELECTRICAL 
PLATFORM. 


IT is known that by order of the Minister of Commerce and 
Indastry a competition has been opened for the construction 


and working of a railway and moving platform for electrical- 


traction for the Paris Exhibition of 1900. 

The committee charged to examine the various projects 
submitted selected that of M. de Mocomble. The single line- 
of railway pro would convey passengers from the Espla- 
nade des Invalides to the Champ de Mars, and the platform 
with two speeds would effect the return journey. In M. de 
Mocomble's plan the two zones of the platform, which travel 
at different speeds, are independent of one another. Each 
is drawn by a single rail, jointed at every 4 metres, and 
worked by separate pulleys fixed on metal supports. These 
pulleys undergo no lateral displacement, and have а slight 
vertical play, which enables them to regulate the adherence 
to the rail. The motors are fixed like the pulleya. 

In June, 1898, at the time of the examination of the 
projecte, the committee requested M. de Mocomble to be 
pre іп six months’ time to try this platform on a closed 
circuit of 808 to 350 metres. 

These trials have just taken place, and we have had an 
opportunity of seeing the platform working on a piece of 
ground running parallel with the Seine near the Qaai de 
Olichy, not far from the station of the Quai de la Seine at 
St. Ouen les docks. 

At the periphery of a large circle, about 300 metres in 
diameter, are raised scaffoldings, having at the upper part 
on the sides two grooves for the passage of ordinary wheels, 
and in the centre a free . 

The platform, formed of jointed sections, has underneath 
it an axle farnished with two wheels, which roll in the space 
above mentioned. 

In the centre is the single rail, which rolls on pulleys which 
are placed at intervals, and to which a rotary movement is 


to affect the course of the subm 


imparted by a method we shall present? describe. Below 
this platform, and branching out from the side is a second, 
having underneath it a jointed rail, which rolls on pulleys of 
a smaller diameter than the first. 

In short, the principle is a rolling track, which is set in 
motion by pulleys placed beneath it, and worked by a con- 
tinuous movement. ^ 

The pulleys for the central rail of the main platform are 
worked through gearing by an electro-motor. The axle 
which supports this large pulley supports in a prolongation 
another pulley of smaller diameter, placed beneath the rail 
of the second platform. It follows that the same motor sets 
the two platforms in motion at different speeds. 

The first platform moves at a speed of 8 kilometres an 
hour, and the second at a speed of 4 kilometres. The eleotro- 
motors are of the triphased current type, fed by the company 
for the transmission of power which is in the vicinity. These 
motors, which were 28 in number at the trial in question, 
are connected four in series on a difference of potential of 
about 212 volts. 

The frequency of the currents used is 25 periods per 
second. 

The starting offers some peculiarity. All the motors are 
first charged, steam being then got up gradually ко as to 
attain slowly to the normal speed. 

These trials were compiea successful; at the Exhibition 
of 1900, therefore, we shall have an interesting moving 
platform. 


THE LATEST SUBMARINE BOATS. 


ENGLISH naval authorities treat the stories respecting the 
wonderful performances of th» new French submarine boat, 
Gustave Zéde, which is to prove more than a matoh for our 
stoutest ironclad, ав “ un effaire pour rire." All the facts 
about her and the six sister-craft that are to be forthwith 
bailt in French yards are already known to the Admiralty 
Intelligence Department. Submarine craft are ordinarily the 
resort of sea powers that feel their weakness. Such steamers 
have been designed again and again шу time these past 50 
pon During the American Civil War both North and 
oath built such vessels. Ericssen, the famous engineer, 
tried his hand at them. They usually fulfilled one function 
of a submarine boat, and no more, namely, they dived to tbe 
bottom. Bat they stayed there, ard drowned their crews, 
Tke more fortunate craft found nobody who cared to 
adventure upon them, and so were laid by to rot. There are 
few navy yards at home or abroad where types of discarded 
submarine boats are not more or lees familiar to the 
officials. - i | 

A very novel type of snbmarine boat has recently been 
tested in America. It is the invention of Mr. Simon Lake, 
who calls it the Argonaut. Not only can this vessel 
navigate the surface of the ocean but it can crawl along 
over ita bottom, and the Argonaut has already travelle 
over 1,500 miles during the past year under her own power 
in all sorts of weather while cruising on the surface, and 
over all kinds of bottom whilst submerged. Oar contem- 
por „the Alecírical Review, of New York, states that she 

completely proved the practicability of vessels of her 
type as to seawortbiness, habitableness, and navigability, 
when submerged. 

In all previous submarine vessels the attempt has been 
made to navigate between the surface of the water and the 
bottom, but the difficulties of. navigation in this manner 
are much akin to those met with in aerial navigation. It 
is necessary to maintain a perfect equilibrium and trim, for 
submarine currents are as erratic as aerial currents and tend 
ed vessel, and the wave 
motion also tends to destroy both trim and equilibrium. 
Most of these vessels are designed to dive like a porpoise, 
and then be controlled by vertical and horizontal rudders, or 
vanes placed on the sides to regulate their dep n of sub- 
mergence. The Argonaut, however, is designed to travei on 
the surface of the water and on the bottom, for the inventor 
considers that such boats will only be useful near the coasts 
where the depths are not as a rule so great but that travelling 
on the bottom direct is practicable. For this apparatus two 
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driving wheels are provided, whilst there is a third wheel for 
guiding. purposes journaled in the rudder. 

The Argonaut has travelled over bottoms so soft that the 
divers, when leaving the boat, would sink nearly up to their 
waist in mud, yet she was so nearly buoyant that the wheels 
did not bury over six inches. She has run upand down steep 
hills and across dredged channels. She will climb over any 
obstructions she can get her nose over, owing to the fact that 
she is so very buoyant. 

A submarine boat naturally provides many opportunities 
for the exercise of the ingenuity of the electrical engineer. 
The boat which has been most successful is propelled with 
the aid of a gasolene engine, but this will only be used in 
vessels designed for peace purposes. In vessels designed for 
war, where it is not desirable to give any indications of the 
presence of the boat, storage batteries are used. The 
Argonaut is divided into four compartments. One is called 
the living room, in which are p'aced the enyine and all the 
machinery. There is also a diver’s room with a door opening 
outwardly in the bottom; also an air lock and a forward 
lookout compartment. The machinery consists, in addition 
to the engine, of a 3-kw. dynamo for (Күт the interior, 
and also to run the 4,000 C P. search light placed in the 
extreme bow (which is used for the purpose of lighting up a 
pathway in front of the vessel as the boat is rolling along 
over the bottom); a power and hand compressor for 
eee the compressed air reservoirs, and supplying air to 
the divers; power and hand water ballast pumps; and power 
and hand hoisting apparatus for lifting the two heavy down- 
haul weights of anchors. i 

Vessels of the Argonaut type may probably have a limited 
use in times of war, but are capable of being used for various 
commercial purposes, the principal of these being the recovery 
of cargoes from sunken vessele, pearl and sponge fishing, 
laying of submarine foundations, &c. There is no doubt 
that, owing to the many successful trials of the Argonaut 
during the past year, it may be assumed that submarine 
navigation has now passed beyond the experimental stage, 
and that the next few years will see many of these amphibious 
craft at work. 

As for the French submarine boats which are designed to 
annihilate hostile navies in general, and the British navy in 
pe, wedoubt whether these need Ъз seriously considered. 

he submarine torpedo boat which is just as handy under 
water as a floating craft, still exists only in the imaginative 
writings of Jales Verne. Some means have yet to be devised 
which will dispense with tbe necessity of their frequently 
disclosing their presence at the surface in order to get 
their bearings; whilst the range of power, increase of 
speed, escape from detection by the unerring microphone, 
or by а swarm of small craft on the lookout, remains to 
be dealt with. The French craft can only cover a distance 
of 50 miles before it is necessary to return to the station 
for charging the storage batteriee, and their speed below 
water is not more than six miles an hour. A fleet in motion 
would be inaccessib'e, and a steam launch colliding with the 
submarine boat, or a charge of gun-cotton burst underneath 
the water, even within a wide area of the craft, would send 
her to the bottom. Meanwhile, the French boats have not 
as yet been as successful as the Spanish one, of whicb, not so 
long ago, much was written. With this boat the Spaniards 
actually torpedoed a hulk, but the submarine boat itself has 
ever since been “ on the stocks." 


THE A B C ARC LAMP. 


Tae ABC arc lamp for direct or alternating current is 
claimed to be the cheapest and most reliable arc lamp in the 
market, and the simplest in construction ever introduced. 
It can be used for series or parallel lighting, and is absolutely 
gelf-adjusting. 

It cannot well get out of order, as there is no clockwork, 
brake arrangement, or mechanical device brought into 
action. ү. 

In combination with the А B C mantle the duration of 
the burning of the carbons is, for equal length of the body 


of the lamp and of the carbons, said to be equal to twice 
that of any other lamp. 

The lamp can b» adapted for long ruus (100 and 150 
hours) without having to enclose the arc. 

The principal advantages claimed for the lamp are as 
follows :—Cheapness and simplicity of construction; adapt- 
ability to all circumstances and uses; total absence of 
mechanism; instantaneous striking of the arc; absolute 
steadiness of the light; impossibility of extinction; great 
efficiency of candle-power unit of current; saving in 
carbon (45 per cent.); increase of light (20 to 30 per cent.) ; 
long burning, and consequent saving of labour. 

The A B C incandescent mantle or block is composed of a 
patented chemical material. It surrounds the burning arc 
of the lamp, and may be enclosed in a small opal glass globe. 
The mantle increases the lighting power of the arc by 30 
per cent., that is to say, it saves about one-third in current, 
and increases the life of the carbons by 50 per cent. The 
globe is fixed by a bayonet catch to the A B C mantle 


` holder, which forms part of the A B C arc lamp. 


The mantle сар, by means of an appropriate holder, be 
applied to any other system of arc lamps. The cost of the 
mantle, with its holder and globe, is very trifling, and can 
readily be sold for from 4s. to 5s, 
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Tue A.B.C. Lamp. 


The mantle is rendered incandescent by the burning arc, 
gives a very powerful increase of luminosity, diffuses the 
light regularly, and attenuates the shadows considerab'y, 
whilst securing absolute steadiness. 

The chemical composition of the mantle is calculated to 
give a much more cheerful and a much warmer light than 
that of the naked arc, and combines the power of the arc 
with the softness of the incandescent lamps. 

The mantle is said to be unalterable, and to resist the 
highest temperatures. 
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The frame of the A B C shunt MTM composed of two 
brass tubes, the extremities of which are vided with 
flanges of the same metal, and these are fixed to two cross 
pieces. Each of these tubes is surrounded by a coil or 
rolenoid, Each of the solenoids is encased in a wrought- 
iron shield, which itself is closed at each end by an iron 
washer. (See diagram.) 
he upper cross piece or plate is provided with two 
grooved pulleys, the outer edges of which are notched. Two 
small hangers or pawis engage into these notches, their play 
in a vertical direction being rendered adjustable by two set 
screws immediately above the pawls, 
The pulleys and pawls are so arranged as to allow the 
former to rotate freely in one direotion, but only to the 
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extent determined by the position оѓ the adjusting screws in 
the opposite direction. 

Two flexible chains or metal cords, as the case may be, 
run in the ved pulleys. The upper carbon holder, which 
is electrically insulated from the frame and connected by 
means of a flexible lead to the inlet terminal of the lamp, is 
made fast to one end of these chains, whilst their other ends, 
attached to two wrought-iron tubes or cores, freely work up 
and ш inside the brass tubes on which the solenoids are 
wound. 

The lower ends of these iron cores are fixed into a 
wrought-iron cross-piece, on which the lower carbon holder 
is fixed, and the latter is electrically connected with the frame 
of the lamp, by means of a flexible lead, to the outgoing 


The respective weights of the u carbon holder, with 
ite chains, and of the lower carbon holder, with its iron 
cores, and iron cross-piece, or yoke, are so calculated that the 
latter are heavier than the former, and the length of the 
chains and cores respectively are во adjusted as to allow the 
upper extremity of the cores to slightly engage in the 


Before. After. 


The lower carbon holder acts as motive power, and tends to 
always keep the carbons span from each other, whilst the 

wis, the position of which is adjustable, prevents this 
rom taking place, except to the desired extent. 

The above-mentioned external shield is one of the great 
features of the lamp, and is absolately essential to the regular 
working of the same. Its object is to enclose the lines of 
magnetic forces, and to equalise the same, and consequently 
to insure the homogeneity of the attraction from the very 
moment when the iron cores enter the said solenoids, and 
throughout the burning of the lamp. 

The second, and not less importaut devioe, is the wrought- 
iron cross-piece or yoke at the lower extremity of the iron 
cores, which forms with the latter a horse-shoe magnet, the 
(ffect of which is to form poles of opposite denomination at 
the upper end of the cores, and in this way (the coils of the 
solenoids being wound accordingly) the maximum power of 
attraction of each solenoid in respect of the core working 
therein is obtained and rendered constant, whatever may be 
the respective poeitions of the same. 

It is owing to this combination of means that the ABC 
lamp works with regularity, forming, as it does, an electro- 
magnetic balance. ! / 

Let us suppose that the carbons are spart, this being 
always the case before the current has been turned on, a8 & 
result of the excess of weight of the lower over the upper 
carbon holder. 

When the current is turned on, it will, passing entirely 
through the solenoids, since the carbons are not in 
contact, strongly attract the iron corer, causing the lower 
carbon to rise, and will allow the upper carbon to fall, thus 
making them to come into contact. | | 

Immediately on the carbons coming into contact, the 
magnetization of the solenoids, which are sbunt wound, is 
reduced considerably, and the lower carbon holder, acting by 
its excess of weight, pulls the carbons asunder, the arc thus 
striking. This recoil of the carbons, and consequently the 
length of the arc, is regulated and determined once and for all 
y the position of the pawls in respect of the notched 

ulleys. 

i From that moment onward, and throughout the burning 
of the lamp, the pawls cease to act, and would only come into 
play in the event of an accidental breaking or chipping of 
one of the carbons. The direct magnetic attraction of the 
solenoids on the cores creates and maintains a perfect 
equilibrium, and counteracts the excess of weight of the 
lower over the upper carbon holder. | | 

So effective is this arrangement that the distance between 
the extremities of the carbons is maintained absolutely 
constant, and the arc consequently perfectly steady through- 
out the life of the carbons with a variation of potential of 
only 2 volts at the terminals of the lamp. | 

he regulating of the lamp is extremely simple, and is 
effected by weighting the lower carbon, more or less, accord- 
ing to the voltage of the electric circuit. 

Mr. G. A. Grindle, general nacen of the Ohloride Elec- 
trical Storage Syndicate, reports as follows:— .  - 

On receipt the lamps were unpacked, hung up, carboned, and put 
опа 100-volt circuit in common with other lamps, motors, 


&oc. e lamps burned right away without any hitch or requiring 
"I. күне until the na were completely burnt out. " 

e therefore, being in good working order, a carefu 
was next Made the result of same taken from careful readings 
recorded every five minutes is as follows:— 


————— | ———— — — — — 1 ͤ —6—üä— — — —X | ——— — M —— M— — | —ñUͥ tl —äÿA . ö—— 


Nos. Polarity. . 
Length in Weight in Length in Weight in 
mm, grammes. mm, grammes. 
1 Positive 163 9:5 
Negativ. 146 14:5 84 80 
2 Positive 156 385 47 9'4 
147 9:6 


Daration of test, 9 hours 10 minutes. 


solenoids, when the upper carbon holder is at its highest, the 
lower holder then being at its lowest. 

As will be readily understood from this description, the 
medhanical arrangement of the lamp is simplicity itself. 


Positive carbons 15 mm. in diameter. 


Consumed. Details of current. 
I In M 
aan: | grammes. Amperes. volta. E Watte. 
113 25:6 5°48 98:2 209 
112 11:6 
109 241 5:48 38 9 209 
109 


Negative carbons 10 mm. in diameter. 


The burning of the lamps left nothing to be desired, being remark- 
ably steady, and the of arc uniformly maintained. 
I subsequently received from you four lamps of the same make, tw c 


of which were fitted with mantles to protect the carbons and d«crease 
the amount consumed, 


200 


THE ELECTRICAL REVIEW. [vol 44. Мо. 1,107, Раввогвт 10, 1809. 


Two tests wore made of these; first the two lamps without mantles 
were run in series off the 100-volt circuit, and the two with mantles 
in series; the results of these tests are given below, Nos. 1 and 2 
being the lamps fitted with mantles, and Nos. 3 and 4 without 
mantles. In the second test one lamp witb, and one lamp without, 
were run in each series. Nos. 5 and 7 gives the results of lamps 
fitted with mantles, Nos. 6 and 8 those without. 


Steadiness of running.—Four testa wore made for steadiness of 
running, viz.:— 


А and B in series on а 100-volt circuit with resistance. 


C aud D " n " " 
F,G and H " choking coil. 


E alone ona 100-volt circuit with resistance. 


| Before. After. | 
Nos. | Polarity. FVV; EC o | | 
Length in Weight in Length in Weight | 
mm. grammes. | mm. M. 
l ы Positive 170 3848 112 24 950 
Negative 163 28:273 ` 122 17:030 
2 | Positive 170 33 876 111 25 200 
Negative 155 22043 108 14 660 
3 Positive | 170 {| 38'928 65 14°10 
| Negative 157 22 748 85 12 105 
4 . Positive 170 ' 33707 64 13 600 
| Negative 157 22078 90 12 c50 
5 Positive 168 87437 | 103 24:000 
Negative 163, 23397 115 16:290 
6 Positive 169 | 38 667 55 11:750 
_ Negative 146 | 20 857 72 9 900 
7 Positive 166 39917 115 27 100 
Negative 150 27447 109 19:800 
8 Positive 170 40897 53 19:48 
, Negative 148 , 25727 83 13:96 


Details of current. 


Consumed. 
—— o co Duration | — 
Metres. Grammes. Amperes. саар ' Watts. 
— — 

з ^ из i 78 | 6'56 | 97 205 
TE Бы ate 
wei MI „ m m 
„ н | 
в тю} 80 591 39-4 233 
e о 591 39 4 233 
uo 5 o 617 381 235 
IH ed 80 617 381 235 


From these tests it will be seen ttat & very marked saving in 

carbon cccurs in all the cases in which the protecting mentles are 
employed (the positive carbons in all cases being of the rame 
diameter, as also the negative). 
ь Taking tests Nos. 5,6, 7 and 8, in which the current passed alike 
in quantity through both Jamps, and in which the mean watts are 
practically identical, the saving in weight of carbon consumed, it 
will be seen is slightly over 46 per cent. 

The employment of the mantle in no way affects the action or 
working of the lamp, and the incandescence of the under surface 
undoubtedly adds considerably to the amount of light obtained in a 
downward direction. 

The burning of the lamps was extremely sa'isfactory, the steadiness 
of the arc being very marked. 

In general I consider the lamp folly up to the claims made for it— 
light, etrong, simple, free from clockwork or clutches «f any descrip- 
tion, and a lamp in which jamming cf the carb: ne is рт: ctically im- 

sible. The absence of delicate or working parts promises a 
sting lamp, with little or no cost for repairs. 

The mantle is undoubtedly a valuable invention for reducing the 
consumption of carbon. 


The Electrical Standardising, Training, and Testing 
Institution, Faraday House, has alo given a report upon 
cight arc Jamps, which we reproduce :— 

We bave tested the eight arc lamps, and beg to report as 


follows :— 
We have marked tke lamps as under— 


3 Large size, direct current. 
S Small siss, „ ‘i 
E  Largesise, _,, ji 
F 
G > Large віт >, alternating current. 
H 
TABLE I. 
Total time 6 5 hours— Maximum. Minimum. Mean. 
Potential difference cf supply | 1057 108:8 104'4 volts. 
10 4 on lamp A 39 29 955 „ 
" " » B 39 | 22 354 , 
Current ә. 94 41 5 8 amps 
. Total time 3 5 hours— 
Potential difference of supply | 1051 1638 104 5 volts. 
5 a cn lamp O 39 39 357 „ 
á " ac p 98 | 82 947 „ 
Current was г: 44 25 3'1 ampe. 
Total time 6 4 hours 
Potential difference of supply | 1°66 102˙8 105 0 volts. 
» » on 1. шр Е 4 1 31 36:6 op 
Current > 105 82 9`2 amps. 
Total time 4 bours— 
Potential diff.rence of szpply 1030 99°5 101°0 volts. 
" i on l. mp F 27 5 18 223 „ 
” ” n G 33 19 26 4 ” 
" » H 26 21 231 ,, 
Current 157 94 13 O amps. 


The lamps in all cases burned steadily. 


The resistance and the choking coil were used as received, and 
"ia aod 1 5 7 7 14 K. farnished with flecting 
mps A, D, E, F an were fa e a special re 
block or mantle, while B, O and G, were without it. 
u total number of hours run in each case is given in the table 
ow. 

At frequent intervals of time, readings ware taken of the voltage 
of the supply and on each lamp, the current being observed at the 
PES ume From these obrervations were deduced the results given 
in e I. 

Ia all cases the readings during tho first 10 minutes after switching 
on have been omitted. 


Striking of Arc.—Io all the lamps the striking of the arc was per- 
formed quickly and well. 

Consumption of Carbons.—The diameters of the cirbons were 
approximately as follows :— 


A and B C and D F,G and H 
Upper 16 in 11 mm4. 
Lower 11 8 14 „ 


Ia cop junction with the running tests, observations were also made 
on the rate of birning of the carbons, the resulte cf which are shown 
in Tables II. and III. 


Тавсв II — Direct Cw rent. 


a A B C D 
Positive cabon 08 11 16 | 08 cme. per hour. 
Negative n 0 8 1 0 | 1 3 1 0 99 | 92 
Condition | mantle none none mantle 


Tasta III.—Alternating Current (86 per second). 


— M — = 


— — F | G | H 
Upper carbon T 12 24 1:3 cms. per hour. 
Lower „ = 12 17 13 „ i 
Condition mantle none `+ mantle. 


It will be seen from these numbers the addition of the reflzcting 
b'ock effects a considerable saving in the wear of the carb us. 

llluminating Power.—To find what eff.c:s the reflecting blcck had 
upon the light of the lamp, the candle-power was measured in a 
direction of 45° b3slow the horizontal, both with and without the 
mantle іо the same (or a similer) lamp. 

Table IV. gives the results. 


Тавгв IV. 
Lamp. State. | Amperes., | Volts, О.Р. (at 45°) 
ares z^ за pes md - | i 
A Nə mantle | 71 323 ! 860 
B Mantle 71 | 307 , 930 
О No mantle 40 | 320 275 
D Mantle 40 | 320 300 
H No mantle 13 5 28˙0 750 
H | Mantle 18 5 28 0 845 
| 
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From these measurements it is evident that the use of the mantle Length of negative carbon at beginning 190 millims. 
gives a considerable increase in the illuminating power in a direction " " after 5] hours 83 „ 
at 45^ below the horizontal. | Diameter of negative carbon  ... Ge ADD. га 

Construction.—The de modes construction о the lamp is kA Consumption of negative carbon . 5,400 cubic millims. 
designed and simple, the mo parts being few in number. We without tats 
are of the opinion that the lamp could be manufactured cheaply. ре 9 gth uc dd nning 110 millims. 
Ma UC „ " after 53 hours 35 „ 

Я Diameter of positive carbon  ... .. 16 

The following Bu кое ү the кого аш Oonsumption of positive carbon 7 16,070 cubic millims.!] 
from the Electri t ising, Testing, and Training Length of negative carbon at beginning 115 millims ^»  . 
Institution may also be of interest to those of our readers who n » Akter bi hour 44 „ . 9 
are intereated in arc lamp improvements :— 8 tive 5 id „1 1 * 98 

ee 606 m. 

Ia accordance with your instructions, we have made a supple- Total . the lamp with ` в 
nai proc эин for корпус of ascertaining the wear of the car incandescent mantle .; сє... , 2,676 om. 

tag o were connected in series on a 100-volt circuit with the EDA eonan sus camp VE 3.980 cm 
Weite. Tie manod A ты edel ad en Heer, Ser dae do tho nse ofthe indi | 
or mantle, whilst B was without thie. In the table below are cent шара. M Po t 94 per cent. 


shown the approximate diameters cf the carbons, the hours run, the 
mean current, and the wear of the carbons in each lamp. 


— A | B 
i T | with mantle no mantle 
Carbon |... | positive | negative | positive | negative. 
Dismeter .. 149 . 121 149 121mms.. . 
Gonsumption 0:55 0575 | 0:825 -0:75 cms. per hr, 
Hoars run 40 0 | 40 is 
| 56 amps. | T 


Mean current 56 amps. 


— 


Prof. Monnier, of the Ecole Centrale, Parie, has also 
reported on the lamp as under :— | 


TA er an arc lamp intended to be fed by a current of 
constant poten | 

The regulating apparatus is composed of two solenoids outwardly 
provided with a iron casing, and within these solenoids two 
wrought-iron cores connected by a soft iron cross bar, on which 
the lower carbon holder is fixed, are allowed to move freely up and 


At the upper end of each of the cores is fixed a flexible chain, 
which passes over a pulley, itself fixed on to the body of the lamp, 
and its other extremity is attached to a cross bar guided by two 
vertical brass rods, and on which is fixed the upper carbon holder. 

Since, owing to this disposition, the two carbon holders are made 
* dependent on each other, and since the lower one is heavier, the two 
carbons are kept apart as long as the electric current is not turned 
on. Аз soon as electric current is closed, the cores inside the 
solenoids are attracted, and the carbone come into contact; the magnetic 
current thereby becomes reduced, and owing to the excess of the 
weight of the lower carbon holder, the two carbons are pulled apart 
and the arc strikes. 

The extent of the recoil movement of the carbon holders is limited 
by the action of the pawl and of the rachet wheel. | 

The length is determined by the qe of the paw], and same 
can be modified at will, by means of the regulating screw. 

The principle of this regulator is extremely simple, and its action 
absolutely regular, owing to the soft iron crose-piece which connects 
the two cores, as by these means the horse-shoe electro-magnet, the 

tic intensity of which is practically constant, whatever its 

tion in respect to the solenoids may be, is obtained. The fulfil- 

ment of these conditions is very important in view of the regulating, 
and of the fixity or steadiness of the arc. 

The tests with this lamp have confirmed in every respect the 
advantage of the dispositions claimed by the inventor. 

The working of the lamp is absolutely satisfactory, the lating 


takes place under variations of tension, from 4 to 1 volt, so that 
light is regular and steady. 
Incandescent Mantle.—The inventor has added to his lamp the 


ooo a mantle, of special composition, called the “A B O 
mantle.” ч 

The mantle which surrounds the lower end of the upper carbon 
considerably increases the light-emi surface, and very greatly 
improves the colour of same; the use of this mantle also offers the 
advantage of increasing the life or duration of the positive carbon by 
approximately 50 per ósnt. TN 

The A B O lamp is eminently suitable for small lamps from 
2 amperes upwards, and can be made use of in, as well as out of 
doors. Itslow price and the remarkable simplicity of its r g 
mechanism, renders it available for all industrial and domestic 
purposes. 7 


Finally, we append the report of Dr. Stern, engineer to 
the Union Elecktrioitäts Gesellschaft, Berlin:— 


A continuous current aro lamp with an incandescent mantle and 
one without such incandescent mantle were put in series with a 
resistance on a 110-volt circuit. 


Lamp with Incandescent Mantle— . 
Length of positive carbon at beginning 123 millims. 
* " after 53 hours 80 " 
Diameter of positive carbon 16 „ 
Consumption of positive carbon =... 8,640 coublo millims. 
. . 


As shown by the above data, this saving is effected almost entirely 
on the positive carbon, whereas the consumption of the negative 
carbon is practically the same in both lamps. . , ce 

The lamps were contuming 5 amperes, the regulating of the two 
series was not absolutely perfect, but eventually, on each of them 
being provided with a mantle, the regulating was quite satisfactory. 

The carbons wear flat when in mantles are used. No 
photometric teste were made. | 

Three alternating current arc lamps were put in series, consuming 
13 amperes and 110 volts (30 volts per lamp), a choking coil having 
been inserted for below a periodicity of 50. Under periodicity of 42, 
the lights became unsteady. The lamps were alight and under test 
for 10 hours, and did not heat appreciably, whils¢ the light was 
steady and regular throughout. 


Several other reports have been made of quite as 
favourable a character, but from the foregoing it will be 
gathered that an improvement of some value has been 
devised in open arc lamps. Although there are probably 
many types which will burn as steadily, and perhaps 
with a smaller variation than 2 velts, yet the increase 
of light where wanted, and the much slower consumption 
of the upper carbon, constitute desiderata. which must 
be of real service in arc lighting in several respecta, 
and the construction of the lamp is, as its name in- 
dicates, as simple as ABO. We s watch the farther 
чер! of this lamp with much interest, and with the 
hope that so good a thing, if exploited in this country, will 
not be overloaded with an absurdly inflated capital out of 
all proportion to its market value. 

he lamps can, we underatand, be seen in operation at the 
offices of Mr. F. Fanta, 97, Queen Victoria Street, E.C., to 
whom we are indebted for the above particulars. That 
illustrated represents a 24-houre' arc lamp, working with 
5 to 15 amperes, but a smaller one is made of a total length 
of 12 inches, taking a carrent of 3 to 5 amperes and running 
for eight houre. This is said to be quite a new departure, 
and will eventually be still more reduced in size. | 


CORRESPONDENCE. 


Central Station Voltmeters. 


In your description of the Folkestone central station in 
November last, D gave a brief description of a novel form 
of voltmeter. I think many of your readers would like a 
few further particulars, 

Is the instrument wound with two equal and p coils ; 
one connected to the bus bars, the other to the dynamo 
terminals ? | 

Or are there two instrumenta connected respectively to 
the two positives and two negatives? 

Why, in the case above йош are three voltmeters fixed ? 

Answers to the above will oblige. ` | 

| C. B. Nixon. 


Cowper-Coles’s Electrolytic Cyclic Process, 


I have read the letter appearing in the Correspondence ” 
columns of your issue dated February 8rd, signed “D. 
Tommasi.” The statements and arguments appear to be the 
ваше as those made in a former letter by Dr. Tommasi, which 
I have already answered. My opinion is that a revolving 
cathode per se is not patentable, and even if it is, I used a 


. revolving cathode similar to that desoribed by Dr. Tommasi 


long before he took out his patenta, If Dr. Tommasi will be 
| F 


е 
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80 good as to clearly state what his process is (of course, I 
do not wish him to divulge the seoret compound which he 
adds to his electrolyte), I shall then be very pleased to point 
out; to him the difference between the two processes. 


As far as I can learn, Dr. Tommasi’s process consists of the: 


secret compound which he adds to the electrolyte, and the 
use of a revolving discoidal cathode. | 


Sherard Cowper-Coles. 


A Last Word on Cyclic Electrolysis of Ores, &c. 


I have no questions to ask Mr. Cowper-Coles, who has 
not refuted my criticisms, and therefore has recognised the 
soundness of my remarks on his cyclic electrolytic treatment 
of ores, and on the necessity of writing original articles. 


E. Andreoli. 


Heating Lamps. 


I see from a notice that appeared in your last week's issue 
that I must congratulate Mr. Dowsing on having at length 
realised the fact that an ordinary incandescent lamp 
preferably run to look more or less like a red hot hair pin is 
the best and by far the cheapest electric heat radiator. It 
has taken him a long while to reach this conclusion, for if 
you will refer to my patent specification 2,161, of 1893, your 
own Journal for June, 1893, or to my remarks at the 
discussion on Mr. Crompton’s lecture on cooking at the 
Society of Arts, on April 26th, 1895, when Mr. Dowsing was 
much in evidence, you will see that I have not failed to urge 
the matter on his attention. He has also had the advantage 
of experimenting with the “heating” lamps I was the firet 
to introduce about five years ago, and of wbich he has bought 
specimens from me in the interval. These differ from his 
in the shape of the bulb, but they take the same number of 
watts, and I have used the rame arguments about them to 
him and others, though my reasoning does not appear to have 
been so convincing es I hoped, if he still thinks a silicium 
heater will compare with a carbon filament one, especially in 

rice. However, the important point is: Why do the public 
like to pay for embedding a resistance wire in enamel so that 
it cannot be repaired, or its resistance varied to suit 
circumstances, when ordinary incandescent lamps, run at a 
low efficiency in order to make them durable, give out the 
same heat for the same current consumption ? 


Leslie Miller. 


Dublin Electrical Contractors. | 


Kindly allow me to correct an inaccuracy in a statement 
made in your issue of the 20th nlt. with regard to the 
Dublin electrical contractors. 

Though they have banded themselves together for the pro- 
tection of their intereste, this step was not dictated by their 
being “exceedingly wroth because contracts amounting to 
£6,000 had to be given to English firme." On the contrary, 
the Town Olerk has written to the Association informing 
them tbat the work referred to will be entrusted to the Dublin 
electrical contractors, who are quite eatisficd with this 
arrangement. 

J. W. Boucher, | 
Hon. Sec., Association of Master Electrical 
Contractors of Dublin. 


Rotating Cathodes. 


In the numbers of the ELECTRICAL Review, dated 
January 6th and January 13th, I find a note from Mr. 
Gibbinge, and one signed F,“ in which the writers assert 
that there exist prior claims to the invention of my system 
of rotating cathode. But the arguments brought forward 
by these gentlemen are too vague and indefinite for me to 
be able to answer them; I therefore request the authors 
of these notes to be kind enough to furnish me with exact 
references to the documents containing these so-called prior 
claims, so that I can refer to them with a view to answer- 
ing their statements, 


It seems to me very doubtful that these statements hay? 
any foundation, for, to my knowledge, no treatise on electro" 
chemistry, or even on general eleotricity, has ever mentioned 
any apparatus similar to mine; moreover, I may remark 
that I was awarded for my system of electrolysis with a 
rotating cathode, a silver medal at the Exhibition of Aut- 
werp in 1894. | 

Kindly publish this letter in the next. number of the 


ELECTRICAL REVIEW., 
D. Tommasi. 


P.S.—In the last article, by an error of translation, it 
was stated that, “the precipitated metal was subjected to 
the oxidising action of the batb,” whereas it should have 
read, on the contrary, that “the precipitated metal was 
abstracted (withdrawn) from the oxidising action of the 
bath.” 


THE NERNST INCANDESCENT LAMP. 


Tux electric, or, perhaps, we should call it electrolytic lamp, 
described and exhibited by Mr. Swinburne on Wednesday 
last at the Society, promises to create a revolution in electric 
lighting. Since about half the capital of electric lighting 
companies is invested in the distributing network of oon- 
ductors, it is self-evident that any lamp which can be worked 
with voltages higher than those possible with the present 
glow lamp must bring about a great economy in electric 
supply and consequent reduction of cost to the consumer. 
The 200-volt carbon lamp appears to bs the high water mark 
attainable in present practice, and all the practical men who 
took part in the discussion agreed with Mr. Swinburne that 
this 200-volt lamp was fragile and short lived, and con- 
каш very uneconomical for the consumer. Nernst 
lamps ha 

Mr. Swinburne predicts that 1,000 volts are quite practicable. 
The Nernst lamp consists essentially of a thin rod of a 


highly refractory oxide, through which an electric current is 


sent when its resistance has been sufficiently reduced by the 
pa of external heat. The oxides originally used in 
the Nernst lamp were oxides of magnesium or calcium, as 
our readers will have learnt from the short notices which 
have appeared in the ELECTRICAL Review for September 
80th and December 30th, 1898; but now the inventor 
appears to prefer the rare oxides used in the Welsbach 
mantle, such as thoria, zirconia, yttria, &c. The lamps 
shown at the Society of Arta gave a light of dazzling 
brilliancy, approaching more nearly to that of the “ Lam 
Soleil " than to the present glow lamp. Mr. Swinburne, in 
fact, anticipates that the new lamp will compete rather with 
the aro anp o street and large open space lighting, than 
with the carbon filament lamp for house lighting. But that 
this should continue to be the case we have yet to see. 

Not only does the high voltage of the Nernst lamp make 
it a formidable rival of the carbon filament lamp, but ita 
candle-power per watt is from twice to three times that of 
the incandescent lamp. The present glow lamp, if it is 
to last a reasonable time, requires at least 4 watts per 
candle-power ; the Nernst lamp requires only 14 watts, but 
we have yet to learn ita lifetime in practice. 

Mr. Siemens attempted, and judiciously, to throw cold water 
on the general enthusiasm displayed in the discussion by A aee 
ing out that we had yet to learn whether the cost of the Nernst 


lamp was less than that of the present lamp. The lamp looks 


simple and cheap; no vacuum bulb being required. But there 
is one retrograde peculiarity about the lamp ; it requires to be 
lighted like gas, by a match or a spirit lamp, or in the 
larger lamps by a platinum resistance which іч cut out of 
circuit after the lamp has lighted up. This is, of course, a 
considerable objection, which, however, may yet be overcome 
by the ingenuity of the inventor. 

The Nernst lamp has evidently passed successfully through 
its experimental infancy, it is in its teens, and gives every 
promise of a vigorous adolescence ; but the last stage is not 
yet reached, and we do not wish by any means to convey 


_ the impression that the doom of the glow lamp is sealed. 


To find that out we must await further developments. 


ve been worked at 200 and 400 volts, and ' 
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LEGAL. 


ErxorBIcAL Construction Company u. Drox & Oo. 


Is the Chancery Division of the High Court of Justice on Friday 
3rd) before Mr. Justice Romer, Mr. Mourron, Q. C., said 
that in this matter he had t^ move for an interim injunction, but the 
defendants had put in an affidavit which showed there wasa question 
to be tried. Under these circumstances he suggested that the motion 
should stand until the trial, with the usual undertaking on the 
part of the defendants to keep an account. He found that they could 
not deliver pleadings because the master had adjourned the summons 
for directions, and until after the hearing of this they could not go 
on. It seemed to him ridiculous in a patent action where there were 
particulars of breaches not to be able to deliver pleadings. · 
LER Justice Roman said that might be so, but it was not before 

Mr. Mourros: Will m give us leave to set it down. 

Mr. Justice Бомав: No, I cannot do that; it must come before me 
in chambers. 

Mr. Nzvir.LA, Q. O., for the defendants, said he should object to its 
being set down. This was one of several actions brought in con- 
nection with the same patent. There was one against Thomson- 
Houston which was now pending, and so far as they could judge 
what the plaintiffs were trying to do was to try one of these sub- 
sidiary actions. | i 

Mr. Justice RompR: If you object I cannot order it to be set 
down, and it must come on in the usual oourse. . - | 


Warre v. HEADLAND'S PATENT ELxOr RIO STORAGE BATTERY Oo. 


Om Wednesday plaintiff appealed from a decision of the Divisional 
Court on the question of costs in an action beard at the Westminster 
County Court. Plaintiff considered that the costs should have been 
шолаш Scale O instead of under Scale A, he having recovered 
. The Oourt on Wednesday allowed the appeal. EE 


BUSINESS NOTICES, &o. 


Agency Netice.—The Crystal Electric Lamp and Rose 
and Bird, Limited, have appointed Messrs. Moores, Farrell & Oo., of 
26, Victoria Street, Manchester, their sole agente for Lancashire, 
Cheshire, North Wales; and the Isle of Man. 25^ 


Annual Dinner,—The employés in Messrs. J. Stone and 


Co.'s electrical department held their annual dinner at the White 


Swan, Deptford, on 28th ult., about 40 sitting down. р 


prepare and file more detailed 
amended trading and profit and loss 


M and leave a surplus of £13,352. 
ty to realise his patents to advantage. A scheme of arrange- 
ment was lodged, but it was deemed to require some amendment, and 
the chairman further adjourned the meeting for five weeke. | 


Dissolutions of Partnerships.—Messrs. E. W. Roe and 
E. Brown (Nottingham Electric 5 Engineering Company, 
e e 

с. 8 . Brown, who 
continue the business as heretofore. íi mow 

Messrs. J. T. Gent, A. W. Staveley, І. H. Parsons, and T. Hurley 
(Gent & Hurley, electrical engineers, 44, Belvoir Street, Leicester) 
have dissolved partnership as from June 30th, 1897. Debts, &c., will 
be attended to by T. Hurley, who will continue the business under 
the old style in partnership with his son T. 8. Hurley. Й 

Mesers. N. Н. Edmondson and F. Barrett (Edmondson & Barrett, 
electrical engineers and contractors, Edward Street, Morecambe) have 
dissolved partnership. Mr. Ddmondson will attend to debts. 


tw 


t? 


liquidator, 


Liquidation Notice. — The Single Wire Maltiple 
hone Signal Company, Limited, is to wind up voluntarily, Mr, 


a Neilson, of Winchester House, H.O., being appointed 


Belliss Engines. —Зіпое the Bellis patent self-lubricating 
engine was introduced in 1890, about 1,000 sets have been constructed 
varying from 10 to 1,000 H.P., and these haye been chiefly supplied 
to electric light and power stations. Frequent extensions to M :ssra. 
Bellise's works have had. to be made, and at the present moment a 
farther large extension is in hand. The firm have jast issued an in- 
stallation sheet, noting the various supply stations in the kingdom in 
which their engines are running, and giving photographs of plant in 
& few cases, including an interior view of the Waterloo and City 
Electric Railway Btation. ' 


Browp, Boveri & Co.—A company has just been formed 
in Stockholm with a capital of 100,000 kroner, to be known as the 
Eletriska Actiebolag Holmia, to act as the Swedish agents for Mesars. 
Brown & Boveri, of Baden. 


Calendar.—The Peckham Truck Company, of New 
York, &c., who are represented in this c:untry by Messrs. R. W. 
Blackwell & Oo., send us one of their large wall calendars for the 
current year. It is made up of monthly sheets, upon which are 
illustrations of the company's manufactures. 


Catalogue.— Mr. T. M. Е. Tamblyn-Watte, of Settle, 
Yorks, has issued an illustrated catalogue of physical apparatus, 
including drawing, surveying, and engineering instruments, balances 
and weights; also apparatus for the study of mechanics. Ino many 
cases the instruments are illustrated and prices given. "The list is 


well arranged. 


The Charge of Alleged Perjury.—Before the Recorder 
at the Central Oriminal Court on Monday, in the case of John Lim- 
brey Higgs, on bail, who was charged with giving false evidence upon 
oath authorised under the Companies Acte, 1862 and 189), Mr. G. A. 
Scott (who, with Mr. Horace Avory, appeared on the part of the 
prosecution) said the case had been twice adjourned on the ground 
of the illness of a material witness. Since the last adjournment 
(according to the Times report) the witness had died. The witnese's 
depositions were not taken formally at the police court because the 
witness fell ill before he signed them. On these facts the prosecution 
did not propose to proceed with the charge, they being of opinion 
that the proper course for them to take was to withdraw with the 
leave of the Court. He therefore asked that the sances of 
the witnesses should be discharged and that the bill should not go 
before the grand jury. Mr. Bartley Dennis (who, with Mr. Charles 
Matthews, appeared for the defence, said that the person who was 
dead was a most material ‘witness, not only for the prosecution, but 
also for the defence. It was unfortunate for Mr. Higgs that the 
witness had died, because the true facts of the case could never be 
disclosed owing to his death. The R:corder said he thought the 
application was a reasonable one, and he granted it. He accordingly 
directed that the re nces of the witnesses should be discharged 
and that the bill should not go before the grand jury. Mr. Bartley 


: Dennis said that if the case had been thoroughly investigated there 


‚ + 


a 


Contract Oorpora 


was no doubt that there would have been a complete answer to the 
с . . The Recorder (to Mr. Bartley Dennis): Yes. You are 
entitled to say that. | 
Commutator Bars.—Meears. T. Bolton & Sons send out 
a small list dated January, 1899, of additions to stock sections of 
commutator bars. 

To Creditors.—Creditors of the Electrical Coal Cutting 


1 of debts or claims, & O, 
Buildings, Newcastle-on-Tyne, 


tion must send 
to Mr. W. T. Goolden, 2, Bt. Nicho 
liquidator, by March 24th. 


. Ediswan Ratchet Switch, —The Edison & Swan Compan 


are making a new form of high voltage ratchet tumbler switc 
(patent) desi for use as a two-way or change-over switch. A 
ratchet wheel is fitted between the copper spring closers, and a 


ratchet actuated by the lever handle is geared to it, so that a quick 

make and break motion is given to the copper closers. The quick 

make and break motion is accelerated by а strong spring arranged to 

hold the closers either in the “ оп” or “off” position. For corridor 

lighting or use in bedrooms, where it is convenient to have two 

switches fixed controlling the same lamp, this class of switch is 
recommended. | 


Electric Clock.—A new electrio turret clock has just 
been erected at the Northern Counties Railway Station, Belfast. 


Electrical Progress in laly: Ја Associazione fra 
Escrienti Imprese Elettriche in Italia is the title of a new society 
which has just been formed in Florence by Signor F. Fieseler, 
Director of the Società Toscana per Imprese Elettriche of that city. 
The new society is an asscciation of proprietors of central stations 
generating and distributing electrical energy. 


EP.8. Batteries.—The E.P.S. Company announce an 
increase of 10 per cent. in all prices mentioned in their catalogue. 
The increase has been necessitated by the considerable advances in 


` the prices of raw materials, especially lead, during the past few 


months. 


The Large Power Schemes.—A conference of Urban 
District Councils in Lancashire is to be held in Manchester on 
14th inst. to consider the advisability of opposing the Lancashire 
Electric Power Bill. 

The Association of Municipal Oorporations has sent in its objec- 
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tions to the Electric Power Bills, but it is not anticipated that the 
measures will come before the for a fortnight at least. 
The Yorkshire Post says that the pressure being put upon local 
members is so great, that it seems likely that practically a solid vote 
will be cast against the Bills by the members sitting for borough 
constituencies. 


Lists. —Messrs. W. H. Wilcox & Oo., Limited, send us a 
new 1899 illustrated circular of their semi-rotary pumps, double and 
quadruple acting, mounted and unmounted. 

Mesers. Peto & Radford, Limited, of Hatton Garden, send us one 
of their price lists of small portable accumulators for a variety of 
purposes, such as cycle and азак lamps, electric jewellery, &o. 

e Electrical Oompany, Limited, have issued a new illustrated list 
of their measuring and testing instruments. Some diagram are 
given showing connections of meters for alternating and three-phase 
currente, aleo wattmeters for three-phase work. | 


New Branches.— The Walsall Electrical Company, Limited, 
have opened a branch at 174, South Castle Street, Liverpool, under the 
direction of Н. H. Hall, A. I. E. B. They are very busy, having the 
following contracts in hand :—For Messers. Lewis, Limited, Ranelagh 
Street, an installation comprising 3 40-unit dynamos, 76 arc lamps, 
1,000 16-0.Р. lamps, switchboard, &.; for the Royal Victoria Hotel, 
Prestatyn, complete plant for 200 lights with accumulators ; the West 
End Olothiers’ Company, Limited, Liverpool, 100 lights; London and 
Midland Bank, Limited, Liverpool, 150 lights; Hotel Du Nord, 
Liverpool, 150 lights; J. B. Cramer & Oo., Liverpool, 150 lights; 
People's Homes, Liverpool, 500 lights. The company has also 
12 important contracts in hand at Barrow-in-F'urness, including the 
Corporation generating station. They are installing the light at the 
Bootle generating station, baths, and Town Hall; and at Manchester 
150 lamps are teing put into Judges’ Lodgings, Lancaster House, 
Higher Broughton, for which work Mr. Walter Leake is the 
consulting engineer. 

The National Hlectrie Wiring Company, Limited, have opened 
offices and showrooms at 19, Pi!fleld Street, Hoxton, N. 

Messrs. Handcock & Dykes have opened a branch office at 3, St. 
Nicholas Baildings, Newcastle-on-Tyne, to deal with business in the 
North of England. 


New Premises.—Mr. A. B. Blakey, A. I. E E, has opened 
premises in Albert Hall, Lord Street, Southport, as an electrical 
. engineer and contractor. 


Partnership.— Messrs. J. H. Ferguson and James Carver 
have entered into partnership as electricians and sanitary engineers, 
and they will carry on business at Martin’s Lane, Brechin, under the 
style of Messrs. J. H. Ferguson & Carver. f 


Sell's “ Telegraphic Addresses."—We have received a . 


ceable publication, Sell’s Directory of Registered 


namesof telegraphic addresses arranged aloh ly, also cable and 
panies’ announcements, as well as a host of other infor- 


mation of service to the commercial world. A large map of China is 


of special interest at the present moment. 


Smoke Nuisance.—On 2nd inst. the City of London 
Electric Lighting Oompany were summoned by In Grist, of 
Bt. Saviour’s Bcard of Works, for allowing black smoke to iseue from 
a chimney on their premises, Meredith’s Wharf, Bankside. Mr. 
Topham said that the compsny had been summoned several times for 
a similar offence, their last conviction being in the early part of 
January. On the present occasion there were 10 summonses 
sgainst the company, relating to various dates in January. 
Mr. Pasmore, for the defence, complained that the Board 
of Works bad been too hasty in launching this batch of summonses. 
They commenced these prcceedings five days after the last conviction, 
before the company could have had time to geta better quality of 
coal. Inspector Grist stated that the defendant company used a 
cheap cos], costing about 108. a ton, whereas. the Weish ocal cost 966. 
By using the cheaper fuel the defendants saved something like £1,000 
weekly. For the defence, it was submitted that the company were 
doing everything possible to prevent a nuieance. Their business was 
enormous; they supplied 360,000 lights of 8 candle-power each 
in the City, besides 600 arc street lamps. Obviously, therefore, they 
could not stop any of their engines. Mr. Pasmore added that the 
company did not burn Welsh coal, nof, he would explain, because 
they desired to economise, but because they found it was ineffectual. 
They tried it once, and were summoned for allowing black smoke to 
issue. Eventually, says the Times, Mr. Slade, on the suggestion of 
Mr. Pamore, consented to visit the premises, and the further hearing 
was adjourned for that purpose. 

On Tuesday the Army and Navy Auxiliary Stores, Limited, cf 
Francis S'reet, Westminster, were fined £5 and 2 guineas ocsts for 

rmitting dense black smoke to ix ue from the shaft of their electric 

ighting works. | 


ELECTRIC LIGHTING NOTES. 


Abergavenny.—Last week the Council had before it the 
report of a Committee on electrio lighting. It was stated by the 
Committee that electric light would be a Ices to the town rather than 
a profit, althcugh an expert had reported that there would be a profit 


of £250 per annum, he having omitted sinking fund, site, kc. The 
report of the Committee was adopted, so presumably the Council will 
now be prepared to treat with companies. 


Accrington.—Lord Kelvin’s report on the proposed 
combined refuse destructor and electric lighting scheme says that, as 
"4 whole, a очор considers 16 to be quite rper “е c 

e machinery and apparatus proposed, a good result oug 
obtained. He is strongly in favour of low tension continuous current, 
and is satisfied that with the 500-volt pressure now permitted by the 
Board of Trade, the Oorporation will be able to cover a much larger 
area than that proposed at present for electric lighting, and will be 
able readily to extend the work of the generating station to the 
electrical working of the tramways. Mr. Bhoolbred proposes to com- 
mence working on the two-wire system, and when the demand for 


. electricity increases to change over to the three-wire system. This, 


says Lord Kelvin, can easily be done, and will lead to a perfectly 
satisfactory result. He thinks, however, that when the time ccm 
for supplying the more distant outlying districte it will be found that 
the best and most econ mical plan will be to erect a new generating 
station to the south, and to connect it by feeder mains with the net- 
work supplied by the first station, thus causing the two stations to 
work together for the suppl of the whole area. The use of the 
Horsfall destructor will, he believes, prove a valuable economy in 
saving coal, even when the amount of refuse to be treated only 
suffices to keep three or four of the six cells in active use. 

Btrenuous opposition to the large power schemes is to be cffered 
by the Town Council, 


Aldershot.—After a debite last week the Distriot 
Council resolved not to transfer the electric lighting powers to any 
company, but to put down a municipal plant. The question cf invit- 
ing tenders will come up later. 


Amblecote.— The Amblecote Urban District Council have 
decided to consent to the application of the Midland Electric 
Corporation for Power Distribution, Limited, for a provisional 


Bangor.—The Local Government Board has sanctioned 
the Council's proposal to raise a loan for the purchase of land for the 
erection of the necessary plant. 


Bath.—The Electric Lighting Committee last week 
discuseed the question of loans, as more money may be shortly 
required. There is still power to raise £4 452, but more is needed, 
and the subject has accordingly been referred to the Works Committee 
to go into probable extensions. 


Batley.—It is stated that the Corporation may shortly 
discuss a scheme for carrying out the powers under its electric light- 
ing order, which expires in two years, and an electric tramway 
scheme, covering about 4 miles of roads, may be combined withit. A 
sub-committee has the matter in hand at present. 


Bett d.—A publio meeting of ratepayers will be 
held to consider the terms of the Llanrwst Electric Lighting Oom- 


· pany for lighting the village. | 


Blackburn.—The Council will petition against the scheme 
of the Lancashire Electric Power Oompany. 


Bolton.—The Town Council will petition against the 
large electrical power Bills and the National Telephone Bille. 


Bournemouth.—The Council hes received copies of 
objections lodged by the Bournemonth and District Electric Sapply 
Company and the Bournemouth and Poole Electricity Supply Company 
to the proposed provisional order. The Council has instructed Messrs. 
Lacey, Clirehugh & Billar to report upon the condition and efficiency 
of the company's works. 


Bradford.— Messrs. Sax, Slatter & Co., Limited, have 
ust completed the lighting of the Empire Theatre of Varieties. 
he installation consists of about 900 incandescent lamps, and 10 aro 

lamps. Messrs. Owen Lucas & Pyke were the consulting engineers. 


Brighton.—At the last meeting of the Town Council the 
recommendation of the Lighting Oommittee, that an assistant 
of the electric light works should be рше; was dis- 
cussed. It was stated that the chairman of the Committee (Ooun- 
cillor Dutton Briant) did not agree with the majority of his collesgues. 
It was pointed out that the manager (Mr. Wright) was away three 
days in the 5 E Joseph Sma i Lr of the four 
epartments was superv a superintenden e consequence 
was that the works were carried on with automatic precision, and | 
there was no difficulty whatever in their being conducted with the 
possible amount of success. He therefore looked on the 
appointment of a deputy manageras superfluous. The work had been 
carried on smoothly and harmoniously without the slightest friction 
from its very inception up to the present moment. It had developed 
the talents of one of greatest electric lighting engineers this 
country bad seen. He was at the head of these worke, and he (Sir 
Joseph) hoped no slight would be given to him in coming to thedeci- | 
sion proposed, which he believed he was correct in saying, had not Mr. 
Wright's warm approval.—In the courte of the discussion which 
ensued, it was denied that the proposa: implied avy slight to Mr. 
Wright, and a bope was expressed that he might remain engineer to 
the works for many years.— On a division, the Committee's recom- 
mendation was carrled by 28 to 14. 


Burslem.—A sub-committeeof the Electric Lighting Com- 
mittee bas been appointed to make inquiries re electric lighting, with 
power to employ a consulting electrical engineer, and! to apy 
towns having an electric light installation, 
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Bary.—The Council has resolved to ask Mr. Kenyon, 
M.P., to strenuously oppose the various large electric power schemes. 
The Corporation petition against the ire o Power 
Company's Bill. | 


Canterbury.—The electric light was first turned on for 
private consumption on Srd inst. E g has been completed at 
the works, with the exception only of the refuse destructor. Current 
isto be supplied for the first fortnight free of charge. The School 
of Art, at w institution the trial was first made, has been fitted 
with 54 incandescént lamps. The plans of the electric light station 
were design ‚ in con- 


Meare. Crompton, of Chelmsfotü; cable work, by the Western 
Electric Company; boilers by - . Taylor, of Marsden; and 
refuse cremator by Beaman & Daas. 


Cardiff.— Last week the Lighting Committee accepted 
a tender of Messrs. Chubb & Oo. for extending the electricity "m 


Town Clerk to report on the powers of the committee in connection 
with the collection of ere . ls EMT bm 
electricity department for year ending September, 
were before the Lighting Committee lest week. The total estimated 
expenditare for the half-year amounted to £2,313 4s. The heaviest 
item was that of wages at the generating station, the figure being 
£690. Coal charges were estimated to reach £350. The estimated 
revenue for the six months was put down at 48, G 7 10s. For the 
corresponding six months of Jast year the estimated expenditure was 
£2,250, and the actual expenditure £2,141 3s. 2d. 


Celombo.— Thirty electric arc lamps have been erected in 
the Fort. Ourrent is conveyed from the tramway works in Gas Work 
Street to Galle Buck in cables carried overhead. At Galle Buck the 
current is taken to a 100 horse-power motor dynamo, which trans- 
un it from 500 voltage to 200 voltage. Messrs. Boustead carried 

contract. 


Crewe.—The Council proposes to borrow £26,000 for 
electric lighting, and at last week's meeting Alderman Thomas com- 
plained that the Hilectric Light Committee were rushing through 
a partial scheme without giving the Council adequate information. 


_ Cresby.—T he surveyor to the District ооа has been 
Instructed to b the cost ractica of 
lighting certain, leading thoroughtares by electricity. м 


Dewsbury.—The Corporation are about to extend the 
electric lighting works, Plans haye been approved for the extension 
of the engine room and for a new battery room. 


Ealing.—The tem electric lighting loan is to be 
LG £15,000 655 £90,000. Su 

Ediaburgh.—The Electric Light Committee last week, 
on the representation of the electrical resident engineer, resolved to 
that provision should be made at the Dawar Place station 


ground at 


Eastbourme.—At the last Council meeting Councillor 
proposing the adoption of the Electric Lighting Oommittee's 
Proceedings, said that the Oommittee recommended a modified offer 
to be made to the company for the purchase of their undertaking, this 
a slight; increase of £1,549, and they proposed that the offer 
thould be made in а slightly different form. They had proposed to 
Are practically £20 a share, апо оца зао Coan кр tte ae 
of all liabilities on capital account, and it been 

that, having regard to these liabilities, the offer did not 
that amount. The Committee, therefore, proposed to 
the deficiency, and, treating the present share capital as 
that at £20 for every £10 would be £50,210. that 
to add £29,925, £3,401 to repay amount over 

— on capital account, £2,000 compensation to officers, £4,152 
new machinery on order, a total of £89,688, which, less 

E. and reserve funds, EG, 275, left a net total of £83,413. 
hoped that there would very shortly be a m of the share- 


make up 


holders, and that some conclusion be ved at, The 
Proposition was agreed to. 

Glasgow.—The tenders sent in for the various works in 
Connection with the erection of the new power station in Pollok- 
Rav Road show that the cost will be about £45,000, without 


Great progress has been made of late with the fitting up of the 
at Port Dandas, and it is expected that the 
Мара along the Springburn route will be lit in the course of a day or 


two. The Committee bava arranged that the current for lighting 
streets and houses, which is to be supplied in future from the new 
power stations, beginning with that at Port Dundas, is to be at 500 
volts. 

It has bèen remitted to the Sub-committee on Street Electric 
Lighting to consider and report on the electric lighting of additional 
main thoroughfares in the city. 


Hampstead.—The remuneration of electrical engineers 
formed the topic of a lengthy snd rather heated discussion at the last 
meeting of Hampstead Vestry (London). While the salary of the 
chief electrical engineer, Mr. H. Cottam, was increased from 
£450.to £550 practically unanimously, the recommendation of the 
committee that that of the three assistant engineers shonld be aug- 
mented met with much opposition. The committee thonght that the 
increases should be in one case £20 (from £130 to £150 per annum), 
and in the other two, £10 (from £130 to £140 per annum). Mr. 
Saxby proposed as an amendment that іп the first case the salary 
should creased to £160; as it was, the Vestry only paid these 
electricians, mechanic's wages for their very responsible work. Mr. 
Stone seconded ; in his opinion these gentlemen were the most under- 
paid employés of the Vestry. Members, he argued, should realise 
that they ought not to be paid only for the actual work they have to 
pr but also for the expense of years of technical education. 

(Mr. Btone) was amased that the V was able to obtain the 
services of such men at such low salaries.: The result of this system 
was that at the first opportunity of a better appointment the assis- 
tant engineers left the service of the Vestry. Sir Henry Harben, 
chairman, in the main, agreed, and said the second in command ought 
to be paid well—it was a great mistake to pay one official too much 
and his immediate subordinate too littl. Mr. Cottam (chief elec- 
trical engineer) said that the assistants each took charge of the station 
at atated times, worked both Saturdays and Sundays, and were en- 
tirely responsible when he was away ; in fact, he would apna е 
extremely pleased if the amendment was carried. Eventually, Mr. 
Baxby's motion was lost and the original recommendations of the com- 
mittee were carried. In the discussion on Mr. Oottam’s remunera- 
tion, Mr. Pritchard pointed out that he had saved the Vestry 
thousands of pounds by doing the work of a consulting engineer and 
preps ing t y plans, &c., for an extension that would involve an out- 

y of £100,000. 

The Board of Guardians will enter into a contract with the Vestry 
for the supply of electric current to the workhouse at 4d. per unit 
for two years. 


Haslemere Tbe arih ш шш that the Hs 
Eleotri sh in te 
рана fos à кочоп ede пке ырыа 


Hendon Asylum.—A contract has just been arranged 
between the Central London Sick Asylums Board and Mesers, 
Hampton’s, of Pall Mall, for a complete electric light installation, 
consisting of a duplicate set of plant, accumulators, &., to the speci- 
сано propane by the consulting engineers, Messrs. Owen Lucas 
and г уке, à 


Islington.—The Vestry on Friday as a result of a joint 
engineer, and Mr. A, Towers, the 
treasurer, resolved to reduce the charge for 56 lighting as from 


manded, from 6d. to 4d. In the course of the 
two gentlemen вау :—“ We are of opinion that the 
in a sufficiently sound financial position to justify 


t price of 30 per cen 
charge includes not only 
carbons, 


oint rt 
inibi учы 


scale princi ripe 


the first hour’s consumption of the maximum demand should 
maintained. We suggest, however, that the charge of 6d. for 
second hour should be eliminated. The revised scale would then be 
as follows:—7d. per unit for the first hour’s consumption of the 
maximum supply demanded, and 4d. per unit for all current con- 
sumed after the first hour. Under this scale a customer whose con- 
sumption averages two hours per day of his maximum demand during 
the quarter, will obtain his electrical energy at an average of 54d. 
per unit, for three hours 5d. per unit, and for four hours 42d. per unit, 
which scale compares most favourably with all the London muni- 
cipalities and companies." It was decided to adopt the scheme pre- 
р by the engineer for the lighting of Canonbury Road and. New 

orth to the boundary of the parish. The cost of the works, 
including the provision of 31 arc lamps, was estimated at £5,200. I$ 
was resolved to present petitions against the Bills bein [one by 
tbe National hone Company and the County o don and 
ectric Lighting Company. 


the company in December, 1897, obtained the assent 1 
lay a line across the parish во as to connect their lines in Battersea 
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The company agreed to pay and now do pay to the Vestry £100 per 
annum for the wayleave. Asthe effect of the Bill will be to empower 
the compaoy to lay mainsin any part of the parish without payment 
for wayleave, the Vestry clerk suggested that a petition should be 
presented against the Bill unless the Vestry is given an absolute veto 
as to the particular roads to be taken up and unless а safficient rent 
is paid for the concession. At the last meeting of the Vestry this 
report was adopted, and Messrs. Rogers, Hawkey and Vincent were 
appointed to represent the Vestry at the conference convened by the 
Battersea Vestry to consider the proposals embodied in the company's 
Bill. Tae Parliamentary Committee announced that a letter bad 
been received from the Board of Trade, enclosing the draft of an 
amended form of consent (in the form in which the Board proposed to 
approve it) to an extra high pressure supply being given by the London 
Electric Soppiy ipe tiro pu together with an amended description of 
the system to be adopted by the corporation for the supply of energy 
under the orders already granted by the Board to them. The Board 
of Trade asked for any observations which the Vestry might wish to 
offer to the consent. After considering the matter, the Committee 
directed the clerk to write to the Board that they considered it 
advisable to leave the matter in the hands of the Board, the skilled 
advisers of whom would be able to say whether the proposed 
ahr were beneficial and sufficient to secure the safety of the 
public. 


Leeds.— Among other sums to be spent by the City 
Council upon the Adel Reformatory School is £650 for the installa- 
fion of the electric light. 


Liverpoo].—The City Council will oppose all the large 
electric power schemes. In moving the resolution Sir Thomas 
Hughes said that the Bills practically meant that two syndicates 
should get the whole power of supplying Lancasbire with electricity. 
A great community like Liverpool had risked £800,000 upon supply- 
ing electricity, and found now that they would have to oppose two 
syndicates who were trying to obtain powers to come into important 
Cities like Liverpool, Manchester, and other great centres of popula- 
tion to do what they liked. It almost seemed like audacity. One 
could have very little patience with it. The proposal was practically 
that these companies should have the power to break up their streets 
where they liked, and possibly not only to supply this community 
but those beyond. 


Lianelly.—Last week the Property and Estate Com- 
mittee discussed the electric lighting of the town, and it was said that 
Lianelly was paying 4s. 8d. against Cardiff's 2s. 10d. per 1,000 for 
18-C.P. gas. It was agreed toinstruct an expert to report on electric 
installation, &c. | 


London.—Last week the St. Olave’s Guardians considered 
a report by Mr. Kirkland, electrical engineer, rie her Ea a private 
installation would be the best way to light the Workhcuse at Lady- 
well. The Board adopted the principle of electric lighting, and 
referred the matter to the Committee for consideration. | 


Maidstone.—Messrs. Kincaid, Waller & Manville have 
p & report on the electric lighting of Maidstone, and it will 
d before the Town Council at their next meeting a. fortnight 
hence. They point out that the provisional order obtained nearly six 
years ago may at any time be in danger of revocation, and they urge 
the Oouncil to keep the supply in ite own hands. They give the 
estimate for establishing a combined dust destructor and electricity 
generating station. The capital үлек is put at £36,349, and 
£1,287 is allowed for public arc and incandescent lamps and cable 
connection therewith. The annual cost of the electric lighting is 
put at £459, for which the town would get: 24 arc lamps (about 
1,200 O.P.) burning until midnight, and 48 incandescent lamps of 
32 C.P. replacing the arc lamps after midnight. As against this the 
| lighting in the same area coste £292 12s. 3d., a difference 
of £166 7s. 9d. in its favour. On the other hand, the annual revenue 
from the electric lighting, itictadtitg the value of the public lighting, 
is estimated at £5,162 (providing for at least 12,000 private lamps 
of 8 C.P.), and the annual maintenance at £2,061. Thus a balance 
of revenue is shown of £3,101. After deducting interest and sinking 
fund, there remains a net profit of £1,126, presuming the. charge for 
private consumers is 6d. per unit. A separate estimate is given of 
the cost of cremating the town refuse, asanming it to.be about 
13,000 tons per annum. This is, labour and superintendenoe in burn- 
ing the refuse, £758, or 1s. 2d. per ton; repairs to destructor cells, 
£108—total, £866, which is £221 in excess of the present expendi- 
ture for the disposal of the refuse. The report expresses the oonfident 
opinion that if the Town Council embark in the undertaking, it can 
only result in a profitable issue. 


. Macclesfield.—The Town Council has decided to light 
the new technical school by electricity. The majority of the Council 
are in favour of opposing the Bill of the South cashire and 
Cheshire Electricity Oompany. 


Marylebone.—The clerk at the last meeting of the 
Vestry explained that the solicitors had been successful in arranging 
for a postponement. of action for one week in regard to the opposi- 
tion of the Metropolitan Electric Supply Company to the Vestry’s 
Bill on standing orders stage. The result was the possibility of 
again considering the proposals of the Electric Lighting Committee, 
which were discussed for along time with some warmth. It was 
eventually decided, by a large majority, to omit from the Bill the 
clause proposing to purchase the company's system in Marylebone 
upon the undertaking of the company to withdraw its memorial 
against the measure to amend the Bill, so as not to exercise powers 
other than for street lighting and for public buildings until the pur- 
chase of the company’s works, and to employ a firm of accountants to 


make a valuation of the property at a fee of 75 guineas. - During the 
discussion Mr. Brooke-Hit chairman of the Electric Lighting 
Committee, mentioned that they had endeavoured to obtain the 
services of Prof. Kennedy to act jointly with Messrs. Kincaid, Waller 
and Manville, but that gentleman was too busy to advise the Vestry 
on the matter.—On the motion of Mr. T. W. Baker, it was resolved 
to refer to the Electric Lighting Committee to consider and report 
as to whether the Metropolitan Electric Supply Company are 
authorised by any consent of the Vestry, ог by their provisional 
‘order, to lay trunk mains through Marylebone to supply the areas of 
other pari and, if desirable, to confer with the Paddington Vestry 


on the subject. 


Mexboro'.—The Urban Council has taken the necessary 
steps in reference to an electric lighting order. 


Newcastle (Co. Down).—It has been proposed at a 
meeting of the to ple of this watering place to have the town 
lighted throughout with electricity, the current to be obtained from 
the new Railway Hotel, in Newcastle, built last year by the Belfast 
and Co. Down Railway Company, and which is electrically lighted 
throughout. 


. Oldham.—The Electric Light Committee ig still con- 
sidering the question of site for a second electric supply station. Prof. 
Kennedy, who had been instructed to prepare a specification and 
plans for the supply of an additional dynamo for the existing station, 
and for the erection of a new boiler-house and the supply of two 
Lancashire boilers, recommended that the order for the dynamo be 
pec with Siemens Bros , Limited, on the same terms and price as 
fore, and also gave an approximate estimate of the cost of the 
extension and forwarded specifications for boilers, &». 
- A sub-committee has reported to the Electric Light Committee in 
reference to an application from Messrs. Buckley & Prockter, Mumps, 
for an alteration in the charges for electric lighting. Mr. Andrew, 
the superintendent, prepared the following report on the subject, 
showing the consumpticn of electric energy by large consumer), a 
suggested scale of charges for larga consumers, and the estimated 
reduction in receip‘s if the scale should be adopted :—Total amount 
of current supplied to private consumers during September quarter, 
63,483 units; during December quarter, 153,534 unite. The 217,017 
units by two showed a probable consumption cf, say, 434,000 unite 
during the current year, as compared with 305,859 unite last year, an 
increase of about 128,000 units. Of the total 434,000 units, 210,000 
were taken by 30 consumers, the remainicg 224, COO units being dis- 
tributed among 261 consumers. The number of demand indicators 
fixed is 150, and du Decembar quarter 116 benefited to the extent 
of £309 17s. 8d. In the remaining 34 cases consumers obtained no 
reduction. The rebate of £309 17s. 8d. is equal to a total reduction 
of 212 per cent. to the 116 consumers. The amount of rebate 
obtained by consumers of 1,000 units per quarter and upwards was io 
September quarter £43 15s.; December, £205 8s. 10d., or about 2500 
perannom. Ifthe following scale of charges should be adopted, 14 
consumers would be benefited to the extent of about £280 per 
annum. The remaining 16 large consumers would not be likely to 
adopt this scale, as they now receive greater benefits by the use of 
demand indicators. Suggested scale of charges for large users of 
electricity :—First 1,000 units and under quarter, 4d. per anit, 
average price per unit 4d.; second 1,000 34d., average price 3ў4.; 
third 1,000 3d., average 34d.; fourth 1,000 24d., average 34d. ; and 
fifth 1,000 and upwards 2d., average 3d. The committee a 
ru repor and made it retrospective, Buptember 25th last being ths 
xed, 


' Partick.—A deputation from the Town Соппой paid a 
visit to Edinburgh to inspect the electric lighting works. 


Peterborough.—The Town Council have authorised the 
engineer to re-commence the works in Albert Place Meadow, that 
have been stopped for sevéral months during the negotiations with 
the G.N.R. Company as to the purchase of the site. ' 


Pontefract.—The Guardians last Saturday postponed for 
a month the recommendation of a committee to light the workhouse 
and premises electrically. It was thought that-with an ontlay of 
£1,500 there would be a saving of £100 perannum. In the mean- 
time, the advice of a consulting engineer is to be obtained. 


Poplar.—The District Board of Works will raise a loan 
ae for electricity works, repayable over the longest possible 


Reigate.—The Council has agreed upon the Sandpit 
site for an electricity station. 


Rochdale.—The Local Government Board recently held 
an inquiry те the proposed loan of £30,000 for electric lighting, and 
it has now asked for further information. It wished the Council to 
make a canvass cf the town to ascertain the probable number of 
consumers. The Gas Committee, resenting this, has paid a visit to 
the Board, which is now reconsidering the matter. Some strong 
remarks were made in the Council meeting last week regarding the 
methods of the Board. f 


Rotherham.—A discussion took place on the electric 
lighting question at the last Council meeting, Councillor Gummer, 
chairman of the committee, stating that the Council had adopted a 
scheme formulated by Prof. Kennedy, whereby the whole of the 
principal streets of the borough would be able in the near future to 
bave an installation of electric light. It was stated that a profit was 
expected at the end of the second year. 
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St. Helens.—The Electric Supply Tramway Committee 
on Ist inst. appointed Messrs. G. Н. Oarter and E. Е. Eccles to be 
engineers for the new electricity works of the Oorporation. There 
were 62 applicants. 


St. Pancras,—Dr. W. Smith, chairman of the Electricity 
Committee, informed the Vestry last week that the committee had taken 
all possible steps in order to supply customers in Brecknock Road, 
where a part of the road was under the control of the Islington Vestry. 
Both the Board of Trade and the Islington Vestry had been ap- 
‘arya in reference to the matter, aud the speaker mentioned that 

had just received a letter from the latter authority inviting the 
committee to meet and discuss the question. As a result, he hoped 
that something would soon be done to remedy the matter. The Elec- 
tricity Committee pointed out that additional arc lamps were required 
for the present scheme being carri:d out in Regent's Park Road and 
other streets, and on their recommendation, an expenditure of £680 
for this purpose was sanctioned. 


Sheffield.—The Electric Light Committee have informed 
the Watch Oommittee that they are prepared to confer as to the best 
method of lighting the pabio streets and the police station by elec- 
tricity. They have also informed the Free Libraries’ Committee that 


are to confer as to the lighting of the Free Libraries 
by ty. Itis intended to purchase for £1,002 a motor gene- 
rator to supply direet current for the working of lifts and other 
1 appliances. The generator is to be in working order in four 
months. 


The question of the electric lighting of the Town Hall and 
the Police Offices, has been under consideration by the Lighting 
Sub-Committee of the Watch Committee. They have con- 
ferred with the Electric Light Committee, and it has been decided 
that the vicinity of the Town Ha ll in Pinstone Street and New Surrey 
Street shall be lighted with electricity as soon as possible. To this 
end special are to be designed. 


Shoreditch.—A letter from the Battersea Vestry, asking 
for three tes to attend aconferenca to consider the Bill pro- 
moted by the Oounty of London and Brush Оошралу, bas been 
referred to the Lighting Committee with power to act. The Lighting 
Committee stated, in connection with the cable rccontly decided to 
be ordered of the British Insulated Wire Company, that the engineer 
required certain of the cable to be of larger section than previously 
used. The section needed wat 5 concentric, which the company 
offered to supply at 16s. 6d. per yard, and on the recommendation of 
the committee it was resolved to place an order with the company on 
that basis. Arrangements are to be made with the East don 
Water Company for the Vestry to be allowed to lay mains in the 
trenches being оре by the company in Hoxton Street at a nominal 
© 155 ыа Н. E. Kershaw said this would save the Vestry about 


Sleafurd.—The Urban Council is considering the ques- 
tion of substituting the electric light for gas for the public streets, 
and an expert is to be engaged to report, 


South port.—The Council will petition against the Bills 
now being promoted by the Southport ways Company, Limited, 
the Southport and Lytham Tramroad Company, the Lancashire Elec- 
tric Power Company, and the South Lancashire and Oheshire Ek c- 
tricity Company respectively. 


Sewerby Bridge.—The District Council have applied to 
the- Board of Trade for a provisional order authorising them to supply 
electricity for any public or priva‘e urposes within the area of the 
Council's gas supply. A number of дыш of urban authorities are 
affected, as they are within the gas supply area. - 


. Steckport.—The Stockport Council will op the 
largeelectric power distribution schemes, also the Nation lephone 
аа Heaton Norris District Council's application for а pro- 
er. ` 


Swansea.—The Electric Lighting Committee last week, 
having received sanction from the Local Government Board for the 
£60,000 electric lighting loan, last week had before them estimates 
y Lass proposed works, but it was resolved not to make them public 


On Monday the Committee adopted modified plans and estimates 
for the lighting scheme. | 


Village Lighting.—It is stated that the chairman 
of the Heacham (Norfolk) Parish Council has introduced a scheme 
for 14 electric lamps, which he states can be maintained at £28 per 
annum, and a 1d. rate will cover this. A similar scheme is intended 
for the neighbouring village of Snettisham. ' 


Whitechapel.—The Board of Works has resolved to 
accept tenders for the performance of such work and obtaining such 
plant as may be necessary ad аги with the installation in the 

right's report. 


manner recommended by Mr. 


Winchester.—The business of the Winchester Electric 
Light and Power Company is rapidly extending. A committee of 
the Town Council has just recommended in favour of the use of the 
electric light in the School of Art and Pablic Library, as well as ia 
other parts of the municipal buildings. It is also intended to light 
the Congregational Church by electricity. Tao steam laundry, an 
extensive building, has just been fitted with the new illuminant, and 
works are in progress to carry it to some of the principal private 
houses on the outekirts of the city. — Rt "o 


Worthing.—The Electric Lighting Committee have 
recommended that the area to be electrically lighted shall embrace 
the whole of the streets within the borough that are now lighted by 
gas, and that the Marine Parade, from Warwick Road to Heene 
Road, South Street, and Ohapel Road to the railway station, Warwick 
Street, and Rowland’s Road, be lighted with arc lamps of 1,00) 
candle-power; Brighton Road, from the Steyne to St. George's Road, 
Farncombe Road, Broadwater Road, Crescent Road, Heene Road to 
Richmond Road, Richmond Road, Shelley Rad, the Steyne, Seville 
Road to South Farm Road, and Victoria Road, with lam ps contaioing 
a single 50-candle-power incandescent light; and all the remaining 
streets with lamps containing two 8-candle-power incandescent lights. 
As to the price, the Committee were of opinion that the maximum 
charge to private consumers should be 6d. per unit, and the maximum 
charge for public lighting 2d. per unit. The Council are also recom- 
mended to authorise the engineers to complete the preliminary plans 
and furnish the nec information to enable the Council to apply 
to the Local Government Board for sanction to a loan of £35,000, and 
two members of the Oommittee have been requested to select the 
several streets within which, in the first instance, they consider it 
desirable to lay distributing mains to supply current to private 
consumers. ; 


` 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The Great North of Scotland Railway pro- 
pose putting down a short electric tramway from the Oruden Bay 
Hotel to Cruden Bay Station for the purposes of the hotel. 

. The Tramways Committee recently met to consider what system 


. of electric traction to adopt cn the Wocdside route. After discus- 


sion, the Committee to instruct Mr. Dyack, burgh surveyor, 
and Mr. Bell, electrical engineer, to bring up a report as to the mode 
of electric traction to be adopted on the Woodside ronte, and the 
details rding the work. It was agreed that cars similar to the 
“ double-deckers " in Glasgow should be constructed. The feeling of 
the Committee was, that the overhead system should be adopted. 


. Bath.—Last week the Electric Lighting Committee con- 
sidered a letter received from the British Electric Traction Company, 
in which they put forward a scheme for providing the town with 
light electric railways, current beibg taken from the municipal 
electricity works. A joint committee of Electric Lighting and Sur- 
veying Committees will consider the matter. | 


Blackburn.—On 2nd inst., in reply to a question in the 
Council meeting as to the probable date for running the electric cars, 
it was stated that the Electricity and Tramways Committee had done 
all they could to expedite the matter, and bad even instructed their 
consulting engineer to withdraw supplies, and to tell Messrs. Siemens 
that the Corporation would insist on persos of the penalty for not 
carrying out the contract within the stipulated time. Alderman 
sag ee did not like to make any definite promise, as they had 
b.en 1 previously. He seemed to think it would be three 
months before the cars would be running. 


Bristol.—The report of tne directors of the Bristol 
Tramway Company, а considerable length of whose lines is 
worked electrically, shows that in the half-year ended December 
Slat, 12,644,476 passengers were carried in the cars and 
emnibuses. The gross receipts amounted to £78,258 14s. 81, 
and working and general ex and renewals to £55,806 03. 1d, 
leaving a net balance of £22,452 14s. 7d. for dividends. 
The dividend on the ordinary shares is to be 7 per cent. per 
annum, free of income-tax, and a considerable sum is carried to 
reserve. Tramway receipts show an increase of £8,143. The report 
adds that fair progress has been made with the work of constructing 
the authorised extensions and the adaptation of existing Hines and 
depots for electrical operation. The site of the central power station 
at Counterslip has ben cleared to the required extent, and the 
eompany's contractor is now engaged upon the foundations 
and new harbour wharf, the latter being. necessary as the 
site fronts the river. An eligible site of five acres of land at 
Brislington has also been acquired for the erection of an extensive 
depót and car-building works, the provision «f which will eriable 
the company to deal economically with the enlarged undertaking 
under the new conditicns of electrical working. The 86. George and 
Hanham: Light (Hiectrical) Railway Order was confirmed by the 
Board of Trade on November 28th last, bat certain formalities to 
satisfy further requirements of the department still delay the actual 
construction of the line. The report also alludes to the creation of 
additional capital in tbe shape of 25,000 new preference shares of £10 
each; the interest will be 4 per cent., and the issue will bring the 
company's capital up to three-quarters of a million. 


: Crystal Palace.—A committee of the Lewisham District 
Board of Works has considered the plans, &c., of the proposed Orystal 
Palace light electric railways, whic. scheme the Board had already 
given notice to oppose. The only places of importance where the 
proposed system torches this district are in Penge and at the top of 
Anerley Hill. The Board's objections are to the special provisions 
which are being sought as to overhead electrio power, the proposed 
carrying of goods as well as passengers, and the steep gradient of 
Anerley Hill, of which objections the committee had directed that the 
Light Railway Commissioners should be informed. | Z2 


208 


THE ELECTRICAL ‘REVIEW. Vol. 44. No. 1,107, Feeavany 10, 1899. 


Dewsbury.—Last week representatives of the British 
Electric on Oommittee waited u a sub-committee of the 
Corporation to try to persuade that y to withdraw their opposi- 
tion to the company’s scheme. 


Dublin.—In the annual report of the Dublin Fire 
Brigade, Captain Purcell says: — The general introduction of elec- 
tric traction, with overhead wires in the streets, has rendered it 
necessary to alter our system of fire escapes and methods of working. 
For the present I have cut down the ladders, and reconstructed four 
of the escapes for use in that portion of the city where the wires 
already exist; they will not now reach the highest windows, and are 
only a temporary provision until the new pattern horizontal escapes 
and the stations to house them are ready. Rubber gloves for the 
firemen to wear when working in the vicinity of wires charged with 
electricity, and special insulated appliances for cutting the wires 
when necessary, now form portion of the equipment To meet the 
altered conditions, I have specially designed an aerial extension fire 
escape, involving some new principles of construction which have 
been provisionally protected in the Patent Office by permission of 
the Corporation. A contract for the first one has been let by your 
committee to William Rose & Co., Manchester, and it is now nearing 
completion at the contractor's works.” 


It is stated that the central power station of the Dublin Tramways 


Company will be completed by about May or June. 


Dublin and Lucan.—The directors of the Dublin and 
Lucan Steam Tramway Company, in their report, say that they are 
disappointed that more rapid progress has not been made with the 
electrical equipment. The delay has b3en entirely occasioned by the 
difficulty in procuring a suitable site upon which to build the gene- 
rating station, but one has been recently secured, and the directors 
anticipate that the line will be working by electricity before the next 
half-yearly meeting of the company. 


Dundee.—A debate at the Town Council meeting last 
week on the tramway que:tion ended in the passing of the following 
resolution :—'' That the Council itself promote an extension of the 
tramway system with all possible speed, substantislly on the lines 
proposed by the outside company, and remit to the Tramways Oom- 
араа corsult an eminent en r, formulate a scheme, and report 
o1thwith." 


Eccles.—The Council will petition against the Bills of 


the Manchester and Salford Oorporations as to electric tramway 
traction. 


Great Northern and Strand Electric.”—At a special 
meeting of the Great Northern Railway Company the following Bill 
will be submitted for approval :—“ A Bill for incorporating the Great 
Northern and Strand Railway Oompany, and for empowering them 
to construct an underground railway from the parish'of Wood Green 
in the county of Middlesex to the parish of Saint Clement Danes in 
the administrative county of London, and for other purposes." The 
railway, as proposed by this Bill, is to be constructed in tunnel com- 
mencing at Wood Green under the Great Northern Wood Green 
station, and following the line of the Great Northern Railway to 
King's Cross. From thence it will pass in a south-westerly direction 
to its southern terminus, near the junction of the new street (pro- 
posod to be constructed by the London Oounty Council) with the 

trand. The Bill contains provisions empowering this company and 
the Great Northern and Strand Railway Oompany to enter into work- 
ing and other agreements. The motive power proposed is electricity. 
The dircctors believe that the undertaking (if sanctioned) will mate- 
rially aid in the development of the suburban districts sen ved by the 
Great Northern Riilway. 


Glasgow.—Last week at the meeting of the Corporation 
Mr. Paton moved the adoption of the Tramways Committee minutes, 
which bore that a sub-committee had been appointed to report fully 
on the question of the supply and distribution of electric power for 
the tramways, and with instractions to confer with a sub-committee 
of the Electricity Committee, and to obtain the opinion of an expert 
on the whole matter. Mr. Finlay thought it premature to appoint 
an ex Mr. Paton said the appointment of an expert had been 
already settled by the Council. A reference to the minutes showed 
that the Committee had been empowered to consult an expert if they 
thought advisable. A long discussion ensued on the general question 
as to whether the expert’s guidance was to be taken by the Tramways 
Sub-committee on the whole subject of the trolley, or by the Joiut 
committee on the subject of the generation and supply of 
power for tramway purposes. The Lord Provost suggested as 
the only way out of the difficulty that the Joint comme 
be empowered to appoint an expert, if they thought it advisable 
t» do so, after the conference had taken p Mr. Paton 
said the Tramways Committee had to carry out a huge undertaking 
which would cost half a million of money. There was the question 
to be considered as to whether they should produce the electricity 
from four or five stations at 500 volts or should have a large 
central station producing current of 3,000 or 4,000 volte. The 
Tramways Committee had the whole expenditure to consider—the 
whole responsibility. The Electricity Committee had no respon- 
sibility whatever. The two departments might very fairly consider 
the question of the manner in which the electricity was to be pro- 
duced. Regarding the rails, the installation, the system in which it 
was to be supplied, whether at 3,000 or 4,000 or 500 volts, the 
Electricity Committee had nothing whatever to do. The Tramways 
Committee had to stand or fall by what they recommended to the 
Town Oouncil. If they were to do all that, surely the reasonable 
thing was not for the Joint Committee to have the services of an 
expert, but for the Tramways Committee, who had the responsibility, 


4 


there were. At present the 


to have the|very best guidance they could get. The appointing of an 
expert had nothing whatever to do with the source which the 
electricity was to come. However, in view of the feeling shown by 
the Council he would delete the phrase with reference to the 
appointment of an expert. The minutes, as amended, were 
approved. 


Hanwell and Uxbridge.—The other day objections to 
the confirmation of this light railway order (promoters, London United 
Tramways Company) were heard by Bir Courtenay Boyle and others 
at the Board of e. The main objection seemed to beto the carriage 
of heavy goods, and it was ultimately arranged that the promoters and 
objectors should agree on clauses to meet this difficulty as to the 
weight of goods permissible, and submit them to the Board of Trade 
for confirmation. 


Italy.—A Reuter telegram from Milan states that the 
electric railway from Milan to Monza was opened on Tuesday in the 
presence of the authorities and the representatives of the railway 
companies. | 


Kingston. — Proposals are being put forward from 
Kingston for the construction of an electric tramway joining Rich- 
mond to Kingston and the surroun towns, to be under municipal 
control. The Richmond Town Council view the scheme favourably. 


Leeds.—The other day, in moving the adoption of the 
minutes of the Tramways Committee, Mr. Smithson referred to the 
resolution recommending that the bonding of rails on the Beckett 
Street and York Road routes be completed, and that the lines be other- 
wise equipped for electrio traction. He said that while the Committee 
hoped to have the electric cars running on the Headingley and 
Chapeltown routes by July, they would not commence on the Dews- 
bury route, owing to the difficulties in connection with the erection 
of the railway bridge. They propose, therefore, to proceed with the 
equipment of the Beckett Street route, and so use all the available 
power. 


Liverpool.— The Corporation on Wednesday last week 
resolved to obtain tenders from those firms on the list of contractors 
for 20 motor cars of the same type as the 12 already ordered from 
the British Thomson-Houston Company, to be delivered not later 
than June 1st. 

Mr. Rutherford, in addressing the Council, said that at present they 
had in stock 32 motor cars, and they had on order 12 motor cars, 
which were to be delivered on May lst. They were told by the 
officials that it would take 86 cars to run a reasonable service on the 
Dingle line, as extended to Aigburth Vale, and Prince's Park line as 
extended to Toxteth, both of which would be completed in the early 
part of May. Therefore, the result would be that out of the 12 cars 
on order they would have eight cars free. They were to have the 
Smithdown Road extension complete with regard to street and over- 
head works in the early part of June, and they would want for that 
service 20 cars, therefore it was necessary to provide that 12 oars 
should be delivered by June 1st in order to cope with this populous 
district. That was on the basis of a three minutes’ service, and it 
had been thought on reflection that that would not be adcquate, and 
therefore they desired to increase the number from 12 to 20 cars. As 


- they would require 300 or 400 cars for the whole city, there was no 


harm in ordering an extra car or two, and y as in conse- 
queers of the delicate character of some of the machinery of the cars 

ey got out of order and had to return to the shed. Eighteen such 
accidents occurred in 14 days. 

Bpeaking later, Mr. Rutherford said that, having regard to the 
great activity in electric traction all over the country, the price of 
electric equipments was bound to go up, and they ought to take every 
opportunity of getting hold of all the plant that could reasonably be 
suggested as necessary for their service. That was why there was a 
considerable amount of haste. The British Thomson-Houston Oom- 
pany had offered to give prompt delivery of four cars, and were 
willing to give them prompt delivery of 12 cars. Then there was 
another matter in regard to litigation that caused them to go to the 
British Thomson-Houston Company. There was no doubt that the 

tents for motors and trailers wore at present vested in the British 
Thomson-Houston Company. The Liverpool Oorporation had already 
had one or two actions brought against them, and they must not 

lace the Corporation in a position of being subject to law suits and 
fnjonctions when that could be done without any extra expense. _ 
e town clerk stated that when the Corporation entered into acon- 
tract with a German firm and Messrs. Dick, Kerr & Oo. to supply cars, 
a provision was inserted in the contract that the firms must indemnify 
the Corporation against any liability whatever, either for infringe- 
ment of patents or payment of royalties. After those cars had been 
provided, and were running on the Corporation tramways, an action 
‘was commenced by the British Thomson-Houston Company against 
the Corporation for alleged infringement of patents. communi- 
cated with the о firms who had a Lr e oan rus they were 
to t the case, or, at any rate, whatever damages 
» Ша was that the British Thomson- 
Houston Company had not delivered their statements of claim, but 
he had had an intimation from them that when they had done s0, бе 
would not. require the Corporation to deliver any defence or proce 
further with the action until they gave notice that the Corporation 
were to do so, and he assumed such notice depended on the direction 
in which the contracta went in the future. He did not expect that 
any court would grant an injunction with regard to the cars that were 
now running. 

Mr. G. Henderson asked if he was to understand that the Corpore 
tion's freedom from liability depended on their continuance of orders 
to the British Thomson-Houston Company. | 

The town clerk replied that he had not said во, but he believed that 


— 
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as long as the Corporation did not order cars from thetwo firms alleged 
to have infringed the patents, the British Thomson- Houston Company 
would not proceed against the Oorporation. | 


electric system. 


The Manhattan Railroad.—A Reuter despatch from 
New York says that tho Manhattan Elevated Railroad Company has 
decided to use electricity as its motive power, and to issue 
18,000,000 dols. more stock for the purpose. 


Middleton.—It is stated that the Council has distinctly 
told the Board of Trade that they were not acting in conformity 
with the spirit of the Light Railways Act in giving the British Elec- 
tric Traction Company powers to construct a railway through the 
kare. i and the Council is going to appeal to Parliament on the 
su 


Mont Blanc.—A scheme has been drawn api M. 
Saturnia, a Geneva engineer, and is at present receiving dera- 
tion, for a projected electric cable railway P Blanc. The line, 
which is estimated to cost £400,000, would be 10 kilometres long, 33 
of which would be in a tunnel. 


Perth.—The Police Commissioners have given consent to 
the application of the Perth and District Tramways Company for 
authority to use electric traction for the trams, but will not grant 
an extension of the lease. 


Portsmouth.—The Tramways Committee have con- 
sidered the report of the sub-committee who recently visited 
Willesden, Dover, Rouen, and Paris, for the purpose of insp 
the electric tramways there. A preliminary report, which had been 
prepsred, was read and carefully considered, after which the Com- 
mittee decided, by an absolutely unanimous vote, to recommend the 
Town Council to adopt the overhead system of traction for the Ports- 
mouth electric tramways. The report is to be printed and placed in 
the hands of members of the Town Council as soon as possible. Tbe 
Oommittee had under consideration a letter from the tramways com- 
pany with reference to the Committee's decision to apply to the Board 
of e for the appointment of an arbitrator in ct to the 
purchase of the company's property. The company applied to the 
Committee not to make the application until after they seen the 
terms asked by the vendors, and expressed a hope that the negotia- 
tions might be completed without the intervention of an arbi- 
trator. The Committee decided to reply that they were quite 
willing to wait until the terms were sent in, providing the same was 
done speedily. 


St. Helens.—The Eleotrio Supply and Tramways Com- 
mittee have been busily pushing forward the work of laying down 
and equipping the tramlines for electric traction. On the Prescot 


It was resolved, subject to the cost thereof veing paid the tram- 
ways company and the pronioters of the light railway, that applica- 
tion be made to the Board of Trade for the necessary provisional 


Tees-side.—Mr. J. Olifton Robinson (representing the 
Imperial Tramways Company) met a deputation from the South Bank- 
in-Normanby Urban District Council last week, regarding the pro- 

extension of the Tees-side electric tram system into the South 
and Eston districts. 


Twickenham Light Railways.—The Drake & Gorham 
Electric Pioneer Company has proposed to the London United Tram- 
ways Company, Limited, that they should combine in their applica- 
tions to construct a light railway from Richmond to Twickenham, and 
thus meet the d of the Twickenham District Council and 
kcal residents. The latter company have replied refusing to enter 
into any such scheme. 


Wednesbaty, Tho town Polat has рар instructed to 
oppose the Bill of the British Electric Traction Com in respect 
to the South Btaffordshire Tramways. жы 


Wrexham.—The Town Council has decided to engage 
Mr. W. H. Trentham to advise the Council on the proposed electric 
lighting, refuse destructor, and electric tramways. , 


TELEGRAPH AND TELEPHONE NOTES. 


Cutting the Manila Cable.—A Washington despatch 
says that the decision of Mr. J. W. Griggs, Attorney-General, 
respecting the legal questions raised by the cutting of the Eastern 
Extension cable by Admiral Dewey at Manila has been giyen. He 


upholds the right of a military commander to cut a cable within the 


territorial waters of the enemy without making his country liable to 

Mr. Griggs, therefore, finds that there is no ground for the 
claim for damages made by the Eastern Extension Telegraph 
Oompany against the United States Government. 


Direct Continental Landline.—The laying of a new 
copper telegraph wire between Paris and Bordeaux for the Franco- 
Bpanish Service has just been completed. It is understood that the 
new line will be connected with the Cadiz wire, thus forming direct 
communication between Paris and Oadiz. It is thought that this 
new wire will have special importance, because the Teneriff e line 
яъе terves the West Coast of Africa and South America starte from 

Z. 


German Cable Enterprise.— We understand that the 
Saltan has granted to Dr. Zander, director-general of the Anatolian 
Railway, who is connected with the Deutsche Bank, a concession to 
lay a cable between Constantin ple and Kustenjeh or (Ouistanza) on 
the Black Sea coast of Rou . This cable, which will'be a little 
over 200 miles in length, will render communication between Berlin 
and Oonstantinople vid Bucharest more secure, and is reported to be 
the first link in a system which has for its object the establishment 
of an independent telegraph line to the East rid Fao. To render 
such a line efficacious it will be necessary that the control of the 
Tarkish landline, which rans BN the Euphrates valley, should b3 
handed over to Germany so that it may be put into working shape. 
Although, in the first instance, the scheme now initiated has for its 
object the establishment of a line to the East under German control, 
still the B:itish community will benefit in so far as such a line will, 
when under good management, afford an alternative route to India in 
competition with tho present joint-purre combination between the 
Indo-European and the Eastern Telegiaph Companies, which per- 
sistently refuses to heed the demand so generally made for а 
reduction of rates to India. The German Emperor shown the 
interest which he takes in the subject by telegraphing to the Sultan 
his thanks for the concession granted to German subjects. We learn 
that in another direction active steps are being taken to secure for 
Germany an Atlantic cable route which will be ind dent of Boe 
landing places. We have frequently pointed opt that the cable w 
runs from Emden to Vigo, although its existence is due to a great 
extent to English capital, meets the condition of avoiding aw English 
landing place. The cable from Lisbon to the Azores having served 
the purposes of the English companies b which it was laid, can be 
connected with the Emden-Vigo cable, ant it only remains to con- 
tinue the line from the Azores to the United‘ States to establish, if 
necessary, with the help of American capital, a line which will meet 


the required conditions, At the recent meeting of the Anglo- 


American Telegraph Company, the chairman pointed out that a 
German cable was not needed as far as the traffic-carrying capacity of 
the existing cables is concerned, but the German Government seems 
to be determined, and wisely enough, we think, from their point of 
view, to establish lines both east and west, by means of which the 
control of telegraphic communication shall lie as little as possible in 
the hands of f ers. : : 


German Submarine Cables.—' The Standard Berlin 
correspondent says that the German Government is endeavouring to 
extend its system of submarine cables, in order to be independent of 
foreign lines. Germany has now only two such cables—one, that to 
Бра. вла a length of 2,064 kilometres, йа was laid at а cost of 

million marks. It does not touch England or France, but із oon- 
nected with the trans-Oceanic cables 
Eastern Asia, and Australia. The second runs from Emden to 
Valentia, in Ireland. A joint stock company, with a capital of 
20 million marks, is now being formed at Oologne for the extension 
of the German submarine cable system. 8 


Telegraphic Interruptions and Repairs:— 
О . Down. | 


ARLES. Repaired, 
Amason Company's cable— 
Oable beyond Сагара ... June 11th, 1898 . si 
Maranham ... .. Nov. 14th, 1898  ... Feb. 4th, 1899. 
LANDLINES. | 
Saigon-Bangkok ... . Feb. 2nd, 1899 Feb. 2nd, 1899. 


Lines rear La Pas, Bolivia Feb. Ist, 1899 ... " 
Communication with in- 

terior Madagascar (tem- > Feb. 5th, 1899. 

porary) ... . | 


The Telephone Question,—Reading Council is peti- 

tioning 2m Government control, and will oppose the National Com- 
y's Bills. 

The National Oompany is circulating a reprint of the Times 
articles on “The Telephone Service,” to which we have already 
alluded at length. The circular contains an appendix compiled by 
the company, showing the progress of the company's un i 
since the tion of the companies in 1889. 

The Altrin Urban District Council will present a petition 


against the National Telephone Company's Bill. 


eee 
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CONTRACTS OPEN AND OLOSED. 


Belfast.—February 23rd. The Electric Committee wants 
tenders for water-tube. boiler, two steam dynamos, and switchboard. 
Вее our Official Notiees " February 3:4. 


Canterbury.— February 15th. Tenders are being invited 


for the supply of coal to the electricity works during ensuing year 
for the Lighting Committee. The quantity of coal likely to be con- 
sumed is estimated at about 300 tons. 

of State 


Christiania.—February 26th. The Secretary 
for Foreign Affairs has received a despatch from Her Majesty's 
Consul-General at Ohristiania, stating that tenders are invited by the 
Norwegian State Telegraph Administration for the delivery of about 
140,400 porcelain telegraph and telephone insulators. Tenders must 
be 1eceived at Christiania by 12 o'clock noon on February 26th, 1899. 
A copy cf the specification, conditions, &c., may be examined on 

ap at the Commercial Department of the Foreign 
ffice any day, between the hours of 11 a.m. and 5 p.m. 


Edinburgh.—February 20th. The Council wants tenders 
velling crane and storage batteries. See our “ Official 


for overhead tra 
Notices " February 3:d. ; 
Edinburgh.—February 27th. The Council want tenders 
for steam, exhaust, feed, and drain pipes, feed pumps and tanks. See 
* Official Notices " this week. 
France.— February 16th. The French Post and Tele- 
graph authorities in Paris are inviting tenders for the supply of 46 
etres of pops insulated electric cable. Particulars may 
be: obtained from, and tenders to be sent to, Le Sous Secretariat 
d'Etat des Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 


Gloucester.—The City Council wants tenders for jet con- 
densers, air pumpe, cast-iron pipes, &c., for the electricity works. 
Bee our Official Notices” February 3rd. 


Islington.—February 23rd. The Vestry invites tenders 
for the supply «f electrical and engincers' stores for one year from 
March 25th. Particulars, &c., are cbtainable from the Vestry Hall, 
Upper Street, N. 


Kingston-upon-Thames.—February 14th. Tenders are 
being invited for the ptovision of telephonic communication between 
the various buildi:gs upon the workhouse premises, Kingston-on- 
Thames, for the Guardians. Particulars of the architect, Mr. W. H. 
Hope, Unicn Offices, Kingston. 


Manchester.—February 20th. The Corporation wants 
tenders for the supply of sample electric tramcars. Bee our 
* Official Notices " week. 


Nelson (Lancs.),— February 14th. Tenders are being 
invited for the supply and erection of the following plant, for the 
Gas Committee -— (Beotion A) steam dynamo, ejector condensers, &c. ; 
(B) switchboard; (О) alterations to accumulators; (D) overhead 
crane. Particulars to be obtained at the office of the engineer, Mr. 
Wm. Foster, Nelson, Lancs., on the deposit of £2 2s., which wiil be 
returned on the receipt of a bond fide tender. 


Noli way.— February 11th. Tenders are being invited by 
the Norwegian Telegraph Authorities in Christiania for the supply of 
803 tons of ad, a aan 4 mm. diameter and 121 tons ditto 5 3 mm. 
diameter. Tenders to be sent to the Bureau des Telegraphen, 
Director Karl Jobansgade, 14, Christiania, whenoe particulars may be 


Oystermouth.—February 27th. The District Council 
wants tenders for the supply of electricity within the area. Bee our 
“ Official Notices” February 3rd. 

Southampton.— Tenders are invited for one 100-kw. 

ine and generator, one boiler, a set of accumulators, 20 motors, 
&c. See our “ Official Notices” January 27th. 


West Hartlepool.— February 18th. The Corporation 
wants tenders for feeders, mains, arc light leads, and road work. See 
our Official Notices” January 27th. 


CLOSED. 


Glasgow.—It is stated that the Westinghouse Electric 
Company are to supply the motors for the Govanhill electric cars at 
a “ 1 да essrs. Doulton & Co. are to supply the earthen- 
ware 


Hereford.—The Town Council has just accepted the 
tender of the India-Rabber, Gutta Percha, and Telegraph Works 
Company, Silvertown, to carry out the installation for electric lighting 
cf the centre of the city, at a cost of £11,231. These figures do not 
include the buildings, trenching, and other matters. 


Leigh.— Last week the Council resolved to affix the com- 
mon вед! to contracts with Messrs. Mather & Platt, Limited, for the 
supply and fixing of steam dynamos and steam exhaust pipes for the 


sum of £2,874, and a water softener, £150; Ohloride Electrical 
Storage Syndicate, Limited, for the supply and fixing of accumolators, 
£1,500; British Insulated Wire Company, Limited, for the supply 
and laying down of mains and underground work, £1,537 19s. 3d.; 
Messrs. Chamberlain. & Hookham, Limited, for the supply of 
CO meters, £304 10s.; Messre. James Carrick & Sons, Limited, for 
the supply and fixing of an overhead travelling crane, £196 ; Dorman 
and Smith, switchbcard, £715. 


Fareham (Hants).— The Contract Journal gives the 

following list of tenders submitted for electric lighting and laundry 
ant for extensions at County Lunatic Asylum, Fareham. Mr. 
. J. Tayler, county surveyor :— 


F. Shalders, Southampton (accepted) e ee £4,0°2 
Brush Electrical Engineering Company, London 4,680 
Calvert & Co, Manchester ug Mas x 4,650 
Bow, McLachlin & Co., Paisley 4,700 
Joel & Potter, Limited, London id 4,700 
Scott & Mountain, Newcastle-on-Tyne 4,065 
Laing, Wharton & Down, London .. sé ec 4,998 
Matthews & Yates, Manchester v os ee 5,385 
Heath, Snoxell & Co, Birmingham. .. эш  .. 5,640 
Crompton & Co., London fs ae " 5,650 
Thomas & Taylor, London XE 5,700 
Pi estwich & Во 6, Kingston-on- Thames. 5,804 
Sax, Slatter & Co., London a aie ix 9,500 
Summerscales & Sons, Keighley (laundry only) .. 657 


NoTE.—There were two lower tenders. | 


Middlesbrough.—The Town Council at their last meeting 
had under consideration the reports of the Electric Lighting Oom- 
mittee, and the consulting engineer, Mr. Robert Hammond, on the 
tenders submitted for the ац and mains required for the Municipal 
Electricity Works, when the following were accepted :— 


Bec. Plant, 

A. Boier Horse PIANT: 8 Lancashire 

| boilers ; 8 sets mechanical stokers ; 
steam feed pump; electric feed 
pump; injector; electric motor 
and switch gear; weighing ma- 
chine, barrows, &c. 


Name of firm. Amount, 


Houldsworth & Sons, £8,058 5 0 
Bradford. 


B. Excise Hovst PLAN T: One 800-kw. \ 
slow-speed steam dynamo; one, Davy Brothers, Ltd., £6,900 00 
100-kw. high speed ditto; 200 sq. Sheftield (with P. R. 
feet floor plates; motor trans- Jackson & Co.'s dy- 
former; tools and instruments; namos). 
oil filtering apparatus; painting | 
and spare parts. 


£325 00 


D. Overhead travelling 15-ton crane, Southgate Engineer- 
handrailing, ladder, and 100 feet ing Co., Ltd., New 
of steel rail. Bouthgate. 
E. Switchboard and instruments Nalder Bros. and £1,200 00 
Thompson, London. 
F. Accumulators, stands, and instru. Hart Secondary Bat- £1,880 16 0 
ments, tery Syndicate, Strat- 
ford, E. | 
G. Охрквоноскр Worx: Trenching; The British Insulated £28,711 11 
brick surface boxes; troughing; Wire Co, Ltd, 
cables; joint boxes, &c. Prescot. 
Н. MrTEns: 100 direct current meters. Chamberlain & Hook- £500 00 


ham, Birmingham. 


Sheffield.—The Tramways Committee of the Corporation 
have, according to an exchange, recommended the following tenders 
for tance :—Cole, Marchant & Morley, Bradford, for two engines 
for the extensions at Kelham power station, £6,796, on condition that 
such engines are strictly in accordance with the specifications of the 
electrical engineer; J. Brown & Co., for supply of four boilers 
(similar to those previously supplied) for the extensions at the 
Kelham power station, £6,250; tish Thomson- Houston Company, 
Limited, for two tramway generators of 500 kw. capacity, £5,280 
12s 6d.; that an extended contract be entered into with J. Eshelby 
for the construction and erection of extensions to the power station 
at Kelham Island, on same 3 as contained in his 
present contract, the city surveyor g the cost at from £9,000 
to £10,000. [| 


FORTHCOMING EVENTS. 


Friday, February lOth.—At 5 p.m. Physical Society. Aunual 
General Meeting: address by the piesident. After 
which at an ordinary meeting, An Amperemeter and 
a Voltmeter with a Long Scale,” by Benjamin Davies ; 

: probably to be read by Dr. Lodge. 

At 8 p.m.—Institution of Civil Engineers, Studente’ Meeting, 
paper оп “Тһе Electrical Driving of Engineering Work- 
shops,” by William Middleton, Stud. I. O. E. 

At 7.30 p.m.—At the Westminster Palace Hotel. The 
Institution of Junior Engineers, joint meeting with the 
Discussion Section of the Architecture] Association. 
Paper on "Factory Design, by Mr. J. H. Pearson, 
MIJE. 

Saturday, February 11th.— At 230 p.m. Visit of Institution of 

Electrical Engineers (Students') to the Shoreditch 
Central Station, Coronet Street, Shoreditch. Party 
limited to 20. | 

Saturday, February 18th.— At 3.15 p.m. Institution of Junior Engineers 

n visit das the Ealing Electric Lighting and Destructor 
Works. | 
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NOTES. 


Nernst’s Electric Glow Lamp.—4As we go to press, 
„Optimist, London,” writes as follows: —“ In the descrip- 
tione of the above which have еге in the technical 
journals, and been published in the Patent Specifications, 
and also in the explanation and exbibition of the lamp given 
by Mr. Swinburne at the Society of Arts on Wednesday, 
8th inst., great stress has been laid on the fact that the fila- 
ment does not require to be sealed in a vacuum; Mr. Swin- 
burne, indeed, went so far as to say that it would not work 
in a vacuum. Some of the speakers on Wednesday seemed 
to think that in a few months all our present glow lamps 
would be replaced by the new open filament lampe, and pre- 
dicted bad days for the poor incandescent lamp manufac- 
turers. It appears to me, however, that a most important 
fact has been entirely overlooked, no mention, whatever, 
being made of it on Wednesday last, either by Mr. Swin- 
burne, or by those who spoke in the discussion, namely, that 
the great strides made in electric lighting by glow lamps, are 
almost entirely due to the filament being enclosed in an 
hermetically sealed g'obe, thus rendering it quite safe, and 
allowing it to be used in many places where gas in any form 
would be quite out of the question, and во, of course, the 
exposed filament type of electric glow lamp. No doubt, for 
outdoor lighting, the Nernst lamp will be of great value; 
but a reference to the tables of electric light undertakings 
will show that outdoor lighting is a very small item in most 
central station accounts, so that the usual enclosed filament 
glow lamp would appear to still have the largest field, i.e., 
indoor lighting. No doubt the Nernst filament can be 
partially enclosed, and used indoors, too, but the advantages 
of a glow lamp with a filament hermetically ‘sealed in a globe 
are 80 obvious, especially from the point of view of fire risks, 
that there is still hope for the oft-abused lamp maker, who 
produces glow lamps that will light without the aid of a 
match or a spirit lamp.” | 


The Cowper-Coles Electrolytic Processes.—As we go 
to press the following letter comes to hand from Mr. C aarles 
J. Beaver :—‘ The correspondence on this subject appears 
to have culminated in the question of priority in the matter 
of the use of revolving disc cathodes. Will you allow me, 
as one who was for several years intimately acquainted with 
all phases of Mr. Cowper-Coles's electrolytic work, to state 
that revolving disc cathodes, as well as revolving cathodes of 
other forms, were used by him long before the date of Dr. 
Tommasi's patent. The advantageous effecta of their use 
were well known to him and his laboratory staff.” 


Lectures.—On Monday afternoon Mr. R. W. Hancock 
lectured on “Everyday Applications of Electricity " at the 
London Institution, Finsbury Circus, E 

At the Barnfield Hall, Exeter, on 2nd inst, Mr. H. G. 
Massingham delivered а lecture to the members of the Exeter 
Literary Society upon ‘Electricity as a Lighting, Heating, 
and Motive Power.” 

Under the auspices of the Bradford Sanday Society on 
Sanday last, Mr, A. Thornton lectured on “ Wireless Tele- 


efore the Mason Unive By College Engineering Society 
at Birmingham last week, Mr. H. Lea read a paper on 
* Some Practical Points in Electric Lighting.” 

At a meeting of the Birmingham Association of Mechanical 
Engineers on Saturday, Mr. G. Conaty, of the Birmingham 
and Midland Tramways Company, read a paper on “ Electric 
Traction ; its application in large towns.” . 

On Ist inst. Mr. W. H Whitehouse, A.I.E.E., lectured 
on Electrical Work in Connection with Buildings before 
the Birmingham Clerk of Works and Builders’ and Foremens’ 
Association, — | 


Appointments Vacant.—The Leyton District Council ' 


want an electrical engineer to take charge of the electricity 
undertaking at £250 per annum, rising to £400. See our 
* Official Notices.” mE 

The Halifax Corporation want an assistant electrical 
engineer. The Southport Council also want an electrician- 
in-charge. See our “ Official Notices.” 


- Fire Prevention.—There has jnat been incorporated a 
new society of about 500 members, known as the British 
Fire Prevention Committee. Mr. Edwin O. Sachs is the 
founder and the chairman of the execntive. The Committee 
includes officials of all trades or professions who may be 
either directly or indirectly interested ia the prevention of 
fire, such as surveyors, engineers, municipal officers, archi- 
tects, &. The Committee proposes (1) to direct attention to 
the urgent need that exists for inoreased protection of life 
and property from fire by the adoption of “preventive” 
measures ; (2) to use ita influence in every direction towards 
minimising the possibilities and dangers of fire; (3) to 
undertake such independent investigations and tests of 
materials, methods, and appliances as may be considered 
advisable. A testing station is being constructed by the 
Regent’s Oanal where such investigations will be carried 
out. Three test huts have been already put up. The 
temperature inside these huts can be continuously recorded. 
This is done by thermo-junctions and reflecting galvano- 
eda of the same type as Sir Roberts-Austen uses at the 
int. 


Flash Advertisements.—The irritation and incon- 
venience caused by the use of flashlight advertisements in 
crowded thoroughfares in the metropolis has resulted in the 
presentation of a memorial to the London County Council by 
numerous architects. They protest against the method of 
a by means of large letters or other emblems 
illuminated by the electric light or gas. The memorialists 
suggest the expediency of applying to Parliament for such 
powers as may enable the Council to deal effectaally with this 
and cognate abuses. The search light advertisements have 
caused trouble among the street traffic on numerous occa- 
sions, and this consideration is more likely to move the 
London County Council and the general public than the 
architectural abuse argument. 


The Franklin Institute.—In attaining the age of 75, 
the Franklin Institute is considered t6 have taken a place as 
an old Institution in the United States. Dating as it do:s, 
says Cassier's Magazine, from the early га of the century 
it has seen all that has been accomplished in mechani 
science since the locomotive became a public machine. It 
was started with the object of promoting and encouraging 
manufacturers, and the mechanical and useful arts. It has 
thus some resemblance to the Society of Arta, but has perhaps 
a rather more practical side, while at the same time being on 
a higher plane than the Mechanics Institute. It is a self- 
supporting Institute, boasts of a library of 50,000 volumes, 
and over 36,000 pamphlets, maps and charts, now housed in 
metallic stacks in a fireproof part of the Institution Building, 
which stands in South Seventh Street, Philadelphia. The 
regular meetings of the Institute afford, and have afforded, a 
convenient medium for the communication of many dis- 
coveries in chemistry or ре or novel applications of the 
sciences generally. In the museum attached to the Institate 
is Franklin’s electrical machine and models of historical ma- 
chines, as well as some perpetual motion machines, while the 
Journal of the Franklin Institute is world known. It «as to 
the Institute that the U.S. standard of sorew threads was due, 
and from time to time practical science has been furthered 
by its influences and aid | ' | 


Lord Kelvin.—The Institution of Electrical Engineera 
has elected Lord Kelvin an honorary member of the In- 
stitution. His Lordship is the first to be elected under the 
new rules. | | HS 


Everard v. Higgs.—In this action, heard on October 
26th last, plaintiff recovered £50 in of a. claim for 
shares in the I.E.S. Co. Yesterday defendant's appeal was 
heard and dismissed by their Lordships, 8 


s 


Personal.—Mr. E. H. Mottram, who has been an official’ 
of the Birmingham Tramways Company for nearly 13 yearr, 


has been appointed superintendent of the Oldham, Ashton- 


under-Lyne, and Hyde Electric Tramways. 
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The Queensland Government Electrical Engineer. 
—An Australian paper says that a deputation representing 
the consulting engineers in the city of Brisbane waited on 
the Postmaster-General in December to protest against the 
Government electrical engineer doing private work. Mr. 
Wilson replied that when that officer was engagéd it was with 
the stipulation that he be allowed the right of private work. 
His agreement terminated in 1899, and if any fresh agree- 
к made the views of the depatation would be con- 
ві i ` | 


The Röntgen Society.—At a meeting of the Röntgen 
Society last month, Major Battersby read a paper on “The 
Röntgen Rays in Military Surgery, in which he gave an account 
of the use made of the Röntgen rays in the Sudan campaign. 
After the battle of Omdurman, 121 British wounded were 
conveyed to the military hospital at Abadieh. Of that number 
_ there were 21 cases in which the bullet could rot be found, 
or ita absence proved, by ordinary methods. In 20 out of 
these 21 cases an accurate diagnosis was arrived at with the 
help of the rays, the odd case being too ill for examination. 
The greatest difficulty Major n experienced was in 
obtaining current to work his coil. Finally, the difficulty 
was successfully overcome by driving a dynamo with a 
tandem bicycle. The current for the dynamo was used 
either for charging accumulators or for supplying the coil 
direct. The only objection to this apparatus was the diffi- 
culty of transport. Major Battersby thinks tome form of 
the influence machine would be the ideal generator. In this 
we think he is mistaken. The influence machine is ex- 
tremely susceptible to climate. In the Sudan it might work, as 
the climate is, as a rule, very dry; but in Cuba the American 
military surgeons found it was a oomp eie failure, A machine 
large enough for practical work would also be very cumbrous 
and very fragile. The 5 installation in some 
improved form will probably, after all, prove the best. 


The Mechanicals’ New Home.—The new buildings of 
the Institution of Mechanical Engineers which have been 
erected at Storey’s Gate, St: James’s Park, at a cost of about 
£35,000, although not quite completed, are being used by 
the secretarial staff. The formal opening may not take 
place for some time, but the Institution held a meeting there 

esterday (Thursday) afternoon. The premises are stated to 
equipped in a very complete manner, all the lighting and 
power used throughout being electrical. 


. Electricity and Plants.—At a lecture given on 8rd 
inst. to the Amateur Horticulturist Society, Dr. E. H. Cook, 
F. I. O., F. O. S., of. the Clifton Laboratory, Bristol, described 
some successful experiments which he had made in forcing 
plante by electricity, and said that in order to multiply 
ts and extend knowledge of the subject, he was 
prepared to submit to the action of electricity the seeds of 
any plants which might be sent to him, and he would send a 
report stating the results of the experiment. | 


Electric Power at Kalgoorlie.—A despatch from Perth 
(W.A.) to the Financial News says that the managers of 
some of the leading mines on the Kalgoorlie field are urging 
their companies to combine in erecting a central electric 
power station for supplying electric power to the various 
mines for stamping, hoisting, winding, and pumping pur- 
poses, thus following the action taken for the first time in 
Australia by the English companies engaged in working the 
deep leads in Victoria. | 


Mr. Quin's Position at Blackpool.—The Electric Light 


Committee recommended the Council on Tuesday to allow. 


Mr. Quin, the borough electrical engineer, to accept private 
consulting work, his salary to be fixed at £400 for three 
years, The Council discussed the matter briefly, and referred 
the matter to the General Purposes Committee. It was 
thought that if permission were given to Mr. Quin, other 
officials would want to do the same. 


Royal Institution.—At Monday's meeting several new 
members were elected, and a resolution was d expressing 
sympathy with the relatives of the late Duke of Northumber- 
land, who had rendered invaluable gervices to the Institution 
for 48 yeare. P 


. (60,403).— This oom 


The Northern Society of Electrical Engineers.—The 
annual meeting of this society will be held at the Grand 
Hotel, Manchester, on Tuesday, February 28th, at 7.30 p.m. 
o'clock. The business will include the following :—(1) To 
receive report of Council; (2) To elect a president for the 
ensuing year ; 8 To elect the Council and officers for the 
ensuing year; (4) To receive the president's address. 


Wireless Telegraphy.— Further trials of the Marconi 
system were made on 30th ult. at the South Foreland light- 
house, in the presence of representative from the Councils of 
Dover, Ramsgate, Margate, Broadstairs, Sandgate, &c. The 
trials were under the supervision of Signor Marconi. The 
system acted well. The height of.the pole used for trans- 
mission was 180 feet, and Signor ni considered that 
by this a message could be sent to the French coast. The 
receiving wire on the lightship was run 80 feet up the mast. 
Promises of support to a resolution urging the Board of 
Trade and the Admiralty to take up the system were given. 

It is announced that experiments are about to be taken in 
hand with Marconi’s system of telegraphy without wires 
between Messina and Reggio. 


The Серрег Market.—Mesers. Н. R. Merton & Co.'s 
last fortnightly circular contains some startling figures. The 

rice irs 8, res "о from £60 108. to £69 108. 

uring the fortnight ending January 31st, a rise, we suppose, 
unprecedented in the history of the metal. The following 
series of prices on January 31st in successive are inte- 
resting :—1896, £49 178. 6d; 1897, £51 28. 6d.; 1898, 
£49; 1899, £69 108. The European stocks of copper, in 
port and afloat, are 26,015 tons,a decrease of 565 tons during 
the fortnight, and of 1,880 tons during the month. The 
total supplies in January were 18,904 tons, as against 20,785 
tons delivered. This decrease in stock does not justify the 
enormons rise in price which has occurred, and the market is 
beara being exploited in the interests of sellers. The move- 
ment will, however, defeat itself, for with copper at £69 10s. 
per ton, it will pay electrical engineers under certain conditions 
to make use of aluminium in place of copper for conducting pur- 
poses. Using the formula and data given by Mr. Kershaw in 
our issue of September 16th, 1898, and substituting 7:31d. for 


_5°94d. as the price of copper per pound, we obtain the ratio 


100 as the relative costs of conductors of copper and 


110 | 
aluminium of equal sectional resistance. If, however, the 

ice of aluminium be taken at 14°5d. per pound (the Pitts- 
bur Reduction Company are offering the metal in rod or 
ber form for conducting purposes at this price), the ratio 
becomes 100 and copper at the present market prioe no 
longer possesses any economic advantage for electrical oon- 
ducting purposes as compared with aluminium.. It will be 
understood that we are not referring to insulated conductors. 


NEW COMPANIES REGISTERED. 
. British Mutoscope and Biograph Company, Limited 


pany was registered on January 23rd, with a 
ital of £300,000 in £1 shares, to acquire the business and certain 


‘patent rights and other parts of the property of the Mutoscope and 


Biograph Syndicate, Limited, and in particular the m eg or 
instruments known respectively as Mutoscopes," “ Biographs," and 
" Mutographs;" to enter into an agreement with the said syndicate; 

to manufacture, tell, purchase, let out on hire, erect, maintain and | 


electrical, mechanical, chemical and metallurgical engincers, suppliers 
of electricity, photographers, &c. The first subscribers (each with 
one share) are:—E. B. Koopman, 18, Great Windmill t, W., 
manang director; W. T. Smedley, Newhall Street, Birmingham, 
chartered accountant ; F. T. Macdonald, 2, New Oourt, Linooln’s Inn, 
barrister; C. A. Pearson, Frensham Place, Farnham, петерарег pro- 

rietor; E. Hudson, 71, Lancaster Gate, W., printer; G. Newnes, 


Trafford Power and Light Supply, Limited (60,419). 
his company was registered on January 24th, with a capital of 
£100,000 in £1 shares, to enter into an agreement with William P. J. 
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Fawcus for the acquisition of a concession for the sole and exclusive 
right and privilege to supply electricity and fuel gas for lighting, 
h , traction, motive power, or other purposes, to the whole of 
the roads, streets, and premises in Trafford Park Estate, Manchester, 
and to carry on the business of electricians, electrical engineers, 
үр of electricity and gas, iron founders, tool manufacturers, 
makers, machinists, &c. The first subscribers (each with one 
sbare) are :—W. P. James Fawcus, Red Honse, Altrincham, en i 
Joseph Nasmitb, 61, Barton Arcade, Manchester, engineer ; frey 
B. Samuelson, 7, Cadogan Gardens, S.W., manufacturer; 
Edmunds, 2, Queen Anne's Gate, B.W., manufacturer; 
Smith, Oaledonia Worke, Halifax, wire manufacturer: James E. 
Baxter, Leyland, Lancs, rubber manufacturer; and Ge W. 
Lowoock, 78, King Street, Manchester, engineer. The num of 
directors is not to be loss than two nor more than seven; the first 
are to be nominated by the subscribers; qualification, £250; 
remuneration, £750 per annum and a percentage of the profits 
divided between them. Registered ссе, 78, King Street, Man- 


Electric Canal Haulage Company, Limited (60,462). 
—This company was registered on January 27th, with a capital of 
£3,000 in £1 shares, to adopt an agreement with B. H. Thwaite and 
George Cawley, and to establish electric generating stations for the 
distribution and use of electric energy for the p e of hauling 
veseels. The first subscribers (each with one e 
Cawley, consulting engineer; Obas. A. Embleton, engincer; John 
Oawley, clerk; Benjamin H. Thwaite, consulting engineer; Horace 
Allen, civil engineer; and Thomas J. Danney, mining surveyor, all of 
39, Great George Street, S. W.; Miss Ada M. Cawley, 54, Huron Road, 
Balham, S. W. Registered without articles of association. 


Medical Electro - Thermic Generator Company, 
Limited (60,475).—This company was registered on January 28th, 
with a capital of £20,000 in £1 shares, to acquire, take over as a 

concern, and carry on the business of y sory hot baths 
on by the Medical Electro- Th enerator Company, 
Limited, at 81 and 32, Upper Berkeley Street, W.; Buxton Hydro., 
Buxton ; Royal Ba ; Olifton Grand Spa, and elsewhere, 
and to acquire, sell, and use the Greville Electro-Thermio Air Baths. 
The first subscribers (each with one share) are:—G. Hickson, 16, 
Wickham Terrace, Towcester, clerk; A. E. Greville, Towoester, 
. solicitor; T. W. Precicus, 1, Norland Gardens, Norland Road, clerk ; 
Н. J. Garlick, 54, Porchester Road, Bayswater, clerk; Н. E. Greville, 
32, Upper Berkeley Street, W., solicitor; Reginald H. Andrew, 3, 
Nutford Plare, W., electrician; and J. Diekinson, 39, Bayham Street, 
Camden ‘Town, bath attendant. Registered without articles of 
asscciation. Registered office, 2, Staple Ian, Holborn, W.O. 


Yale Electric Power Company, Limited (60,498).— 
This company was registered on January 315%, with a capital of 
£10,000 in £25 shares, to an agreement with Thomas P. O. 
Yale, and to опту on the business of an Electric Light and Power 
Oompany at Bjaenau-Ffestiniog, in Merioneth, North Wales. The 
firet.sabscribers (each with one share) are:—Frederick S. Percival, 
Bodawen, Portmadoc, North Wales, quarry proprietor; Horace 
Percival, New House, Pakenham, Suffolk, major-general; Frar cis W. 
Percival. 2, Southwick Place, W., barrister; Oec'l E. Green, O:kfield, 
Forest R w, Sussex, gentleman ; Thomas P. O. Yale, Red House, 
Ri ca, Mon., electrical engineer; William C. Yale, J.P., D.L , Plas-yn- 
Yale, Corwen, North Wales; Edward H. Percival, J.P., Kenisbury 
House, Gloucester. The number of directors is not to be less than 
three nor more than five; the first азе the first five subscribers ; 
qualification, £200; remuneration, £100 per annum divisible. 


“Steady” Arc Lamp Company, Limited (60,532).— 
This company was registered on February 3rd, with a capital of 
£20,000 in £1 shares, to carry on the business of electric lamp manu- 
facturers, mechanical, electrical, and gas engineers, millwrights, 
timber merchants, and suppliers of electricity. The first subscribers 
ав with one share) are:— Walter В. Clowes, 55, Donnington Street, 

ticester, secretary; James S. Blackwell, 54, Clarendon Street, 
Leicester, electrical engineer; William A. Obarles, 12, Kennington 
s, B.E., engineer; Frederick O. Geary, 51, Kirby Road, 
Leicester, electrical engineer; Edwin E. Voss, 57, Ball's Head Street, 
Leicester, electrician; Doug as Francis, Mansfield Street, Leicester, 
range merchant; Alfred Lock, 18, Frog Island, Leicester, electrician. 
The number of directors is not to be less than three nor more seven. 
The first are Wm. A. Charles, James В. Blackwell (managing directors 
with £250 each per annum), Laban Simpson, Arthur J. Davis, Jobn 
F, Neal, John Rollitson, and Andre Stahl; qualification, £100 ; rema- 
as the company may fix. 


Search Light Syndieate (of America) Limited 
(60,537).—This company was on February 3rd, with a 

ital of £30,000 in £1 shares (9,000 A,“ 10,000 “В,” and 11,000 
н Де adopt an agreement with Thomas W. Goad and James N. 
Sparks, and to суту on the business of reflector and projector manu- 
facturers, importers and exporters, builders, engineers, electricians, 
metal workers, &c. The first subscribers (each with one share) are: 
—Thomas W. Goad, E. M. O. B, Westgate-on-Sea; J. N. SPAN 
AM. LO. E., Winchester House, E.O.; J. B. Moffatt, Winchester 
Hogse, E. O., clerk; B. M. Woodhouse, 52, Cannon Street, E.O., 
chartered accountant; J. Arnold Norton, Billiter Buildings, E.O., 
весте ; Henry J. Welch, 82, Abteville Road, Clapham, 
B.W., clerk; Thomas M. O. Stevart, 16, Albany, Road, Oamber- 
well, S. E, clerk. The number of directors is not to be less than 
threb nor more than seven. The subscribers are to appoint the first ; 
qualification, £100; remuneration, £500 per annum and 5 
ма. = Ms net profits divisible. Registered cfüce, 22, B 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Binko, Ridsdale & Co, Limited (54,566).—This oom- 
em be statu return was filed on November 11th, when the whole 
capital of £24,000 in £1 shares was taken up, and paid for in full. 


Bright's Light and Power, Limited (58,290).—This 
company's statutory return was filed on December 8th, when 66,667 
shares were teken up out of a capital of £200,000 in EI shares; 53. 
per share has been ca!led on 66,660, and £1 per share on the others; 
£16,547 has been paid, and £125 is in arrears. 


Berry's Electrical Company, Limited (58,587).—This 
company's statutory return was filed on December 31st, when 888 
shares were taken up out of a capital of £3,000 in £1 shares, and 
paid for in full, | 


Central Electric Supply Company, Limited (53,080). 
—This company's annual return was filed on January 19th, when 
307 shares were taken up out of a capital of £100,0C0 in £5 shares; 
£1 per share has been called on 300, and no calls have been mate on 
the others; £300 has been paid. 


Chelmsford Electric Lighting Company, Limited 
(36,124).—This company's annual return was filed on January 18th, 
when 9,878 shares were taken up out of a capital of £50,000 in £1 
shares. £9,871 has been paid, and £7 is in arrears. 


Bromley (Kent) Electrie Light and Power Company, 
Limited (64,127).— company’s annual return was filed on 
January 4th when 1,037 shares 


were taken up out of a capital of 
0.000, in £5 shares. £1 per share bas been called and £1,637 
receiv | 


CITY NOTES. 


Boug very important matters were discussed 
The St. James’s at the meeting of this company, held on Tugs- 
and Pall Mall day last, but, as far as the shareholders were 
Electric Lighting concerned, no question exceeded in interest that 
Company. relating to the issue of new shares at a pre- 
i mium. The suggestion of the directors was, 
that such a premium would provide a substantial addition to the 
reserve, but this was resented by a strong body of shareholders, and 
these differences of opinion led to the whole of the sharebolders 
being circularised both on behalf of the board and their opponents. 
No one denies the wisZom of building up a large reserve, and, as far 
as possible, it ought to be furnished from revenue; bat when it 
becomes necessary to raise fresh capital, we think that a company 
whose shares stand at three times their nominal value is justified in 
issuing shares even to the proprietors at a premium. It might baye 
been а pleacant thing for individual shareholders in the St. James's 
Company to have bought large batches of shares at par value and. 
sold them next day at something like the present market price; such 
а proceeding would enrich the individual, but would not help the 
joint purse of the company. Therefore, as it is the duty of the board 
to consider the interests of the whole body of shareholders, they were 
well advised in suggesting the issue at a premium, and the proprietors 
showed their good sense by accepting the recommendation of the 
directors. We must, however, raise a protest against an alarmist 
paragraph in the ¢ircular issued to the shareholders by the board. It 
is, we admit, important to impress the shareholders of the grave 
necessity of providing a reserve fund, but to do that by stating that 
the electric supply business is an industry “depending entirely on 
elaborate and refined machinery,” is, we fear, slightly exaggerative 
and quite undesirable. . 


Westminster Electric Supply Corporation, Limited. 


Tux report of the directors, to be presented to the ordinary meeting 
of shareholders to be held on Wednesday, February 15*h, at Eccleston 


Place, states that the supply of current which, on December 31at, 


1897, was provided for the equivalent of 290,561 lamps of 8 O.P., 
had increased by December 318t, 1898, to the equivalent of 339,986, 
and at the present time there are on circuit the equivalent of 
$43,617, and applications have been received for a further 8,134 
lamps of 8 О.Р, The length of roadway in which mains have been 
laid now exoeeds 48 miles, making about 197 miles of ways, into which 


: upwards cf 168 miles of copper (strip and cabl.) have been drawn. 


The directors ате taken special steps to encourage the use through- 
out the system of supply of 200-volt Jam pe. 5 
та completed, be to increase very po the capacity of. 


ting mains and to reduce fature capital expenditure under this 


head. The extensions. of the central stations at Davies Street and 
Eccleston Place, referred to at the last general meeting, have been 
completed, and the plant is at work. The plant and machinery have 
been working satisfactorily throughout the year, and have been fully 
maintained from revenue. Owing to the continued increase in the 
applications for current, the central station at Davies Street is now 
practically equipped for its maximum supply, while the space avail- 
able at the other stations will shortly be utilised. As it has been 
found impossible to obtain a further suitable site for extension or the. 
provision of a new station within the corporation’s authorised area, 
the directors havo united with the board of the St. James's and Pall 
Mall Oompany in promoting a Bill for a joint central station outside 
the com panies’ aress, for the purpose of supplying current in bulk 
to the existing stations of this corporation and of the Bt. Ja mes s com- 
pany. The capital invested in this undertaking, as shown in the 

ce-sheet, is at present unremunerative. The late prolonged 
strike in the South Wales coalfields, and unforeseen difficulties in the 
completion of Millbank Street station, have caused very considerable 
additional expense daring the year. The directors consider that they 
may congratulate the shareholders on the fact that, notwith- 
standing these difficulties and the extra rebate allowed to con- 
sumers, which came into force on January let, 1898, the 
total cost per unit remains about the same, and there is no decrease 
in the amount available for dividend. An interim dividend, at the 
rate of 10 per cent. per annum, for the half-year ending June 30th, 
1898, has been distributed. -After allowing for depreciatien, sinking 
fund, &o, the net balance available for dividend is £28,033 6s. 4d. ; 
the board therefore recommend the payment of a dividend at the 
rate of 14 per cent. per annum, less income-tax, for the past balf-year, 
making 12 ра си for the year ending December 31st last, carrying 
forward a noe of £1,000 9s.8d. The directors hava to record 
with extreme regret the death during the past year of their colleague, 
Mr. James Heelop Powell, and in accordance with Article 127 of the 
articles of association, they have elected the Right Hon. Lord 
Ampfbill to fill the vacancy. In accordance with the articles of 
association, two of the directors, W. Hayes Fisher, Esq., M.P., and 
Bir Douglas Galton, K.O.B., retire; but, being eligible, offer them- 
selves for re-election. 


-5 


Apglo-American Telegraph Company. 


Тнв ordinary general meeting of the Anglo-American Telegraph Oom- 
pany, Limited, was held on Friday last at Winchester House, O.d 
Broad Street. Mr. Francis A. Bevan presiding. | 
The Сналтвмли, comparing the figures of t half-year with 
those of the corresponding hslf-year, said there had been an increase in 
receipts «f no less than £14,418, the total rec:ipts being-£190,520, as 
against £176,102. In addition to these increased traffic receipts they 
bad also earned dwir g the past half-year £3,800 by the letting out 
of the Minia, and besides that they brought forward а balarcs cf 
£17,5€0. They had, therefore, the gross amount to deal with of 
£212 499, as against £167,832 last year. The increase over the corre- 
S E half-year in working expenses was £2,329, and in repairs of 
cables £2,668 ; altogether £5,032. Dedacting that from tbe £15,558 
gross increase on the receipts, they had an increase of £10,555, as com- 
red with the. corresponding period of last year. The renewal fund 
ud increased during the year by £59,700—derived, £24,000 from the 
amount sgreed to be taken out of revenue, £21,000 from interest, ard 
they had. realised some of their securities, on which there was a very. 
handsome profit of £14,300. These three items made up a. sum of: 
£59,700. The renewal fond was gradually attaining a very substantial 
amount, but it was the right policy to pursue, at all events. for the. 
present, to go on increasing that renewal fund. The result of these 
increased receipts was that they were able to give the deferred share-’ 
holders a dividend. They were able, after paying the preferred: 
shareholders their 6 per c2nt., to give the ot shareholders £3 93. 
for the year, and 18s. to the deferred shareholders. Of the amount 
required for this, no less a sum than £17,558 had been derived from 
the earnings of the Minia — the past year, and had they not 
had that windfall they would not have been able to give 
the deferred shareholders this substantial dividend. They 
had begun the year very well, and the gross receipts of the 
pool, of which the Anglo was entitled to 55 per cent., were rather 
more than £5,000 for the first month of the year above what they 
were in January, 1898. The 1874 cable had been broken, but not at 
шу great distance from the land, and at a place where there was no 
difficulty in repairing it. When the ice which was now down in the Bay 
had cleared away, they would be able, without the slightest difficulty, 
to mend the 1874 cable. He need scarcely my that they endeavoured 
ia every way to keep up to date as to appliances, to perfect as far as 
ре the work they did, and he believed they would continue to 
iminish what was called technically “dela the messages "— 
namely, the time occupied in the transmission of messages between this 
country and America. No effort would be spared on the part of the. 
directors or the management in order to ensure that this traffic ahould 
be conducted as perfec'ly as porsible. The arrangement which had 
been in operation for many years, by which this company carried the 
German traffic, expired at the end cf the year, and the German Post 
Office had given them notice that from the end of the year they 
would no longer be asked to carry their messages. This meant 
that they were going to make arrangements to lay a cable for them- 
selves, The ditcctors of the Anglo-American Company had 
had a deal of negotiation with the German Post Office 
authorities, and had tried in every way to make some 
arrangement withthem by which the laying of this cable should be 
avoided, All efforts had hitherto been unavailing, and the Germans 
seemcd to think that they ought to havea cable of their own, If 
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had made ор their minds to that it was impossible to prevent 
their carrying those wishes into operation, but he was not aware 
either that the capital necessary for laying the cable had been sub- 
scribed or that any cable had been ordered. . If this cable was laid it 
certainly would not be for the requirements of the traffic. It was 
absolutely unneeded as far as traffic was concerned; the existing 
cables were quite able to carry all the existing traffic, and could 
carry a great deal more. The chairman of the Direct United States 
Company rather seemed to convey the impreseion to his share- 
holders that their cables were pretty full, but he (the speaker) was 
inclined to take the other view, and to say that they could still carry 
a great deal more traffic than at present, and that, therfore, this 
cable, if laid, was perfectly unnecessary as far as traffic purposes were 
concerned. He did not exactly urderstand how those German gentle- 
men who laid the cable were going to mske very much profit 
ont of it, but that was their concern. They had before 
them the example of the French company, which had made nothing 
since it left the pool in 1886: and if the Germans were to make 
any profit it must be that they had a substantial guarantee from the 
Government. Again, though they might carry the traffic one way— 
outward from Germany—he did not see how they were going to get 
traffic from the other side. The whole of the traffic there was in the 
hands of the allies of tte existing companies, who were bound to 
hand to them all the traffic that they could collect; and if the new 
German cable were to make arrangements with any or the existing 
companies, it was evident the existing companies must give up some 
portion of theirs. He did not think they need be too much alarmed 
as to this threatened German cable. Probably it would come cff in 
some way or another, but he did not think tte loss would be to them 
quite so much as some people thought. It would be a loss un- 

oubtedly if carried ont. There was noconcealing that fact; but, 
considering that the company’s ordinary traffic was increasing, he 
was not fearful that this threatencd competition would affect them 
во very severely. The German Government might find some way in 
which they could carry out their arrangements. Meanwhile, all this 
company could do was to sit still. The chairman concluded by 
moving the adoption of the report and approval of the dividends as 
recommended by the directors, which was accepted. 


St. James’s and Pall Mali Electric Light Company, 


The ordinary general meeting of the shareholders of the above com- 
pany was held on Tuesday at the offices, Oarnaby Street Central 
ann: Golden Bquare, W., Mr. Eustace J. A. Balfour, the chairman, 
presiding.. : 
The report and accounts having been taken as read, the CHAIRMAN, 
in moving their adoption, said that since he had the pleasure of 
meeting the shareholders last year the business of the company had 
been carried on in a satisfactory. manner, and be was in a position to 
congratulate them on the continued success of tte undertaking. The 
extensions at 0 Street central station had been completed and 
equipped with machinery of the most modern type, and the ‘station 
was now in full working order, with a plant of 4,500 horse-power. 
The Mason’s Yard station had been fitted with new engines 
to overcome the difficulties which were experienced from vibration, 
and that station had been running satisfactorily throughout the year, 
in copjunction with the Carnaby Street station, with ite fall plant of 
1,500 horse-power, and there had been no cause of complaint. In the 
course of the year they bad added a total of 12,026 lamps to their 
service, amcunting to an increase of upwards of 13 per cent., and they 
had now a total of 142,853 connected. Fresh orders were coming in 
daily, including several large consumers, and there was every reason 
to auppose that the business would continue to expand in the same 
steady manner as it had in the preceding yesrs. A further reduction 
had been effected in the working expenses, and it was notable that 
in spite of the unfortunate strike which took place in the Welsh coal 
trade, and which enhanced the price of , their cost per unit of 
electritity—which was the lowest of all the metropolitan companies— 
had been slightly reduced, and he might aleo add that he believed they 
were among the very few companies against which no complaint was 
made in the matter of smoke. As he informed them in his speech 
last year the dircctors had acquired a freehold site on which they pro- 
d to deal with all future extensions and so secure economy in 
working. They had resolved to enter into an sgreement with the 
Westminster Electrio Supply Corporation to promote a Bill in the 
ensuing session of Parliament under the title of the Central Elcctric 
Supply Company, Limited, to erect a joint atation for the supply of 
electricity in bulk to their tive districts, and to share the ех: 
penses. Unfortunately, that Bill was opposed in the last session of 
Parliament by the Great Central Railway Company, who succeeded 
in getting compuleory wers over the land for their own 
purpose, thus delaying them a full year in their operations— 
time which they could ill spare. A fresh Bill had been 
drafted for the ensuing session, and a suitable plot of land had 
been scheduled for compulsory purchase, and in view of the favour- 
able attitude of the Joint Committee of Parliament which had under 
consideration last year the granting of additional facilities to electric 
supply undertakings, he thought there was a reasonable prospect that 
the tcheme would be carried through to a successful issue. The 
Central Electric Supply Company, which would be controlled by the 
joint boards of the St. James's ard the Westminster Companies, and 
placed under the same management, would be able to supply all the 
future requirementsof both companiesin the most economical manner. 
The result of the Bill would be to enable the directors to take steps to 
meet the growth of their business. The present plant would suffice 
for their requirements for another season only, and it was imperative 
that provision should be made for farther extensions for the winter 
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of 1900. The directors therefore were proceeding by Bill in the 
ensuing session of Parliament to acquire, by оотраногу purchase, 
certain property at the back of Carnaby Street station, and they pro- 
posed to extend their present premises, and put down sufficient plant 
as would enable them to meet all requirements. Oat of the profits 
of the year's working, the board proposed a dividend of 124 per 
cent., with a further bonus of 2 per cent.; but as he had pointed ont 
last year, the dividend of 143 per cent. was, in a certain way, a flo- 
titious one. With to the founders’ shares, as they wore aware, 
those rights had been extinguished by purchase—by the issue to the 
founders shareholders of 12,000 o ry shares. At present tho 
founders’ shares were held by him (the chairman) in trust for the 
company: and would shortly be technically as well as practically extin- 
guis The ordinary capital of the company would then stand at 
£160,000, and the directors to round off the ordinary share 
the issue of the re 


ders, and иреге m 
he was not in a at what price the issue would 
made, he might sta 
on the of building up an adequate reserve fand, and also of 
giving adequate profits to the shareholders. He was sorry 
to say that on that questicn the directors were in disagreement 
with certain large shareholders, and the board had thought it right 
to issue a circular to the shareholders, in which they laid their views 
on the matter very fully before them, and in which they asked them 
to su t their policy. Ia reply to that two circulars had been 
issued, in which, while no objection was taken to the formation of 

roper reserves, the opinion was expressed that such reserves should 
be provided ont of revenue. In looking at that question, the first 
thing to be paid was that the directors were not prepared to de 
from their settled policy of many years past—a policy which bad 
been approved by the bulk of the shareho! It must be remem- 
bered that the oompany was going to Parliament for extended powere- 
this year, and he felt sure that if i fequitur oth eae 
shareholders, and issued those shares af par, they wonid not stand any. 
chance of their Billthrough. They were, too, undoubtedly on the 
eve of seeing inventions introduced into electric lighting which 
would very much reduce its cost. It was very diffi 5 
what exact effect that would have upon the company, but it might be 
that it would produce an increased demand, so great and so sudden 
that they d have the utmost difficulty in meeting it. In that 
case, the question of raising fresh capital very rapidly might aries, 
and with the reserve fand which the issuing of the 8,000 odd shares 
would give them they would be able to meet such circumstances by 
raising new capital at a comparatively low rate of interest. 
Therefore, 1 * all tha 8 of га сазе, and 
especially ew of their applying arliament for compulsory. 
powers he and his fellow directors believed their policy to be a wise 
anda politic one. They must never forget that they were a public, 
and not a private company. They had no monopoly. Oompetition had 
been keenly felt in the past, and would probably be again felt in the 
foture, and in the face of competition a financial position was the 
only safeguard. In conclusion, he said that although the board were 
always sorry to differ from any section of their shareholders, yet they felt 


E 


bound in this case to adhere to their settled policy, in which, he was 


glad to say, they were su d by a majority of the shareholders, as 
evidenced by the proxies they had received. 
Sir J. H. Моватв seconded the resolution. 
. Mr. Е. P. 8. Бикр wished to move an amendment to the effect 
that it was desirable that the 8,020 shares should be offered to the 


d he could not accept that as an amendment, 
upon which Mr. Reed said he would ba compelled to move that the 


hands in their pockets to that extent for the purpose of establishing 
aca reserve fund. If the shared wera to be 


seconded the 
strongly that the shareholders ought to receive those 


Mr. Вост хов, in supporting the amendment, ssid that any share- 
, could make his own redemption fund out of 


Mr. W. H. Hurcumeson thought that it was unfair to burden the 
present shareholders with the creation of such a large reserve as was 
If the directors issued the shares at a small premium he 

thought the shareholders might be willing to accept it. 
Mr. Ногрив said that it might be a very excellent thing for the 


founders’ shareholders if the proposed issue was mado at a premium, 
but he thought that it would be a most unfair thiug to those who had 
bought theie shares in the market and paid £17 for them. 

Mr. WarrzR Luar (a director) said that so far as he knew the 
intentions of his colleagues, their idea was to put tho reserve fund 
into the business and use it, but they claimed a free hand with 

to that reserve fund. There were many uses to whith it might 
be put. Suppose they had a bad accident or a fire at their station, 
as prudent men they ought to havea large reserve fund on which 
they could draw io such a contingency if necessary. It must be 
remembered that all the directors were shareholders, and it would be 
а very nice thing for them to put many thousands of pounds into 
their own te, and those of their friends and the shareholders. 
They could do that simply by issuing the shares at par, and if they 
did not do so, the shareholders must believe at least that they were 
disinterested, and that they had very serious convictions on the subj sot. 
There was the чо of competition, which they must not ignore. 
The question of issuing the shares at par was one which the directors 
considered absolutely vital. They had been asked to name the price 
at which they would issue the shares, but they could not do t for 
they did not know yet when the money would be required. There 
was not the slightest doubt that they intended to issue them so as to 
give па 55 a substantial return of profit, but beyond that 

00 go. 

Replying to a shareholder, the OgarBMAS said that the directors 
had received proxies in favour of their policy tothe extent of £21,306, 
"y ое had been sent in against the tors to the extent of 

The Снатвмалм briefly replied пров the discussion, and upon a show 
of hands the report was adopted by 26 to 21 votes. 

Subsequently special resolutions were passed as follows: — 

That the capital of the compaay be-redacad from £300,100, 
divided into 20,000 preférence and 40,000 ordinary shares of £5 each, 
and 100 founders’ shares of £1 each, to £300,000, divided into 
20,000 preference and 40,000 ordinary shares of £5 each, by cancelling 
the 100 founders’ shares of £1 each.” 

“That the Biil introduced into Parliament intituled ‘A Bill to 
empower the Bi. James’s and Pall Mall Electric Light Oompany, 
Limited, to acquire lands and erect 9 stations, and for other 
purposes,’ a copy of which has been submitted to the meeting, Ъз and 
the same is hereby approved subject to all such additions, altera- 
aged and variations as Parliament may think to make therein or 
sanction.” = AS 


Central London Railway Company. 


Tus report of the directors of the Central London Riilway Company 
for the half-year ended December 31st last, to be submitted to the. 
seventh half-yearly general ‚ to be held in London on 15th 
inst., states that the expenditure for the half-year has amounted to 
£371,568, the total to date being £2,445,077. A further call of £2 
per share was made, payable on January 13th last, aad since the close 
of the year the Electric Traction Company have been paid thereout 
the cash amount due to them under the contract for work done to 
December 3186 last as certified by the engineers. The engincers. 
report that the main (пе and station tunnels are completed, with the 
exception of 100 yards which remain to be constructed at the Bank 
Station. The lift shafts are sunk at this point, and the roof of the 
public subway is now being Judam The low-level sub way connecting: 
the Lombard Station of the City and South Loadon R ul ray Oompany 
with the Bank Station iscomplete. Substantia! progress hag been made 
with the power station and дерб at Shepherd’s Bush, and the larga 
buildings. necessary for the stock and electric 

haar ig pop р 

plant has зеп delivered, and its installation will shortly be com- 


permanent way are in course of delivery and the 
rails are being laid down. Having regard to the special diffical tics, 
entailing material delay in completing the large underground station 
in front of the Mansion House, the board have deemed it advisable 
to apply to Parliament for an extension of the time allowed for the 
completion of the works and for an iucrease in the sum authorised to 
be paid as interest to the proprietors daring the construction of. the 
railway. A Bill Vr prea dias time for one year from June 30th 
next will be submitted to the proprietors at the special meeting to be 
held after the conclusion of the ordinary meeting. The directors 
record with sincere regret the death of Sir John Fowler, Bart., who 
was one of the engineers of the company. 


- Cambridge Electric Supply Company, Limited. 


c :nt., 36 new consumers have been added, 
making the total 365. ero has been a general incceass all round in 
the company’s extension of mains, the capital expenditure for the 
past year has been 43,035 13s. 7d. ; 16,706 yards cf pipe and cable 
have been laid down, and the duplicatesystem of distribution referred 
to in last year’s report is on the point of completion. The company 
after paying all charges, placing £250 tothe reduction of рейн нет. 
expenses, £300 to dep tion account, and £84 1s. 7d. to tLe credit 
of suspense account, has a balance of £3,037 94. 11d., which, added 
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to £299 16s. 10d. brought forward from last year, makes £3,330 
бе. 9d. An interim dividend of £1,068 9s. Sd. and interest on tem- 
rary overdratt £71 06, 3d., have already been paid, leaving a net 
oe of 9100 116 ee jn of тшер ше е 8 a 
yment of a dividend of 4j per cent., making, per cent. 
аду раї cent. for the year. This will absorb £2,067 
бз. 6d., leaving а balance to carry forward of £123 115, 9d. 


4 


Neweastle and District Electric Lighting Company, 
Limited. 3 


Tum report of the directors of the above company states that the 
supply of current continues to give satisfaction to the company’s 
consumers. The installations connected to the company's mains 
duriog the year are equal to 3,678 10-candle-power lamps, bringing 
the total up to about 36,278, and 778,828 units of electrical energy 
have been supplied, as against 642,969 units supplied in 1897. During 
the past year 2,563 yards of main and branch piping have be:n. laid, 
together with 10,356 yards of main and branch cable. The gross 
earnings during the year amount to £7,516 0з. 1d, and after paying 
interest, and making provision for depreciation, the directors are 
able to recommend a dividend of 5 per cent. for the half-year ending 
December 31st (less income-tax), which, together with the interim 
dividend paid in August last, makes the dividend 8} per cent. for the 
year. Sir B. O. Browne retires by rotation, but is eligible, and offers 
himself for re-election as a director. The auditors, Messrs. Strachan 
and Co., also offer themselves for re-election. 


National Telephone Company, Limited. 


Тив report for the half-year ended December 31st states that the 
py e = cog bee esp uy Seid АНУ юра with 
i or correspon: of 1897. e expenses 
amounted to £312,462, as com with £288,085, and the net 
result for the half-year (after deducting the Post Office royalties, 
amounting to £54,356) is a profit balance of £206,888, as com 
with £178,457. The rentals carried forward for unexpired terms of 
contracts amount to £536,654, as compared with £473 586. 
Oat of the available balance the board recommends a dividend at the 
rate of 6 per cent. per annum, less tax, on the first and second pre- 
ference shares, 5 per cent. per annum, less tax, on the third prefer- 
ence shares, and 6 per cent. per annum, tax free, on the ordinary 
shares. The board also proposes to transfer £50,000 to reserve, and 
to carry forward £8,287. The sum of £367,201 has been expended on 
capital account during the half-year in the erection of 6,932 addi- 
tional exchange and private lines and in the constraction of under- 
ground lines, 


Great Northern and City Railway Company. 


Tun half-yearly meeting cf this company was held on Tuesday last 
atthe Westminster Palace Hotel, Sir Charles Scotter in the chair. 
The Сналтвмли said that it was now nearly nine years since the first 
Parliamentary powers were obtained for making the railway, but no 
efforts appeared to have been made to raise the capital until 1894. 
The application to the public at that time was not successful, and the 
scheme was allowed to remain in a ce for some time. Applica- 
tions had, however, been made to Parliament and granted for exten- 
sion of time and other powers, and the line was to be completed by 
the end of Jane, 1902. Although he was fully acquainted with the 
scheme as originally submitted to Parliament he had no connection 
with it until the beginning of last year ; and, having carefully looked 
into the evidence given before Parliament, he had come to the con- 
clusion that there was no underground electric scheme in London at 
the present time which had more justification for its origin, or which 
offered better prospects of ultimate success. It would not be dependent 
upon а limited area for its traffic, but it would practically be tbe City 
terminus of the Great Northern Railway, and the railway itself ran 
through and would accommodate a district which was said to be the 
most densely populated part of London. The Great Northern Rail- 
way Company were by agreement bound to run a minimum of 50 
trains each way per day, and he would not be surprised to find that 
number largely increased when the line was opened for traffic. The 
growth of the Great Northern suburban traffic was phenomenal, and 
Sir Henry Oakley, when supporting in Parliament the Bill for the 
making of the railway, stated that it increased at nearly one million 
per annum., The railway differed feom other electric railways in the 
fact that the tunnels were larger and quite capable of taking the Great 
Northern rolling stock without difficolty, so that their suburban traffic 
could be efficiently worked to and from the City in through trains and 
in much less time than by any existing route. When the first pro- 
speotus was issuéd by him and bis colleagues last June they did not 
go to allotment, because the amount subscribed did not resch 
£1,000,000 — the minimum sum they had fixed as that 
which would justify their proceeding with the railway. Some 
people fhought that they were too cautious, but that was the 
directors' determination, and ther: fore they returned the amount sub- 
scrib:d. А few weeks later, thanks in a great measure to the influence 
and perseverance of Bir Henry Burdett, arrangements were made 
which secured the ne fands, and the prospectus was adver- 
tised again for one day only, with the result that on July 20th last the 
directors went to allotment with more than £1,000,000 of share capital 
subscribed, divided amongst sbout 400 shareholders. As to the con- 
atruction of the railway, & contract had been entered into with Messrs. 
S Pearson & Son, Limited, to carry out all the works ard equipment 
for the lire at a lamp sum, they taking all the riske. Tho engineers 
were Sir Douglas Fox and Mr. Franci Fox, from whom tbey had 
received a report upon the progress of the works, dated the 6th inst., 


which stated that at the Regent’s Canal the contractors were in the 
possession of all the necessary houses, except one, for the tem- 


generating 
station. The working shaft at that point had been sunk to 


enormous con: 
piercing London throughout with electrical railways. 
Bir ALLEN Sa RL. seconded the motion, which was adopted. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have appointed s l settling days as under:— Wednesday, 
February 15th.—OCosta Rica Electric Light and Traction Company. 
Limited—£130,000 5 per cent. first debentures, Nos. 1 to 1,000 of 
£100, and 1,001 to 1,600 of £50 each. Wednesday, March 29th.— 
Illinois Oar and Equipment Company—€0,832 shares of $25 each, in 
certificates of 10 shares, and bave ordered the same to be quoted in 
the Official List. 


W. T. Henley's Telegraph Works Company, Limited. 
—Bubject to audit the directors recommend a dividend on the 
ordinary shares at the rate of 19 per cent. per annum (inclading the 
interim dividend of 4 per cent. already paid) and a bonus of 2 per 
cent. per annum, less income-tax, payable March Ist. 


Eastern Telegraph Company, Limited.—At an extra- 
ord general meeting held on Wednesday at Winchester House, 
Mr. J. Denison-Pender presiding, the resolation which was passed at 
a previous meeting was confirmed. · The resolution was for altering 
clause 29 of the articles for association. 


. City of London Electric Lighting Company, Limited. 
— Theo directors recommend a final dividend on the ordinary shares 
of 3j per cent. on the capital paid up, making a total dividend cf 
6 per cant. for the year ended Decembar 31st. 


Telegraph Construction and Maintenance Company, 
Limited.—The directors propose paying a dividend of 10 per cent. 
(£1 4s. per share) in addition to the 5 per cent. already paid, making 
15 per cent. for the year 1898. 


Brush Electrica] Engineering Company.—The 
directors have declared an interim dividend at the rate of 6 per cent. 
per annum on the preference shares for the half-year ended December 
91st last. 


W. T. Glover & Co.—The transfer books of this 
company will be closed from the 4th to the 17th inst. 


Waterloo and City Railway Company.—The meeting 
of this company was held yesterday afternoon, when the re WAS 
adopted and a 3 per cent. dividend declared. A report 


appear 
next week. 


TRAFFIO. REOEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
onang. коршы 4th, 1899, were £172 1 6d.; aggregate to date, 
s. 6d. 


The Bristol Tramways and Company, Limited.—The receipts for the 
week ending February 8:4, 1880, were £2,274 19s, 8d.; corresponding 
period, 1806, 49,276 0s. 8d.; decrease, £1 83. 


The City and South London Railway Company.—The por for the week end- 
ing February 5th, 1899, were £1,185; week ending did , 1998, 
£1,068; increase, £72; total receipts for half-year, |1899, 088; оотте- 
sponding period, 1898, £6,456; increase, £289. es open, 8j. 

The Dover Corporation Electric Tramways The чоры tor ше, чың 
onang Peb 4th, 1899, were £124 19s. 6d.: week ending February 
4th, 1898, £101 Os. 5d.; inorease, £28 193. 1d. Total receipts to date, 1899, 

£711 18s. 7d. ; corresponding period, 1898, £538 0s. 8d.; increase, £178 17s. 11d. 

Miles of track A er week ending February 4th, 18$9, 8; 

February 4th, 1898, 2. Car miles run week en February 4th, 1899, 

4,2265; week endíng February 4th, 1899, 2,581. umber of oars, week 

ending February 4th, 1899, 11; week ending February 4th, 1898, 7. 


The Dublia United Tramways Company.—The receipts for the week ending 
Friday, February 8rd, 1809, were as follows:—D. U. T. Oo., horse cars, 
£1,693 10s. lid.; ditto, eleotrio cars, £826 10s. 11d. ; D. В. D. Co., eleetric cars, 
£551 2s. 7d.; total, £8,071 4s. 5d.; corresponding week last year—D. U. T. 
Co., horse сагв, £2611 1s. 8d.; ditto, electric oars, 2116 14s. "7d.; 
D. S. D. Co., electric cars, £896 17s. 9d.; ою £8,124 7d. ; 
£58 98. 2d; aggregate to date, £15,421 188.9d.; ditto last year, £15,659 8s. ; 
decrease to date, 2297 14e. Worked :—The mileage open is 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
January 18th, 1899, were £288; total receipts to date, 1899, from June 99th, 
1898, £7,589. Miles of track open, 8}. Car miles run, 8,995. Number of 
cars, 10. Week ending January 25th, 1899, £295; total receipts to date, 
1t99, from June 29th, 1898, £7,684 Miles of track open, 84. Car miles 
run, 4,929. Number of cars, 10. 

The Liverpool Overhead Railway Company.— The receipts for the week ending 
February 5th, 1899, amounted to £1,278; corresponding week last year 
£1,283 ; decrease, £10. 


The South Staffordshire Tramways Company.—The receipts for week ending 
February 8rd, 1899, were £587 8s. 4d.; aggregate erg ree five weeks, 
£2,895 14s. gd. ; week ending Februsry 4tb, 1 £608 9d. te 
receipts for five weeks, £8,957 198. 54. | 
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SHARE LIST OF ELECTRICAL COMPANIES. —TELEGRAPH AND TELEPHONE COMPANIES. 


Business don 


Stock 


Present or Dividends for Closing Closing M ses! А 
Issue. ХАМЕ. рае the last three years. мерено, Feb. 8th. рер 8th, 
124, 400 African Direct Telegraph, 4 95 ова. i "m ^. | 100 | . 100 —104 100 —104 
25,000 | Amazon Telegraph, shares  ... о ай os % 10 wes 8 — 4 3— 4 
126,000 Do. do. 5 % Debs. Red. . ees das „% 10 a 87 — 82 87 — 92 
905,5001) Anglo-American Telegraph ... e n stock £2 188] 8 Өв 68 — 70 | 68 — 70 
8,047,220! Do. do. 0 Pref. eos ean .. Stock £5 68 6 120 —121 120 — 121 
3,047, 2207 Do. do. ve erred... 85 ss з T >R 163— 17 164— 17 
190,000 | Brazilian Submarine Telegraph „ 107 7 9€ 152— 164 | 152— 16} 
15,0001 Do. do. 5 F Debs. "gna series, 1908 .. is 110 —114 110 —114 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... ies $us iia 6 | 4 81 
10.000. 000 Commercial Cable a ies se. von, CUBE 180 —190 180 —190 
1,832,523l Do. do. Sterli 800 year 4 % Deb. Stock Red. Stock 104 —108 104 —106 
,850 | Consolidated Telephone Construction and Manufacturing | 10/- tk 
16,000 | Cuba Telegraph ... 885 те see n E ..| 10/8 — К — 9} 
6,000 Do. 10 Pref. ... e T" - ..| 10 10 17 — 18 17 — 18 
12,931 | Direct Spanish Telegraph А 5 4 4— 6 4— 5 
6,000 Do. do. 10 < / Cum. "Pref. 5 10 10 — ll 10 — 11 
80,0007 Do. do. 4) B Debs., Nos. 1 to 6, 000 . 50 21 104 — 107 |104 —107 % 
90,7101 Direct United States Cable % „ 121— 121d 124— 13 
120,000 Direct West India Cablo, 43 Y Rog. Deb. ... .. 100 102 —105 102 —105 
4,000,000 | Eastern Telegraph, Ord. Stock ... i Stock 175 —180 |177 —182 
1,295,000 : Do. 34% Pref. Stock us 100 103 —106 103 —106 
500,000 Do. He Certs., all paid ... 55 103 —106 103 —106 
89,900 Do. Debs., repayable August, 1899... | 100 | 5 99 —102 xd 09 —102 
1,2, 2881 Do. ‘ Mort. Deb. Stock Red. Stock 4 125 —129 125 —129 
260,000 pum re 5 E EST Telegraph 10 7 172— 184 | 173— 18 
5 us. Gov. Bu eb., 1900, red. ann. 
16,2002 ш reg. 1—1, 040, 8, 976—4, 896 100 5 % 99 —103 99 ——108 eee 006 
64,4001 Do. do. Bearer, 1 68 5 975, 4,827—6, 100 | 6 7 100 —108 |100 —108 m p 
820,0001 Do. 49% Deb. Stock ... tock| 4 124 —128 xd/124 —128 1241 i 
85,1001 [ees and ion) ea ce nie Telegraph, б b Mart. Des 100 6 .. 99 —103 99 —108 Е 
46,5001 Do. 2 do. AE bearer, 2, 844 to б, 100 5 eee tee 100 —108 100 —108 eee ooo 
300,000 55 % Mort. Debs., Nos. 1 to 8,000, red. 1909 100 | 4 vss . . 1108 —106 xd102 —106 eae T 
200, 0001 Do. 5 Beg. Mt. Debs. ee Bub. $ 1—8,000 | 25 4 ix . . 104 —107 104 —107 |... РА 
180,227 | Globe Telegraph a and Trust „10 AX | 4 .. 127— 183jxd| 122— 18} | 184| 123 
180,043 Do. i Ф Pref. TY eos 10 6 6 ee A E 17}xd 164— 14 171 17} 
150,000 | Great Northern e of Copenhagen... ..| 10 10 10 ae — 80 29 — nis T 
150,0001 Do. do. do. do. Debs. .. 100 5 5 ie 101 —104 101 103 бк TA 
97,800 Halifax & Bermuda Cable, 44% Ist. Mt. Doais n. 1-1,200,rd.| 100 |... m .. | 99 —108 99 —102 TN n 
17,000 | Indo-E Telegraph eo ‚| 25 10 10 .. | 58 — 61 68 — 61 602 |... 
100,000]! London Platino-Brazilian Telegraph, 6 Ф Debs. .. ..|100,6 6 .. 109 —112 |109 —112 hiss wes 
597 | National Telephone, 1 to 484,597 dee кз 8 5 5i 6 6 % 65)— 6 6 68 
15,000 Do. 6 Cum. lst Pref. eee ees eee 10 6 6 6 14 — 16 14 — 16 158 eee 
15,000 Do. 6 Y Cum. 2nd Pref. ... 10 | 6 6 6 18 — 15 13 — 16 s s 
250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 250, 0⁰⁰ 5,65 5 5 6j— 5% 5§— 63 55 6H 
1,829, 4711 Do. a $ Deb. Stock Red. Stock 84 34 84 99 —102 99 —101 1004 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1| 6 5 do j— + — be T 
100, 000 Pacifio and European Tel., 4 Ф Guar. Debs., 1 to 1,000... | 100 | 4 4 104 —107  |104 —107 99 | ... 
11,839 Reuters ТҮ T1) TY) TI TT [TII 8 5 5 — 7% — 7% 7 TII 
8,881 | Submarine Cables Trust vex "t eee - „. |Oert.| ... a 188 —148 |186 —141 TY " 
68,000 | United River Plate Telephone We Дер Б 85 5 16% 43— 5 — bi 6b | ... 
161,788 Do. do. 6 Debs. eee eee ese Stock eee eee 108 —106 104 —107 106 oe 
,0001| West African Telegraph, 5 Y De 100156% 5 % 100 —108  |100 —108 E Ms 
80,008 | West Coast of America, Nos. 1—80, 000 and 58, 001—858 ,008 N .. ‘as — 1 i— 1 sae vi 
150,000 Do. do. 4% Debs., 1—1 ‚500 gua. by Bras. dine Tel. | 100 ... ssi 108 —106 103 —106 isi -— 
64,260 | Western and Brasilian Telegraph sé oe | 15 | 3 33 124— 121— 1 A et 
88,129 Do. do. do. 5% Pref. Ord. . son 45 5 8 — 8 — Bk | .. 
88,129 Do. do. do. Def. Ord. A j ni i 4 — 4 — - ТЯ 
880,521 Do. do. do. 4 95 Deb. Stock Red, coe |Btock| ... is 106 —108 105 —108 107$ T 
88,321 | West India and Panama Telegraph . eo. | 10/1 li— 14 là— 13 il} ІА 
84,568 Ро. do. do. 6 8% Cum. lst Pre... 10 6 6 104— 10% 1 10$ 10$ | 10} 
4,669 Do. do. do. Cum. 2nd Pref. . 10 | 6 6 9 — 10 8À— 94 85 ove 
80,000 Do. do. do. 5% Debs. 4, Nos. 1 tol ,800 100 | 6 5 104 —107 |104 —107 as 
158, 100 Western Union of U. S. Telegraph, 6 95 Ster. Bonds ... 100 6 6 98 —108 98 —108 - 
ELECTRICITY SUPPLY COMPANIES. 
80, 00 Oharing Oross and Strand SCARE Suppl 5 du si 
,000 | Do. do. do. 41 % Cum. Леер ы 6 — 6— 8886 
84,000 “Chelsea > Electricity Supply, Ord., 6 | 5% 6 А 9—10 9 — 10. 
60,000 | do. do. 9 Deb. Stock Вей... Stock, 44% 43 „ 118—115 114 —116 115 .. 
50,000 , City of London Electric Lightirg, Ord. 40 ом 000 ..| 10/7 % По 6 & 233— 244 | 23 — 24 283 23% 
10,000 Do. Ота. Nos. 90,001 to 100,000... e| 10 „ „ 22 — 24 22 — 24 225 225 
40,000 Do. 69 Cum. Pref., 1 to 40,000 ... 10169 62, 16 Ф ! 154—1 18—16 | .. | .. 
400,000 | Do. 5% Deb. Stock, Scrip. (iss. at £118) all. all paid 16595 5 .. 195 —180  |125 —180 , ... M 
80,000 County of Lond. & Brush Prov. Elec. Ltg., Ord 10 si, wi . |12)3— 184 | 124—1 19) 122 
10,000 Do. do. do. Nos mech a 10|.. aes 12 — 18 Des 18 13 | 124 
000 Ро o. de. 6 40,001—80,000 | 10 6% 6 18—18 | 164—1 1442 
17, 00 Edmundsons Elec. Corp., Ord. Shares 1—17, 400 5 E 6 Me 5 5 — = P on 
15,661 | House-to-House Electric Light Supply, Ord., 101 to 15,761| 5) . 4 9 — 10 9 — 10 id^ us 
12,000 Do. 7% Cum. Pref. ... 5 7 V | 7 94— 1 9)— 10 
110,000 | London Electrio Supply С алый, Limited, Ord. 7 8 ase 5 34— 44 984— 4 83 .. 
48,050 Do. do. do. 0 % Pref. 8... 63— 7 66-7 63 6 
100,000 Do. do. do. 4% Ist Mt. Db. Stock Rd. |Stock| ... 108 —105 103 —105 105 
63, 600 plies ocr Electric Supply, 101 to 62, 500 „| 0159$ 6% 19 — 20 184— 19} 199 18H 
22,500 Nos. 62,501 to 85,000, £4 paid TAE 12 — 13 12—18 12 
220,000? Do: % First Mortgage Datenaa Stock 447 | 4) 118 —121 118 —121 1203 
6,452 Notting Hill Electrio Lighting e 0| 10,4% 6 .. |17— 18 173— 18h | 18} 18 
31,980 St. James's and Pall Mall Electric Light, Ога. ... 5 103% 14455 144% | 17 —18 | 164— 17} 171 172 
20,000 Do. do. 7% Pref., 20,081 to 40,080 57% 77 7% 9—10 9 — 10 91 9H 
65,000 South London Electricity Supply, Ord., £3 paid ... T" 5 | de TD NE a 38— 33 ` 3i— 38 38 3g 
79, ,900 | Westminster Electric Supply, Ord., 101 to 80,000 5.9% = Ф 12 Ф 154— 164 154— 164 16 16 


* Bubjeot to Founder's Shares. 
1 Unless otherwise stated all ne are fully paid. 
Dividends marked 


i Dividends 
§ are for a year consisting of the letter 


Quotations on Liverpool Stock Exchang 
ид) in dutetred share warrante, [ront belt being used 1 Si capital, 
of one year and the first part o 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Business done 
NAMB, or Dividends for ee 3 during week 
EM the last three yoars, eb. lst. eb. 8th. Feb. Bth, 1699. 
1896. | 1897. | 1898, Highest. 
m ©“ A" shares, Nos. 1—60,000  ... aes vie T4 age ses vi 3 — 8} з — 8j 8S 33 
43 % 1st Mort. Deb. Stock Red. - ... Stock . | 94 —100 94 —100 ЕТ ТР 
Pri rro ates Qu. e. 86,001 5 10, .. : .. |1741— 188 | 17 — 18 17H| 17% 
o ; um. 000 | 3i 
Do. do. 5 5% Perpetual Debenture Stock Stock m .. |120 —122 120 —122 1214 T 
Brush Eleol. Maging., Ord . 1 to 90, 00 еб Я 8| wl | ni es li— 2} li— 24 2 1H 
Do. Non-cum. 6 Pref., 1 to 90,000 2 | wil 4%] — 2 2 28 i su 
Do. do. Perp. Deb. Stock .. [Stock] ... "n .. |111 —115 111 —115 e "a 
Do. do. 2nd Deb. Stock Red.. |Stock| ... .. 1101 —104 |101 —104 101 sis 
Callender's Cable Construction shares, Nos. 1—20,000 ... 5| ... г ie 1 1 114 113 | 10} 
Do. do 44 95 1st Mort. Deb. Stock Red. Stock з р .. 110 —113 |110 —118 925 Ө 
Central London Railway, Ord. Shares 10| .. | . .. | 98— 102 9f— 102 103 99H 
Do. do. do. £8 paid ...  ..| 10] .. 85 КУ 74— 84 72— 8} е - 
Do. do. Pref. half.shares £3 paid e wae i 81— 4 3)— 4 T et 
Do. do. Def. do. £5 paid Я NT m ўве 4— 4 4— 4 43)... 
City and South London Railway  ... .. Stock IN 19%] 21 09 — 71 71 — 78 72 704 
Do. do. Ord. shares, Nos. 1 to 22, 500 £5 рі. 10| < ase i iu 8)— 4 4t1— 5} ses 
Crompton & Co., Nos. 1 to 82,008  ... 8 à 21 e 24— 3 22— 3} T 
Do. 5% 1st Mort. Reg. Debs., 1 to 748 of ` 98 —101 98 101 
£100, and 901 to 1,070 of £50 Red. s б di x a e i 
dison & Swan Utd. El. Lgt., “A” shares, £3 pd. 1 to 99,261 5i 6 T 8 21— 3 28 2% 
Do. do. do. ** А” Shares, 01—017, 189 б AE 6 @ T 4— 5 4— 5 vid eee 
- ро, до. фо. T |55 Deb. Stock Red. ...|.100 | ... sds . | 97 — 99 97 — 2 2; hi 
ectric Construction, 1 to m 5i 2| 5 6 6 — 21— 2 ase 
Do. do. 7 % Cum. Pref., 1 to 25,000 90 2 T. 16 T m Р з — 8i 34 | .. 
Do. do. 4% Perp. ist Mort. Deb. Stock Stock M .. |103 —106 108 —105 1044 | 103 
Elmore's Patent Copper Depositing, 1 to 70,000 ... m 2| . i s 9— 8 üi— f sae iis 
Elmore's Wire Manufacturing, 1 to 60,385, issued at 1 pm. 2| .. КУ bs 1— 4 i— 4 see ee 
Greenwood & 5 7 B Cum. Pref., 1 to 9,600 ..| 10| 7 q м 10 — 12 10 — 12 кез m 
o. o. do. 7 Ф Pref. ...  ..| 10| 7 7 7 184— 194 | 18$— 194 184 | ... 
Do. do. do. 4% Mort. Deb. Stock... Stock 44 44 .. |110 —116 111 —116 TT re 
India-Rubber, se aaa and Telegraph Works .. | 10 | 10 10 .. | 22 — 28 22 — 23 2273 
ii Do. T eM un ou 4% 1st Mort. Debs. | 100 | ... T .. 102 —108 102 mo is i 
verpoo er Wey) bref eae eee eee eee 10 32% 101— 104 104— 10 eee eee 
Do. do. 210 paid  .. ... | 10 55 5 5 F 14 — 15} |14j— 1. 
Telegraph Construction and Matteo e 05 oe | 12 | 16 € 15 Z| 15 Z| 87 — 41 — 4l 403 | 39 
Telegraph Manufacturing, Ord. Nos. 6,601 to 20,000  ... B. ous T T 8)— 9 4 gm 9 is - 
Do. do. 55 Cm. Prf. Nos. 6,601 Чо 20,000 б ; en zi 54— 6 64 6} js 
Waterloo and City Railway, Ord. Stock nn. | 100 . see 3 * 109 —112 aud 5—112 гё 


Pasa оң 


British Aluminium, 


t Quotations on Liverpool Stock E хемде. 
Dividends marked § are for a year consisting of the latter part of one wai and the first part of the next. 


LATEST PROCURABLE phar ы OF SECURITIES NOT OFFICIALLY QUOTED. 


m Electric ic Supply, Ordinary £5 dae . peo 10}. 


Ordinary, 10—12; 7% 11—12. 


House-to-House, 44% Debentures of £100, 106—108. 


en u paid)“ 
бшу paid) 7 ма), 1—8. * 107—110 . Dividend, 1897, 
Bank rate of discount 3 per cent. (February 2nd, 1899). 


MARKET QUOTATIONS, Wednesday, February 8th. 


CHEMICALS, &c. 


Knightsbridge Electric Lighting ; Ordinary Pag" 
id) 18—14; 1st Preference Cumulative 6%, £5 


: 8 


e Ерэн 


National Electric Free Wiring, 10s. paid, 8/6 to 9/6. 


Smithfield Market Electric, 41—41. 
T. Parker, £10 (fully paid), 15%. 


3 or 


This week. Last week. Decrease. 
a Acid, Hydrochlorio . per cwt. 5/. | 5/- | 
6 ù i ee per owt.) 22/- 22/- 
а „ Orxalic. S per owt. 82/- 82/- 
a а Sulphurio T per cwt.) 5/6 5/6 | 
а Ammoniac, Bal .. .. рег cwt,| 87/- 87/- 
. Ammonia, Muriate (grey) . perton £19 £19 | 
Ра (white) per ton £26 £26 
а Bleachin powder oe .. per ton £5 15 £5 15 
a Bisulphide of Carbon .. . per ton | £15 £15 
a Borax ee ee .. рег ton £16 10 £16 10 T | 
а Benzole (90 9, ) es .. per gal. | 7/- 7/- T | 
a „ (50/90 %) per gal. 5/6 5/6 | - | 
a Copper Sulphate.. . per ton | £24 £22 10 30 inc. 
a Lead, Nitrate . .. рег ton £28 £23 | * 
- » White Sugar .. рег ton £80 10 £30 10 
» Peroxide .. per ton £27 10 £27 10 
а 1 Spirit .. per gal. 2/9 2/9 | 
a Na rat olvent (90 0% at 
per gal. 5/6 5/6 
a Potash, y MUSS in ‘casks. . per lb. 81d. 844. 
6 p Caustio (75/ 80 % per ton £24 £i 
4 Bisulphate А . рег ton £35 £35 
a a Bhellac e ee .. per owt. 67/- 67/- 
а Sulphate of Magnesia a .. рег ton £410 £410 
a Sulphur, Sublimed Flowers .. per ton £615 £6 15 
е » 3 .. рег ton &5 15 #5 15 
Lum . perton| £55 £5 5 
я Boda, Caustic (white 70 8%) per ton £710 £7 10 
a „ Crystals .. per ton £8 £8 
а „ Bichromate, casks 


per lb, | 8d. 8d. 


Quotations supplied ы Messrs. G. Boor & Со. 


з 322422 


10 The British 5 Oo., Ltd 
н » Mears. Thos. Bolton & Sons. 
0 » 
" " 

The таша Нары G.-P., and Works Co L 
„ „ Messrs, James & Ee Tru ч 
m M м Jackson & Till. 


This week. Last week. Increase or 


METALS. &o. 
b Aluminium Wire, in ton lots. рег ton 2224 £224 
Sheet, in ton lots per ton £191 £191 
c Brass (rolled metal 2" to 12") basis per lb. | а. 73а. 
: » Tube (brazed) per lb. 10d, 91d. 
» Wire, basis per lb. 84d. Bd. 
f Ebonite Rod per lb. 8j- 8/- 
» Sheet per lb. 5/- E 
g Copper Bars е рег ton £79 £79 
g „ Wire (basis price) per lb. 93d. 9d. 
g » Sheet .. per ton £79 £79 
ТЕҢ“ od 50 .. per ton £79 | £79 
n German Silver Wire per lb, | 1/6 | 1/6 
h Gutta-percha, fine per Ib. 6/- 6/- 
h India-rubber, Para fine per lb. | 4/14 to 4/2 4/3 
í Iron, Charcoal Sheets .. .. рег ton £18 £18 
6 ь Pig (Clev eland warrants) per ton 47/94 47/8 
i ,, Forgings,accordingtosize per ton From £11 | From £11 
4 , Scrap, heavy per ton | 50/- to 55 45/- 
i „ Wire galvanised No. 8. per ton £8 15 £8 15 
g Lead, English Ingot . рег ton 415 £15 
heet .. . per ton £15 15 £16 
1 Mica (uncut slabs 8" long) per lb. 6/6 6/6 
m Manganin Wire No. 28.. per lb, | 8/- 8/- 
g Mercury ve ‚ per bottle £8 5 £85 
o Platinum per oa. £866 £3 6 6 
í Steel, Magnet, acc'd' g to desc' id n p.ton | From £15 to £40 
4 Steel, EUN in bars .. à | £58 £58 
g Tin, block . . per ton | £115 £115 
8. NL cas e per lb. 1/6 1/6 
n „ Wire Nos. 1 to 16 .. per lb. 1/6 1/6 
j Yarns, Cotton, Single 101b. bundles pr lb. 62а. 62а. 
j „ Flax, 6 or 8 lea.. per lb. 4d. 4d. 
j = Hemp, 8 ply 10 Ibs. per Ib, | nn Bad. 
~ и „ Russian, 10 lbs. per lb. 444. 444. 
ј „ Jute, 180 lbs. rove per ton £12 £12 
j » Manila, 24 thread . per ton £30 £30 
k Zinc, Sheet (Vielle Montagne b nd. ) p. t. £31 £30 
4 E supplied by Messrs. Poling & Lowe. 
1 » ” ” C. Yeo & Co. 
l » n ái » Zanders, Wake & Co. 
м н " L 759 W. P. Glover 4 Oo., 
n н ” " " P. & 
0 


Ormiston & Sons. 
un " “ н > Johnson, Matthey & Oo. Ltd. 


| Decrease. 


4d. ine. 
14. ine. 
4d. ine, 


— T 5 i S ч 

| 

| 3d. inc. 

| only 3 tons 

obtainable 
14d. dec, 
13а. ‘ine. 
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ACOELERATION. 


Ток of punctuality on southern lines is chiefly caused by mental 
rather than by causes. It must be a matter of common 
observation of travellers that, though a train may be running half 
an hour late, there is no particular despatch observed to get away 
from stations. Even after the final dilatory signal has been given, 
the driver uses no effort to get his train in motion, nor, when in 
motion, does he put the engine into full gear to accelerate the train 
rapidly. Oa all the southern lines, after the signal has bsen given to 
start, there is first an appreciable wait; next comes a tardy whistle; 
in a little time there is a distinct tremor in the train, and soon after 
it begins to move slowly, not always forwards, often backwards, for a 
short distance. When finally it does move forward the movement is 
very leisurely, and no speed is got up, though the engine is powerful 
enough for rapid acceleration. Now let this be compared with the 
method of the hire and Yorkshire Railway. At one time this 
line was a bye-word for unpunctuality and general bad management. 
It is even doubtful if the Chatham and Dover is to-day much worse 
than the Lancashire and Yorkshire in its bad days. This is now 
changed. In starting a train on that line, and other of the 
northern lines, we have observed that the driver watches for the 
signal to start, and has practically put the throttle lever over before 
this signal is even complete. The train moves before the whistle 
sounds, the driver soundiog this as soon as he has given the engine 
steam. Acceleration is rapid, and the engine runs in full gear until 
speed is considerable, when the link is moved to a more economical 
position. Now this brisk movement comes not from below, but from 
the hoard room. Punctuality is made a serious matter, and from top 
to bottom men are made to feel they have got to be punctual. It is 
largely a question of quickness of mind and promptitude of habit. 
Where punctuality is not demanded by the directors, laxity prevails 
all the way down. We have before us as we write an answer of a 
southern railway ME to a complaint of unpunctuality. The 

i i told he is not speaking the truth, and 
the extraordinary claim is put forward that on some occasicns the 


absence of the faculty of appreciation of acceleration. 

Railway people complain that trains are late because of bicycles. 
They demand exorbitant rates of carriage cf bicycles, yet they prc- 
vide no accommodation for them, and waste time ing them in 
amongst trunks and boxes instead of in a proper light truck. They 
economise on vehicles because they have not the mental faculty of 
appreciating acceleration and its sister virtue of punctuality. On the 
better railways it is always the trains which are compelled to strain 
every nerve to accelerate rapidly in order to keep time, that do keep 
time best. In America the same thing is noticeable. It is only on 
the slow western way trains that there is sometimes a day’s lateness. 
The fast trains of America are models of punctuality, and with the 
growth of electric traction on tramways there has sprung up & 
keen appreciation of the importance of rapid acceleration; so keen, 
indeed, that the power of the electrical motors is many times that 
necessary simply to run the car at sp:ed, and many times what would 
be given by horses at their utmost strain. 

Americans have discovered that it is better and more economical 
to accelerate a train to the maximum in the minimum of time and 
then to run by momentum to the braking point than 16 is to accele- 
rate more slowly. The economical idea is to attain speed by utilising 
the utmost adhe.ion of the wheels by means of powerful motors. 
Acceleration pays if done rapidly, and tbe grip obtained by Americans 
of this essential point has given them a length of electrical lines 
about 230 times as much as we possess in England. If the County 
Oouncil of London contained men of the right training to per- 
ceive the trath in respect of acceleration, the facts which would then 
be paene to them would be sufficient to overbalance the objections 
which now loom so big. The Oounty Council of London is not com- 
posed of bad and wicked men, asone would suppose to hear its condem- 
nation, save and except ignorance may be called crime. It is simply 
ignorance which makes body appear so sinfully wasteful of the 
public time in refusing facilities for travel. Its members have no 
qualification as engineers ; they could not understand an explanation 
of the simple dynamics of acceleration. 

It is much to be regretted that those responsible for the 
Waterloo and City line should not have taken care that the 


motive j power supplied was sufficient for the load. There is 


no excuse for this mistake. The requirements of power for cars 
of a given weight on a given incline are perfectly well known, 
ye power is supplied somewhere in the chain. The 
deplorable rance of the majority of writers on the daily press 
has something to do with the dstill condition of traction, 
especially in London. London people are apt to believe that London 
heads the world in all Now, ia all matters of transportation, 
London is deplorably behind the smallest towns in the country. 
There is no rapid transport in London. The steam railways to the 
suburbs do not average over 16 miles per hour as а certainty; that 
is, a can never feel reasonably certain of arriving at his 
destination in less time after advertised times of departure than this 

represents. Street traffic is so congested, that a cab is of little 
use for a man in a hurry. Omnibuses are no bett:r. A suburban 
electrical tramway service would, if prop:rly managed, tend to cure 
one of the above evils, as it would so diminish railway receipts as to 
rouse the shareholders to a sense of the incapacity of the present 
management. Electrical vehicles would do much to ease the traffic 
in the City and crowded thoroughfares, for electrical vehicles are not 
more than about half as long as horsed vehicles. There is one objec- 
tion to the tramway tothe suburbs. It cannot run into the City on 
the surface, and if laid all the way in a buried subway, the cost would 


be, perhaps, prohibitive. For a suburban service, a mixed system 
seems y to be successful, tunnels to the limit of crowded traffic 
gradually rising to the surface, and proceeding thence by the roads. 

The roads out of London are, on the whole, fairly good and wide; 
but there isa system which bas never been broached seriously in this 
country, yet which at one stroke abolishes all the dangers which high- 
speed surface cars introduce—and it cannot be doubted that the high 
T of American tramway vehicles are responsible for many deaths, 

e refer to the overhead system as employed in New York, Ohicago, 
and Brooklyn. For tuburban traffic the elevated railway is an ideal 
one. Indeed, what is every railroad out of London but an elevated 
line of the worst type? The proper type of elevated railway is that 
employes for the docks line at Liverpool—a structure of steel 
girders. 7 al 
No structure of this type could develop anything so hideous as the 
dark dungeons which constitute the lower purliens of such stations as 
Ludgate Hill, Brixton, and, last and worst, Loughborough Junction. 
People execrate the elevated railway idea. Yet in all New York 
there is nothing to compare in unsightliness wi:h the lines from 
Holborn to Herne Hill, from London Bridge to New Oross, or to 
Charing Oroas, or from Victoria to points across the river. In fact, 
all railways out of London ara rua on heavy black E obstructive 
viaducts of brick which conceal noisome dens benea'h then. Who 
can deny that a steel viaduct on posts would be infinitsly moro 
healthy in evary sense. 

Electrical lines do not drop cinders and hot water on people below, 
and one of the annoyances of the elevated railroad is wiped cut at 
once. Privacy of dwellings is fully as much invaded by every sub- 
urban line at present as ever it could be by the |. type of line. Pro- 
bably if everyone would think out this ques an for himself, the 
conviction would be forced on him that the {errors of the L, road are 
largely imaginary. With no sulphurous smoke from lccomotives 
there would be no nuisance from the motive power. Stracturally 
bat little fault can be found, and generally it must be admitted that 
the evils of our present meass of transport bave become so great 
that something must be done to ameliorate them or to provi le services 
which can be accelerated. Business is being hindered seriously in a 
way to which no other nation is subject. Londo ers lose at least опе 
hour every day on the average by railway slowaess and unpunctuality, 
and thousands of appointm: nts sre lost and much friction generated 
by the faults of the railways. 

It seems to be assumed that an elevated railroad must neces- 
sarily be run over the main streets in front of the hou es. This by 
no means follows. They could equally well run, as do the existing 
steam railroads, at the backs of houses, or even over th. m, The 
conversion of some of the sub;rban embankment’, now exist ng, into 
steel viadacts, would probably be paid for by the land saved. The 
cost of steel viaducts will be far less than that of buried tunnels, 
which alone suggest themselves to most people as the only so‘ution of 
London's troubles. We are convinced that the elevated steel viaduct 
of work description has not received the careful consideration of 

men. 


It is time something was done, for the matter has beoome vital. 
Want of transportation has reached the stage of a public scandal. 


THE METRICAL SYSTEM. 


It is desirable that all engineers should bave a knowledge of the 
metrical system, and if we are to believe the many who are aocusing 
the English system of weights and measures, England and Amarica 
are in a fair way to losing their places as patio: e, because thy do not 
use the metre. It is a little curious to find that the advoca'es of the 
metrical system all hark back to rods, poles, or perches, kilderkins 
and firkins, stones and hogsheads, and so on, as arguments against 
the English system. Now, itis just these old-fashioned and curious 
measures which are not used in engineering, and the present writer 
does not know, nor can he recollect ever to have known, what a 
firkin or a kilderkin represents. If used at all in English trade, such 
old measures are used in the provision tiade, and the foreigner who 
supplies cur markets very soon acquires all the knowledge necessary 
of firkins, nor do we bear of the Danish Government howling for the 
chauge of all the Danish measures into English to save the Danish 
butter trade from ruin. Yct that is what is wanted if arguments 
cat both ways. If English manufictarers wish to sell things 
abroad they will, no doubt, make such use as is nectes.ry 
of foreign measures. If a salesman is fit to go oub to 
sell, why not give him an extra hour tome day for luncheon, 
во that he may acquire the knowledge of such metrical meas mes as 
may be necessary for him to know. An excell nt article appears in 
Machinery from the pen of Mr. Jno. E. Sa eet, than who few write 


more sensibly. He is strongly against the metrical system which is 


again exploited in America. Ав to the argument that on] 

крк С, Ата and Russia, use the old 17 be points out tl at 
these three countries represent a gcod half of the civilised word, and 
do as much measuring and "x as all the other le p.t 
together. Mr. Sweet points out that, though the Unit.d States have 
a decimal coinage, they divide their standa d dollar in halves, 
quarters, and have only two decimal sub-divisions, the dime of 10 
cents and the cent itself, while the 10 cent is divided into half 
as a nickel, and the cent is doubled and trebl:d to give 
the 2 с. and 3 c. Americans practically use the 5-dol'ar bill, 
value one sovereign, the dollar or double fiorin, the half-dollar 
or florin, the quarter, equal to one , and the cent 
or half-penny. On 'Ohange the cant is di binarly into 


— 
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as smali a division as the sixteenth, whereas on the decimal 
system the „Д, с. is too big, and the ru c. is too small. Tenths are 
poor divisions to mark on a scale beam, and Mr. Sweet shows that 
even in France, as we ourselves have fcund, ihe metrical system is 
not used by the people as а mass. We have purchated fruit there b 
the Jirre at во many sous, and even when the kilogramme is ured, it 
is divided into binary divisions; but the balf kilogramme is the unit, 
and one hears goods ordered to the amount of a quarter of balf a 
kilogramme. We ongbt to be very ceitain that а right step is being 
taken before abandoning our own simple measures. 

Practically, engineers have one measure, the inch, and it might be 
desirable to abolish the foot cn drawings. Americans give a boiler 
diameter in inches, just ss we do even the largest marine cylinders, 
and the foot may often be abolished in favour of a statement in 
inches. In the metrie system this cannot be dore so well. Either the 
standard metre must be given as a decimal, or the decimal point must 
be ent off, and the letters mm. added, which is fully as ccnfusing as 
the foot and inch system. The chief points where the English syst: m 
may pertaps be called cumbersome, азе, as peinted cut above, in 
directions which do not affect foreign trade. Thus we may cite the 
acre and the mile and tke square mile as perhaps a little cumbersome, 
but what can be simpler then tbe inch. As regards foreign trade, it 
is easy enough to print catalogues in both systems. Mr. Sweet ssys 
it would be far easier and simpler fcr all nations to change to the 
English system, as balf cf them really bave it already and use it 
ic Dig, He adds, As they will in time to the English 

nguage." 

He refers to the time, now 15 ycars ago, when Dr. Coleman Bellers 
put a stop to the“ pestilerce " new sgain threatering the industries 
of America. He did it in a 20 minutes’ евғау, and we have yet to 
вее a really gocd advocacy of the metrical system. Even as regards 
chemistry it is not so very important to nse the same system of weights 
as in engineering. In engineering calculations involving eb emistry 
men as a rule work out on the ratio of combining weights, and having 
fc und the ratio they very socn find the ton rate. Say it is а problem 
in water softening, this is purely a question (f atomic weights, and 
unfortunately for the bowl for a natural system, the atomic weights 
of elements are а very mixed lot indeed; fractions] num bers u hich are 
8 for ure as whole numbers, and that natural science of 
chemistry certainly takes small note of the decimal system, as a 
glance at a series cf the carbon compounds will soon show. 

If we take the principal elements, we find them multiples of 2 as 
regards their atomic weights. We have Н = 1,0 = 12, N = 14, 
О = 16, B = 32, Ca = 40, Fe = 56. Here we bave the cbief ele- 
ments of ше to man, to whom nature bas given relations which indi- 
cate a birary system, and it appears far more useful to embody a 
binary system of division than it does to make such a fuss about a 
so-calld scientific system based (erroneously, however) cn the ten- 
millionth of the quadrant. All messures of length among civilis d 
nations are, afterall, tbe distance between certain marks ona carefully 
tended bar cf metal. If lost or accidentally injured, the standard 
cannot be accuratcly replaced, though there are now so many prsc- 
tically accurate copies that no serious error could creep in. As 
regarde correlaticn of weights and measures, have we not our gallon 
of 10 lbs. of water ? 

Now, in the netric syste m the cubic decimetre is suppcsed to cox tain 
a weight of water of standard weight to be call: d a kilogramme. As 
a fact, does it do ғо? We believe not. The actual kilcgramme itself is a 
lump «f metal weighed at Paris. We think bad the metrical system 
not bern based on a decimal division, some general acceptance would 
have been sccured ere tbis It ів tbe decimal inconvenience which 
damns it—an inconverience not felt in scientific work where a tail of 
figures sfter a decimal point is of no moment. But it will not serve 
the people at large, and we should still have two systems in use as 
Dow, even if the metrical system were made in a sense compulsory. 
We cannot think that those doing business in metrical countries will 
find much difficulty in suiting their goods and tests to the people. 
Bubetantially, a 30-inch cylinder has a diameter of 0762 m., and 
no one ів injured by usirg thie approximaticn. The actual value of 
30 inches is 7619931, 24 inches measures 610 mm. Actually, it is 
609 594, and again no one is injured at the apron makon: for in case 
of an actual professorial steam test, of neither the makers’ inches 
nor millimetres would any ccgnisance be taken, but the cylinder 
would be gauged and its diameter given to a string of decimals, 
and perbaps the 3 by heat would as usual be neglected. 
Yet a 30-inch cylinder, hot and cold, may vary th of an inch, 
or more than a millimetre, or sufficient to alter results to the 
extent of a third of 1 percent. We think young engineers should 
familiarise themselves with the metrical system for many reasons. 
They will easily do this in the course of their stuc ies in chemistry, 
and all engineers will find the task easy. The cenfusion which 
the advocates cf the metre endeavour to copjore up does not 
exist with engineers, but we strongly suspect it will prove insuper- 
able to the bulk of the populace, as it has done to the ch people 
themselves. 


AN EXPERIENCE OF MOTOR HAULAGE. 


Gu PURE г жөр 


THE firm of Fox Bros., of Wellington, B: merset, and of Uffculme 
and Culmstock, in Devon, are extentive manufacturers, and have to 
do a considerable amount of haulage between their various woke, 
the railways baving been found wanting in punctuality of delivery. 
One mill, that at Uffculme, is 9 miles frcm headquarters, and the 
gcods ccnveyed are chitfly wool, bcbbine, and tkips; loads being 
rather bulby than heavy in one direction, but more compact on return. 


The Culmstock mill is 6 mflés away. Taunton, 7} miles distant, isa 
town whence heavy loads of stuff are brought, but the road is a good 
one, both as to surface and ients. The other roads, however, are 
mostly typical Devonshire lanes, rough, uneven, and narrow, with 
p as steep as 1 in 74, but mostly about 1 in 10. Two INE 

orse teams, with most of the time a fifth horse, were employed on 
the work, and they bad a short working life. A description of what 
they did to alter their tractive power is described by the firm's engi- 
peer, Mr. B. Н. Bparkes, in a recent paper read to the Liverpool Self- 
Propelled Traffic Association. | 

The vehicle selected was that cf the Lancashire Bteam Motor 
Company. The first vebicle weighed some 7 or 8 cwt. over 3 tons, 
and was nerd rejected becaure of this, and a new one was built to 
come within the 3 tons limit. We need not reproduce the somewhat 
exciting experiences of breskdcwns and ditchings which marked the 
early trials, but tbe resulta have convinced Mr. Bparkes tbat 3 tons 
is too light a weight to permit of suitable proportions and strengths 
and desirable margins of safety. Ancther half ton of material wculd 
do much towards secusing more reliable results if properly dis- 
tributed. 

However, the old and the new waggons have made a mileage of 
1,632 and 1,774, during which they bave carried 418 and 675 tons, 
being an average load per journey 1 85 and 2 47. 

The oil consumed in the boiler fire was 3,881 gallons, or 0°52 gallons 
per ton-mile of load, including getting up steam, and also yard shunt- 
ing, Which is not included in the mileage figures. High as this may 
seem, it is to be noted that over 8CO miles were travelled without 
load, and the roads are very bad. Oil cost 54d. per gallon, and is 
more costly than best picked Welsh coal, but less bas to be carried ; 
it is cleaner, and more convenient. Coal would probably cost 15s. or 
18s. per week ; oil bas cost 45s., but coal would require a second man, 
which, however, would still leave a margin in favour of mere cost of 
cosl. The second man, however, might be useful in breakdowns. 

Front tyres are 5 inches wide and back tyres are 6 inches, these 
being 1 inch wider than originally applied, and producing less effect 
on the roads than horse waggons. y miles have been done over 
loose metalling, there being no ateam rolling. For euch waggons as 
these appear to be we do not see that the tyres are wide enough. 
Why there should be an aim to reduce tyre widths to a minimum we 
never could understand, but we bave always found that carts have 
агт паго west tyres in the districts where roads are softest and least 
ca or. 

In testing the boiler the author found on a 24 hour test, with 
160 lbs. steam and a fuel (? feed) temperature of 50° F., an evapora- 
tion of 765 lbs. of water by 58 lbe. of oil, or 132 lbs. per lb. 
онерин with an evaporation from and at 212° of about 

The annual cost, including interest at 5 per cent. and a et ur 
at 15 per cent. on the first cost of £375, came to £340. With a duty 
of 9,771 net ton-miles this comes to 8:3d. per ton-mile. With ocal 
the estimate ів 6:934. With horses the first cost is sot down as £325, 
the 44 horses ccating £225 of this. Interest is charged at 5 cent, 
and depreciation is charged 20 per cent. on the horses and 10 
cent. on the vebicles, and the annual cost works out at £369, which 
shows & saving for the power vehicle. This also did nearly £20 of 
work never undertaken by horses at all. The net result has shown 
&saving of at least £50. It wcu'd bave been £90 but for an excep- 
tional accident to the boiler, and it would have been £140 if coal had 
been the fuel. Oa the whole, the experience cannot be said to have 
been unfavourable to power traction, for this is comparatively 
experimental. Оле can only regret that the shortsighted policy of 
the day put a кро Handecch's and other steam oarriages of the 
earlier century. these been allowed to take their nataral 
development, the state of road Iccomotion would have been very 
different from what it is to-dsy. All trams would bave been power 
driven, and the aid of electricity would have been easier to apply. 
reram ph nares vehicles would have educated even a London Oounty 
Councillor to the benefits of power traction. 

It appears that wool measures about 200 cubic feet to the ton, and 
loads were only light, so that the average load of 2 16 tons causes a 
heavy ton-mile rate, especially with so much shunting work in 
collection. The steam motor vehicle is necessarily heavy, and has a 
large fuel consumption in moving itself empty. Electricity could 
not be applied on such little-frequented roads because of the first cost 
of the line, but where & pole line could be afforded there would not 
be the same load of vehicle to be dealt with in the case of electrical 
traction. For individual firms and by-roads the problem is clearly 
best solved by steam. ' 


THE ELECTRO-METALLURGICAL LABORA. 
TORY AT AACHEN POLYTECHNIC. 


Apropos of the remarks in our issue of Jan 27th relative to the 
better provision made in Germany for teaching electro-chemistry, 
the following account of the new electro-metsllurgical laboratory at 
the Königliche Tech. Hochschiile,” at Aachen, should be of interest 
to our readers.* 

Prof. Borchers, the present head of this department at Aachen, 
found upon his transfer there from Duisburg in October, 1897, only 
somewhat limited provision made for experimental work. Owing to 
the support of his colleagues and the readiness of the State education 
c fticials to do all in their power to assist this new branch of tech- 
nical ecience, at the end of bis firet term of work at Aachen, he 
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was able to commence the alterations and additions which now make 
the Polytechnic at Aschen one of the best science schools in Europe 
for the stady of electro-metallurgy. 

The laboratory in which Prof. Borchers’ students carry on experi- 
mental work is provided with the following motors, dynamoe, and 
accessory apparatus: 2 

1. A 20-H P. electric motor by Schuckert & Cie, by which the 
varioue dynamos are driven. 

2. A 8-kw. dynamo by Schorch & Co., of Rheydt, built to Borchers’ 
specification. This machine yields 300 amperes at 20 volts, or 
120—150 amperes at 70 volts. 

3. Two dynamos by Siemens & Halske, one delivering 22 to 30 
amperes at 70 volte, the other 100 amperes at 10 volts. 

4. A 14-ке. dynamo, by Garbe, Lahmeyer & Oo., delivering 18 
amperes at 90 volts. 

All of these are direct current machines. | 

5. A polyphase dynamo by the Deutsche Elektricitits Werke, 
yielding 30 amperes at 220 volte. | 

6. An accumulator battery сї 36 lead elements, usually worked in 
conjunction with the Garbe-Lahmeyer dynamo. 

7. A large number of electric furnaces of various types, in addition 
to furnaces heated by coal-gas and by oxygen. 

8. Appliances and moulds for making furnace lininge, and for 
forming the blocks of which the furnaces are built. 

In addition to electric furnace work, investigations upon the elec- 
trolysis of fased salts are carried out in this laboratory. Duriog the 
latter part of 1898 the students built themselves several new forms of 
electric furrace, and on trial some of these were sufficiently 
successful to warrant patents being applied for. 

Farther ext:nsions and additions are in prospect in connection 
with this laboratory. 

The above shows what is being done at one German Polytechnic to 
promote the study of electro-metallurgy. It possesses—a professor 
devoting himself specially to this subject, a equipped laboratory 
ш е work, and s'udents who are specialising in this branch of 

mistry. 

Ia this country, after 10 years’ agitation upon the subject of 
“Technical Education,” we are still laying foundations and spending 
(ie, squandering) £800,000 per annum upon teaching every youth we 
can get into our evening classes, a smattering of science. This form 
of " technical education gots no farther in 99 cases out of 100, and 
is, for all practical purpcs e, valueless. 

In our colleges, where we might expect to find students ready and 
eager to specialise, we find either the facilities lacking, or the students 
apathetic. Not one college or university in this country possesses a 
special professor of electro-chemistry or electro-metallurgy, or such 
a laboratory as that at Aachen—their funds do not permit of such 
necessary additions. Would nct portion of the above £800,000 per 
annum be usefully employed in providing these ? | 

Oar stadents, as shown һу the fate of the proposed course of 
lectures at University College, are also unready to avail themselves 
even cf the limited opportanities for gaining knowledge of these new 
branches of science which are offered to them. They doubtless consider 
themselves much too occupied with the regular classes and work to 
wander in these by-ways of applied science. But these by-ways will 

not improbably become of great industrial importance in the future; 
and our college authorities and students will no doubt awake to a 
recognition of this, when serious injury to the interests of our country 
has reszlted from their past neglect. 


SECOND-HAND BOILERS. 


Tun recent explosion at Barking occurred to a boiler which, though 
second-hand, proved to be sound and in good condition. Frequently 
it happens that the endeavour to secure economy from higher pres- 
sures causes really first-class boilers to be put out of use many years 
before are worn out. We have seen boilers carrying 90 lbs. 
pressure thus rejected which were as fit for the pressure as the day 
zl were put in, but they were removed to make room for boilers at 

higher pressure. When a boiler is removed from its place, 
cleaned outside, well rubbed down, and clean painted, there is fre- 
quently nothing whatever to show that it is not absolutely & new 


boiler, and such boilers badly wasted inside have been sold on the 


mere word of the second-hand broker as good, and have ended in 
disaster. So far as the outside of a boiler is concerned, so long as 
there is no wasting along the lines of the longitudinal seating walls, 
or the cross walls, there will usually be no outside defects to be 
found. What there are will be trivial and will not be hard 
for an experienced inspector to discover. An inspector knows where 
to look for the probable defects. Bat where a boiler has been on а 
dry seating the serious defects will be visible inside, or in the far- 
nace. No boiler should ba purchased until its furnace fittings and all 
brickwork have been entirely removed, and every particle of dust 
ard pooh cleared rafal s in no ahaa a а be риск] 
without an on by some capable engineer or inspector, prefer- 
ably of experience in boiler i on. 

A boiler may look perfect inside and out, and yet it may be badly 
grooved, or, rather, seriously grooved, at the furnace angle irons. 
Such grooving is sometimes plainly visible; at other times it con- 
sists of little more than a line, hardly noticeable to the inexperienced 


repairs. very casual glance at the 
interior of a boiler is sufficient to show if there has been corrosive 
action going op, and whether, if any, it has been stopped, or is still 
active. But the faults, such as grooving, which are more or less a 


consequence of defective construction, occur quite irrespective of the 
quality cf water, though they may be intensified by bad water. No 
second-hand boiler is better for being second-hand, though many are 
better than other makers’ new boilers. | 

In judging of a second-hand boiler the maker's name may be taken 
as scme evidence of original quality, but purchasera should be 
careful to know that the name plate has not been placed on an 
inferior make of bziler. Here, again, experience is а good guide. 
There will be features ia a boiler of 1870, for example, which would 
not tally with a dated name plate of 1890. e publi: safety 
demands that, for the purposes of trade gain, no boiler breaker ought 
to bo allowed to buy and sell second-hand boilers in a promiscuous 
manner. Probably the majority of these second-hand dealers are 
quite ignorant of the safe stresses in their goods. Others again сате 
nothing so long as ше с effect a sale. e have seen a yard full 
cf the semi-portable c of agricultural boilers offered for sale at 
various prices from £20 to £100, some of which were wholly unfit to. 


be worked at all. Yet apparently there is nothing to prevant an 


uneafe boiler being sold to any back street workshop where it will be 
badly cared for and worked at an excessive pressure. 

In the above-named yard we fully believe that the owners were 
perfectly able to jadge the fitness of a boiler to work, yet so far as 
we could see they relied entirely upon the maxim, caveat emptor, and 
gave no hint whatever as to the safety of members of their stock. In 
a case last year where a broker had sold an unsafe boiler, the Bcard 
cf Trade Commissioner who had to investigate the explosion of the 
tame, sta*ed that the case was one of the worst which had come 
before him, and a heavy fine was imposed on the seller. It seems 
only right that when men elect to desl in such things as steam boilera 
they ehould be competent correctly to judge as to their safety, or 
should employ some competent person to give them the necessary 
assurance. We believe some brokers do obtain the opinion of 
a boiler insurance company, but there is more or less risk 
in this, especially where boilers are so much alike, that even with a 
dimensioned sketch they cannot always be identified. An 
unscrupulous broker can transfer a report on one bo ler to another 
one. It is wise to insist that what an insurance company is reported 
to have certified shall be so again certified when the boiler has been 
put in its final place of work, or it may be rejected. 

There аге so many places, especially on large contracts, where a 
second-hand boiler may legitimately be employed with perfect safety, 
that the trade in sach articles must not be condemned. It is perfectly 
honest if fairly carried out, but proper restrictions may reasonably be 
demanded to secure public safety. We believe that a powerfal factor 
in securing safety would be the registration of every steam boiler. 
This could be best eff.cted probably through the local authorities. 
The information to be thus secared should be—type, length, diameter, 
maker, working pressure, age, and, if insured, and by whom. The 
register could be made very compact by using letters to denote types 
and makers and insurers, and, if published, would be largely pur- 
cbased, and would mo:t certainly bring upon every boiler user the 
attentions of at least some of the boiler insurance companies. Tae 
fact of being thus called upon would awake some sense of responsi- 
bility in the user. p Em 


= 


ELECTRIC LIGHTING AND REFUSE 
DESTRUCTION IN ВТ. PANCRAS. 


сома соно steps are now being taken with a view to the 
ut of the waste gases from the St. Panoras refuse destructor, 
to which reference was made in these columns a fortnight ago. At 
the last meeting of the Vestry, Dr. Walter Smith, in moving the 
adoption of the report of the Electricity Committee, said that the 
Committee were very anxious to assist the destructor if they could, 
and if there was anything to be got ont of it they would only be too 
pleased. The Committee reported having had under consideration 
the question of fixing at the destructor the Babcock & Wilcox boilers 
removed from the Regent’s Park station, and had received a report 
by Mr. 8. W. Baynes, chief electrical engineer, in connection with 
the matter. On the recommendation of the Committee it was 
decided to adopt the suggestions made by the engineer and to give 
special directions for the observance of the conditions mentioned in 
his report in regard to the firing of the destructor 


TRE ENGINEER'S REPORT. 


In the course of bis report Mr. Baynes says:— Tte plans show 
the [two] boilers on the east side of the six south cells, aud arrange- 
ments have been made to that they can be firei from our stoke hole 
when necessity arises. The face of the boilers will come almost 
lineable with the existing steam generating plant and level with our 
stcke hole floor, and in this position they will be under the sur- 
veillance of our own stokers, thus avoiding the employment of 
additional hands. Every care has been taken to make ample pro- 
vision for the removal of the large quantities of duet which will be 
deposited in the Япев and on the heatiog surface of the boilers, so 
that this can be removed with the least possible inconvenience and 
expense. I estimate the cost of fixing these two boilers, including 
steam pipes and all neces:ary accessories complete, will be about 
£300 (three hundred pounds). With regard to the third boiler, this 
will be most advantsgeously placed at the south end of the east celle, 
intercepting the gases in the down taken en route to the chimney, but 
I would advise the committee to defer the placing of this boiler 
until we have bad an opportunity of ascertaining the practicability 
of utilising the heat from the cells as they a e now running with the 
structural improvements which have been introduced. 
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“It would have been preferable to have placed the boilers in between 
the destructor celle, somewhat similar to the methcds employed 
elsewhere, but with ceztein improvements and modifications. I have 
considered the matter very fully from this standpoint, but find same 
to be quite prohibitive, baving regard to the structural alterations 
. песевғату, and besides the fact that we should have to demolish 
three or four of the destructor cells to accommodate the boilers. 
Now, as to the possibilities of obtaining good results, I wish 
particularly to lay stress upon the importance of avoiding the free 
admission of cold air into the flues, A large quantity of air is often 
admitted when feeding the furnaces from the hoppers. It is also of 
the utmost importance tha“ the bars should be kept well covered with 
refuse, and that the trimming operations should be executed with the 
minimum of delay. Too much importance cannot be attached to 
these details. I have made an inspection of the farnaces, and find 
that the doors in several instances are badly bulged and a bad fit. 
. These should always be kept in good order, o e the permanent 
admission of cold air have a deleterious effect on the results. 
When it is borne in mind that а bare place as large as one's hand on 
the fire bars (in the case of a steam boiler) is sufScient to almost 
ryder be асе е VET 
hended that the necessity for strict attention in regard to these detai 
cannot be over-estimated.” | | 


GENERAL OBSERVATIONS ON 
ELECTRIC TRACTION. 


SOME 


Bx HORACB F. PARSHALL, M.LO.E., M. I. E E. 


(Continued from page 154.) 

Mn. Bayras said that the discussion had run in one line of conduit 
v. overhead systems, and his remarks would follow in that direction. 
There was no doubt that the question was a. difficult one to speak 
definitely upon, in corporation work, where in any case 
first cost was not taken so much into consideration, for the reasons 
that corporations could borrow money very freely, and at a low rate 
of interest. He found, however, that the feeling in Manchester was 
not to that effect, and that the question of first cost was a very serious 
item. The figures which Mr. Clirehugh mentioned on that subject 
for the conduit, trolley, surface contact,. accumulator, &c., varied 
over a very wide-range: However, he thought there was no system 
had a range so great asthe conduit system. Alderman Higginbottom 
had given them a figure of £10,000 cr £11,000 per mile for the con- 
duit system, and pointed out the enormous expenditure if they adopted 
that. m as com with the trolley system. £10,000 or 
£11,000 would instal in Manchester a very inferior conduit system. 
The only examples they had to look at for conduit construction 
Hig in Washington and in New York. "Washington was bardly a case 
fof compariscn, as it was not a commercial city in any sense; the 
climate was different, snd the whole atmosphere of the place was 

«commercial, In New York the comparison was closer. Some 


Company made contracts involving the system 
w ould not interfere with the existing conduit as laid down, 
and if the electric experiment was unsatisfactory, the conductors had 
to be removed, and the cable replaced to operate the cars. It was not 
unsatisfactory, and that was largely, if not solely, due to the fact 
that the nit was large in sise. He thought the failure of the 
Bentley-Knight system and other systems in the early days was due to 
the fact that the conduits were not large enough. The conduit system 
was merely an overhead system upside down. But what they 
had to do was to make the sewers in the street big enough to drain 
the conduit, and, further, to properly insulate the conductors in the 
conduit. Under those circumstances there was no reason why the 
conduit system should not work in any climate. If they took New 
York as a basis for figures, they were perhaps getting themselves in 
trouble, for the reason that in New Vork and in tbe North and North- 
Easterly American cities the pipe systems were, as a rule, far enough 
below the ground, and would allow free excavation to conduct a reliable 
conduit. In Manchester, however, and perhaps generally in England, 
he thought the pipe systems were considerably nearer the surface of 
the street. They bad to excavate into the ground 3 or 4 feet to 
construct the conduit system, and the removal of those obstruc- 
tions involved an diture which could not be calculated, 
and if a sum of £11,000 or £15,000, or any number of thousands of 
рош were takon ала basis (сг , there was no safety in 
t; no one could possibly calculate what was going to be done after 
had opened the streets. It seemed to him that the wisest course 

for Manchester to follow would be to adopt the overhead system, 
making the ex ture in the first place a minimum, and having a 
system which been tried in 99 cases out of 100, and which had 
roved satisfactory, and then if the conduit system developed in 
years, it be adopted. He thought the chances of improve- 
ment on the single conduit construction of to-day were very slight. 1t 
was &n unfortunate thing for the trolley system that in the early days 
of electric traction that system was laid down in many cases on 
essentially cheap lincs, and a great many lines were put up which 
were unsightly, and a reputation for being unsightly had clung to it 
ever since. There was no reason why the trolley system should be made 
unsightly, even at the same time making it inexpensive. Dr. Hop- 
kinson referred to accumulator traction, and he thought there was a 
great deal ia many of the remarks which Dr. Hopkinson made. It 
was & fact that accumulator traction had not been found successful 


as а system, but only in conjunction with a trolley system, and then 
under compulsion, and perhaps it would be going rather too far for 
him to ray that the Corporation of Manchester and other corpora- 
tions in Englatd should show the wisdom of their coneervatism in 
waiting for the world at large to develop electric traction, and at the 
present time by following the lines of standard practices which had 
proved the world over to be satisfactory. 

Mr. A. B. Mountains said he thought there was a point in the paper 
which they wanted to look at very carefully, that was the question of 
return currents through the earth. Mr. Parshall bad put that very 
clearly in his paper, and he thought that when selecting auy system 
they must not forget that those return currents were to cause con- 
siderable trouble to pipes, &c , and he thought that that t wanted 
very seriously weighing when deciding the system to be Ifthey put 
two wires overhead or underground in such a way as to do away with 
those return currents, to his mind they would have done а good thing. 
There was one other point in the paper which he did not quite under- 
stand, viz., what where the great advantages of three-phase over 
single-phase? He had been getting a few facts, and he could not 
find that there was very much in it.. He may have been to 
the wrong place to get the facts, but taking efficiency and 
power factor there was very little in it. He did not quite 
see that the advantage of putting down а three-phase plant 
would be worth the extra expense. He was taking, of course, the 
fact that many corporations were already established with single- 
phase. Another point in connection with three-phase work was the 
question of cables. The copper was reduce2, that was perfectly 
true, but those who had to buy high pressure cables knew 
perfectly well that the quantity of copper in their cable did not 
represent the price altogether; the insulating material on high 

ressure cables came to a pretty high figure, and he thought every- 
g would be very evenly balanced by the extra insulation of the 
cables. There was another point in connection with accumulators, 
Mr. Parshall spoke of the fly-wheel question which has been going on. 
He could not help that accumutators, if used in conjunction 
Lm sub-stations, were going to take a great deal of the shock from 

e aystem. 

Mr. Hans RENOLD said he he aha non that subject like Alderman 
Higginbottom, as a mechanical engineer, although as such he had 
been connected since 1843 with Mr. Holroyd Smith at Blackpool, and 
he bad since then been connected with about 20 different under- 
takings of electric traction, so that it was a subject that he was not 
altogether unacquainted with. Mr. Higginbottom had stated in his 
first speech, and again to-night, such statements as would not go 
down his throat, in fact, that evening, he, Alderman Higginbottom, 
had gone upon the same lines, as for example, he stated that the rails 
as laid down at present would not do for the conduit syatem. Now, 
he had made careful investigations in New York and different towns 
in America, and his experience went to show that the rails that they 
had in Manchester would do very well, sithough they were not as 
heavy as those which they were putting in at New York or Washington. 
They put heavier rails in not because it was required for the conduit 
system, but to make a more permanent job of it, and to give their 
public smoother pn] and more comfort with their conduit system 
than could be got with the trolley system, because with the trolley 
system they usually tried to make it a cheap affair. Some mention 
had been made as to the Got ju New York; it was no use talking 
abont figures when one compared the two systems. There was very 
little known as to what one system exactly coat, and perhaps nothing 
as to what the conduit system oost. They bad practically only New 
York, the 62 miles of the Metropolitan Company, and Washington in 
America, and Berlin and Buda-Pesth on the Continent, and the figures 
obtained in New York wereno guide whatever as to what could be done: 
here in Manchester. Circumstances were very different, and the 

he referred to were those which Alderman Higginbottom 
gave in his first speech to the Council. He thought they were not 
quite fair, and the systems could not be compared by putting the 
cost of one sgainst the other. They were entirely two different 
systems. "With regard to the fear of another system coming forward 
in the near future that would supplant anything that they had done 
to-day, as ап accumulstor system, or any other system, he could only 
say that he thought the system of conduit in New York was во simple, 
so mechanical, that he did not know where improvement could come 
from, except improving the switches orinsulators. In the main that 
was the syatem, and it was no use looking forward for improvements, 
as it was about as complete as they could lock forward to anything. 
One could not stand at а street corner in New York and look at those 
Metropolitan cars runnit g without noticing how easy, how smoothly, 
and silently those cars rap, with no sparking at all, and they had no 
lines overhead. Then if they went over to Brooklyn and New 
Jersey they would see the overhead wires, those enormous obetruc- 
tions in the streets, and they would see the sparks flying from 
the overhead wires and the sparking at the wheels. All that 
was extremely trying, and bis feeling was that if something 
better could be had it ought to be had. Of course, he was quite 
aware, as Alderman Higginbottom had stated, that electric traction 
could bé divided into three parts, the installation of the station, of 
the car, and of the rolling stock. He l ad not got all the facte with 
him, but one could not look at the question from a mechanical 
point of view without finding that the conduit system was con- 
siderably superior to the overhead system, moreover, he heard there 


' was considerable leak from the rails as a return in the overhead 


system. Commercially he thought they could not ooi pare the two 
systems, they were so unlike, and the conduit system had such ad- 
vantages over the overhead system. They could work very much 
heavier traffic with it, and it required very much less power. There 
was less sparkiog and no leakage. He was not prepared to go into 
the electrical details, as he had already stated that he looked at the 
point from a mechanical engineering point of view, and as a citiz:n 
cf Manchester, but there was no doubt in his mind that this elec- 
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trical traction in the city was as much a mechanical question as it 
was an electrical one, and from a mechanical point of view there was 
not the slightest doubt about it that the conduit system was the 


system. 

Mr. R. W. BLACKWELL said there were two pointe upon which he 
would like to lay additional stress in the paper; one was the limita- 
tion that Mr. Parshall suggested as the proper one. It was scarcely 
ossible that a direct current system could utilise more than 5,000 

ilowatts; the other, that when you are putting in an electric power 
station put one in large enough at the beginning. He presumed 
that the reason that the chairman had called him from obscurity was 
the mention of Bentley-Knight system. He had had the pleasure 
of being the chairman of that company. In 1883 they were running 
electric cars, but till 1887 he devoted most of his time to the con- 
duit system. Mr. Holroyd Smith was at the rame time doing 
5 good work at Blackpool. The results were practically the 
same. then went into the overhead system and had besn there 
So far as he was able to diagn 


purpose of some great public work. So far as he was able to see, and 
e 
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not key the rails to the construction of the conduit, and consequently 
they had frequent breakdowns. 

Mr. TER Lewis said, personally speaking, he could not agree 
that it was entirely an electrical question or a mechanical question. 
Mr. Hans id looked at the matter from a mechanical point of 
view, and if they would allow him fora moment, he would explain 
what had happe ed in New York from that point of view, though 
he thought Mr. 
discussion had not been confined to pe . He referred toa 
breakdown through the snow in New York in November. On that 
occasion it did not into the conduit. Last week, however, there 
was an entire breakdown of the system in conscquence of the snow 

into the conduit. He was afraid Mr. Hans Renold had been 


His friend, Mr. Doherty, would 
lass insulators for teleg:aphic purposes were an 
absolute impossibility in England, owing to the damp climate, 
whereas, in America nothing but glass insulators were used. He 
would like a conduit system, and from the æsthetic point of view it 
would be the right one, but in view of the fact that there was 
an air-tight and a water-tight system of conduit in successful 
operation on a small scale in America, it would be unwise to 
spend three-quarters of a million of money in putting down a 
system which might be of no use, practically, in a couple of 

ears’ time. With regard to Mr. P "8 paper, he agreed with Mr. 
Mountain, that a direct current system would be advantageous for 
many reasons, and he could not altogether go with Mr. Parshall 
as to the use of heavy fly-wheels on the engines, as he could 
not see how the heavy fly-wheel would be of much advantage where a 


| 
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upon the ro As 
took it, if they overloaded those rotatory converters, something 
20 or 30 per cent., they would get cut of phase, and they 
ut down and start again. We had been told recently that 
‚Н.Р. rotary converter made by Messrs. Brown, Boverie & Oo., 
ith a load of 65 B.H.P., and he could not help thinking 

that rotary converters in the city of Manchester 
e to be abnormally large to get the loads over the peak. 
sorry so much time had been taken up on the overhead 
А uit system question, as he would have been very pleased to 
have heard the views of many gentlemen present on Mr. Parshall's 


Pr. О. H. Моврнанлм said the discussion had unfortunately, to his 

mind, drifted into a discussion of overhead v. underground. Although he 

objected to that on principle, he was going to ciscuss it himself. Un- 

` doubtedly it vas a question of barning interest locally, if not to engineers 
in general, He very much questioned whether there was very much to 

discuss in the matter. He himself was a convert, or as Mr. Hans Renold 

would say, a ert to overhead as against underground. When the 

ectric tramways was first raised, he thought that the 
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uestion of | 
Board of Trade regulations were such as to practically prohibit 


anything except an insulated return, and with во large a system as they 
had in Manchester, that would have keen the case. Largely in con- 
sequence of this he was led to advise the Corporation to adopt the 
system of multiphase generation with numerous sub-stations; those 
sub-stations would not be in most cases more than a mile apart, 
consequently the most distant point on the earth return would be 
half a mile from the sub-station. With four lines of rails they could 


Parshall had been left out in the cold, as the 


keep the drop very low. He did not propose to trouble them with 
any description of the system which they were about to adopt in 
Manchester, suffice it to say that to him that paper had been very 
куше каше in every point it backed upand bore out the very 
system which he had advocated, aud which he had advised the Oor- 
poration to adopt, and which they had decided to adopt. With 
rh abs to the controversy on overhead and underground systems, 
it appeared to him that the fact was lost sight of that the deter- 
mining factors were not engineering considerations. He for one 
did not for a moment deny that the underground conduit system 
was psrfectly practicable; it might bə everything that was desirable 
as Mr. Hans Renold ap to think, bnt the considerations which 
determined the system that they were going to adopt in Manchester 
were really political considerations; he used the word political in its 
proper sense. Those matters had been so ably dealt with by Alderman 
ligginbottom that it was unuecesrary to upon them. There 
was no doubt ia his mind that at some futare time there might be 
some better system than the overhead trolley, but what he did sa 
was that at the present time under existing conditions, Босе 
not only to engineering considerations, but to questions of policy, the 
only possible system was the overhead trolley. There were one or two 
points in Mr. Renold's remarks he would like to refer to. Ia speaking 
of the rails he rather implied that different rails would be for 
the underground and overhead system. Nothing of the kind was 
required. The point was that they already. had those heavy rails laid 
down, and if they put down a conduit system, pe d would have to 
wipe out the oost of laying those rails. The cost of the rails was by 
no means the whole of the cost of providing tram rails. The greater 
part was in the laying of the rails. He thought Mr. Hans Renold 
her weakened bis caso by a few of his remarke. Mr. Renold referred 
to the smooth running of the cars, and the sparking. No one could 
doubt that the cars would ron just as smoothly whether they were 
supplied with current from above or below, and there might be just 
as much sparking with the underground system, though one could not 
see it. . Renold further remarked that a point against the laying 
of the overhead trolley system was that the leakage was in some 
way costly. As а matter of fact the leakage was by no means 
waste, it simply eaved them in the cost of conductors. It merely 


meant that the leakage took place from the earth into the water 


gs respe 
they might work well if, and it was a big “if,” they could determine 
the conditions of maintenance. He thought there was great difficulty 
as regards the maintenance of accumulators. There were a great 
many points raised in the paper. The author referred to multiphase 
generation and rotatory converters. Mr. Mountain raised the question 
of multiphase v. single-phase. From the point of view of rotatory con- 
verters, а not сш Ше Ns be any doubt 5 multiphase 
was preferable. They t system a steady fiow of energy, 
as steady а flow almost as they had with continuous current, and 
perience went to show that rotatory converters worked very much 
er with multiphase than with single-phase curreate. He must next 
refer to the question of the heavy fiy-wheel. He thought the 
question of. shocks to the plant had been rather over-estimated 
but it was vitally important that they should design t so that 
they could get an even turning moment, as if they did not they 
would get surgings and the converters would get out of А 
Mr. PARSHALL, in his reply, said he felt gratified that the discussion 
had been so extended; in fact, it was a discussion than was 
common to most institutions. | 
Mr. Clirehugh had remarked that the conditions set down in the 
paper had practically limited engines for тшк 1,500 kw. dynamos 


Mr. Mountain stated that he had gathered a few facts respecting 
multiphase currents, Certainly, if Mr. Mountain had gone into the 
matter very deeply, һе would know that single-phase currents cannot 
be commntated exoept in small machines, and that this is the primarx 
consideration in multiphase currents for transmission. when 
distribution was to effected by continuons currents Mr. 
Mountain's remarks imply that the saving of copper in power trans- 
mission was of little importance, since the cost of copper in a cable 
was small as compared with the total cost. Probably, Mr. Mountain 
had in mind very small conductors, since in large conductors the cost 
с се cable varied approximately with the cross section of the copper 

n. ; 

Another speaker alladed to the liability of rotary converters to fall 
out of phase when over-loaded. This is not the case in properly 
designed installations, as was found by testing large rotary con- 
verters, which was found to stand 100 per cent. over-loading without 
showing any tendency to fall out of phase. In fact, the rotary con- 
verter properly installed was the most suitable and safe of all 
machines under all loads. | 

Mr. Wordingham spoke of fly-wheels on engines when used with 
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rotary converters, to fulfil the conditions set down in the paper as to 
phase displacement owing to irregular angular velocity, a very heavy 
fly-wheel is necessary, much heavier than to fulfil the mechanical con- 
ditions for good regulation and proper cylinder capacity as outlined 
in the beginning of the paper. Mr. Wordingbam seemed to think 
these shocks to traction engines had been over estimated. In his 
opinion they had not. He had to reply upon his own experience in this 
matter, since he had seen engine after engine fail that had been 
designed with satisfactory results for nearly every class of work 
except traction work, and all experience gained so far tends to build 
engines for traction work heavier in all essential parts. | 

The discussion had (turned largely on the comparative fitness of the 
overhead trolley system and the conduit system. This was more of a 
commercial than an engineering question, since there was no doubt 
ont in the paper, tho objections which are generaly трой эр, 
ou e paper, the objections which are yu i 
the overhead system are not of a very substantial character. There 
are disadvantages of a somewhat si character in connection with 
the use of the conduit system, namely, the additional rails run 
through the street. 
. It might be inferred from the remarks of some of the speakers that 
the cost of the conduit m is not known. All of the elements of 
. cost inherent to the conduit system pure and simple, are known and 
easily determined. The cost, however, of d with obstructions, 
such as gas and water pipes, draining the conduits, and the cost of 
making provision for accommodating the traffic while the streets are 
blocked by the progress of the conduit work, cannot be determined 
in advance. In the average case. he would say that the conduit 
A N properly constructed for such a city as Manchester, would cost 
about £12,000 more per single mile of track than a mile of the over- 
head system. No practical advantage will be obtained, however. 
If, however, the people at Manchester are able and willing to pay 
this price for getting rid of the overhead trolley, he must con- 

te them on being in & very satisfactory financial position. 


SOME QUESTIONS re MUNICIPAL ELEC- 
TRICAL TRADING. 


THE following interesting letter from the pen of Dr. J. A. 
Fleming appeared in Tuesday's Times. It possesses a special 
interest for the electrical trade at the present moment, as it 
brings forward many a point which must necessarily arise 
in connection with this important controversy—a con- 
troversy which promises to be very prolonged and intri- 
cate :— | 


Itrust that the suggestions of Major Flood Page «n the subject of 
municipal trading will not be allowed to pass without practical action 
of some kind being taken upon them. On the general question of the 
legitimate limits of шашыр! trading I will not venture to express 
an opinion, but having been for the last 18 years somewhat closely 
connected with electrical manufacture and enterprise, I should like 
to point out one or two facts copnected with the industrial utilisa- 
tion of electricity which have a bearing on the matter at issue. It 
appears that some 70 municipalities desire to engage in the manufac- 
ture of dynamos, electric lamps, and electric appliances, and to 
acquire or purchase patent rights over the same. It must 
not be forgotten that in the continuous flow of electrical 
invention, each improvement as it arrives is the subject 
of patent protection. At the present time some. 5,000 or 
8,000 electrical patents are taken ont annum in Great Britain 
alone.. Hence no municipality can advance very far in electrical 
manufacture without either infringing or acquiring particular patent 
rights. These, however, have a prob cal value until 
tested in the Courts, and every one of the great electrical inventions 


scale of manufacture, and that a icipality producing on a small 
ecale has not a shadow of a chance of doing it as cheaply as large 
and experienced manufacturers having a far greater output. More- 
over, it must be remembered that in embarking on eloctro-technical 
manufacture a municipality would have to bear the loss of all failures 
and costly experiments. Under a system of purchase by contract and 
specification the ratepayers are protected from serious risks in the 
purchase of such expensive articles as dynamos and engines, but 
mone pe trading would deprive them of safeguards for efficiency 
without any necessary corresponding advantages. Also it is obvious 
that highly technical manufacture cannot be conducted by any body 
of men merely in the light of nature. Hence a municipal committee 
placed in control over some specialised scientific branch of production 
would not improbably have to learn its business at the cost of expen- 
sive blunders, for which the ratepayers would have to pay. In fact, the 
ratepayers would become the involuntary shareholders in a practically 


earthed main would be harmless. 


unlimited liability company, the constantly-changing directors over 
the same de g very much for guidance on their own cfficials. 
The strongest argument of a)l, however, against municipal trading is 
that it would destroy the stimulus to continual invention and 
improvement which springs from the incessant rivalry due to free 

open competition. The private manufacturing firm which does 
not advance with the tim«s dies. The manufacturing municipality 
would probably find its greatest safety in going slow. The point 
which should be emphasised at the present moment is tba“ the risks 
and speculations of manufacturing enterprise constitute an absolutely 
different class of undertaking from the urban supply of gas, water, 
and electric current, or even telephone and tramway facilities. 
These may perhaps all be most advantageously managed by the 


representatives of ratepayers in the common interest, but corpora- 


tions have less justification for undertaking the risks of electro- 
technical manufacture than they have for conducting the municipal 
supply of milk or meat. ; 


APPLICATION OF THE ELECTRIC MOTOR 
TO WARSHIPS. 


(Concluded from page 169.) 


So far we have dealt only with the actual machines, but 
the electric system stands out pre-eminent for the trans- 
mission and manipulation of the power. The great weak- 
ness of the hydraulic system lies in the mass of piping, valves 
and rods; the turret must contain an intricate network of 
these, and though the duplication of this system mitigates 
the chance of failure, it greatly increases the complication, 
until when an auxiliary system is thrown in, the result is a 
mass of piping and valves which require a considerable 
knowledge to work. In like manner in connecting the 
forward and after systems to give more strings to the bow, 
we have long lengths of pressure and exhaust piping travers- 
ing the intermediate compartments. | | 

Le advantages of electric wires are very clear; the 
hydraulic pipe occupying considerable space must more or 
less rigidly pureue its course throughout the ship—the 
780 wire is capable of infinite contortion and adapta- 

ility. IL 

Duplication is equally possible with an electric system. 


A burst or severed hydraulic pipe means a temporary loss of 


power until the valves leading to the fault can be closed. 
A severed main would correct it:elf on the duplicate. Au 
An earthed main ard 
return would blow the fuse, the duplicate remaining intact. 

It is claimed for the hydraulic system that with a burst 
pipe the location of the fault is at once known. A damaged 
main could be made equally evident. Moreover, and above 
all, the latter is repairable in action, where the injury to 
the pipe cannot possibly be remedied within reasonable 
time. 

Lead casing has conquered the difficulty of insulation, and 
the electric wire will outlast the ship into which it is placed ; 
practically little or no care for maintenance would be neces- 
вагу outside the machine terminals. 

Another great drawback -to the hydranlic system is the 
multiplicity of rods and gearing necessary to connect the 
valves to the levers in the sighting positions. 

Here, again, the electric system, where switches could be 


placed in any desired position, would have an enormous 


advantage. 

Flexible leads again would be a vast improvement on the 
elbows and pivots by which hydraulic pressure is led into 
moving compartments. | 

In the late war the Americans had to contend with great 
heat, the other extremity has to be considered in hydraulic 
installations, and elaborate heating arrangementa provided to 
prevent cracked cylinders and pipes in cold weather—an 
entirely unnecessary precaution if electricity were employed. 
Space does not permit one to enlarge on the above points or 
to mention minor ones where electricity is equally at an 
advantage. 

Enough has been said, it is hoped, to show that in not 
receiving fair trial electricity is suffering unmerited neglect, 
and that if foreigners are before us in accustoming them- 
selves to its advantages we have only ourselves to blame. 

Apart from the gun working machinery, in continuing to 
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ue steam for our remaining auxiliary engines we are 
perpetuating a still more glaring error. There are, however, 
at last signs of yielding in this direction, the value of the 
eectris fan is so clearly apparent that it is now being 
adopted even in our own ships, and electric capstans are 
likely to be installed in the not too dim future. 

A few general remarks will best point out the faults of the 
present system. | 

The engines being so numerous and situated in ail 
раба of the ship, an intricate sytem of steam pipes 
is necessary, and in few cases can these be led direct to their 
work; they must be bent snd worked in to clear obstruction 
and spsces in the compartments through which they pass. 

The constant changes of temperature, causing irregular 
expansion, render the steam jointa extremely difficult to keep 
inorder, This in time of peace may be merely an incon- 
venience, but in consideration of the effects on men working 
in the various compartments, in time of action it assumes a 
much more serious aspect. 

A compartment with a bad steam leak very soon becomes 
untenable unless well ventilated; thus, again, this reacts on 
the ventilating syatem, often turning it from a convenience 
to a necessity. 

Numerous causes might derange this system in action; 
the possible consequences of the prime cause, the leaking 
steam pipe, are therefore alarmingly serious. In hot climates, 
the temperature of compartments containing steam engines 
may well be compared to our anticipation of a nether region 
—a fact clearly and continuously pointed out by our 
American cousins since the war. 

The disadvantage of the size of steam and exhaust pipes 
is pot alone felt in the space occupied, but also in the size of 
the holes they make in watertight bulkheads. 

Steam engines used for such work as capstans and winches 
are highly uneconomical in character, ав no expansion of 
steam takes place in the cylinders, 


Where steam engines are necessarily exposed, such as ash : 


hoists, boat hoista, winches, &o., they would probably be 
destroyed in action, where an electric motor of the armoured 
type would stand a far better chance of survival. 

Although the chance of steam pipes being severed by gun 
fire is small, in that chance lies catastrophe. Bat it is un- 
necessary to multiply further such numerous defects and 
equally unnecessary to pene out how infinitely more suitable 
electricity must prove for such transmission of power. 

The most extensive use of electricity would involve nothing 
but the use of well tried machinery, and with such advantages 
in view the principle obstacle to its adoption can only be an 
unnatural ignorance of its power. 

Students of naval matters, who at the same time possess 
an adequate scientific knowledge of various forms of power 
transmission, are rare. Naval constructors lack that most 
T experience of sea-going conditions. 

Naval engineers and executive officers though highly 
capable, are as a whole lamentably ignorant of alternative 
methods not brought under their immediate notice, and it 
cannot be denied that many practical naval officers have a 
distrust of all things electrical. The reason is not far to 
seek ; in the first place electricity is mysterious and therefore 
distrustful ; secondly, they have experience of the struggling 
days of incandescent lighting, telephones, bells, &c., and 
many impossibly delicate electrical instruments to which 
their lordships have from time to time given trial; they 
remember failüres, but are entirely ignorant of the causes, so 
that to them they failed because electrical. 

Those who have a knowledge of matters nautical, and who 
follow the commercial development of scientific invention, 
must clearly see that as strides are made in mechanical 
progress on shore, an adaptation to naval conditions is 
always possible and as clearly they must see how inclined 
we are to lag behind from over-caution, or, perhaps, over- 
confidence. 

Electrical development on shore has advanced by leaps 
and bounds, an example which in our navy has been treated 
with almost criminal negligence. | | 

The naval administrative machinery, in this connection, is 
complicated, and it is difficult to place the responsibility in 
any one icular direction. Subject to the First Lord, 
the actual head of all constructive and engineering matters, 
is the Naval Controller, an admiral whose enormous business 
responsibilities are little appreciated by the general public. 


The heads of departments immediately below are the Chief 
Constructor and Engineer-in-Ohief whose duties are xi rre 
All questions of armament are largely decided by the 
department of the Director of Naval Ordnance, which 
contains distinguished naval officers of large technical 


experience, | | 

There is, further, a gentleman holding the position of 
Admiralty Electrician, who is very severely criticised by 
naval officers. As, however, nearly everything electrical in 
the navy is behind the times it would appear more likely 
that this official’s power is undaly limited, since it can 
scarcely be sup that he has not himself kept pace with 
modern improvements. Possibly, therefore, he is much 
maligned. Apart from the Admiralty, the naval executive 
officers have two sources of technical scientific education 
sii respectively by the establishments Zxcellent and 

ernon. 

The former deals with guns and all that pertains thereto, 
the latter and smaller with torpedoes and matters electrical. 
A certain number of expert officers are annually turned out 
by both and drafted to sea-going ships to perform the special 


duties connected with their training. The talent of young 


officers is attracted to these expert lines, and naturally in the 
hands of the schools lies power for push and innovation. . 

A divergence of opinion and a friendly rivalry, more or 
less natural, exists between the schools on points where 
interests merge. Incidentally, but importantly to this 
article, some such divergence exists with regard to ita subject. 
The larger school looks upon hydraulics as its well-nutured 
child, whereas the smaller, naturally adopting electricity, 
regards its infant, the electric motor, with some affection, 
and a very sorry infant it is, unfortunately. 

Speaking generally, as with the executive officer lies the 
direction of machines, the care and maintenance is in the 
charge of the engineer, who, unfortunately, is singularly 
deficient in electrical knowledge. Some slight theoretic 
acquaintance of the subject may come in his college course, 
but no practical experience, till he is placed in charge of a 
dynamo at sea, and then, as he does not interfere with 
anything outaide ita terminals, his opportunities are limited. 

he question of charge is a rock on which many subjects 
split, and around which much jealonsy s Narrow it 
may be, but there is much human nature in the fear that new 
developments will pass into our neighbour’s hands, and our 
relative importance be readjusted accordingly. 

The solution is easy if we pause to think. 

The necessary training must inevitably follow constructive 
advance, and with the advent of electricity, naval engineers 
wil be converted from purely mechanical to electrical 
engineers, competent and fit to take charge of electrical 
machinery as they now do of hydraulics. 

True, such training should come at onoe, but unfortu- 
nately provision is not a strong point of the naval system. 

This slight review of the administrative powers is neces- 
sarily brief and incomplete, but it endeavours to show the 
nature and training of the men under whose consideration 
electricity is forcing its way to the front, and the ciroum- 
stantial facts which surround it in the naval service. 

Electrical training is in fact entirely confined to the small 
number of experts produced by the Vernon, the electrical 
mechanics of our dockyards, and that anomalous gentleman, 
the Admiralty Electrician, and these few are tied and 
bound in a manner precluding their employment of a know- ` 
ledge of better things. 

But a strong factor is this dilatory policy, perhaps the 
strongest, lies in an entirely different field; the contracts 
for hydraulic and other auxiliary machinery lie in the hands 
of a limited number of: firms. It is obviously to their 
advantage to discourage rival forms of machinery for which 
they have never laid themselves out and which would throw 
much of their plant into disuse. 

Through these many obstacles electricity. has forced its 
way to find itself cribbed, cabined, and confined. As we 
stand at present, some few ships possess a limited number of 
electric fans, a very few of the larger cruisers work their big 
guns by its means. Three battleships have electric ammuni- 
tion hoists for their large guns, and the Mayestic class have 
an utterly inadequate electric auxiliary system for working 


. their 46 tonners. 


Space does not permit one to dwell on the details of these 
fittings. All are starved for want of power. Control 
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switches, safety arrangements, and all such devices are fall 
of bad design and worse workmanship. Reducing gear is 
cogged and raises an unearthly noise—unnecessary rods are 
retained. In fact, the whole enterprise bears the impression 
that it was never meant to обоо. It is argued that it is 
only intended for trial. Can any reasonable being maintain 
that a fair trial could result from such an attempt. 

Thus we grind on ourselves, let us turn our eyes abroad. 

As early as 1894, French designers were inclining in 
favour of electricity in preference to hydraulics with a result 
that out of their very efficient Mediterranean equadron of six 

ips, one half place total reliance on this form of power for 
their gun working machinery. The highly admired 
armoured cruiser Latouche Trevillé was completed in 1894 
with this motive power for all guns, and others of this type, 
including the Pothau present at our Jubilee Review, are algo 
во fitted. Since then the pendulum has swung still further 
and nearly all new ships are employing electricity for this 


Of Germany it is only necessary to say that she has taken 
the complete step in the Aegir, her crack cruiser, whose 
auxiliary machinery is entirely controlled by electrical trans- 
mission. "They have leapt to 120 volts where onr ships still 


maintain their inefficient 80. The result satisfies expecta- 
tion, want of power and minor defects were felt, but before 


care and attention, difficulties are melting away and Germany 
is boldly and successfully passing the transition stage, 
obtaining adequate designs and practical experience. 

The ваше competition is resulting in the same decision in 
the new navy across the Atlantic. 

American doings are always very freely discussed in the 
press, and reports on the working of electric motors during 
the war are published. They are. uniformly favourable, 
though handicapped by the asual hostility. 

The result is that the new battleships, Maine, Missouri, 
and Ohio are to be completely equipped with electric fans, 
steering gear, turret smaller ammunition hoists, and in 
new cruisers electricity is to be used in an equal or greater 
extent. 

There is, of course, a lusty opposition founded doubtless to 
some extent on our own slow progress, but electrical advance 
is in a healthy state, added to which, in the words of an 
American writer of experience: “ Another advantage which 
electricity possesses here as everywhere elee in the field of 
applied mechanics, is that young engineers are educated in 

e knowledge of how best to generate and apply the agent 
in a manner which has never been thought neceseary in 
regard to the older forms of stored energy.” 

Alas! that the same cannot be said of English naval 
engineers. Abroad our rivals are taking decided steps in 
electrical application. What then are we doing at, home ? 

We are engaged to build 16 new bettleships and a very 
large number of craisers, with the prospect that electricity 
will be used only, as beretofore, for the lighting, some isolated 
fans, and, perhaps, a few capstan engines. With these ex- 
ceptions we | remain saddled with the каше incubus of 
steam and water pipes and ventilating shafts, and before us 
but little hope of naval progress in electrical education. 

There is surely a large enough field for enterprise here, 
and the requirements are that interest should be taken by 
competent electriciang in naval conditiong, and that the 
merits of electrical wares should be pushed until acknowledg- 
ment is forced. 

Naval engineers are ill prepared for this change. Officers 
who appreciate the situation are bound in with red tape. 
The electrical advisers to the Admiralty are unable, or un- 
willing to move. Large electrical firms state that the 
Admiralty are unapproachable; they, therefore, appear 
apathetic. 

With the growing appreciation of the necessity of the 
maintenance of our sea power, an ever widening field is pre- 
sented. Sarely attempts should be made to push wares in 
such a market, and in such a cause. 

For the ship of the future is bound to have her detached 
machinery controlled by electrical force. Under similar 
protection to the main engines will be an auxiliary room 
containing powerful generating plant, sending forth its con- 
necting wires in all directions. Dry, cool compartments, 
greater protection, greater space, less weight, silent machinery, 
and a more immediate control of the power must be the 
inevitable results. 


^. 
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PAPERS BY М. A. BLONDEL. 


M. A. BLONDEL has sent to us copies of four papers recently 
published by him, three in the Comptes Rendus, and one in 
the Journal de Physique. 

A New Hysteresimeter.—In the first paper he describes 
an hysteresimeter, very similar in principle to the well-known 
workshop instrument of Prof. Ewing. In the Blondel 
instrument а small pile of stamped rings of the shect-iron 
to be tested, similar in arrangement to à dynamo armature, 
is mounted on a vertical axis, freely pivoted and controlled 
by a helical spring. The pile is 55 mm. in diameter, and 
4 mm. in height. Round this a permanent magnet is re- 
volved by hand, and the angular deficction of the armature 
observed on a scale divided in radians. The observation is 
not made from a zero, but is the difference of the deflectiong 
obtained by revolving the magnet first in one direction and 
then in the other. We suppose the friction of the pivots, 
due to the attraction of the magnet, i8 too great to allow the 
system to zero properly. The hysteresis of the specimens is 
obtained from Steinmetz’s formula, n v. в! = 2 x 0, where 
n the hysteretio coefficient of the iron, v its volume, B the 
maximum induction, and c the torque produced on the 
moving system. с is said to be given by the relation с = у 
(0 — 6^) where 0, 0' are the scale readings with the magnet 
rotated in oppcsite directions, and y is the coefficient of 
torsion of the spring measured in ergs per radian. It seems 
that the relation should be 2 c = у (0 — 0^), and that а 2 
has been omitted. The value of y is obtained from the 
period of oscillation of the pivoted system when loaded with 
a body of known moment of inertia. M. Blondel proposes 
to use the instrument in two ways, one in which the magnet 
i3 turned very slowly, and the hysteresis of the specimen in 
different directions observed ; and another, when the magnet 
is turned rapidly, and the average value of the hysteresis in 
all azimuths obtained. The first method he terms a static 
method, the latter a dynamic method. The theory of the 
instrument given by M. Blondel depends on the assumption 
that c, the torque produced on the specimen, is independent 
of the speed of rotation. This is approximately correct, 
except at low speeds of rotation, when C would be smaller. 
The instrument should be useful, thuugh not, of course, one 
of precision. It has attracted M. Blondel’s attention to two 

ints connected with such measnrements. One is that the 

ysteresis of sheet-iron is commonly very different in diffe- 
rent directions, and the other that the extent to which the 
hysteresis depends on annealing is very considerable. 

The Electric Arc.—The second paper, extracted from the 
Journal de Physique, is the description of an attempt to 
settle the vexed question of the mode of conversion of energy 
in the electric arc, and exhibits the confusion of thought and 
language usual with writers on this interesting subject. The 
results of the experiments performed are interesting and 
valuable. M. Blondel inserted into the circuit of a con- 
tinuous current arc lamp an interrupter or commutator 
driven by a motor which, at certain regular intervals, dis- 
connected the carbons from the battery for a short time, and 
connected them to a galvanometer. This operation was 

formed 40 times a second, and the lamp was disconnected 
rom the battery for about one-fifth of the total time. The 
galvanometer connection lasted for about „l th of a second 
at each interruption. The lamp, during the operations, 
burnt perfectly steadily, and showed no sign of any inter- 
ference. The lamp was then removed and replaced by a 
metallic resistance adjusted to give the same current as. 
previously been taken by the lamp, and the defiection of the 
galvanometer observed as before. In both cases the deflec- 
tions were small, irregular, and of about the same values, and 
the experiments showed no difference in the bebaviour of an 
arc and a metallic conductor. The currents passing through 
the galvanometer were sometimes in one direction and some- 
times in the other. Putting the results in round numbers 
for convenience of statement, the maximum galvanometer 
deflection observed corresponded to a steady current of 40 
micro-amperes, which would be due to a steady E.M.F. at the 
galvanometer terminals of 16 volt. Since the galvanometer 
is connected to the carbons 40 times a second, and at each 
time for „o th second, this indicates a difference of poten- 
tial at the carbons of 2:4 volte, immediately after the inter- 
ruption of the current. But this calculation is rende 
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worthless by the extremely eibi iras character of the figures 
observed, which give no ground for believing in the exist- 
ene of this E.M.F. Assuming, however, for the purpose of 
argument., that the observation can be employed for calcula- 
tion, M. Blondel calculates the electrostatic capacity of the 
are, on the hypothesis that the galvanonieter deflection is due 
tothe discharge of the arc, acting as a small condenser, 
charged to the potential difference of the arc, 20 volts, and 
j ed 40 times a second. 

He obtains a figure, ‘032 microfarad, by a method we do 
not at all understand. We have, however, made a calcula- 
tion, and obtained a figure of the same order, as follows :— 

The loss of charge of a condenser whose capacity is k, 
charged to a potential difference, v, and discharged for a 


time, , through a resistance, r. is & 0 — а! In this 


сае the potential difference is 20 volts, the time is ,},th 
recond, and the resistance is 4,000 ohms, and the same loss 
of charge repeated 40 times a second is equivalent to а 
ready current of 40 micro-amperes. Where m is the 
capacity in microfarads (k = 10 . m), and to determine 


1 

m we have the equation, 20 n(1 — ен). From this 
т is a little greater than 05. This capacity, ‘05 micro- 
farad, for an area ‘8 eq. cm. (that of the crater) is so much 
less than that of any known liquid electrolyte, being itself 
the extreme maximum value indicated by the experiments, 
that M. Blondel infers than no similarity between the two 
ean be probable. The observations, however, give little 
gronna either for the calculation or the reasoning based 
on i 

He concludes as follows: —“ It seems to me definitely 
established by these measurements that the electric arc does 
not behave in an appreciably different manner from a resist- 
ance, and presents no back electromotive force, in the ordi- 
nary sense of the word, comparable to the difference of 
potential observed; it is not due, then, to а phenomenon of 
electrolysis. We may be certain, within the degree of áccu- 
racy obtained, that if a residual electromotive force exists 
M lo . effects, this does not exceed a fraction 
ok a volt.“ 

As to these conclusions :—The experiments appear to indi- 
cate 2^4 volta as the major limit of the last quantity, while 
they prove nothing as to the similarity of conduction through 
an arc, and through a metallic conductor, except that in both 
cases all action ceases with the interruption of the current. 
This has been shown before, though not so far as we know 
во distinctly, and it is ckarly an important observation. 

Of the other two paper, one contains a number of inte- 
resting diagrams of the periodic curves of current and elec- 
tromotive force taken from alternating arc lamps. The 
subject they open is too large to be dealt with in a short 
notice, but we may refer our readers to the Comptes Rendus 
for them. The last paper, also from the Comptes Rendus, 
в an account of an examination of the intensity of the 
reflection from a large search light. 


A TRUE STORY. 


By W. PERREN MAYCOCK, M. I. E. E. 


THERE was once a very eminent Professor, great on matters 
and mathematica), and to some extent electrical ; 
but there were things in practical work that this Profesor 
did in know. 
d it came to pass that the question cropped up of 
ly lighting the imposing ‘building in which ihe 
Professorial lectures were delivered ; and the Profestor was 
greatly exercised in bis mind as to the wiring thereof. 
Ah!” thought he at last, “I will write to the young 
consulting engineer who has devoted much time to there 
matters, and get his opinion and advice thereon.” 
‚ 1008 it was that the young engineer received a letter of 
inquiries from the great Professor; the two, be it noted, not 
being onally acquainted. And the engineer duly 
Anewered those inquiries in а manner which was acknow- 


ledged satisfactory by the Professor; and in due course a 
reasonable charge was made for the same. 

Then did the mighty Professor arise in his wrath, and 
state his belief that he was at liberty to suck the brains of 
others in the same profession withoat making return therefor. 
At this the engineer became wratbful also to think that one 
80 high and mighty should ess во mean a soul; and he 
determined to fight the matter out to the bitter end. 

And the lawyers were consulted, and after much inter- 
change of letters it was decided to refer the matter to arbi- 
tration by two engineers of renown. After many days their 
decision was made known, and lo! and behold, it was against 
the poor consulting engineer, whose belief in the existence of a 
spirit of fairness and common sense amongst bis fellows has 
conte quently received a rude shock. | 
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NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFICATIONS. 


NEW PATBRATS.- 1899. 


Compiled expressly for this journal by W. P. Тномрвои & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. ~ 


1,487. “Improvements in electric light wire casing." А. DavID- 
son. Dated January 23rd. ". 

1,493. " Apparatus for heating by electricity." P. они. Dated 
January 23rd. 

1,502. "Improvements in electric ignitera and vaporisers for 
internal combustion engines.” W. Н. DxsRiMAN: and W. E. PHIL- 
BROW. Dated January 23rd. - 

1,518. "Improvements in electrical insulating cement.” F. PLAYER 
ard P. Horwzs. Dated January 23rd. 

1,522. “Improvements in dynsmos and electric motors.” F. 
О`Соннов. Dated January 23rd. 

1,526. “Improvements in or relating to electric meters.” G. W. 
WALEBB Dated January 23rd. 

1,529. "Improvements in electric measuring instrumente.“ F. H. 
Narpzm, E. THOMPSON, and R. F. Curtis. Dated January 23rd. 

1,553. "Improvements in secondary or storage batteries.” W. M. 
McDoucALL. Dated Janvaty 23rd. 

1,554. “Improvements in the manufacture of secondary battery 
plates.” . W. M. MoDoucarL. Раба January 23:4. 

1,898. "Improvements in adjustable flexible metallic supports or 
arms for electric lights." G. Howson and W. Banmzs. Dated 
January 24th. b 

1,620. “Improvements in trolley connections for transmitting 
electric power frcm overhead wing to tramcars and the like.” 
R. BargD. Dated January 24th. 

1,627. "Improvements in insulators for fastening electric wires.” 
J. Tszrevam. Dated January 24th. (Complete.) 

1,643. ‘Improvements in tpeed indicators for electric tramcars.” 
Н.Е PansHatyt. Dated January 24th. 

1,873. "Improvements in portable telephones, applicable also for 
testing purposes.” H. F. BLACEWBLL, jun., and M A. BLACKWELL. 
Dated January 24th. 

1,683. “Combined electric arc lamps and fans" J. Мигзев, 
F. НАЕРЕНИВ, and M. Koch. Dated January 24th. (Complete.) 
1,740. Improvementa in and relating to motor starting switches 
and other like apparatus.” Т. E. Ritcuis. Date d January 25th. 
1,758. “Improvements in portable hand dynamos, parts of which 
improvements are applicable to small power dynamos ard motors for 
other purposes.” EvERBSHED & VIGNOLES, LD., and B. EvERSHED. 
Dated January 25th. j Ж 

1,765. "Aturface contact electric traction system.” 8. P. Тномр- 
son snd M. WarksB. Da'ed January 25th. . 

. 1,774. “Electric boot or shoe.” B. KELLEBMANN and B. KELLER- 
MANN. Dated January 25th. 

"1,810. "Improvements in electrical weaving frames or looms.” 
Н. Bour:NGE and E. Freanac. Dated January 26th. ( Complete.) 

1,619. “А mesns of recording mestages as they are received 
through a telephone or an easy method of taking a record of 
metsages as they are received through the telephone.” T. WiLLIAMS 
and T. L. HzaTHFI£LD. Dated January 26th. 

1,834. “Improvements in rail bonds for electric traction system:.“ 
Н. Hinst and I. V. Z&ALANDER. Dated January 26:h. 

1.835. Improcements in switches for starting and ccn'rolling 
electric motors" H. Hrest and W. Map. Dated January 26th. 

1,839. Improved meth:d of solidifying the contents of electric 
accumulators by ckemical means" L FrIEDLER and E. JACEEL. 
Dated January 26'h. М | | 

1,841. "Improvements in and relating to collectors for trolleys for 
electric tramways and the like.” R N. TwWEID T. Dated January 
26t / 
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1,844. "Improvements in the manufacture of plates for sccondary 
batteries." L.!'CHAMPAGNE. Dated January 26th. 

1,869. " Electric telegraphy by means cf condensers and induction 
coils" F. Braum. Dated January 26th. 

1,863. “ Wireless electric transmission cf signals over surfaces.” 
F. Braun. Dated January 26th. 

1,865. “ Methcd cf and apparatus for controlling the operating 
gears of rudders, signale, and the like by means of heat, light, or 
electrical waves.” А. Ontina and C. G. G. BRAUNBBH7BLM. Dated 
January 26tb. te applied for under Patents, &c, Act, 1883, 
Bection 103, October 26tb, 1898, being date of application in Sweden.) 

1 "An improved receiver for waves of light, heat, or 
electricity." A. Овілка and С. G. d. BsaummBBzzLM.. Dated 
Janu 20'b. (Date applied for under Patents, &c., Act, 1883, 
Section 103, October 27tb, 1898, being date of application in Sweden.) 

1,867. "Improvements in apparatus for i ruso the sensitivity 
of receivers for waves of light, heat, or electricity." A. ORLING and 
O. G. G. BRAUNBRHJSLM. Dated January 20th. (Date applied for 
under Patents, &c., Act, 1883, Ssction 103, October 27th, 1898, being 
date of application in Bweden.) 

1,869. “ Improved electrical condenser snd apparatus for producing 

werful electric waves.” A. ORLING and С. G. G. BBAUNERHJELM. 
Dated Jan 26th. (Date applied for under Patents, &., Act, 1883, 
Section 103, October 5 7th, 1898, being date of application in Sweden.) 

1,895. “Improved electric switch." R. M. Murray. Dated 
January 27th. 


1,902. “ Improvements in the manufacture of secondary battery 
plates." V. 9. Lmom. Dated January 27th. 

1,991. "Improvements in electric arc lamps fcr stage and the like 
purposes" J. WEBSTER. Dated January 27th. 

1,927. "A new or improved magnetic clutch.” O. W. Hiaos. 
Dated January 27th. 

1941. "Improvements in incandescence electric lamp pendants or 
brackets." H. Hrest and J. Моврну. Dated January 27th. | 
" Improvements in electric railways of the tectional con- 
ductor type.” J. G. Lonmmarm. (F. О. Esmcnd, United States.) 
Dated January 27th. 

1,978. "Improvements in electric glow lamp sockets or holders.” 
V. Q. Lrgox1 snd О. Moon. Dated Janvary 28th. 

2,017. An improvement in electric igniters for gas or oil motors.” 
P. A. Droam. Dated January 28th. 

2,028. An improved manufacture of carbons for electric arc 
lamps." E. Farcuanun and A. O. 8тмоннтЕВ. Dated January 28th. 
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ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Mesers. W. P. 
Tompson & Oo., 322, High Holborn, W.O., and at Liverpool, 
Mazohester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 
12,899. "Improvements in safety devices for electrical circuits.” 
L. J. STEELE. August 17th, 1898. Refers to the reduction of 


high tension currents to low tension circuits, and the danger of the 
high tension current ing to the low tension circuit if any fault 
existe in the system. supply a means for the high tension current 
to pass directly to earth if this occurs is the object of the present 
invention. One pole of the low tension system is electrically connected 
to a piece of carbon in the shape of a cylinder. The cylinder basa 
cover of insulating material with an y ess made round a portion 
of its periphery. To the cover is fixed a thin sheet of mica in which 
slits are made, „ of tbe carbon cylinder at the back 
to be ars at the place where the aperture exists in the outer tube. 
This thin insulation acts as a separation between the stretched 
metallic wire connected to earth and the metellic surface behind it. 
If the high tension current should pass to the low tension circuit, a 
spark be set up between the metallic surface and the stretched 
wire. The wire will fuse, and the act of doing so will release some 
contrivance which will make substantial metallic connection between 
the secondary low tension circuit and earth, 4 claims. 


18,973. “ Rprovenente in systems of electrical distribution." 
Тнв Ваттан Тномвон-Носвтои Co, Liurrep. (С. P. Steinmetz) 
Dated June 14th, 1898. Relates to mono-cyclio systems of distri- 
bution, and consists in combining therewith a three-wire system, 
whereby T and power may be supplied from the same generator. 
A source of single-phase electromotive force is provided, and a three- 
wire system of the ordinary type is connected to it. To this three- 
wire system, or to translating devices connected to it, is applied a 
source of dephated electromotive force. Single-phase translating 
devices are also connected to the three-wire system in the ordinary 
way, and multiphase translating devices are connected between any 
two wires of the three-wire system (bat preferably the two ontside 
wires) and the supplementary wire. 8 claims. 


18,274. “Improvements in generators for use in systems of elec- 
trical distribution.“ Тн Barren TxHomsox-Hovustrom Co, LIV. 
Dated J une 14th, 1898. Relates to generators for use in systems cf 
electrical distribution, whereby light and power may be supplied from 
the same generator. Consists of a dynamo-electric machine, having 
out-cf phase coils connected to three collector rings, and the remain- 
ing terminal of one coil connected to an intermediate point in the 
second coil, and a fourth collector ring likewise connected to the in- 
termediate point in the last named coil. 1 claim. 


13,899. “Ме са cf combined application of continuous and 
alternatirg currents for exciting magnetic fields and combination 
apparatus for producing by this method electrical energy and 
mechanical power." M. DRI. Dated June 15th, 1898. Relates to 
the combination in a dynsmo of two different arrangements for 
exciting the magnetic field and for the induction, whereby the 
machine is enabled to be worked as motor by both descriptions of 
currente, or sgain to operate as а motor.generator for converting the 
one kind of current into the other. When operating as generator of 
continuous current or as continuous current motor, this m 
works in ihe ordinary way with commutator snd brushes, when 
working as alternating current generator or mctor it operates with 
short-circuited armature; the two different actions are produced by 
an armature snd a field magret, of which the latter is excited 
eimultancously by ec ntin uous and alternating currents. 4 claims. 


14,080. “Improvements in means of lowering tke Ісай of cranes 
or hoists driven by electro-motors.” T. H. Ботси. Dated June 23rd, 
1898. Relates to improvements in a means of lowering the load of 
cranes or hoists driven by electro-motors. It depends on the action 
of a solenoid which by drawing a core into itself applies a brake. To 
quicken the descent resistances are put into the circuit. The weight 
of the load works the motor asa dynamo. 2 claims. 


14,782. Method for obtaining combined alternating and con- 
tinuous currents for distributing the ssme for the electrical trans- 
mission of power, icularly for electrical traction.” M. Dani. 
Dated July 24tb, 1898. ternating current is eent out through 
the leads from the central station. The tecondary stations 
comprise alternating current transformers and secondary generators 
of continuous current, such as accumulators or transformers for con- 
verting alternating into continuous current. The seccndary genera- 
tors for alternating currents and for continuous currents are arranged 
in series or connected together. 3 claims. 


14,793. ‘Improvements in electric insulators.” Taz BRITISH 
TuHomson-Hovuston Co., Lro. (B. Willard). Dated July 5th, 1898. 
Relates to irsulators which are designed to support a conductor rail. 
The insulator is provided with a rectangular metal cap bavirg 
downwardly projecting sides which are flared at their lower ends to 
form a water shed, so that water will not ran down the sides of the 
insulating block. Oa top of the сар and formed integral therewith 
are two lugs adapted to grip the lower flange of the conductor rails. 
Situated on opposite sides of the block and at an angle to each other 
are holes arranged to receive the lsg screws for securing the insulator 
to the cross tie. 6 claims. 


14907. "An improved arc Jamp with magnetic carbon move- 
ment.” F. Krostanwann. Dated July 6th, 1598. The mechanism 
of the lamp consists of a thick wire bobbin with a movable arma- 
ture, an actuating bobbin with the movable armature of same with 
blades, a spring lever, a governing wheel, a brake, and positive carbon 
holders. By reason cf the current traversing the bobbin, the arma- 
ture is instantly drawn towards the fixed armature. The armature 
being attracted, the pulley descends the tame distance, and the 
ribbon which supports the negative cavbon-holder also descends. The 
negative carbon is thus separated from the positive carbon, and the 
arc light manifc sts itself. 8 claims. | 


15,222. ‘Improvements in electric accumulators.” H. H. Lax. 
J. Barns.) Dated July 11th, 1898. Relates toan improved accumu- 

tor more especially designed for electrio traction. The positive 
elcotrcde is formed of horizontally superposed plate, variable in 
number. A sete ese plate is placed on a fiat plate, and so on until 
a column of suitable height is formed. Both sets of these plates are 
cut out with a punch, ard bave an opening at their centre. These 


plates bave . ears, which serve to solder the blades by means 


of a bar of , which serves as an electrode. The negative elec- 
trode is constructed with a thin sheet or plate of lead folded down 
upon itself, во as to form a prism, the interior of which is hollow, 
forming a lead pocket. The hollow inner space is subsequently filled 
with salts of lead, which are then reduced to spongy lead. The lead 
cover bas been previously pierced with a large number of small holes, 
very closely spprcsching one another. The орев, of these holes is 
to enable the acidulated liquid to easily enter the body itself cf the 
electrode and of tbe ective material. 4 claims. 


16,308. "An improved method of, and apparatus for, generating 
ard utilising electricity." H. H. Laxe. (J. J. Teely) Dated July 
12th, 1898. Relates to а methcd and apparatus for generating elec- 
tricity. The apparatus consists of a dynamo, «f which the pole- 
pieces of the field magnets are connected by an iron core, forming & 
magnetic shunt rcund the armature; field coils are connected in shunt 
with the armature. ard a coil is put in series with the field coils and 
wound on the iron core. All the coils are of a high resistance, and 
consist of a large number of turns. 8 claims. 


20,279. ‘Improvements in a tus for кине the namber 
or duration of telephonic ee . HADDON. 
September 24th, 1898. Relates to s device for registering the length 
of time a telephone subscriber uses his instrument in actual conversa- 
tion with other subscribers. By means of & contact device operated 
from the place called up when the receiver is taken off its hook both 
stations are connected in such a manner for a sbort time, that the 
current then passing is strong enough to operate at the call end a 
clcck and registering apparatus. Such a current may be produced 
in different ways; for icstance, the said circuit clcsing or contact 
device осопесів in series at the given the element groups at 
both stations put generally into circuit against one another, or one 
of these element groups is put out of circuit and only the current of 
the group remaining is used for operating the clcck and registerin 
work, or а branch wire passing from the speaking wire to the рг: un 
is inserted by a time contact, and the current of the elements in this 
wire is used for operating the clock and registering work. 10 claims. 
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No, 1,108. 


THE COST OF MUNICIPAL 
ENTERPRISE. 


THE discussion on Mr. Dixon Davies's paper on the above 
subject before the Society of Arts was continued and con- 
cluded on Thursday last week. That the subject is arousing 
something more than a mere trade interest is evidenced by 
the fact that political lights such as the Attorney-General 
and Mr. John Burns—men of very opposite schoole— 
thought it worth their while to take a prominent part in the 
debate. In truth, the issue raised by Mr. Dixon Davies is 
more far reaching than is realised by those who think that 
because the field of electrical engineering happens to be that 
in which the campaign has opened, the struggle is there- 
fore narrowed or likely to be hereafter confined to its 
boundaries. 

Dismissing the views of the fanatics at the two extremes 
of thought—those who contend that municipalism can do no 
wrong, and the others who hold it and all its works acoursed 
—we are brought to the standpoint of the average man. As 
he is neither a municipal official on the one hand, nor a 
rapacious capitalist on the other, he will probably recognise 
that municipaliem has its sphere—and its limitations. It is 
the borderland between these two that is the scene and cause 
of antagonism between the two schoolg—the individualista 
who follow Mr. Davies, and the collectivista whose cause Mr. 
Barns passionately championed. 

That victory mast, in the end, rest with the side of 
public advantage, irrespective of theoretical considerations, 
is obvious. It is the reduction of this formula to practice, 
ita correct. application to the inflamed organisms which 
periodically. manifest themselves in the body politic, that is 
the difficulty. 

Mr. Davies furnished figures which we will not now repeat. 


. Suffice it to say that they carried conviction to the mind of 
the Attorney-General. Mr. John Barns's reply to them was 


characteristic :—'* Gentlemen, we are told that шша сап- 
not lie; but liars can figure.” 

We will not do the cause of municipalism the injustice to 
suggest that this witty—we were going to misname it argu- 
ment, but substitute epigram — is its best effort to rebut Mr. 
Davies's conclusions; but we do say that it is at least 
unfortunate that the advocates of municipalisation produced 
no spokesman who said anything ав good, or more oon- 
vincing. In response to those who point to the applica- 
tion this session of 70 local authorities to secure 
powere to manufacture electrical plant and accessories, an 
electrical contemporary, which we suppose claims té repre- 
sent the municipalisers’ case, suggests that the empowering 
clause is merely a piece of irresponsible Parliamentary 
draughtmanship, for the purpose of gathering in wider 
powers than the local authorities have any intention of 
putting into practice. This ingenious disclaimer will not 
bear investigation in the face of such facts as that the hard- 
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ware trades of a number of northern towns are at this 
moment complaining bitterly because their Councils, led on 
by the permanent officials, are undertaking the manufacture 
of gas stoves, metera, &c., that the Battersea Vestry has just 
resolved to establish its own printing and binding works, 
and similar cases in point of daily occurrence. Recent 
resolutions adopted by the Manchester, Liverpool, and other 
Town Councils in reference to the private Electrical Power 
Distribution Bills before Parliament, state clearly the corol- 
lary to the grant of powers to local authorities to manu- 
facture and trade—namely, that any undertaking by a local 
authority shall thenceforward be held sacred from competi- 
tion by anyone else within their area. Local authorities 
should be encouraged to undertake and monopolise every 
trade and business that they can make pay"—this is the 
gospel according to St. John Barns, delivered with perfect 
frankness and sincerity at the Society of Arts last week. 

Again, we say the question is one of social expediency and 
not of à priors assertion. The municipalist view may be the 
correct one, as most consistent with the advantage of the 
majority. We, ourselves, honestly doubt this, but that is 
not the point. Evidence is wanted to throw light upon the 
subject from all points of view, and before the best and 
most independent tribunal our social arrangements can offer. 
This tribunal is undoubtedly in a democratic country, that 
of public opinion, expressed through its chosen representa- 
tives in Parliament. 

A wave of public opinion is gathering that the whole 
question of the sphere, scope, and limitations of municipal 
enterprise should be again considered by a Royal Commission 
or Joint Committee of the two Houses. The remarkable, and, 
in many respects, admirable, development of municipal enter- 
prise since the Legislature last dealt with the problem, will 
furnish ample material for examination, analysis, and forma- 

tion of sound opinion as to whether the nation should go 
forward, call a halt, or in any measure retrace ita steps on its 
march of civic life. 

We regard it as our duty to strongly support this growing 
body of public opinion, and would go further and urge local 
authorities to join with those who differ from their view in 
bringing about the appointment of a commission or joint 
committee, as suggested. | 

The public are equally interested whether as ratepayers, 
consumers, or private traders, and it is in every sense to their 
` advantage, through the representatives of their civic life, that 

a policy and guide for future action should be laid down 
upon this important issue. i 


EXPERIMENTS with new forms of 
telephonic apparatus, the results of 
which are duly published ш the 
prospectuses of exploiters of the same, are often extremely 
misleading to the public, and also, we should add, to the 
experimenters themselves. We have, for instance, a state- 
ment that such and such a telephone has worked with great 
success through a length of 2,000 miles of wire, which to 
the public seems a marvellously good result when they are 
ignorant of the fact that a very bad telephone would work 
equally well through 5,000 miles if the wire were of a 
sufficiently large gauge. The all-important element of 
gauge, in fact, being left out makes the test practically 
valueless for indicating the true value of the instrument. 
Again, the (what ought to be) well-known erroneous 


Trials of Telephonio 
Apparatus. 


method of testing through a looped wire with the 
transmitter and receiver at the same end of the loop, 
and without using earth, is by no means knocked on the 
head, it is often quoted as being a severe test when it 
is actually perfectly useless. Testa through artificial cables 
also are by no means to be relied npon, these cables may be 
perfect аз regards their x and their в, and may be entirely 
satisfactory for experiments on telegraphing through cable 
bu for telephonic experiments they are not to be relie 
upon, as there is often a reaction between the bobbins of 
which the resistances are composed, which, for telephonic 
purposes, practically cute down the effective length of the 
cable to a very marked extent. In fact, we are actually 
working sis K R diminished by inductive reaction, this 
reaction being by no means an inconsiderable quantity. The 
only test of real value is to pit one telephonic instru- 
ment against another throngh the same artificial cable, 
and determine which is the best of the two by adding in 
resistance and capacity until one of the two on trial com- 
mences to fail. We have seen this done on more than one 
occasion to the complete discomfiture of the vaunted 
improvement. 


AT the adjourned inquest on this explo- 
sion at Messrs. Hewett's Works, nothing 
much further transpired than had previously 
been reported. The works manager spoke to the overhaul 
of the safety valve in March, 1897, and the boiler had been 
unused since that date. The finding of the jury is extremely 
unsatisfactory, though probably as good as they could 
manage in the absence of better information. Without all 
details it is not possible to formulate a theory of the 
explosion of great value, but we cannot but think that it was 
due to the over-pressure caused by repeated screwing down 
of the safety valve. A very little screwing down is sufficient 
to account for a very considerable accession of pressure. 
Such screwing down, in the absence of ferrules on the spring 
balances, may absolutely lock the safety valves. Such 
screwing down we assume to have been done because the 
pressure gauge moved up so slowly, and there had been too 
many changes about in the men who were attending the boiler 
for proper suspicion to arise as to the slow generation of 
steam with so large an amount of fuel used. The gange 
evidently was relied upon as accurate. Now it ought to be 
known—it cannot be too well known—that the passages 
leading to pressure gauges are only small and are very aay 
closed by the use of a compressible joint washer of lead. 
The lead washer is a most dangerous appliance, js gs 
when thick. Such small joint washera ought to be thin an 
pierced with a hole much larger than the hole in the pipes 
they connect. Again we believe that it has been known for 
gauge manufacturers to send out gauges in which, for 
the sake of гета shake in transit the Bourdon 
tube is held by a piece of packing inserted between the 
case and the tube. The effect of this is to prevent 
or reduce the movement of the tube. The practice is most 
dangerous, and steam users would do well to ask for 
in which the working parts are fully visible from the front, 
the face being of glass, not of metal. The coroner relied 
upon the expert evidence as proving that the explosion could 
not have been caused by so low a pressure as the 16 Ibs. 
Shown by the gauge. Unfortunately, the most careful 
inspection by skilled inspectors could not be of much avail 
in such a case as this, though had the boiler been 

viously under inspection it is probable there would have 
bean ferrules on the spring balances, and these could not have 


The Barking 
Explosion. 


been screwed past their proper position, and suspicion would 


then have been awakened as to the defective pressure gauge. 
The Barking explosion, in short, appears to have been due to a 
peculiarly fortuitous assemblage of causes comparatively 
trivial in themselves, and it adds one more proof to the 
necessity of carefulness in details and duplication of safe- 
guards. The verdict of the jury did not include any charge 


of culpable negligence against anyone, though they con- 


sidered the boiler had been insufficiently examined, and there 
had been remiseness in ita preparation, and a want of 
adequate supervision. They were also of cone that all 
boilers should be independently examined by qualified 
inspectors at stated periods. 
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ELEOTRIC GONG BUOYS. 


THE Canadian Electrical News for October, 1898, contains 
an interesting and instructive article describing a system of 
electric signal bnoys which has been devised by Mr. F. A. 
Hamilton, E.E., for the purpose of facilitating the naviga- 
tion of vessels on approaching land in thick and foggy 
weather. 

The article is a 7ésumé of a paper read by its author at 
the first convention of the Maritime Electrical Association 
on September 27th, 1898, which, after some preliminary 
remarks, emphasising the advantages of this method of giving 
indication of the position of a vessel on her approaching 


narrow waters, gives a somewhat detailed description of the. 


system саа 

A tribute of praise is accorded the “ whistling,” or what 
is commonly known as Courtney’s automatic buoy; but it is 
poe out that something more in the way of a signalling 

uoy is desirable to enable mariners to keep clear of outlying 
dangers, especially in vicinity of harbours on the coast of 
North America. The whistling buoy, it would appear, must 
necessarily be moored in shallow water, consequently, in most 
cases, it would be near the shore, so that with the wind 
blowing towards the land, a vessel must pass inside the buoy 
in order to “ pick up” the sound of the whistle. 

The author cites the approaches to Halifax harbour as a 
pes case, He saya: An automatic buoy is moored on 
the Oater Bank, 5 miles from Sambro light, in a depth of 
24 fathoms, and another 9 miles to the north-eastward of 
this in 87 fathoms. To stand in to leeward of these buoys 
in thick weather during a southerly gale would be a haz irdons 

ing, as there are many outlying dangers in the 


vicinity.” 

As the conditions of weather are such that “south in the 
wind means fog, rain, or snow," it is evident that no prudent 
commander would venture to navigate his vessel between a 
whistling buoy and the land, in order to see if he could hear 
the sound of the whistle, so that under these worst of cir- 
cumstances, with thick weather, and for a vessel approaching 
the land, a lee shore, the whistling buoy ceases to be of use. 

The author is, therefore, of opinion that the mariner could 
be provided with a system of audible electric signals placed 


Fia. 1. 


broad off in the offing at such a distance that vessels could 
boldly stand in to leeward of them, and thus be sure to come 
within range of their sound. 

In coming to the details of his scheme, the author 
divides these under the following heads, viz., buoys, moor- 
ings, fittings, cables, and nine appliances. 

e are not quite sure that Mr. Hamilton has hit upon the 
best form of bnoy for his purpose in either of the two forms 
he advocates. The spar buoy, as shown in fig. 1, is long and 
narrow and would ride well, but it would require a heavy 
mooring to keep it vertical. 

To ensure successful working of electrical apparatus, at 


least comparative steadiness should be maintained, so that 

the buoy selected for the purpose onght to be of the most 

stable design. That pattern known as the “ враг һпоу,” 

shown in fig. 1, although admirably adapted to the 

of automatically sounding a whistle, would not, we think, 

prove suitable for the needs of an electric signalling system. 
The buoy shown in the second sketch, fig. 2, would have 


‚жерн stability, but does not recommend itself as being of 
esirable shape, either from a constructive point of view, nor 
in its adaptability to the purpose. To lead the, cable up the 
side of this buoy would be to curtail the existence of the 
cable considerably. 

It is not made at all clear in the paper how the pro 
protection could be afforded the cable by battens, &., at the 
sharp angle of the junction between the truncated cone and 
the segment of the sphere forming the base of the buoy, the 
chain of a bridle, or a cable, sawing to and fro on an edge 
like this with the buoy in constant, though even slight 
motion, would wear either through in a few weeks. ! 

Asto moorings, well! we should say it is an axiom among 
cable men never to use a telegraph cable as a mooring for a 
buoy. With all the care the author has taken to prevent any 
undue strain coming upon the cable end within the buoy in 
suspending it from the buoy, he has apparently lost sight of 
the fact that the twisting motion of the buoy on ita axis— 
the cable—would probably wring its, the cable’s, neck in 
course of not too long atime. It might be that the adop- 
tion of a double armature to the cable of reverse lay might 
extend the chances of its survival, but it would undoubtedly 
go sooner or later. 

Another fruitful source of injury to a cable in shallow 
water would be to put a rounding of chain upon it, for 
except this chain be laid around the cable perfectly tight, the 
motion on the bottom, due to currents апа swell, &¢., would 
make itself felt by causing the chain to continuously rub, 
one part against another, and also on the cable, all wearing 
away together. In the report of the United States Light- 
house Board for 1895, it is stated that, during the carrying 
out of an experiment in communioation between ати 
and the shore, in one instance the seaweed moving оп the 
bottom in the rapid tidal currents of Vineyard Sound 
repeatedly broke the cable employed, necessitating frequent 
under-running and relaying. | 

Apart from this liability to injury to the cable through 
its having а loose fitting chain armour to carry, there would 
appear to be the objection to the extra weight, and the work 
entailed upon those engaged in laying the cables aud estab- 
lishing the buoys in their respective positions. Surely it 
would be better to provide a more suitable protection 
against abrasion by means of a heavier type of external 
sheathing. | 

The pend for connecting each &ection, shown in fig. 3, 
are well enough adapted. They appear to us to be modelled 
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upon the pattern of a junction box for T pieces on deep-sea 
cables that we have seen at the Silvertown Works. 

As regards signalling appliances the author furnishes but 
little information in his paper beyond the statement that he 
has recognised the necessity for providing a system by which 
each buoy would signal its own number. 

There are several ways that would suggest themselves to 
electricians to attain this end, but the question would arise 
whether they could stand the test of such unusual condi- 
tions. Doubtless the author has devised one of the most 
simple of methods; a diagrammatic illustration would have 

e this part of the subject more clear. The mechanism 


he employs consists of a small electric motor, which, besides 

orming the operation of working the lever connecting 
the rod leading up to the bell hammer, winds the spring of a 
system of clock work, by means of which the current is 
switched on and off at each buoy. 

This is a sufficiently delicate combination of apparatus to 
keep in perfect adjustment boxed up inside a buoy, however 
carefully it may be secured and the connections made. The 
shock of seas breaking over the buoy in rough weather and 
the jerks consequent thereon, would be apt to derange the 
clockwork, and thereby interfere with the current being 
switched on and off at each buoy. 

However well fitting and tight the box may ba made which 
is to contain the electrical apparatus, there would be an aper- 
ture through which the rod connecting the lever with the 
bell hammer has to pass, so that any amount of moisture from 
the salt spray could penetrate to the interior, with the most 
damaging resulta to the connections and instrumenta. 

The author says that ae of the apparatus, 
together with the bell, can be ily shipped and unshipped, 
80 that the appliances can be easily examined and over- 
hauled, but electrical apparatus generally has, under ordina 
circumstances, and at most inopportune times, a happy knac 
of developing elusive and vexatious hitches. In the case 
under notice, the tendency to aberrations of this nature 
would be magnified, owing to various causes, and it would 
not be too easy to go out in a boat to overhaul the signalling 
apparatus on all these buoys in a gale of wind and thick 
weather, just at a time when their warning tintinnabulation 
would be most urgently in request. 

In thus drawing attention to the weak points in the system, 
we by no means condemn it. There are advantages in it 
over other systeme, and it would be peculiarly suited to the 
conditions of weather, and the exigencies of navigation £0 
crepe described by the author as obtaining off the 
harbours on the rough and dangerous. coast of North 
America. MED 

Like many other good ideas that have been formulated, 
and put to one side until a more favourable time shall pre- 
sent itself for development, this scheme has apparently lain 
dormant during the five years or more since the author first 
made his proposition to make use of electricity for the pur- 
pose of facilitating navigation uuder conditions which 
normally would be both difficult and dangerous. 

In its inception the plan appears to be sound—this is no 
play upon words—and feasible. 

veral buoys distributed across the approaches to a 
harbour at positions that would indicate to the commander 
of a vessel his whereabouts in thick and stormy weather 


would bea great aid to safe navigation, and a boon to all 
concerned. 

With a remodelling of ideas as regards the details, ines 
ally in the matter of buoys and their moorings, we think 
that the system might be developed to a successful issue, 
and as there may possibly be others who have taken up this 
subject since the author first mooted the question, they will 
assist the scheme by publishing to. the world what advances 
they have made. We agree with the author that much use- 
ful work may be done in the direction indicated. 


MULTIPHASE CURRENTS IN MINING WORK. 


Охе of the results of the opposition to overhead lines after 
experience had shown that the overhead system was practically 
imperative in the present state of electrical knowledge, and 
when, therefore, further opposition passed from the realm of 
proper caution to unreasonable immobility, has been to deprive 
кА engineers of many . for acquirip 
knowledge and experience of electrical power transmission an 
to hand work over to the foreigner. The marvel is how we 
have been able to compete at all, and the fact that we have 
done 80 only shows what the chances for our manufacturers 
will be when further experience has been acquired. We 
believe that as English machinery becomes better known 
it will be recognised that for its power rating the mergin of 
size and safety is considerably greater than is the case 
with either American or Continental practice. American 
practice in other lines has always been towards the use of less 
material than English practice sanctions. In a recent 
example, not electrical, which came under our notice, a 
pressure reservoir which, by the ordinary rules of strength 
would require to be about a sixth of an inch thick, was 
quoted by an American firm of fath inch plate. Now, no 
maker in England uses plate less than a quarter of an inch 
thick, and generally there isa tendency to employ greater 
margins either in engines, pumps, machine tools or boilers, 
and in electrical equipment. Our extravagant use of 
material is not always commendable. It is frequently 
dubbed unscientific by foreigners, but it is by no means 
always the case that apparently excessive dimensions 
arise from lack of knowledge so much as from reasons 
of survival and evolution. American bridges serve to 
illustrate this. Years ago much was heard of the superiority 
of American pin-connected bridges. They were во easily 
calculable, ind every piece took its own direct stress and 
could be closely calculated for it. But secondary stresses 
were soon proved to be sage заз which were due to pins 
not being frictionless points of rotation, and many details 
failed continuously, until finally they became as large as 
English practice had shown to be needful. In the midst 
of the cry for correct proportioning of parts to stress there 
had been one little oversight—the real amount of the stress. 

Our electrical manufacturere, however, should endeavour 
to secure business in South África. The mines there seem 
peculiarly adapted to the use of electrical transmission, 
and much machinery has been sent out. Polyphase work- 
ing is coming into favour, and attention was drawn by 
Machinery, a South African journal, to the paper read by 
Mr. Hawkins last year at the Northern Society of Engineers 
on this subject. | 

Engineers who are not electrical do not realise that in 
electrical generators in a multiphase system the winding 
of the rotating part is reduced to a minimum. ТЫ», 
obviously, must tend to reduce repairs, and this is specially 
the case with motore, which are usually placed where 
they are less cared for than even the generators. As 
an example of what has been done we may repeat a 
few particulars as to the plant sent ont by the General 
Electric Company to the Vogelstruis Mine. It in- 
cluded two 150-kw. three-phase generators, belt-driven at 
800 revolutions per minute, with a frequency of 30 and a 
ressure of 950 volta. The low frequency of 80 is рео 
ue to the priority of American influence on the Rand. 
Motors at 360 revolutions per minute and of 35 H.P., drove 
three triplex single-acting pompe with 0)-inch 8 by 
8-inch stroke through single reduction gear. They run at 
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45 revolutions per minute under a head of 300 ft. 20-H. P. 
motors, also at 300 revolutions per minute, drive by simple 
reduction gears 19 similar pumps with plungers 44 inches 
x 8 inches, also at 45 revolutions per minute nnder 
300 ft, head. The main cable is triple concentric, each con- 
doctor having an area 0'118 square inch. It is 1,666 yards 
long. The branch cables are of same type, one of 430 yards 
with conductors df 0:047 inch eaob, and one of 1,300 yards 
with condustors each of 0:0314 square inch area. They are 
all lead covered and steel armoured. Somewhat similar 
lant was sent out to the Kaights’ Central Mine and to the 

itwatersrand. In all, to these three mines were sent 45 
motors from 5 to 85 H.P. In each case the generators were 
of inductor type, stated to give 91 per cent. efficiency at 
fall load with a temperature rise after long runs of 45° F. 
Transmission lines may be simply bare wires on porcelain 
jasulators. | - 

The author from whom wə quote expressed the desire 
that the three-phase system should be more taken up by 
English manufacturers, in view of the large amount of work 
of the kind which was to be carried out, aud was falling to 
foreign firms. 


MSS ы 


TESTING TO FAULTS. 


By A. JORDAN amp W. SOHONAU. 


Іх the Enectrica Review of Ootober 12th, 1894, we 
published a modification of the E:rth Overlap Test, by 
which method it is possible to localise a fault without it 
being necessary for the two terminal stations to communicate 
with each other after each reading, the reeult being attained 
by the two stations taking alternately a certain number of 
readings balancing to a pre-arranged resistance R,“ by 
varying R, and 71. C | 


ar u” 
100 1080 
i000 
Y 1100 а Y 
| В 
поо” | Р 1557 
1064“ 155“ 


Fias. 1, 3, 3, 4, 5 лир б. 


. As the readings in this case cannot be taken by the 
Mance method, в being constant, wa propose to point out 
how it is possible, by a slight alteration in the proceedings, 
lo озе the Manoe methoJ, which in many cases, where the 
fault is liable to polarise, may be desirable. 

Bay A aud B have to looalisea fault having a resistance of 
1,000 ohms in a cable having a O.R. of 1,100 ohms, the 
fault being 100 ohms from A. 

As in our former method a test is first taken from the two 
егйз, the distant end being to earth and the two results 
added = 600 + 1,091 = 1,691 ohms, say, 1,700 ohms. 

A and B then agree to take alternately a certain number 
of readings (say, five each) by the Mance method, increasing 
or diminishing Ri and т; according to the obtained results fall 
short of, or are greater than, 1,700 ohms. For instance : 


1.—A, testing with the distant end to earth, gets 600", he 


therefore inserts 1,100" and earths for B through this 


resistance. В now testing gets 1, 545“, this being 155" short 
of 1,700 he inserts 155° and earths for A. 


2.—A now testing through his own 1,100" and B's 155” 
gets 1,736", and consequently reduces 1,100 by 36 to 1,064" 
and earths for B. В now gets 1,693", increases 155" to 162 


and earths, and go on until each has taken five readings, the 
subsequent results being— _ | 

8.—A 1,702 (reduces 1,064 to 1,062). B 1,700 (leaves 
162 unaltered), 

4.—4A 1,700 (leaves 1,062 unaltered). ` В 1,700. 

5.—A 1,700. B 1.700. 

They now communicate with each other, and as the last 
two readings are cqual, we have— ae | 
Distance to fault from A = 1% + 111ге. = 


100 ohms. 


ENERGY CONSUMPTION ON ELECTRIC 
. TRAMWAYS. ` : 


A RECENT issue of the ZElekírotechnischa Zeitschrift details 
some trials made by Mr. Schiemann, of Messrs. Siemens and 
Halske, upon several four-arle tramcars on the Berlin- 
Charlottenburg line which had been about balf a year at 
work. The endeavour was to find the demand upon the 
accumulator batteries and the sudden draughts they had to 
bear at starting times or speed changes. Inquiry was to be 
made into the marked diminution of their capacity, and 
whether this was due to general overwork, demanding too 
much energy, or to sudden excessive demands, and into the 
means of remedy. Six differently «quipped cars were 
employed in respect of motor excitation, series or shunt, the 
coupling of the windings, and the excitation. In all there 
were two principal epeeds due to the series llel coupling 
of the two half batteries. Intermediate о. produced 
by rheostat control of the excitation. Starting resistances 
were introduced in the armature circuit. 

The sudden change from 180 to 360 volte, due to the 
change of battery coupling, was dealt with by a rheostat divided 
into two or three divisions, snppreased in turn. In order to 
make the trials practical, each vehicle tested was made to 
follow one in service at a little distance, making correspond- 
ing stops. The consumption of energy was thus brought 
to a practical basis. The weather was variable, the road 
surface variously beton, asphalte, paved, or macadam, and 
the cleanliness of the rails also very variable. The mean of 
the six vehicles showed an energy consumption of 27:75 watt- 
hours per ton kilometre, including all stops. Five of the 
cara had Siemens & Halske equipment, the sixth that of 
Kummer & Co., of Dresden All had bogies. 

In the five vehicles the weight was as follows :— 


| Kilos, 
Oar eee eee eot eee eee 9,800 
EMT sie 2 6,840 
Electric equipment 3,200 
19,840 

. In the odd vehiole the weights were 
Kilos. 
Car „өң 00 6.9 eee eee 9,800 
Batter з 85 .. 5,000 
Equipment e без es o 2,800 
17,100 


In each about four to feven persons were carried, and in 
the full charge trials ab. ut 2,800 to 8,000 kilos. of lead. 
The motor of the one car was of less power than the others. 
The course ran was 7,800 m., with 26 signal stops, average 
800 m. apart. The battery of a car should have 330 amperc- 


` hours at a rate of discharge of 80 amperes, and 805 ampere- 


hoars at a rate of 45. The motor fields are excited by a 
half battery only, and the two motors have their fields in 
series. The field rheostat had five resistances, the starter 
three. This and another car worked at 185 volts, the re- 
mainder at 370 volts. 

With the various methods . of connecting up 
the differences were not great. The mean weight of a car 
was 21,600 kiloz, the mean number of stops pər km. was 


E 
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1°87, the consumption 27°75 as stated above, and the speed, 
when aa dir in parallel, 14:9, and in series 28:6 km. per 
hour. The mean coefficient of traction corresponding to 
27°75 kilowatt-hours is 0°01008. The coefficient of effi- 
oiency between the battery terminals and the rails cannot be 
above 75 per cent. This reduces the traction coefficient to 
0:0075. The energy lost at stoppages, however, is 11 watt- 
hours per ton, which is included in the total figure of 27°75, 
and shows the cost, of stoppages, and, we may add, may be 
caloulated as a constant expense for a road having turnouts 
and a single line. | 

The author's conclusions were that the batteries did not, 
at the end of a journey, contain sufficient charge to support 
the sudden calls made on them ; hence prejadicial structural 
changes of the electrodes and lees durability. The reserve 
of energy necessary should be equal to that expended. In 
changing over the coupling of the battery the attendant 
may do harm if not very careful, To prevent evil effects a 
large energy store is == 

About every 20 days each vehicle may be counted upon 
as liable to be out of work by reason of battery troubles. 
Each vehicle absorbs, say, 1,000 watt-hours at the terminals 
of the charging dynamos. At 0°10 franc, or, вау, Id. per 
kilowatt-hour, a vehicle costs 15 francs per day for energy. 
If, with a simpler mechanism, the cost of charging is 10 
per cent. more, or 16°5 francs per day, a single day’s 
stoppage, rendered necessary by the more costly, but 
economical, machinery, would, without counting the repaira, 


125 
EA 8:38 
days of excess cost of energy thrown away in one day's 
stoppage. The charge of 12°5 francs is obtained from a first 
cost of 49,750 francs, and 5 per cent. for interest and sinking 
fund. Thus the shunt motor calls for more resistances and 
more wires, junctions, and contacts than a series wound 
motor, and does not appear to have an advantage in battery 
work in a flat country, but they shonld be useful where 
recnperation on gradients can be nsed in place of 
brakes. This is of no use, however, at ordinary stoppages. 
Shunt motors, it is concluded, should be better justified when 
taking current direct off trolley or conduit lines in an undu- 
lating country, when the current а by the cars 
аа them to run quietly down hill and assist to feed 
e lines. 


cost 12°5 francs in interest, &o., charges, and 


ELECTRICAL UTILISATION OF WATER 
POWERS. 


In discussing the question of water-power, Mr. L. Magie, 
in Cassier's Magazine, starta from the cost of steam power 
as a datum line whence to estimate the possibility of selling 
electrio power at a profit. 

If to instal electrical power does not cost more than 
£20 to £28 per horse-power the investment will probably be 
profitable. ift well managed. For direct current work, 
thongh 12 miles have been covered by a transmission, only 
two are desirable, and this is by no means to be undertaken 
Lightly. Alternate currents alone can be practically trans- 
mitted. In long distance transmission the weight of copper 
in a line is directly proportionate to the power to be trans- 
mitted and to the equare of the distance for equal efficiency. 
Thus if 100 H.P. be transmitted 1 mile or 10 at 500 volts, 
with an equal logs of 8 per cent. in either case, there will 
be required in the one case, four 0000. wires, weighing 
15,312 108. and costing nearly £500; in the other case 40 
of the game wires would be needed weighing 1,200,000 Ibs. 
and costing nearly £50,000. At 10 per cent. the power 
would cost $2.30 and $280 per annum per H.P. iu the 
two cases. | 

Raise the voltage to 5,000 and only two wires would be 
needed, or the same in weight and cost as the one mile 
transmission at 500 volts. Our author speaks strongly in 
favour of high rotative speeds, and obviously, high speeds 
of generators are best obtained from high falls of water. 
Indeed, low falls of water demand such heavy works in 
the shape of wheels and storage, that it is doubtful if 
some of them are worth saving. He would prefer to belt 


drive a generator rather than use a large one at so slow a 
speed as 75 or 100 revolutions per minute. High voltage, 
of course, is tempting, but it is better to keep voltage as 
low as possible consistent with commercial conditions. High 
voltage means more costly insulators, and more expensive 
apparatus and greater risks. 

ith copper so high in price as it now is, there must be 
great inducement to reduce it where this can ba done, and to 
reduce line costs to a minimum, the idea will need to be 
developed and carried out of a separate financial arrangement 
for lines, so that money can be borrowed on these at a low 
interest, the copper being practically indestructible. Smaller 
wire than No. 6 B. & S. is not desirable. Even No. 4 is by 
some held to be the smaller limit. It is, therefore, folly to 
attempt any voltage which could be run on a smaller wire 
than No. 6. Hence the question of voltage is more or leas 
self-ad justing. 


WIRING RULES. 


THE Royal Insurance Company have just issued a set of 
* Rules for Electrical Installations,” which come before the 
public at an opportune time for discussion. Another set of 
rnles imposed upon contractors makes confusion worse con- 
founded, and it is not altogether an unn task to 
examine these and find if there is any obvious reason for 
their existence. We certainly incline to the opinion that the 
personal element—that anxiety to have a baby of one’s own 
—is at bottom the cause of the multiplicity of rules. 

The Royal rules open with the statement that electrical 
fires are principally caused, or likely to be caused, by :— 

1. Inferior materials and workmanship, particularly in 
jointe, fittings and connections. 

2. Conductors of inadequate size and conductivity. 

8. Perishable and inferior insulating material. 

4. Moisture, dust and dirt. 

5. Neglect of periodical testing and inspection. 

As regards conductors, it is interesting to compare the 
rie E. E. figures with those in the table of the rules 

efore us :— | 


S. W. G. n For ой Inst. E. E. 
18 2°7 amperes 1:8 amperes 4°2 amperes 
16 48 „ 32 p 68 „ 

14 TB „ 50 „ 98 „ 
7/22 66 „ 44 „ 87 „ 
7/20 100 „ 73 ж 130 „ 
7/18 128 „ 128 „ 210 , 
7/16 229 „ 229  , 340 „ 
7714 366 „ 366 „ 490 „ 


These figures show maxima of about 60 per cent. to 70 
per cent. of the current permissible under the Inst. E. E. 
rules, and the ratio does not vary much with the size of con- 
ductor. This is rather curious, bat it is still more astonish- 
ing that the maxima given “for other purposes” should 
be identical with those for incandescent lamps” on the 
larger siz :s, when one remembers that heating is usually 
found on main or circuit cables, and not on sub-circuits or 
branches. Again, if additions are put op, the wireman gene- 
rally has to run branches for these extensiong, but is prone to 
utilise the existing mains or circuit cables. For 7/18 S. W. G, 
and upwards to 19/16, the Royal figutes are based on the old 
rule of 1,000 amperes per square inch section; above 19/16 
the special purposes limit is reduced below that for incandes- - 
cent lighting, thus :— | 

19/148.W.G. 978 778 1100 

The reason for this erratic variation is by no means 
obvious, and is not explained in the rules. We certainly 
think on this point framers of rules might take the Inst. 
E. E. figures, less a fixed percentage, for safety, and to allow 
of inevitable and frequently unnotified extensions, instead 


_of drawing up irrational tables. The wireman uses a table 


to find the size of wire he must obtain, and 9 out of 10 
jobs are wired on the 1,000-ampere pər square inch table, 


та. No. 1108, nA 17,199) THE ELEOTRIOAL REVIEW. 


285 


which is well within the Inst. E. E. figures, and has the 
advantage of being got at quickly from a table of areas. 

Next as to insulation; the insulation resistance of the 
dielectric is prescribed as a minimum of 800 megohms per 
mile, This is a survival of the old rule, which took little 
heed of the size of conductor, and demanded a ridiculously 
low value for small wires, compared with larger. Compare, 
for example, the 1,200 megohms for 18, 17, and 16 8.W.G. 
of the Inst. E. E. rules with the 800 megohms here given. 

We now come to the weak points of ordinary work, the 
connections to switches and fuses, and the details of joints. 
Back connections and hidden ends sweated into coned sockets 
or lugs are prolific sources of trouble, unless the manufac- 
turer has devoted extreme care to grinding-in and fitting the 
male and female together, and the wireman has the 
spirit of the akilled mechanic іп him, and fits the parts into 
one another instead of placing them in арсен, 
slipping оп the nuts, and leaving the job as finished. Yet 
Mastrations of coned sockets and back connections are given 
on p. 17, while on p. 18 occurs this clause :— 

Out-outs and switches to have the points of attachment 

for the conductors on the front. No uni conducting 


Another weak point in shop wiring is the extensive use of 
flexible cord for window wiring. This Кеше by the 
Institution rules, and also by the Royal rules, in the follow- 
ing words :—“ Flexible conductors never to be used 
except where they are necessary for pendant or portable 
3 those dent e коө to тое 
| air-tight w, Such as is y 
by e stores companies, drug stores’ compani 
and such like firms, and they will find that, rules or no rules, 


п insulators, and 
protected at corners by a few inches of rubber tube slipped 
over the wire. The “effect” is saved, while the neceasary 
safety and security from leaks and faults, are gained by the 
adherence to the spirit of all fire office and supply rules. 

We are glad to see that the Royal rules give prominence 
to the looping-in method of wiring several ceiling roses on 
one sub-circuit. This enables joints to be dispensed with, 
and is a most satisfactory way of dealing with ordinary sho 
and window work; but if ordinary stranded or even single 
wire be employed, instead of flexible, care must be taken 
to obtain roses with larger holes in the base than are 


There are one or two requirements that savour of the 
collegiate student rather than the practical man. Such, for 
example, are the following: 

5 ts, switches, and rheostats to be plainly marked 
with the volta and amperes for which they are designed.” 

“Electric heaters and cookers to be plainly marked with 
the normal ca in volts and amperes.” 

“Binding or tie wires to be coated with insulating 

We sod pins manufacturers have yet ud turn out acoes- 
orien wi tion! lainly mari проп 

In contra-distinction to the Manchester rules, which, as 
apis ird gie some time ago, insist upon 

and radiators (as well as motors) being earthed, the 

Royal rules appear to prefer the frames insulated by “ non- 
conducting bases.“ The insulation specified is 20 megohms 
pet ampere, tested with not less than 200 v., giving, sa , the 
112 megohms, cited by Prof. Ayrton at the t meeting of 
the Institution, for а 200 v. 8-O.P. lamp. Altogether, 
perusal of the Royal Insurance Company's convinces us 
that the latest addition to the batch is not much more than 
a variation upon ite ceseors, with but little gained, and 
it is Aa piy the Institution rules could not have been adopted 
in entirety, with one or two detail modifications in 
wording, and a stiffening, perhaps, of the required insulation 
resistance. The rules before us are well arranged and 
printed, but the text and the illustrations unfortunately 
dash in more than one instance. The latter portions 
devoted to special rules for theatres, mills, drying stoves, 
warehouses and central etations, are less open 


to the necessi 


obtained, the condenser could be di 


to criticism, partly owing to ће" peculiarly’specialised:class 
of work to be met, and partly because the Institution rules 
do not attempt to cover this ground. Due attention is drawn 
to t for auxiliary lighting in central stations, but 
it is not so clear that any good would result from a malti- 
plicity of printed instructions being hung about the works 
as a guide to the attendants “as to the use of the devices 
they have to operate upon the swithboards.” Capable and 
suitable men know their work, and do not require such 
aids; others are neither likely to be assisted by them, nor 
to stand the strain of shift duty in a modern station for 
many weeke. We have also yet to learn of many stations 
whose шщ are “entirely pes with no combustible 
materia] entering into any part of the construction or roof 
except the external windows and doors.” (The italics" are 
our own.) 

In conclusion, we cannot but regret that a more earnest 
attempt is not being made to adopt the excellent rules of the 
Institution of Electrical Engineers, as it is only by trying 
them in extended and ip aa pari that sufficient expe- 
rience can be gained to say y where and how they must 
be modified, stiffened or added to, to meet the general call 
for a draft wiring specification to which contractors may be 
ү to comply by supply companies, fire offices, con- 

ting engineers, and the man who foots the bill—the con- 
sumer. 


AN ELECTROLYTIC CURRENT 
INTERRUPTOR. 


A REMARKABLE discovery has been made by Dr. A. Wehnelt, 
of Charlottenburg, which will be of the greatest importance 
in the construction of induction ooils and other apparatus 
where high frequency intermittent currents are required. 

The weakest point of the present day induction coil is the 
break, If the coil is to be utilised to its full extent, this 
break must be very rapid, making, say, about 1,000 per 
second. Bnt even a very rapid electromotor break gives 
only about 25 per second. Another defect of the present 
breaks is that they do not instantaneously stop the current, 
owing to the leakage across the air or liquid gaps interposed 
in the circuit. The condenser has to be made use of to 
obviate this evil to a oertain extent. But if a sufficiently 
good insulator, to prevent | at the gap, could be 
with. All these 
ideals appear to be realised by Dr. Wehnelt’s electrolytic 
break ; output of a coil may be increased forty or fifty- 
fold, and a condenser is no longer necessary. The con- 
struction of the break is simplicity itself compared with the 
compli mechanical arrangements at present in use. The 
following is the essential of the explanation of his 
invention, given by Dr. Wehnelt in the Elektrotechnische 
Zeitschrift, January 26tb, 1899. 

If a current is sent by means of two electrodes of unequal 
surface through an electrolyte, the E.M.F. applied being con- 
siderably greater than the counter E. M. F., of polarisation then 
well-known light and heat phenomena may be observed on the 
electrode with the smaller surface: This electrode with the 
smaller surface has been called the “active” electrode. These 
phenomena ‘have been investi in a very thorough 
manner by Planté, and by many others, and Lagrange and 
Hoho have founded upon their welding and hardening 


Everybody who has worked at this subject has observed 
that the current is not continuous, but of a rapidly inter- 
mittent nature. This is indicated by a loud humming 
sound g'from the cell; and the intermittent cha- 
racter of the current has also been established by means of 
the telephone by Koch and Wüllner. : 

Wehnelt proceeded to investigate the exact nature of this 
intermittent current in order to ascertain whether a coniplete 
interruption of the current took place, or whether it was 
merely a rednotion of its intensity. If the first assumption 
was right, then, by inserting the electrolytic cell in the 
primary circuit of an induction coil, the discharge should 
take place as with any of the ordinary breaks. 


* Lagrange and Hoho, Lum. Elec., 1894, Vol. 52, p. 118. 
t Wied. Ann., 45, рр. 478 and 759, 1892. 
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In the following experiments a glass beaker, a, fig. 1, 
with dilute sulphuric acid, was made use of. The electrodes 
consisted of a lead plate, b, and a thin platinum wire, с, 


dipped in the liquid. To prevent spurting of the acid, the 


platinum wire is fused into the end of a glass tube, d, from 


which it projecta only a few millimetres. By means of this 
tube the platinum can be dipp:d во deep in theacid that no 
spurtiog takes place. The tube is filled up with mercury, 
into which one terminal of the battery is dipped. The battery 
used corsisted of 60 portable accumalators. Three induction 
coils were experimented with, one of 8 cm., one of 30 cm., 
and one of 50 cm. spark length. The ooils were worked 
from the Berlin lighting mains. 

The first experiments were made with the small 8 om. coil. 
The aboye described apparatus, fig. 1, was р in the place of 
the ordinary break. In fig. 2 1 indicates the induction coil, 
G the condenser, U the break, and 8 the source of current. 
On gradually increasing the current till the light phenomena 
Boer at the “active” electrode, a weak irregular dis- 
charge of sparks took place between the point and plate on 
the terminals of the secondary coil. The “ active” electrode, 
which hitherto, as in Lagrange and Hoho welding process, 
had been the cathode, fused very quickly. It was then 
decided to try the experiment with the '* active electrode as 
anode, The result was marvellou:; Even with a compara- 


Z 


Fig. 2. 


tively small voltage, at the instant that the light appeared 
on the platinum point, a stream of sparks passed between 
the terminals of the secondary. When the voltige was 80 
to 90 volta, and the current about 8 amperes, the secondary 
discharge was transformed into a direct current aro, which 
emitted a loud whistling sound, and could be exterded to a 
length of 7 cm. This experiment showed that the inter- 
roption of the current must be very complete, since other- 
Wise a se ondury discharge of во great a length could not 
bave been obtained. 3 

This experimert encouraged Dr. Welthelt to try his elec- 
trolytio break with the 80 cm. and 50 cm. coils. The success 
was as great as with the small coil, only the (ffects were 
correspondingly more powerful. Even with six accumulators 
the coil began to work. "With & current of 6 amperes, the 
frequency of the break was already as great as that given by 
the Despriz break. | | 

By increasing the voltage applied, агов of 28 om. and 46 
cm. were obtained, giving a note corresponding to 1,000 
breaks per second. With no break hitherto made, excepting 
perhaps the turbine break of the Allgemeine Elektrioittü's 
Gesellschaft have such results been obtained. 


The breakiog of the circuit effected by the electrolytic 
break is so complete that a condenser becomes superflaous, 
The simpleat arrangement, without: a condenser, is shown in 
fig. 3. The frequency of the breaks increases as the applied 
voltage increases. This is a most valuable property of the 
break, since without it, it would be impossible to apply high 
voltages to the coil without destroying it. Dilute sulpburio 
acid of 20˙—25 B bas hitherto been found best for use in 
the electrolytic cells. Aby metal may be used for the 
cathole. For the anode (the active electrode) platinum has 
been found to be best. The frequency of the breaks has 
been measured by the musical note emitted, and has been 
found in some cases to be as high as 1,700 per second. 

The strength of the current inoreases with the surface of 
the active electrode, This is a valuable property, since 
instead of using energy-consuming resistances to regalate the 
eurrent, it is only necessary to adjust the surface of the 
active electrode to give the required carrent. From в series 
of measurements it was found that the current per mm’. was 
0'41 ampere. With the increase of the current the frequency 
of the breaks becomes less. i | 

This break has been found well adapted for the produc- 
tion of Róatgen rays. Flickering on the phosphorescent 
screen completely disappears. The time of expo- ure for 
Róatgen photographs is greatly reduced, as would be, of 
courae, expected from the continuous nature of the discharge. 
Owing to the complete utilisation of the coil, resulta can be 
obtained with much smaller apparatus than hitherto. A 
2 ош, coil, for instance, is sufficient to light up the bande, 
feet, and other thin extremities of the body. A 15 cm. coil, 
connected up to a 80 om. tube, suffices to illuminate the 
thickest parts of the body. 

The break is likely to prove specially useful for the Tesla 
oscillator and for Marconi telegraphy. 


Fig. 4 shows the break as supplied by the firm Ernecke, 


THE ELECTRIFICATION OF STEAM 
RAILROADS. 


"THAT steam can be superseded by electricity on all but trunk 
railroads nobody doubts. Nor have we ever heard a doubt 
expressed as to the possibility of soldering the proverbial 
broken sixpence. When Prof. S. H. Short talks of the 
general re-adjastment of business and tooisl conditions, 
whatever this may mean, to a standard of 125 miles per 
hour, we fear that most engineers will be inclined to set his 
talk down as another sample of laboratory ideas insufficiently 
supported by practical knowledge and experience. If there 
be one thing above another which converts a moderate prime 
cost into a very heavy ultimate ex p»nditure, it is (he continuons 
product of efficiencies. We would rot belittle the potentiality 
of electrical transmission. With thoueands of miles of tram- 
way and tubui ban railways to be yet commenced. and worked 
electrically, and with numerous short branch reilwsys on 
which electricity could be economicaliy applied, the problem 
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of trunk line working might be allowed to rest awhile, and 
left to be accomplished as time shows how far it is practi- 
cable. The steam locomotive may not be a high-class con- 
densing engine, but it is a remarkably efficient combination 
of boiler and high pressure engine; it is exceedingly elastic 
in its powers, and easily controlled. In comparing the coat 
of electrical working with the cost of steam locomotives, the 
commercial rendering of the latter can b» usually obtained 
from actual records of performance. Against these records 
there is figured out the cost of electricity. Boilers’ are 
assumed always clean, arid at maximum output and efficiency. 
Engines are all high-class, and give a horse-power for about 
1} lbs. of fuel. Generators have maximum efficiency, and 
so have motore, and the line efficiency is such as might be 
obtained across a portion of the Sahara or the Australian 
desert. j i 
Let us арр that generators, up-transformers, down- 
transformers, line and motors, have each 90 per cent. effi- 
ciency. Then the net efficiency between engine and rail is 
"9°, or 59 per cent. At 80 per cent. all through, a more 
probable efficiency, the result is barely 83 per cent. At pre- 
sent, a good line efficiency implies frequent power houses 
along a railway with all the expense of buildings and attend- 
ance, and if, as Prof. Short suggests, gas power is to be em- 
ployed, there would be a costly gas pipe to set against line 
efficiency. Electricity is eseentially an agent of transmission. 
When profeseors of engineering lend themselves to excessive 
claims for its powerr, almost on a par with the belief of the 
vulgar, that electricity is a prime mover because they do not 
see the power house behind the screen, they do harm. | 
A Great Northern locomotive is said to consume abont 
23 lbs. of coal per mile, or, say, 1,200 lbs. per hour. This 
is a figure which does not represent a heavy coal consumption 
per H.P.-hour, and one not easily beaten even by the best 
engines, when these are combined with transmission and 
transformation losses. On the question of repairs, also, there 
is a tendency, we feel sure, to very seriously under-rate the 
expenses of electrical plant. So far, all is new. On a steam 
railway there has long ago arrived the time when half the 
plant is half worn out. Some of the locomotives were 
new this morning; others go to scrap heaps to-morrow 
morning. It will be some years before the same ratio of 
depreciation exists for any electrical line, and we are confi- 
dent that it is yet early to attempt any calculations for main 
line economy. On the other hand, there is an ample field 
for electrical extension, especially in Eugland. So far we 
have practically no electrical tramways, and what we have 
are, some of them, spoiled by single line and turnouts. 
There is the London Underground, which requires some- 
thing other than fired locomotives, no matter what the rela- 
tive economy. There are branch railways, with their two or 
three journeys per day, of a shuttle train, which ought to be 
ran as a day load from the lighting plant at the small town 
terminos of the branch. But Prof. Short is writing from an 
American point of view. In this aspect there is more to be 
said for electrical traction than here, 
Lighting has gone ahead in America so rapidly, because 
gas ere costs from about 5s. to 10s. per 1,000 cubio feet. 
imilarly, from some cause, the fuel economy of the American 
locomotive is peculiarly: low, and electrical. traction in this 
wonld stand very much on all fours with electric 
lighting. It would have a less potent. rival than it has in 
England. | 
he year 1915 is the year fixed by Prof. Short for the 
supercession of the steam locomotive by the 125 miles “per 
hour electric motor. -Yet there is nothing very likely to be 
much improved in efficiency, unless it be the line work. The 
only obvious economy would be in the fuel, though there 
might be economies in repairs to a moderate amount. Fuel 
economy could only come in the use of, say, the waste 
of the blast furnace, but as the system of their utilisation 
becomes more extended, these now wasted will obtain a 
price, and find a ready sale in so many directions, that the 
surplus will not be large. There are 20,000 locomotives in 
the British Isles. If we assume half of them to be at work 
for 15 hours a day at 200 H.P., we get a mean power of 
lj million horses for 20 hours daily. The North-Western 
Railway alone, on this basis, would require some 800 full- 
sized steam boilers on its system on the assumption of even 
division of power to each boiler, and without spare boilers. 
We think the future of main line traction may well be 


left over to ita natural development, and that present energies 
and thoughts should rather. be directed to.overcome the un- 


natural retardation of County Councils and the narrow local 
‘views of small municipalities which stand as so many unne- 


оеввагу full Т in lines of possible communication by elec- 
trically operated tramways. | 


STEAM TURBINES. 


By RANKIN KENNEDY. 


THE steam turbine is not such a novelty as one would 
imagine, considering that only of recent years it has come 


-into practical operation. 


A reference to patent specifications back as far as 50 years 
reveals the fact that many engineers have essayed to construct 
satisfactory steam turbines, but before the day of dynamoe 
few machines were in use requiring or capable of being 


"driven at steam turbine velocities, hence even although some 


early turbines were fairly well designed and constructed there 


was not much use for them. 


We have now come to regard the dynamo and steam engine 
combined simply as a machine for converting heat into elec- 
tricity, and wasteful as the process is known to bs, yet the 
steam dynamo produces electrical energy cheaper than any 
other known generator. ! 

The reciprocating piston engine has hitherto held the 
leading position and will be difficult to beat, yet the fact that 
dynamos can be built easily to run at speeds 10 times greater 
than any reciprocating engine points to the combination of 
turbines and dynamos as a natural one. | 

. We shall consider the turbine from its historical point of 

view first, во that we may know just how far we have got 
in vd development, and what we owe to pioneers in the 
work. 

The first steam engine of which we have any record was 
by Hero, of Alexandria, a little over 2,000 years ago, which 
was a steam turbine. 

Coming down to modern times, we find a considerable 
number of inventors engaged on the steam turbine dating 
from about 1840. E. Locke and J. J. Cordes in that year 
patented a steam turbine, No. 8,572; this turbine had a 
single wheel with blades, against which the steam was thrown 
as а jet. 

A very important patent follows this in 1842, No. 9,854 
by James Pilbrow, who must have made a complete study of 
the subject; the specification is, in fact, а small treatise on 
the subject, but it is now ont of print. It describes a turbine 
wheel revolving at 84,880 feet a minute, driven by three jets 


of steam having a combined area of 2°37 square Inches, and 


giving 158 horse-power with 60 Ibs, pressure. The figures 
given regarding water evaporated by his boiler would prove 
that this turbine gave 1 horse-power-hour on a steam ооп- 
sumption of 25 Ibs.; not a bad performance in 1842. 

Pilbrow discovered the important fact that a steam jet 
does not expand laterally, but expands in its line of issue, 
hence he formed the nozzles of. his turbines with this in 
view, allowing the steam to expand forward in its line of 
issue and so acquire the full velocity due to the pressure, 
this specification anticipates many of the most recent 
patents. 

The same inventor took out another. patent in 1848, 
No. 9,658, still further improving the steam turbine, and 
describes a number of experimenta to ascertain the best 
speed and power of his wheels; he fixes 76,000 feet a minute 
as the best speed for his wheel blades, a speed which has been 
confirmed by recent practice, he calculates 20 lbs. of steam 
per horse-power per hour as the possible consumption at 
60 Ibs. pressure. 

Passing over several unimportant patents, we come to one 
by Robert Wilson, No. 12,060 (1848). Here we find the 
idea of working many turbines in series order, that is, to use 
the steam first in one turbine then in the next and so on 
through many. | 

This inventor describes the two types of turbines, the 
pressure turbine and the free jet turbine, he describes the 
expansion of the steam, and how each successive wheel must 
have larger jets to allow for expansion. | 
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. . Pilbrow and Wilson contain the elements of all successful 
steam turbines. Passing over many others we come to 
Richard Boyman’s patent, No. 1, 155 of 1860. This specifi- 
cation isa treatise on the inventor’s ideas, and covers 57 
pages of letterpress ; he argues that the proper way to apply 
steam to turbines is to make the steam jet or blast inter- 
mittent, £e, entering in a series of poffe, a principle now 
applied to one modern turbine for governing its ы. 
п 1862 Patent No. 1,568 describes a series of turbines, 

ш ET being adopted in order to reduce the speed of the 
wheels. a s m : | 

А ко of the patents show that nearly every kind of 
turbine wheel and. jet has at one time or another been applied, 
and that the science of the steam turbine was pretty well 
understood at an early date. | 

The difficulties in the way of these early inventors were 
greatly due to the high speed necessary for efficient working, 
and although it was early known that by placing a number 
of turbines in series the d could be reduced, yet there 
came up a great difficulty in constructing turbines in series 
with their many steam joints and passages; even now with 
all the modern tools and machinery at command the con- 
‘struction of a series of turbines on one axle with steam tight 
jointe is no easy job. 

We may now leave the history of the turbine and consider 
ita construction. 

"There are only two distinct types of fluid pressure turbines. 
First, the free jet turbine in which the fiuid issues from a jet 
or jets at the full velocity due to the pressure then, impinges 
on the wheel blades, is turned back and out of the wheel 
with little or no velocity remaining. Second, the pressure 
turbine, in which the finid acts by difference of pressure and 
moves, not with a velocity due to the fall pressure, but with 
a velocity due to the difference of pressure between the parts 
in action. : 

.. To make the distinction clear, we may take a case wherein 
we want to perforate a sheet of metal with a j-inch hole. We 
could quietly and easily punch the hole by sheer pressure 
slowly, or we could perforate it instently by firing a steel 
rifle bullet through it. In the last case we send the bullet 
_ with a velocity due to the gaseous pressure in the rifle; it 
strikes the plate, and exerts a pressure little leas than the 
pressure which digcharged it. | 
The best example of a free jet turbine is the Pelton 
wheel shown in §g. 1. It is typical of the impulse turbine, 
and with certain modifications is a good steam turbine. 


2 
Lay, 
ме CSI 


Fias. 1, 3, 4 дир D. 


The fluid issues from the jet and acquires a velocity due to 
the pressure; it strikes the wheel blades as in fig. 2, is split 
up and turned backwards; but to turn it baek the blades 
receive the full pressure due to the velotity. 

Now there is a certain distance between А and в, the blade 
and the orifice which gives the best results with any given 
pressure, the higher the pressure the longer the distance 
necessary. This distance is necessary to allow the jet to 
acquire the full velocity, and this takes a little time. The 
object in view i8 to convert the pressure into kinetio energy 
with little pressure remaining in the fluid. This is obtain 
in the Pelton wheel by adjusting the distance A to B. 

In fig. 8 the fluid expands in a conical nozzle acquiring 
full velocity before entering the wheel, this is the device 
used in the De Laval tarbine. 

A plain conical nozzle, if applied as in fig. 4, close up as 


before enterin 
and leaves wi 


possible, does not allow of the full velocity реш acquired 

the wheel, it enters with nearly full pressure 

full velocity nearly, thus carrying off much 
energy wasted. — 

By using a movable nozzle the distance of which can be 


altered from the wheel as in fig. 5, а position can be found 


for different preesures at which the steam enters at full 
5 upon the wheel blades and leaves the wheel at a very 
low velocity having given up nearly all its kinetic energy. 
Whether there is any advantage in the expanding nozzle 
of fig. 8 is an open question, but the principle is that dis- 
covered by Pilbrow shown in fig. 5; the steam acquires 


Fias. 2 anD 6. 


velocity in a forward direction up to a certain distance, that 
is, it expands in the line of issne, so that the orifice must b» 
far enough from the wheel to allow of expansion in the line 
of issue down to atmospheric or condenser pressure. | 

Fig. 6 shows an outward flow impulse turbine ; here, again, 
the nozzles are with advantage some distanoe from the wheel 
to allow of the full velocity being acquired before the fluid 
enters. | А 

Now, as to velocities, to obtain any speed approaching 
that which would give the highest efficiency for an impulse 
steam turbine is perhaps impossible. The highest speeds 
of the periphery within ical range is less than one- 
fourth of the velocity of steam. Issuing into atmospheric 
pressure at 75 Ibs. per square inch pressure, the velocity is 
2,625 feet per second, and into a common engineer's con- 
denser 4,600 feet per second, whereas the practical limit for 
the speed of а turbine wheel is about. 600 feet. 

The simple impulse turbine must therefore be always an 
extremely high speeded engine, in fact, to get near the 
possible efficiency, the speed of the periphery of the wheel 
should not be less than about 80,000 feet per minute, in 
other words, an 8-inch wheel would run at 40,000 revolutions. 

Notwithstanding the drawbacks of extremely high speeds, 
M. Gustav de Laval has succeeded in constructing practical 
working turbines on the free jet impulse system, many of 
which are at work, principally driving dynamos. 

| (To be continued.) 


———Ó 


THE INSTITUTION OF ELEOTRICAL 
| | ENGINEERS. . 


Tx discussion of Mr. Crompton’s, Mr. Wordingham’s, and 
Mr. Pigg's papers on * Wiring Rules," was resumed at the 
meeting of the Institution of Electrical Engineers on 
Thursday evening of last week. 

Prof. Ayrton referred to the few words he had said at the 
last meeting upon the desirability of obtaining information 
why such variations were to be foand in the specification of 
the insulation per lamp-fixed as given by different rales. An 
endeavour should be made to see whether any particular 
system was adopted in selecting such standards. He. hed 
compared the figures, given in the appendix to Mr. Pigg's 

per, for systems with direct and with transformed supply, 
put the system in use did not seem to determine the insu 
tion. For example, Nottingham, with direct low tension 
supply, insisted upon 75 megohms per lamp, while 
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Oxford, with continuous current transformers, was content 
with 12°5 megohms. In this example the low tension 
system required sir times the insulation of the other. 
Westminster again—a low tension supply— was the 
highest of all going up to 112 megohms. Inconvenienoe 
arose from the divergent requirements ; in London, which 
for supply purposes consisted of a number of districts joined 
together, houses on opposite sides of a street wired by the 
same contractor were passed in one case and rejected in the 
а: One very curious aye of 775 5 
а wiring job rejected by one su company wou 

changed over to another Mil eonipsting company and gladly 
accepted. The fire offices appeared to take an insulation 
resistance lower than any supply company would demand, 
and they seemed to rely npon the rejection of work by the 
supply company as a safeguard ; if the thing was at all safe 
on their figures there was no real need to go higher, but Prof. 
Ayrton repeatedly stated that he was an advocate for high 
insulation, not for reducing the standard, although he desired 
to ascertain how the standards in vogue were arrived at. 

The next question was the specification of the wire. The 
Institution rules specified wire of from 1,200 dowa to 800 
megohms per mile, but the Blackpool rules and others 

no less than 2,500 mego per mile. Prof. 
Ayrton would like to know whether consulting engineers were 
inthe habit of testing any of the wire supplied under such 
specifications. - He endeavoured to see he got what he asked 
for. Take flexible cord for example; he bad made tests of 
certain material of this class supplied which was put in to a 
specified figure of 300 megohms per mile. Having laboratory 
facilities at Lis disposal, he was able to find that one sample 
gave only 30 öth of the figure asked for. Auother showed as 
little as усо. The test was given as 300 megohms per 
mile after 24 hours’ immersion in water with a testing 
pressure of 400 volts, abd one minute electrification 
at a temperature of 60° F. Other samples gave 
such low results as 23,700 ohms and 1,000 ohms, Thinking 
that the last result was wrong, he bad the piece cut into six 
or seven separate lengths, and each of these were tested, but 
all were bad, showing that the low insulation was not due 
to any mechanical accident but to poor material. That wire 
to-day gave only 200 ohms per mile ! 

The proof that he was not asking for an impossibility or 
for wire which makers could rot turn out was shown by 
other samples. One of these stood 9,800 volts before break- 
ing down, and had an imsnlatiod resistance of no less than 
2,300 megohms per mile. The insulation resistance of wire 
seemed usually as nominal a figure as the insulation resist- 
ance per lamp. 

Mr. Raworth followed with a promise not to mention the 
word “ megohms more than once. Не wanted the meeting 
to consider that, of the papers, two were mild and pleasant 
ones. He then dealt with the third. He had been to Man- 


chester, and it was the woret of all schools of municipilisa- - 
tion. The attempt to enforce euch rules as those now before : 


to ede the 
Eiben, of Manchester that it was for their benefit. 
If this was generally adopted, it would make this little island 
of ours more of a purgatory than it was at present. 


the members, was coupled with an attem 


He held pretty strong views on the question, but he 
that he 


pointed out was the first to introduce fuse cut-outa, 
and the first to get switches and fuses made with porcelain 
bases. Electrical fittings were now made as as gas 
fittings, E ing possible was done to make electrical 
fires impossible. How, then, is it that electrical: engineera 
are the only people who run down their own business? Gas 
engineers don't ‘make rales for gas. Have electrical engi- 
neers anything so dangerous as a water-slide obandelier ? 
One may pat up а swivel gas bracket standing out between 
a pair of curtains, but no rules prohibit that. 
In 1886, at Cardiff, 2,000-volt Brush machines were sup- 
Bring electric lamps jn all sorts of places, but he never 
of an accident. In exhibitions, where wooden base 
switches, &c., were largely used, no fire occurred, although 
he always thought we should have had one. Mr. Raworth 
concluded by citing the horrible example of Glasgow, where 
a policeman may knock at one's door at midnight and demand 
to see one’s marriage certificate. 
Another speaker made some remarks on the chaotic state 
of the subject, and wanted to know when and where the 
making of rules was going to end. The tenor of his 


remarks is summed up in his concluding desire that the 
trade would speak out and have done with this regulating 
business. Mr. Cottam pointed ont that the reason for high 
insulation was to free the consumer from the trouble and risk 


of breakdown. Mr. Andrews thought that rules should be of 


an advisory nature, and not deal with details. He then dealt 
at some length with the question of earthing. Mr. Sam 
Mavor remarked that he had never seen an insurance inspector 
with a testing set of any kind. He protested against the rules 
that preecribed motors entirely enclosed, and pointed out 
the risk of heating due to the defective air ci tion. Mr. 
Shoolbred referred to his Bradford experiences, while Mr. 
Campbell Swinton followed on the lines of Mr. Raworth and 
Mr. Atkinson (whose remarks are referrrd to above). He 
thought supply rules atrocious and ига vires. He was glad 
he had not to live in Manchester, where life would as soon be 
as undesirable as it ap to be in Glasgow. Mr. Charles 
Bright reminded the meeting that high insulation resistance 
necessarily followed as a mark of quality with a material like 
rubber, possessing high specific resistance. .He then dwelt 
upon the value of regular electrification in testing rabber 
insulated cables. 


Mr. Arthur Wright spoke on the subject from ep res 
of view of an engineer who did not have rules, and did not 
want them. He did not consider it in the province of the 
supply engineer to enforce rules, provided that the conditions 
of supply were not interfered with. The most important 
condition of supply was, that no user should take current 
intermittently, so as to interfere with the general preesure of 
supply, and the leakage from wiring must not be very great. 
It was not the province of engineers to make fire rules; the 
duty of the supply engineer was to keep the pressuré con- 
stant, and get the plant necessary to meet the supply 
demands. He assured the meeting that he regarded it as 
his duty to get as much business as possible, and help wiring 
on. A nataral laugh followed the assertion (and from Mr. 
Wright, too) that station engineers were very badiy paid 
people. Some people might prepare rules to satisfy old 
ladies, but he thought, these rules were apt to frighten the 
public. If engineers kept to their province they would run 
their plant во as to maintain a constant pressure, aud if they 
had not the plant to do this they had better look after 
getting it. 

Mr. Mordey followed in much the same strain. He 
believed Manchester has municipal gas supply. Gas is 
dangerons. Manchester has no municipal gas rules. Why 
should Manchester have all these electricity supply rules ? 

Mr. H. W. Miller besonght the meeting to take a common 
sense view of the question. He had, he said, been asked to 
re-hang a picture in a house he had gone into. He pro- 
ceeded to remove the existing nail, but was almost knocked 
down by the gas which found its escape through the hole 
where the nail had been. He pnt that nail back, and pro- 
curing & new nail hammered it in higher ap. His hearers 
understood him to say that the old nail had driven into 
а compo. gas pipe but no leak had been found so long as the 
nail enald in its place, and the inference was apparently 
drawn that as по “ Institution of Gaseous Engineers” had 
issued rules against that nail or tho pipe wherein it rested, 
there it might be allowed to remain. i 

Mr. Berry spoke from the wiring contractor’s point of view, 
and advocated concerted action to bring the framers of diver- 
gent rules to their senses and reconcile the different ideas 
that prevailed as to how wiring shonld be carried out. 

Prof. 8. P. Thompson remarked that one large hotel on 
the Embankment was wired with bare conductors. When 
that work was completed in De Keyser’s, the. insurance com- 
pany was ànfermed ot what had been done and were warned 
that they could either accept it or the policy would be placed 
eleewhere. 

Mr. Crompton, in his reply, stated that he felt like the 
minister in charge of a Bill. One after another of the fire 
office inspectors had agreed that there was no apparent diffi- 
culty in getting uniformity. Other points been made 
by municipal engineers, and if anything had come ont, it 
was the extraordinary figures demanded. The difference had 
shown conclusively that some attempt should be made towards 
uniformity. He then appealed to the chairman (Prof. 
Thompson) for permission to pat a motion to the meeting. 
This was granted, as, although the articles of association 
prevent any motion being brought forward at an ordinary 
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meeting dealing with the direction and management of the 
business of the Institation, what Mr. Crompton desired to 
bring forward had rather to do with the direction and 
management of someone else's affairs. 

The motion was then put, to the «гс that the meeting 
was of opinion that the Institution should take steps to 
obtain the general acceptance of the Institution rules, or of a 
set of rules based on the existing rules, by contractors, the fire 
offices, and supply companies. This was seconded and resolved 
unanimously, one speaker suggesting that the rules should be 
modified, if found desirable, while General Webber proposed 
а ће Dn Should be re-discussed again later in 
the year, and after preliminary steps towards the end in view 
had been taken, RRE 

Mr. Pigg, on being asked: to reply, expressed his desire to 
forward his remarks in writing to the Journal, Mr. 
Wordingham then took up his defence of the proposals 
in his paper, and generally replied to the discussion 
upon it. He said he was prepared to fight, and was 
glad to see Mr. Drake approved of the general course he 
advocated. The tests were perfectly definite, left nothing 
to the discretion of the inspector, and the manufacturer was 
allowed free access to the tests. He looked upon his rules 
as wiring. rules оп so far as they concerned the station. 
Mr. Bathurtt wanted no rnles—some people wanted no laws 
either. Wiring can’t be put in as gas pipes are put in. To 
arrive at his figure for insulation he had measured the insula- 
t'on of a number of installations well done, and had taken 
the mean, 50 megohms divided by the number of lamps. 
He advocated earthing motor frames to avoid low insulation 
between frame and T All rules must bə enforced 
with reason, Those who favoured no rales at all hardly 
seemed to realise the effect, the flooding of the market with: 
cheap German rubbish, and the jerry wireman would. have all 
his own way. X 

The meeting then adjourned with. an intimation that an 
extra meeting would be held on February 16th, and that for 
March 2nd would be cancelled. NE 


CORRESPONDENCE. 


| Electrical Fittings Censorship. 


With reference to the discussion now occupying your 
oolumnr, perhaps a few words from the manufacturers’ point 
of view might be of some slight service. The present posi- 
tion of the manufacturer is such a difficult one that an 
system of registration tending to standardise the articles use 
on the various cirouits must be received and welcomed by 
him with open arme. It indubitably stands to reason that 
engineers seeing what is necessary for the purpose of safety 
on one circuit will be influenced to some extent by other 
persone’ experience. At the present time, as is well Lon 
it is a practical impossibility to state with any confidence 
whether a switch or other fitting will be passed on such and 
such circuit. Two sister towns on the South Coast, which 
practically overlap each other, and in which an enormous 
amount of lighting and other work has been carried out, 
disagree in every possible way as to what fitting shall or 
shall not be used upon their various circuits. One might 
almost think from the experience gained, that if one fitting, 
is allowed upon the one circuit it will immediately be re- 
jected for use upon the other. The question of expense 


which Mr. Clark raises is but a small one compared with the 


enormous expense necessary for producing patterns and of 
carrying stocks of goods to meet with the varied and various 
engineer’s requirements, We have immediately, with other 
manufacturers of high class goods, at once fallen in with 
Mr. Wordingham's admirable suggestion. It is self-evident 
that if the articles are manufactured by practical men for 
use upon high voltage circuits, they will, in capable hande, 
immediately be approved. Upon the other hand we do not 
doubt that a serious blow will be aimed at the contractor 
who is willing to ft op anything that will pass a preliminary 


test, so that he may receive payment for his work. Mr. 


Wordingham’s scheme is undoubtedly the severest blow chea 

and nasty fittings and the ditto contractor have ever received. 
We enclose our card, but as we are not seeking a cheap. 

advertisement at your hands, beg to subscribe ourselves 


English Manufacturers. 


Cowper-Coles’s Electrolytic Cyclic Process. 


. I have read Mr. Andreoli’s letter appearing in your issue 
of the 10th; I think Mr. Andreoli is well advised in retiring 
from the discussion, now that his criticisms have been so 
completely refuted and he has no more questions to ask. 


Sherard Cowper-Coles. 


Tube following is the only answer I have to give to the 


letter from Mr. Cowper-Coles, which appeared in the last 
number of your journal. 

To my knowledge no one before me has used rotating 
cathodes partly immersed in some electrolyte in order to 
collect, by means of scrapers, the spongy metal adhering to 
the cathode when, in consequence of the rotation part of 
the disc-cathode emerges from the electrolyte. Moreover, 
my process has been described in several scientific journals 
and treatises, and up to the present no one has disputed 
the priority of my system. 

D. Tommasi. 


The Nernst Lamp. 


There is a point in the practical development of this ex- 
tremely interesting invention, which strikes one as likely to 
prove of very serious importance. It is one that affects the 
durability of the lamp which, as you state, is now apparently 
the one remaining crucial test that it has to pass. It relates 
to the connections to the refractory filament. Consideration 
shows that these must be subject to a very high temperature: 
for the conductivity of the filament substance falls so abruptly 
with the temperature that practically no grading down of 
the latter to the ends of the filament appears possible. In 
the carbon lamp the cementing to tbe platinum increases the 
section of filament at the joint so that the actual point of 
contact is comparatively cool. But when dealing with 
material which is non-conducting at moderate temperatures, 
a cool joint is impossible. The connection itself must b3 


almost at incandescent point or the ourrent cannot flow 
from it. | 


Supposing the connections be of platinum wire, they must 
be long, otherwise a lot of heat is conducted backwards from 
their incandescent ends. In a vacuum carbon cemented 
joints might perhaps be employed ; bat we are told that a 
vacuum lamp is impossible ; why, it would be interesting to 
know. Does the same objection apply to enclosing in an 
inert gas? At any rate it seems certain that highly heated 
metallic connections whether in an open or sealed lamp must 
be a source of trouble. The failure of the platinum lamp 
points this wey. "E 

I am not making this criticism in an adverse rpirit. I 
merely wish to indicate a seeming difficulty, which I hope 
has or will b» surmounted successfully. Much 9 upon 
the way in which the conductivity of these materials increases 
with the temperature. What sort of relation exists between. 
the two properties ? Can it be expressed by a curve, or is 
the growth of conductivity a wholly abrupt phenomenon 
uncharacterised by any gradations ? : 

There appears to be here a grand field for investigation, 
uite apart from practical and commercial considerations. 
an you let us know what information is at present avail- 

able in this direction ? The whole subject, in fact, is one 

replete with interest, and further particulars will, I am eure, 

а watched for and welcomed by many othérs 
ев 


James Whitcher. 
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LONDON COUNTY COUNCIL. 


Drastic Proposars CONCERNING PROVISIONAL ORDERS. 


Soma important proposals were adopted at the weekly meeting on 
Tuesday in reference to the 12 applications made this session to 
tbe Board of Trade for electric lighting provisional orders. These 
applications concern the Vestries of Bermondsey, Bethnal Green, 
K , and Plumstead, and the Lewisham District Board of 
Works on the one hand, and on the other the County of London and 
Brush Provincial Electric Lighting Company (three orders), the 
Blackheath and Green wich Electric S fighting Company, the Charin 

Cross and Strand Hiectricity Sapply Corporation, the Smithfiel 

Markets Electric Supply Company, and ths Metropolitan Electric 
Supply Company. Ooming now to considerthe proposals as affecting 
these interests, wo first reach the question of tbe transfer of powers. 


` TTaABSFBR or Powsss. 


On this point the Highways Committee stated that the clause pro- 
viding for the transfer of the powers under the orders has been 
omitted from those applied for by the Veetriss of Bermondsey and 
Kensington, but is inserted in those applied for by the Vestries of 
Bethnal Green and Plumstead and the Lewisham District Board «f 
Works. In view of the exceptional position cccupied by a company 
(South London Electric Supply Corporation) to which an order 
granted to a vestry bad been transferred, inasmuch as the company 
has, under the order, only to serve notices and plans of work:, and 
the Oouncil bas not power, as in the case of orders granted to com- 
pese direct, of approval or disapproval of the works, the Council 

year asked the Board cf Trade to insert a provision, in each of 
the orders granted to local authorities, requiring the sanction of Par- 
liament to the transfer to a company of the powers under the order. 
The Board did not, however, adopt the suggestion, but instead struck 
ont the provision authorising tbe transfer of the undertaking. The 
Highways Committee, therefore, thought that it should be suggested 
to the Board of Trade that the same course should be adopted in tte 
case of the proposed orders fcr the local authorities of Bethnal Green, 
Plumstead and Lewisham. i 

It was also suggested by the Highways Oommittee tbat the initial 
price shonld be 6d per unit, and tbat, except with the expres con- 
sent of the Board of Trade, the system of supply should bo by con- 
tinuous carrent, as being more satisfactory to consumers than the 

g method of supply. 


Prorxgorion OF TRAMWAS3S. } 


With regard to the question of protecting the Council's tramways, 
the Highways Committee expressed the opinion that the Board of 
Trade should be asked to inset in each of the provisional orders 
which may be granted, a special clause so as to provide that the 
electric light mains and works shall not be placed in such positions 
in the public thoroughfares as, in the event of the Council adopting 
some system of electric traction for its tramwaye, will nec:ssitate tbe 
remcval cf the mains to other posi'ioris. 

This request was first made to the Board as regarded the orders 
applied for in 1897, but was refased; the B ard giviog as ita reason 
that the question of tbe relations bat ween users of electricity for tram- 
way purposes and other users had been fally considered by a joing 
committee of both Houses of Parliament, which committee had settled 
a clause to be inserted in all Bills and provisional orders authorising 
the use of electricity on tramways, and that this clause would apply 
if the Council were authorised to work tramways by electricity. The 
request was repeated as regarded the orders applied for last year, but, 
probably for the same reason, was not acceded to. 

The Highways Committee thought, however, that the Board of 
Trade had not quite appreciated that the clause to which it referred 
did not give all that the Council requirad as regards the tramways, 
and at the request of the committee Earl Russell had consented to 
confer with the Board of Trado with a view to inducing the depart- 
ment, if possible, to change its atlitude in relation to the matter. 


Tum QUESTION OF PUROCHASB. 


-The Camberwell provisional order, 1896, contains a clause providing 
that at any time during the first 21 years after the granting of the 
order, the local authority may purchase the undertaking upon pay- 
ment of one and a third times the capital outlay incurred by the 
company plus the sum neceseary to mske the dividends up to an 
average of 5 per cent. from the commencement, and after the 21st 
year upon the same terms, but without the condition asto 5 per cent. 
dividend, or as an alternative, on payment of the then value,” plus 
an allowance for good will. 

Oommenting cn this matter in relation to the above provisional 
orders, the Highways Oommittee said :—'' We think it advisable that 
this clause, which was ‘agreed upon between the Vestry and the 
undertakers, should be inserted in the orders granted to companies. 
Weare advised that on this particular point the Council has no locus 
дата, and we have therefore directed that the attention of the 
various local authorities concerned shall be called to it in order that 
they may, ehould they consider it expedient, in their own interests, 
make representations to tbe Board of Trade with a view to the inser- 
tion of the clause in the orders relative to their respective districts. 
We have also шене to tre local authorities ccncerned that they 
should ask tbat the option of purcbase may be exercised at the end 
of every period of seven, instead of ‘en years after the expiration cf 
the deca statutory period of 42 years from the date fixed by the 
order. 

Tum PRINCIPLE OF COMPETITION. 

The question of competition between a local authority and & com- 
pany, with special reference to the now well-known cases of Ber- 
mondsey and Marylebone, was then considered. Oa this point the 


Council resolved to inform the Board of Trade that, having regard to 
tbe provision in the Electric Lighting Act, 1888, trat the grant of 
authority to undertakers in apy area ' shall not in any way hinder or 
restrict the granting of a provisional order to the local authority,” 
the Council were of opinion that the applications of local authorities 
for orders in respect of their districts with regard to which orders 
have already been granted to companies, should be acceded to. 

We now come to tte reverse state of affairs, which the Highways 
Committee characterise as a matter of even greater importance, as it 
involves tte question of principle whether when public money hag 
been ured for the establishment of the supply of electricity within a 
district, a company should be allawed to establish a competing 
tupply. This p of the matter does not seem to bave been dealt 
with by the Act. The policy of allowing competition between two 
companies in the same area has from the first been advocated by the 
Oooncil and adopted by the Board of Trace in dealing with applica- 
tions for orders; but the question of allowing a company or com- 
panies to compete with a local authority in ita own area has not 
arisen in previous years. 

As it is pro to repost further on tbe question on a future 
cccasion, the Highways Committee thought that in the meantime the 
proposals of the companies should be opposed, although if an under- 
sfandi g should be eventually arrived at, the opposition could be 
withdrawn or m^difled. | | 

i AMENDMENT CF PROVISIONAL ORDERS. · . 

Asa result of the foregoing expressions of opinion, the Council 
decided to ask the Board of Trade to insert in the-case-of the pro- 
viaional orders sought by the local authorities cortaia amendments 
proposed by the Highways Committee, including those dealt with in 
regard to the tiansfer of powers, the initial a en per Board of 
Trade unit, and the protection of the Council's tramways. 

With regard to the applications on the part of companies, it was 
decided (1) to suggest to the Board of Trade tbat as the local 
authorities of Battersea, Fulham, Stoke Newington, Hackney, Poplar, 
and Whitechapel bave each been granted orders for their respective 
districts, and the Vestry of Bethoal Green is applying for an order, 
the application of the County of London and Brush Provincial 
E.ectric Lighting Company for Battersea and Fulham, and the 
County of London (East) Electric Lighting Orders should not be 
entertained; but that should the Board decide to allow the company’s 
orders to proceed, as regards all or any part of the areas referred to 
therein, the Council may have a farther opportunity of submitting 
amendments, and that, having regard to the fact, the Vestry of Ber- 
mondsey and the Lewisham District Board are each applying for an 
order, and also to the fact that the greater part of other areas 
included in the Oounty cf London (South-East) Order applied for by 
the same company, is already included in orders granted to other 
companies, ard some of the local authorities of those areas are 
opposed to the granting of the order, the application of the company 
should not be entertained. o 

The Council also decided to ask the Board of Trade to insert 
amendments in the Bl«ckheath and Greenwich Company's order; to 
ask that, if granted, the orders sought by the Озара Oross and 
Metropolitan comp inies should be brought into conformity with the 
orders issued in 1890 in respect of the City of London, and to request 
that the өбөт prop op by the Smithfield Markets Electric a apes | 
Company should not include the parish of St. Luke, Middlesex, an 
the Holborn district. x 


Тне Warn PowER or THE THAMES. 


Mr. PARKEER moved that it be referred: to the Rivers Committee to 

consider as to instructing the and an expert to report п 
the desirability of constructing water wheels or the fixing of fl g 
turbines at the various bridges or the making of reservoirs, and gene- 
rally upon the best method of utilising the tides on the river Thames 
for the purpos3 cf motive power adaptable to the generation of elec- 
tricity.. In proposing the resolution the speaker expressed the 
opinion that the adoption of the motion might result in some good. 

ae was seconded by Mr. THosmron, but it was not 
adopt 


BUSINESS NOTICES, &o. 


Bankruptcy Proceedings.—Ttomas King, electrical 
engineer, Maidstone, appeared again for public examination at the 
Maidstone Bankruptcy Court on 8th inst. At the last Court the 
debtor was ordered to file amended deficiency and trading accounts, 
and be had done so. The trustee, although not satisfied with the 


accounts as produced by debtor, was willing to believe that the effort 


was the best the debtor could make. Debtor was then 
examined. ‘Finally he was allowed to pass his public examination 
subject to g notes. 

At the Birmingham County Court on 9:h inst. Thomas Ford, 
chandelier and electric fittings’ manufactarer, Highgate, Birmingham, 
was adjadicated bankrupt. The first meeting of creditors was held 
on 10th inst. at the Board of Trade Offices, Corporation Street, 
Birmingham. The statement of sffairs shows: Liebilities—unsecured 
creditors £2,374 10s. 1d., other creditors (£7,850 63. 7d., lese 
£4,300 17s. 104.) £3,279 81. 9d.; total £5,653 183. 10d. Theavailable 
assote are estimated at £460. The Official R ceiver, in his report, 
stated that the debtor app⸗ared to have suffered from a continuation 
of misfortune; and s itor added that Mr. Ford’s only error was 
in not pulling up before. Mr. O'Oonnor said that the debtor's friends 
were desirous of baying up the assete, and an informal meeting of 
creditors had agreed to accept £600. No proposition, however, was 
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made at this. meeting, and for the present the Official Receiver 
remains trustee. N ' | 

The other day J.-E. Liardet came up for public examination 
before Mr. Registrar Brougham. The debtor described himself as an 
engineer, of Hyde Park Gate, and returning his gross liabilities at 
£11,157; of which he £5,647 to rank, and his assets at 
£19,000. It was stated that under the bankruptcy proceedings 
he. had made an offer to his creditors, and a meeting was pending for 
5 The further examination was accordingly ad- 
jo " 2 | | 


Dissolutions of Partuership.—Mesers. G. F. G. Des 
Vignes & W. A. Cloud (Des Vignes, Cloud & Cc.), engineers, electric 
‘yacht and launch builders, &c., Magnolia Works, S:rand-on-the-Green, 
Chiswitk, have dissólved partnership by mutual consent. Debts will 
be attended to by Mr. W. A. Oloud, who will continue the business 
under the old style. . К 

We are informed that the panneenp notice re Messrs. Gent and 
‘Hurley (in our issue cf February 10th) has no reference to the old 
established manufacturing busingss of Gent & Co., Faraday Works, 
"Leicester, which is still under precisely the ame management and 
owners as hitherto, "S | 
. Books Received.—“ Teleeraphy," by W. H. Preece, C. B., 
F. R S. and J. Sivewright, K.O.M.G. Fifteenth edition (thoroughly 
revised). Longmans, Green & Co, London. 6s. 

“The Engineers’ Year Book” (1899), by H. R Kempe, A. M. I O.E. 
Orosby Lockwood & Son. London. 81. p | 

" Practical Work in Physics" (IV.—Magnetism and Electricity), 
by W. G. Woollcombe, M.A., B Sc. Olarendon Press, Oxford. 2s. 
Nachrichten von Siemens & Halske Aktiengesellschaft." 1898. 


Catalogüe.— We have received a well illustrated price 
list (1899) of the, manufactures of the Newton Electrical Works, 
Limited, of Taunton, Open and closed Taunton motors and dynsmos 
for various purposes, also motor starting switches, transformers, 
and switchboards have each а place in the pamphlet. 


. Consular Reports.—Those who make a custom of 
feferring to those very useful reports which come to hand from our 
consuls in foreign parte will be interested in Mr. Brodrick’s state- 
ment in the House of Commons last week in reply to Mr. Marks. He 
stated пм! оное paina are Seren un Mou the саен 
practicable publication о ese , an average 
5 * receipt and issue Pos «ваа a и | ааз 
respect the ! reports com vourably with those 
United States. The Commercial. Intelligence Bureau, which it is 
contemplated to create as the result of the recommendations of the 
Commercial Iatelligence Committee, will, Mr. Brodrick trusts, secure 
the marshalling of the facts in the manner desired by Mr. Marks, 
As regards the form of the reports and the directions as to their 
compilation, very full and complete instructions, accompanied by 
skeleton tables and returns, have for some time past been in the 
hands of Her Majesty’s Consuls. These instructions are revised and 
supplemented from time to time as occasion requires. ‘We are glad 
that this question continues to receive the attention of the Govern- 
ment. It is bighly desirable that the information sent home should 
ba in the hands of the public at the earliest possible moment, but in 
regard to date of publication, while we may compare very favourably 
with the Uoited States on this point, we should think there must 
be something exceptional about s report which takes a month to pass 
from the hands of the department to the publishing counter. Anda 
good proportion take longer than a month! Perhaps they are tied 
up with too much red tape! 

Covent Garden Theatre.—The Covent Garden Theatre, 
of which the general equipment has fallen out of date, is to see con- 
siderable improvement, both in front of and bsbind the curtain, and 
the various works which were under consideration when the building 
waa in Mr. Faber’s hands, are not only to be proceeded with at once, 
but, heir extent will be materially elaborated. Every possible 
care is. to be taken to mod; the mechanism of the stage, and to 
tend to the comfort of the audience. Among the difficulties which 
had to b3 contended with was the complicated storage of scenery, the 
absence of the electric light, and the dearth of modern stage ap- 
pliances, but these defects are to be gradually remedied, and thongh 
the time at the disposal of the new owners will be short, they may be 
relied upon to give the theatre a better equipment than it had last 
season. The improvements are having the personal attention of the 
шеше! е 55 de Groy and Mr. 5 who are 
assisted | Л orsyth, the secretary, an r. Edwin O. Sachs, 
their new technical adviser. . те 


Electric Clocks.— The electric turret clock at the 
Northern Oounties Railway Station, Belfast, mentioned last week, is 
one of Messrs. Gent & Oo.’s patent electric ti , and was 


erected: by Mr. Sharman D. Niell, of Belfast, who is tneir sole agent 
in Ireland for these clocks. | 


Electricity at the Vatican.—The electrical installation 
at the Vatican is stated to include a number of motors and about 
600 lamps. | | = | 

Free Wiring.—The National Electric Free Wiring 
Company bave just issued, three circolars, one of which shows the 
advantages to в aupply authority of having a free wiring contract 
with the company, another entering into details as to the ‘method of 


doing. business, and a third describing the system of wiriog used by 
the company. _ | 


Gear & Miller v. Electrical Cab Company.—At the 
Wandsworth County Court defendants applied for & new trial, on 
various grounds, of the above action, in which damages had been 
awarded to plaintiffs, who were costermongers, for iojuries to person, 
stock, &c. The application was refused by Jadge Lushington. | 


. 
- 


Electricity Meter Padlocks —Mr. Newman Wilkinson, 
of 2, Gresham Buildings, Basinghsll Street, E O., has been appointed 
sole agent in the London district for Tourtel’s patent seal padlocks, as 


padlocks 
and “closed” in the illustrations, are intended to su 


supplied for electrical purposes. The which we show “ ope 
ordinary methods of scaling up electricity meters, demand indicators, 
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cut-outs, K, on consumers’ premises. The lock сап be adapted to 
any meter, and it is claimed to be impossible to sampar with them 
0 detection, a paper seal being inserted over the keyhole as 
shown. | i | 


The Large Power Schemes.—A Mansfield paper says 
that Mr. Thackeray, one of the directors of the General Power 
Distribu Company, has written an important letter refuting, 
from his point of view, the alleged unfair treatment of the Power 
Distributing Bill in Parlisment. He says:—" The company's object 
and policy is not to retail electrical current to the small consumers, but 
to supply it in bulk to Corporations or to large works. They only 
retain the right to trade direet with the ordinary consumer in case 
the Corporation unreasonably refuse to allow them to the cut- 
rent through the Corporation's own wires. I am confident that the 
position is misunderstood by the authorities, or they would recognise 
that the project of the company, far from beim the nuisance it is 
alleged to be, will be of ком рае advantage to а large manufac- 
tm ing district like ours. It constitute a new atep in the division 
of labour, enabling the small master, or even the single workman, to 
obtain power on tap, and so to produce as cheaply as the large steam 

uch schemes are no wild idea—they exist by the hundzed 
in every civilised country except ours. We are behindband b:cause 
of this mistaken policy of our local authorities to monopolise the 
electrical business and confine it to the small and uneconomical 
dimensions of their local areas.” | 

The Times saya:—" Mr. Stuart Wortley has given notice cf 
his intention to move the rejeetion of the General Power Dis. 
tributing 5 Bill, the ect ee waon is ай шоро 
a company for the purpose of supplying elec energy for 
lighting and power іп an area which includes Sheffield, Not- 
tingham, Rotherham, Lincoln, Doncaster, esterfield, Ilkeston, 
Mansfield, and East Retford. The second reading of the measure, 
which, it may be remembered, was ‘hang up’ last Jaly 
with a view to its being proceeded-with in the House of Commons 
this Session, as having received the sanction of the House of Lords, 
has been put down for Monday; but as there is o ition, the 
actual consideration of the Bill will be deferred to a г date. N 
is submitted that in order to justify the granting of electrícal powers 
within any town already supplied with electricity by the local 
authority, it ought to be clearly shown that the local authority have 
failed in their duty, or that they have not been their bust to 
develop the. undertaking, or that they have been negligent or indif- 
ferent to the wants of their towns. Ia the ease of the General Power 
Bill it is contended that no evidence has been given of. any auch 
failure or neglect, and, further, that whilst the promoters have not 
succeeded in their endeavour to make out a case of special advantage 
to the districts proposed to be supplied, the large towns mentioned 
are able to provide the current as well and as карз аз the com- 
pany. During the last 50 years the general course of legislation has 
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been to encourage and foster the assumption by municipal autho- 
rities of duties in which the community are interested, and Mr. 
Stuart Wortley holds that the departure from this principle 
contained in the General Power Bill justifies him in ing the 
exceptional course of opposing it on the motion for second reading. 
The decision of the House in regard to the General Power 
Distributing Company Bill will establish an important precedent, for 
at least; three other measures now awaiting second reading are 
drafted upon similar lines, and are opposed upon the same grounds. 
These are the Lancathire Electric Power Bill, which affects Liv l, 
Manchester, Salford, Bolton, Oldham, Blackburn, Preston, Birken- 
head, St. Helens, Burnley, Rochdale, Stockport, W n, Bary, 
Wigan, B-otle, Southport, Ashton, Accrington, Maccleefield, Darwen, 
Widnes, Hyde, Eccles, Rawtenstall, Stalybridge, Bacup, Hey wcod, 
Chorley, Middleton, Haslingden, and Mossley ; the South Lancashire 
and Cheshire Electricity Bill, which seeks powers over an area 
including Liverpool, Bolton, Birkenhead, 8t. Helens, Warrington, 
Wigan, Bootle, Southport, Chester, Leigh, Eccles, Widner, and 
Chorley; and the Leicestershire and Warwi-kshire Supply Bill, 
which affects Leicester, Coventry, Leamington, Loughborough, 
Warwick, and Sutton Coldfield (Birmiogham, Derby, and some other 
towns are included in the Parliamentary notice, bat they have been 
omitted from the map of the area deposited in the Private Bill 
Office). There is also pending before the Board of Trade an 
application for electric powers over another large area in the 
Midlands, but this is by way of provisional order and cannot at 
present be dealt with by Parliament. The towns included in this 
area are Dudley and West Bromwich. 


resentatives of 40 urban district councils of Lancashire and 


Rep 
Cheshire met in Manchester on Tuesday, And decided to oppose the 
Lancashire Electric Power Bill. The voting was 32 to 15. 


New Car Works.—It is stated that Messrs. G. F. Milnes 
and Oo., L'd., of Birkenhead, have purchased buildings on the site of 
some old extensive steel works at Hadley, near Wellington, in Shrop- 
shire, for the purpose of manufacturing electric tramcars, omnibuses, 
Ke. Messrs. Milnes have also purchased over 20 acres of land adjoin- 
ing for the erection of extensive workshops, capable of an output of 
700 or 800 cars per annum. 


New Premises.—Mesers. W. W. Gillard & Co., elec- 
tricians, have opened premises at 65, Upper Street, Islington, N.. 


neat and-handy pocket memo- 
um bock and an illustrated price list of tubes, &c., comes to hand 
from Messrs. John Spencer, Ltd., of Wednesbury. : 


Railway Station Lighting in Ireland.—Messrs. Wm. 
Codtes & Son, Ltd., of Belfast, have in hand the lighting of the Amiens 
Street Terminus, Dablin, for the Great Northern Railway Company, 

The plant will consist of two Babcock & Wilcox-watar-tube 
two Belliss: componnd high-speed 100-H.P. engines direct 
two Thomson-Houston multipolar dynamos. The lighting 

64 arc lamps and 500 incandescent lamps, which will 
the goods yards, main station buildings, engine sheds, 
refreshment rooms, &c., and will entirely supersede the 

at зыта Messrs. Coates have also lately 
engine installation with 26 arc lamps for the Belfast 
! same railway company, and are jast completing-the 
ting of the Belfast and Northern Counties Railway Company, 
Belfast Terminus, with 30 arc lamps; also the offices and Station 
Hotel consisting of about 500 incandescent lamps. These three 
installations represent the whole electric lighting work in connection 
with Irish railway stations. . 


South African Electrical News.—The current issue of 
the British and South African Export Gazette says that the whole of 
the electric lighting installation of Lourenço Marques, recently 

was supplied by the Compagnie de Fives, Lille. “It 
includes six dynamos, each with a capacity of 40 kilowatts, 135 volts, 
300 ЖҮ and 300 revolutions, а double switchboard, 14 miles of 
wire, 12 1,500-O.P. arc lamps, and 600 16-0.P. incandescent lamps. 
An electric travelling crane, three boilers of the semi-tubular type, 
three Corliss single cylinder engines with direct condensation, 
pable of developing from 225 to 250 H P., also formed part of 
same firm's cobtract. For the Durban municipal electricity 
works, an additional Peache engine has just been ordered from 
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Messrs. Davey, Paxman, & Co., and the Electric Construction Oom- 


pany will furnish an additional alternator. 
Smoke Nuisance.—At Southwark on 9th inst., Mr. Slade 


Com 

moned at the instance of the St. Saviour's Board of Works, for 
allowing a smoke nuisance at their Bankside premises. There were 
10 | pect of a different day in January, Mr. 
Blade said that in deference to the wish of Mr. Passmore, solicitor to 
the company, he had visited the company's premises and was very 
pleased with what he saw. The buildings were magnificent, and 

to bs in excellent condition. He would not 


undertake to decide what was the cause of the black smoke arising— 


the coal. He could not (says the Times) accept the excuse put 
lorward on the company's behalf, nor could he overlook the fact that 
this was the third that the company had been summoned. The 


last time they appeared they were fined;£5 on each summons, but he 
should now order them to pay a penalty of £10 and 2s. costs on each 
summons—total £101. F a 


. Theatre Lighting.—We understand that the whole of 
the electric lighting arrangements for the Bedford Music Hall, 
Camden Town, wbich has just been rebuilt, have been entrusted to 
Messrs. Vaughan & Brown, together with the manufacture of all the 
necessary stage appliances, switchboards, and the ornamental fittings 
throughout the house. The eame firm will also be respontible for 
the gas lighting, hot water heating, wrought-iron work, &c. In the 
dome of the theatre there is a emall motor controlled by a change- 
over switch placed on the stage, and so arranged that the motor can 
be used for either actuating the sliding roof, or raising the fire-proof 
curtain. The stage switchboard, which is of marble, has been con- 
structed with a view to rendering the connections at the back 


' extremely easy of access, each slab being hinged so that it can be 


dropped forward and replaced in a few moments. Oatside the house 
is lighted by means of the. firm's patent Vanbe arc lamps, run in 
series and fitted with automatic cut-out and resistances attached to 
the lamps. Messrs. Vaughan & Bio vn, who make a special feature 
of theatre electrical work, have just completed installations at the 
following theatres:— Hammersmith Theatre of Varieties; Dalston 
Theatre; Taeatre Royal, Preston; Theatre Royal, Shrewsbury; 
Coronet Theatre, Notting Hill; Empire,” Bradford; Empress 
Theatre, Brixton, and the Parthenon, Greenwicb. 


Verity and Steele's New Patent High Tension Switch 
and Fuse.—The high tension switch which we illustrate in fig. 1 
has been designed with a view to meeting the requirements of 
central station practice. It is claimed that the switch is 
one which would break large currents at voltages of the order of 
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Fia. 1.—Orr. 


5000 volts without any risk of arcing, one free from danger to the 
operator, taking up & small amount of space on the switchboard, 
and with its parte readily accessible for inspection and adjustment. 
The principle of the switch may be gathered from the illustrations. 
No current-carrying parts whatever are exposed, the contact blades 


Sead Sb OP жр 


A, А” с, d 
^ “г 


Fic. 2.— Back VIEw, SHOWING INCOMBUSTIBLE SHUTTER. 


being effectively shielded by an insulating guard. Any part of the 
front of the switch can be handled with impunity whether the 
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switch is on or off. The actual contacts and connections are situated 
behind the marble slab which forms the base of the switch. When 
in the on position the switch is locked—the same principle 
being employed as in Messrs. Veritys N. S. O. type— and the circuit 
can only be broken by means of the handle lever. Simultaneously 
with the departure of the blades from the contact clips, an incom- 
bustible shu is interposed between the latter and the slots in 
the marble. Any attempt at arcing is in this manner entirely 
prevented. The switch is both quick-make and quick-break, and 
the handle gives it a positive pull off. A carved arm working 
through a blot in the marble, imparts an upward motion to the 
shutter, which consequently rises and prevents all arcing. This 
shutter is made of incombustible material and runs freely on a 
central guide at the back of the switch. The switches are generall 
mounted on a cast-iron frame, which can bs screwed on to a w 
or to an existing switchboard. The switches are made for single 
and double-pole, and also as change-over switches. The double- 
pole may be either “ parallel ” or “ tandem.” 
Figs. 3 and 4 show Verity & Steele's = high tension fuse. 
There are not many fusible cut-outs which can bs relied upon to 
break circuits of 2,000 to 5,000 volts with certainty and safety, and 
for these new fuses it is claimed that they will falfil all the require- 
ments needed in a safety fuse to break circuits of 5,000 volts without 
any risk of fire or arcing. The principle is as follows:—A china 
frame, in shape much resembling ‘an anchor with a handle to it, is 
provided with two flat metal hooks. The china frame hangs by these 
hooks on two metal pins projecting through the switchboard, or, ia 
the case of an isolated fuse, through the marble base which is pro- 
vided. The pins form the terminals of the circuit to be protected. 
The metal hooks and the detachable frame are held firmly ia position 
by two nuts provided with subet zntial ebonite handles. The manner 
in which the fuse is inserted is as follows:— Опе end of a stranded 
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Fra. 8.— rr yon ‘uss. 


fase) wiregis connected |Ъу a suitable terminal screw to one of 
ore contact ooks; the wire ‘is through a U-shaped tube and 
connected to the other terminal hook. The tube, which is filled with 
sen oil, obtains its support from the fuse wire. Should au excess 
of current occur the fuse wire is severed on one side or the other, 
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Fia. 4.—Fusz BLOWN. 


and the tube, falling by gravity, or. in the larger sizes by the tension 
of a spring, has the effect of submerging the broken end under the oil. 
The wire is fused in air, and the current at which fusion takes lace 
is, of course, definite. It is claimed that the great; feature, of the 
arrangement is that the fused wire is drawn under oil at double the 
rate of travel of the tube. Before finally adopting this pattern of 


fuse, the firm subjected it to the most crucial tests, one of which was 
the blowing of a fuse over fifty times on short circuit at a very high 
E.M.F. Avother important test which those fases have recaived is 
the gradual raising of the current until the wire, becoming hotter and 


hotter, finally fuses. The only flash noticeable is a slight flare, com-. 


parable to the lighting of:a fusee match. Not once was the glass 
even cracked. The tube is prevented from falling by a silk cord 
hanging inside the frame from a china plug atthe top. It is unlikely 
that the fuse should blow in both the exposed parts simultaneously. 
In order to make sure that the wire shall fuse.on one definite side, 
it is usual to lap an extra strand on one side. A spare frame with 
fuse ready mounted is usually kept in readiness for emergencies. 


The fuse itself is so designed that when removed from its terminals 


it will stand in a vertical position. The fuse can also be used asa 
switch on occasion. 


ELECTRIC LIGHTING NOTES. 


Bangor.—The Local Government Board has sanctioned 
the City Council's proposed loan of £14,500 for electricity works. 


Barnsley.— A Manchester firm is to advise the Guardians 
re electric lighting for the Workhouse. 


Barrow.—The Electric Light Committee is to at once 
consider the desirability of extending the electric lightiog plant in 
order to be equal to next winter's demand. 


Beckenham.—At the last Council meeting a report was 
presented with regard to the electric lighting tenders, which had been 
considered by the Oouncil in committee. The Council were recom- 
mended to entertain the tender of the British Insulated Wire Oom- 
pany, and that it be referred to the officers to negotiate details and 


report to a meeting of the Council in committee on Monday last.. 


This was agreed to. 


Belfast.—It is stated that on Monday there was an 


explosion of gas in an electric light culvert, tearing up the pavement 
for a considerable length and tlightly injuring two passers-by. | 


Bournemouth.—For the purpose of public electric 
lighting the Bournemouth Council has decided to borrow the sum of 
£4,516, under the electric light loan sanctioned by the Losal Govern- 
ment Board in January, 1895. 


Bradford.—A Local Government Board inquiry was 
held on 9th inst. into the Council's application for a £20,000 loan for 
electric lighting. The deputy town clerk said that the applicaticn 
was for permission to borrow £20,000, but the Corporation desired to 
increate it to £21,000. The money was required for the purpose of pro- 
viding additional machinery to meet the constantly increasing demand 
for electricity. The particular items for which the money was 
required were—two 600 indicated Н.Р. engines, costing about £5,200; 
two dynamoe, £5,500; two new switchboards, £250; four spare arma- 
tures, £2,500 ; two 600-H.P. boilers, £4,100 ; cast-iron pipes, £1,000; 
increasing the height of the old chimney shaft at Bolton Road Elec- 
tricity Works, £200; and one battery cf accumulators, £2,250. 
Evidence was given by Mr. A. H. Gibbiogs as to the plans of the new 
machinery. 

Bristol.— The Bristol Docks Committee has granted per- 
mission to the Great Western Railway Company to lay an electrical 
cab'e across the bottom of the lock at Bathurst Basin in place of the 
cable which now crosses the bascule bridge, and which, owing to 
constant disconnection, was inconvenient in ite working. 


Burton-on-Trent.—Five tenders were received for the 
supply of three new boilers for the electric light works, and that of 
Messrs. Edwin Danks & Oo., Limited, of Oldbury, at a cost of £1,595, 
has been recommended for acceptance. The recommendation has 
been referred back to the committee, on the ground that it was 
reported that Mesers. Danks were not paying the standard rato of 
wages, in accordar сз with the conditions laid down by the Council. 


Buxton.—The Council has given out a contract for the 
erection of the electric light station. 


Cardift.—The Infirmary Committee has been advised that 
the Medical Board has suggested that the new operating theatre 
should ba lighted eleotrically, and that the current may also be used 
for cauterisation purposes. 


Carlisle.—The electrical installation at the Citadel 
Station has been completed, and current was switched on on 9th 
inst. The installation consists of 67 800-O.P. aro lamps for lighting 
the platforms and approach es, and between 500 and 600 16-0.P. 
incandescent lamps 
current is generated by five dynamos placed in an arch nnderneath 
the island platform. The arc lamps will be lighted from two of 
them, the third being held in reserve. The two smallerdynamos will 
be utilised for feeding the incandescente, and will be run when the 
larger dynamos are at rest. The installation was laid down under the 
direction of Mr. Fletcher, of the electrical staff of the London and 
North-Western Railway, Mr. Heap being the resident engineer. 


Chichester.—The Council had a discussion last week re 
electric lighting. The Highways Committee has expressed the 
inion that the Council should keep the matter in its own hands. 
he surveyor has been instructed to prepare plans for Scheme “ B,” 
which combines a refuse destructor with the lighting plant for the 
consideration of an expert. 


the offices, refreshment rooms, &c. The 
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Colchester.—The Town Council has resolved on the 
Electric Light Oommittee's recommendation, tbat Messrs. Siemens 
Brothers & Oo. be asked to furnish the Committee with a monthly 
statement of the amount expended by them in working the station, 
a.; also that whenever it is necessary to temporarily discontinue 
supplying current in order that service wires may be connected with 
mains, the borough surveyor send notice of such temporary discon- 
tinuauce to each of the consumers whose supply will be affected. 


Derby.—Sir Henry Bemrose, M.P., is generously provid- 
ing an electric light installation for All Saints’ Church, Derby. The 
work is in the hands of Mr. Edwin Haslam, of Derby. 


Devonport.—A correspondent says that the Devonport 
Corporation are disposed to give full consideration to the advice that 
they should buy electricity in bulk from the Plymouth Corporation. 
The Electricity Oommittee have been Again reviewing the question of 
а site for an electrical station, with the result that they have come 

to the same conclusion as was reached at the Ulose of the 

m pal year, namely, that there are only two practicable 

situations in the town in which it can be placed. Neither of these is 

м good as the site of the Plymouth station on the shores of the 

Oattewater. us pede тое made as to the cost of the two pieces 

of land, and . Kennedy is then to advise generally on the question 
of the erection of a station or the propriety of воа уеде 
balk from Plymouth, instead of putting up separate works. 


Dewsbury.—Plans for extensions at the electrio lighting 


current in 


works have been approved by the Town Coun 


Douglas (1 0.M.).—The borough surveyor is to report 
on various аныл oi esa 1 Р 


Downham Market.—The District Council has appointed 
i: ien to consider the desirability of lighting the town by 


Dublin.— Members of the Council have received circulars 
on an . ee offering to take over 19 electricity 
ertaking. syndicate, we learn, proposed spending large sums 
upon extensions. One Councillor described the letter as “а piece of 
impertinence,” but it will come before the next Council meeting for 


Dandee.—At a meeting of the Tramways Committee last 
week, plans and specifications for boilers; engines and dynamos for 
the electric lighting station were submitted by Mr. Tittensor. Taese 
т generaly approved, and it was decided that tenders should be 

ver or. 


Fulham.—The Vestry bas under consideration tenders 
for thé' erection of buildings comprising destructor and boiler house, 
engine house, &c., in connection with the electricity undertaking, also 
‘transformer chambers. The prices range from £26,805 to £22,755. 


Garston.—At last week's District Council meeting a 
letter was read from the Board of Trade with reference to the proposal 
of the Oouncil to transfer their electric lighting order to the British 
Insulated Wire Oompany, Limited, and stating that, having regard to 
the ciroumstances under which the powers granted to the Liverpool 
District Electric Lighting Gompeny were revoked, any proposal the 
Oouncil now made must ve the very special attention of the 
Board of Trade. Referred to the Special Purposes Committee. 


` Gillingham.—The Council is asking Mr. Jasper at what 
price he would sell his electric lighting undertaking. 


Sigon 1t is stated that the Electricity Department 
have to make an application to the Secretary for Sootland 
for authority to borrow £500,000 to meet the expenditure necessary 
for the 6 development of electric lighting throughout the city 
which they have now in hand. This will bring their total borrowing 
powers up to £700,000, as they borrowed £100,000 in 1892 and a like 
sum in the following year. | 

The Electricity Committee has considered the proposal by the 
Kelvinside Electric Company to sell their business and Parliamentary 
powers to the Oorporation. The sum asked, including the cost of 
plant, installation, and interest, was £48,000, but the Committee 
recommended that an offer of £30,000 be made. ; 


Greenock.—The Police Board has adopted the Hunter 


Place site for electricity works, and passed plans, &c., repared b 
a оо, the electrical engineer. Tenders are being invited tor 


MEANS e a recent meeting of the Electricity 
y . Hammond rted that he had arranged a 
EL of details with the 5 and that representa- 
tives of Callenders' Oable and Construction Company, Limited, were 
then in Gloucester N бте 55 p mating the 
necessaty arrangements for lay own the mains. He reported 
that, after carefally considering the detailed plans of the India- 
Rubber, Gutta-Percha and Telegraph Works Company, Limited, for 


the engines and dynamos, he strongly recommended a re-arrangement 
Which would shorten the steam 4 kity 


carrying 
the making of new patterns and other expenses, the company required 
the suggested modifications be approved, and the additional cost 


densing plant. The Council appr оаа па 
| е approv on, an i 
velas icr tendere id | 


Station near Patras for the electric lighting 


Greece.—La Société Electrique de la Mediterranée 
(Thomson-Houston) is establishing a water-power driven central 
Patras, Aegion, and 
Kalavryta. 


Hampstead.—The General Purposes Committee of the 
Hampstead Vestry has reported against the Central Electric Suppl 
Ocmpany, Limited (Powers and Works in Marylebone) Bill, and h 
communicated with other local authorities in order to organise a joint 
opposition to the measure. The Lighting Committee has aleo 
reported that the amount of the electric consumers’ accounts -for the 
quarter ended at Ohristmas last was £8,312 12s. 8d., as com 
with £5,892 7s. 11d. for the corresponding quarter of last year, g 
an increase of 41 per cent. 


Hebden Bridge.—It is proposed to light the Salem 
Wesleyan Chapel by electricity. 


Helborn.—Various tenders for the electric lighting of 
the Guardians’ board room have been referred to committee. н 


Ingleton.—A public meeting has been held at Ingleton 
Nadi Riding) for the purpose of considering the advisability of 
orming an electric light oompany. A Manchester engineer has esti- 
mated the probablo cost, and states he could supply 50 street lamps 
and 1,0C0 private lights with a capital of £2,000, and enable a divi- 
dend of 6 per cent. to be paid. It has been decided to form a com- 
pany with a capital of 22, 500 in £1 shares. A working committee 
will canvass the town to ascertain what shares would be taken up. 


Keighley.—A committee recommends the Council to 
oppose all the large electric power schemes. 


Kensington.— The Vestry have decided to abandon their 
application for powers to supply eleotricity in the , and to sup- 
port by petition the Kensington and Notting Hill ill, which confers 
powers upon the Notting Hill Electric Lighting Oompany, Limited, 
and the Kensington and Knightsbridge Electric Lighting Company, 
Limited, to construct the works for lighting the streets of Kehsiogton. 


Kingswocd.—The streets of Kingswood, near Bristol, 
uminated 


mid ad m by 1 lam i for tae 
works have been possession of and du ym 
Ne i wf rrr iations 


& We have on many occasions mention 
for the purchase of the undertaking by the District Council had not 
come to anything definite. The company claims that the Council 
has failed to fulfil its agreement to purc and only a few days ago 
the Council informed the company that it would neither purchase 
the works nor ajhere to its agreement for the public ligh after 
June 24th. It seems that the company wanted £3,000 for the under- 
taking, and the Council refused to more than £1,250, as they were 
advised it was not worth more. The syndicate say that the delay 
in purchase has been caused through no fault of theirs, but in conse- 
quence of repeated requests by the Local Board for time to enable 
them to borrow the money in order to settle беу, which was 
ас тергов Coron Бу ша Боко бишк ар was at about one- 
third of the original cost of the installation. A writ has been issued 
against the Local Board for damage for breach of contract, and any 
responsibility for inconvenience, accident, damage, or loss to any 
inhabitant in consequence of the non-supply of light must rest upon 
the local authorities.” | 


Leeds.—The Lighting Committee recommends the 
paaa of an additional at a cost of between £2,000 and 


Leith.—Asked as to when the electric light would be 
available, Bailie Manclark said a few days ago that there had been a 
slight hitch on putting on the light. He thought that the contractors 
m responsible until the light was turned on in a thorough working 
о er. 8 


Leyton.— The engineer reported last week that the 
capacity of the atation when finished would be 16,000 lights. The 
number connected and applied for was 14,393, making it possible for 
1,308 more lights to be connected before further extensions are 
carried out. There were 6,580 lamps connected during the past year. 
The Committee have directed the ineer to prepare and submit a 
scheme for the farther extension of the buildings, machinery, and 


Lincoln.—A report of Mr. Vesey Brown having been 
considered, the Ocuacil has decided to empower the Electricity Works 
Committee to obtain tenders for en , Aynamos, motors, boilers, 
and fuel esonomiser for the prop additions and extensions, and 
that the electric cables be laid in the streets along the several routes 
referred to in Mr. Brown’s report. ; | 

Liverpool.—Tbe Local Government Board has sanc- 
tioned the borrowing by the Oorporation of £44,000 for. electric 
lighting p s. -The Liverpool Ohamber of Commerce bas 

ed the Hlestrio Oommittee to appoint a representative to act 
on a special committee to be formed to consider the question of a 


| proposed electrical lightning express railway between Liverpool and 
anchester. i 


London.—The Si. Olave's Board of Works will offer no 
objection to the proposed amended form of consent to an extra high 
pressure being given by the London Electric Supply Corporation. 

" Mansfield.—The Council will oppote the Bill of the 
General Power Distributing Company. i 

Morecambe.—The charges for lighting current are to be 

reduced from April 1st. | 


` 
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Margam (Glam.).—The Urban District Council decided 
on Monday to adopt a scheme of electric lighting for a portion of 
their district at an estimate cost of £6,500, to be ra by loan, 
repayable in 25 years. tos 


‘Newport.—At a recent meeting of the Electricity Oom- 
mitte», the office manager submitted his report for the quartar ended 
Decembar 31st, 1898, of which the following isa summary: 


Total | : 
| 
number of Units to be Total 
mos NOM lights con- paid for · 5 costs (no | oe 
Period.“ con. | Dected tn- | during the 8 un including | (including 
-  '"|sumers E nel distribution DIL | meter 
К equivalen including | : und an 
to date.! "gc | arcs). perum interest). i, cone 
lamps. | an 
Quarter | Inc. 88,604 £ s. d. £ s.d. 
ended | Are 35,624 - 
Dec., — — ' 
1698. 264 21,488 |! 119,228 1884. 986 4 10 2,164 10 5 
77. ee 2-ыь ый | — 
Corres | Inc. 59,194 | 
ponding | Arc 84,654 
period | ' — 
last year, 1&6 16,545 | 03,748 , 199d. 778 16 2 1,606 2 5 
| 


"The office manager's canvass during the month showed that. the 
orders for new connections were equivalent to 1,045 8-O.P. lamps, 
bringing the total number of lights connected and on order up to the 
equivalent of 23,743 8-O.P. lamps. This includes 800 8-O.P. lamps 
for the new “ Empire.” It having been reported that the Lighting 
and Traffic Committec’s attention had been called to the fact that the 
arc light at the corner of Harrhy Street had been out for several 
nights in succession, 16 was stated that the converter had failed, and 
that the whole of the spare converters were in use at the time. It was 
resolved that a larger number of spare converters be kept ready for use. 
Applications by different insurance companies asking to be allowed 
to submit terms for insurance against a breakdown of machinery, 
and against loss of profits by reason of the works being stopped 
owing to a fire, were received. It was resolved that the Committee 
do not consider int u rance against such risks necessary. With refer- 
ence to Mr. Taylor's claim for compensation in respect of da to 
his business by tbe working of the machinery at the electric light 
works, correspondence baving ensued it was resolved that the town 
clerk reply to Mr. Taylor's solicitors denying that there was any error 
in the statement that Mr. Taylor had agreed to the terms referred t» 
at а certain interview, and pointing out that unless the original pro- 
posal which was.made without prejudice be accepted, Mr. Taylor 
must take his owh course, and any action which. he might think fit 
to bring would be defended, as the new terms suggested are out of 
the question. The borough treasurer submitted an estimate of the 
Oommittee’s income aud expenditure for the year ending March 31st, 
1900, which, &fter making provision for the necessary payments to 
sinking fund and .the interest upon capital during that period, 
Бе : smallsurplus. No contribution from the rates is therefore 
ed for. И 


Neyland.—The Parish Council is considering ап electric 
lighting scheme to prc vide 16 1,000 O.P. arc lamps. The cost of the 
scheme is put at £1,000, with £80 to £90 annually for upkeep, &o. 


Oswestry.—The propoeal to purchase the undertaking of 
the Oswestry Electric Lighting Oompany was recently referred to 
the Watch Oommittee to conduct negotiations and engage’ 
assistance if necessary. The Electric Lighting Company are lightin 
the centre of the town with arc lampa free of cost, during the mon 
of February. | | 

Paignton.—The District Council will apply for a pro- 
visional orcer, and negotiations will then be opened with a company 
for the transfer. к | 


Penarth.—The District Council has written declining an 
offer of the Penarth Electric Light Byndicate of the provisional order 
obtained.by them. It was decided to co-operate with tha Urban Dis- 
trict Council Associations in petitioning against the National Tele- 
phone Company's Bills. ' 


aL ` f 

Pilumstead:—Last week the Vestry adopted a report of 
the Electric: Supply Committee, who having visited several electric 
lighting stations, recommended that the Brighton x installation be 
taken as the type for adoption in Plumstead, that it be worked 
independently of a dust destructor. Ifa destructor should be erected 
by the Vestry, any effective, supply of steam, tho Committee sug- 
gested, should be debited to the Electric Supply Committee at an 
agrecd price. These recommendations would involve a greater 
initial outlay than a plant of the Leyton type, and the Committee 
therefore recommended that the amount of £30,000, already. sanc- 
tioned by the Vestry and specified in the application for a provisional 
order, be increased to £50,000. They also recommended that the 
Marsh eite Ъз adopted for the central station. | 


Plymouth.— The borough electrician has reported that 
the cost of fitting up the markets with electric light would be £300, 
the annual cost of current being £90. The Council bas resolved to 
prcceed with the work, and the electrical engineer is also to estimate 
the cost of lighting the Council chamber. di 


Prestwich.—It is on the cards that Manchester may 
supply current for electric light and traction to Prestwich. A 
deputation from the District. Council will ehortly wait upon Alder- 
man Higginbottom of the Manchester Electticity Oommi 


Redditch.—The Electric Light Committee proposes 
charging 54d. per unit to householders and shopkeepers, 5d. to 
churches, chapels and hotels, and motive power 34. per unit. i 


Rofherhithe.—À member of the Vestry last week gave 
red qus he would move to consider whether to apply for a pro- 
visi order. Another member will move that an expert be con- 
sulted žo guide the Vestry in the matter, also that dust destruction 
be considered in connection with the scheme. 


Rothesay.—The Town Council has agreed to adopt an 
electric lighting scheme for the front of the town at an 
cost of £1,800. 


Sheffield.—A_ proposal to provide an independent engine 
for the electric lighting at the Lumley Street destructor has been 


referred back to committee by the City Council. 2 


Shrewsbury.—At the meeting of the Shrewsbary Town 


‘Council on Monday it was reported that some difficulties had arisen 


in regard to the completion of the purchase of the electric lighting 
works from the existing company, and that the final settlement 
would demand some time. i 

The Shrewsbury Town Oouncil on Monday decided to petition 
Parliament against the Bill of the Electric Power Distributing 
Company. "TN en 

South Shields.—The Electric Committee's report showed 
that for the three months ending December 31st, 1898, increase in 
sales was £1,035 14s. 8d., and that during January the sales had still 
further gone up. 


Southampton.—The Board of Trade has asked for the 
Oouncil's observations on Major Oardew's report upon the recent 
electric shock fatality. 

The Oounty Council bas resolved to lay a main to the new isolation 
hospital for lighting. The cost of wiring and fitting the hospital for 
$92 lights would be £650, and tenders are to be invited for this in 
accordance with the architect's plans. 


Stirling.—Last week the Police Commissioners resolved 
to ask sanction for a loan of £30,000 for electric lighting. The 
anticipated immediate expenditure is only about £24,500. Prof. 
Kennedy. has reported upon the tenders submitted, and recommended 
several for adoption. ese the Commissioners resolved last week to 
accept. Various memorials are being sent to the Secretary for Scot- 
land to the effect that the water-power scheme considered some time 
ago should not have been abandoned, but should have been adopted 
instead of the present The Oommissioners are also 
memorialising to the effect that they consider that the steam-pow 
scheme adopted will beet meet the needs of the town. | 


Swansea.—The Corporation has approved plans апа esti- 
mates for electric lighting, and'an amended P plication is to be made 
to the Local Government Board for sanction to raise a loan of 
£64,648 for the purpose. | 


Walsall.—The Electric Lighting Committee reported 
that the number of consumers supplied on the 814% ult. was 139. The 
annual financial statement in of the electric lighting under- 
taking shows a loss for the past year of £279 3s. 11d. 


Warrington.—The Guardians’ Infirmary Committee has 
Er а ды e 
о ап ° as CO 
mation from other ords ehas similar bul 


two high pressure boilers, three dynamos, one booster, and 60 accu- 


1,340, and the total cost of the t was estimated to be between 
46, 500 and £7,000. At £7,000 cost would be £5 4s. per light. 
The wires were all laid in steel insulated tubes. It was ascertained 
that the present cost of lighting the infirmary with gas was £920 per 
annum, and that the decoration cost about peraunum. It was 
estimated that the decoration would with electric light last four 
years without renewal, and that а saving of 70 per cent. in respect of 
decoration would be made. The architect is going into the question 
of cost for the Warrington Infirmary, &c. | : 

Mr. A. H. Preece recently attended before the Electric Lighting 
Committee and gave a fall and elaborate explanation of the matters 
mentioned in his report of December, 1898. : | 


Whitby.—A Committee recommends the Council to take 
ia hand the electric lighting of. the district. Mr. W. Н. Preece has 
been interviewed, and he is to be retained to prepare a report. . 


Whitefield. — Тһе District Council has received a circular 
from the Lancashire Electric Power Oompany setting forth their 
scheme. The Council bas decided to issue a circular how 
Ted residents and mill owners are desirious of having the elect 

g t. | _ | EC | 

Wirral.—The Lancashire and South Lancashire кереда 
Supply Companies have given notice of intention to apply Tar- 
N powers to supply Birkenhead and with - eléc- 

icity. M | i 

Worthing.—At a Council meeting on Tuesday, Councillor 
Ovenden, in moving the adoption of the report (seq last week's 
ELECTRICAL REviEw), said it did not follow that they would expend the 


' 
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generating | 
tion be referred to a joint committee of the Electric Lighting Oom- 
mittee and the special committee on the lighting of the town to 
consider and report to the Council in committee. Ultimately it was 
resolved that it would save time if they had a 
in committee to consider both the Electric Lighting Committee's 
report and the report of the Gas Lighting Sub-committee. - 


ELECTRIC TRACTION AND MOTIVE 
| POWER NOTES. 


é è 


Aberdeen.—The Tramways Committee recently recom- 
к d tne p invited 3 n double-decker electric cars 
u lasgow. Oommi a regard 
the system of traction to be employed, thefuntter was deferred antl 
that statement had been submits 


Bath.—It is stated that there is a second company 
anxious to establish electric tramways in the town. The Committee 
of the Oorporation who are dealing with the matter bave resolved 
that if there are to be electric trams in Bath they must be under the 
control of the Oorporation. They have decided to gather information 
from other towns where municipal trams are working. О 


Birmingham.—The Public Works Committee have 
issued a $ upon the tramways question, which will be considered 
by the Ойу Council on March 7th. The document, which includes 
numerous tables, embodies a report cf a sub-committee appointed to 
obtain information as to the working of tramways in other towns. 
This sub-committee addressed a series of questions to 30 of the prin- 
cipal towns «f the United Kingdom. In those which have a popula: 
tion of 200,000 and upwards the Corporation own and work the lines 
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At Bradford the 
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of £117,937. At Glasgow, worked by ta 
of electric trolley, the capital expenditure bas been 
and there was a net profit last year of £44,434. 
being converted into electric trolley, have a capital ex- 
£379,369, and show a net profit of £144. £5,564 was 
tbe previous year, but last year there were increased 
fund charges on lines not brought into full working. Liver- 
trame, with mental length of electric trolley, have a 
diture of 711, and t was а profit last year of 
lines have been worked by the since 
when they bought the remainder of the company’s 

for £567,375. At Nottingham the сопко 
ways into electric trolley is in contemplation. There are 
| as to profit. At Sheffield horse tramways ате 
verted into electric trolley. The capital diture 
£159,977, and last years net profit was £15,183. 

to 5 the sub-committee report 

pal towns visited by the deputation from the 
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for the Council to come 
ble that new inventions and 


head electric пу . On the other hand, in New York the 
construction of und electric conduit is being considerably 
. The Public Works Oommittee has decided to recommend 


de am the basin of & papas of 410 por entinare oie 
on & payment of £10 per which 
bad fallen at one time to about £3. À new company was then 
floated, and the £5 shares have advanced to .£6 15s. The capital of 


on the remainder. 


Bolton.—The Corporation have уе laced ‘with 


саг bodies are to be built at the works of the Electric Байта and 


Tramway Carriage Works, Limited, at Preston. They will be of what 


special Council meeting 


Leeds. 


is known as the improved Preston top-seat type, designed to seat 51 
passengers. They will Ъз provided with drop-sashés for the windows, 
and a number of other detail departures from existing practice with 
this type of car, which it is claimed will vastly improve the appear- 
ancé of the car itself and the comfort of the passengers, The elec- 
trical equipment of each car will cohtist cf two 33 8 motors of D:ck, 
Kerr & Co.'s standard with two solenoidal blow-out controllers 


б 9 0 


Bristol.—At the meeting of the Tramways and Carriage 
Company on Tuesday the chairman said that their working expenses 
bad decreased from 75:33 to 7131. The chairman then alluded to 
the conversion of the horse lines into electrical lines now going oh, 
and said the directors intended to open the lipe which ran from the 
centre of the city past the railway station and on towards Wells 
Road without waiting for the completion of their new power hóüiie 
at Oounterslip. The line would be worked from the present power 
house at St. George and there would be also opened and worked from 
their power house, а short connecting line from the presènt electrical 
tramway in Old Market to the tramway to the railway etátión. It was 
hoped that these lines mge be át work in July. As to tho other parts of 
their scheme, they were being pressed forward, aud so was the new 
power houte, but it could hardly be hoped that the whole would. be 


ready and the machinery installed by the end of the year. The- 


„ that at the end of the year the completion would 
near. Е , б PER - 8 ay d 


Cheltenham - Cleeve Hill. — The Prestbpry Parish 
Council will oppose this electric trimway scheme." 


? s: „ i. 

Colne.—The sub-committee has consu with“ ‘Mr. 
Pritchard, electrical engineer, of Birmingham, who had furnishéd а 
report on his inspection of the district proposed to be served"by the 
light railway, and also with his views thereon: The snb-cominittds 
has since asked that farther powers might be granted in considering 
such report and the subjcct erally, to obtaia such further expert 
advice as they may deem advisable in completing their bcheme to 
submit for the Council's approval. The Council has empowered the 


^ 


sub-committes to act ia the best manner possible. 


Devonport.—We are ioformed that tbe negotiations for 
the joint. purchase of so much of the Provincial Tramyays Company's 
several gndertakings as lies in Plymouth, Devonport, and Bast Stone- 
house, have come to an end. This is less the fault of Plymouth and 
Devonport than of East Stonehouse, which is and wicht d b.tween 
the two boroughs, and wanted terms and conditions far too exorbitant 
from the wo other towns. бооч, oe ee 


Edinburgh.—The Edinburgh ‘and Distriot Tramway 


Company have notified the Council that they will not at present te ke 
any action in regard to the proposed light electric railway between 
Edinburgh and Musselburgh. 


Finland.—Mesers. Kummer & Oo, of Dresden, Have 
secured a contract to convert the horse tramways in the town of Hel- 
singfors, Finland, into electrio lines. The order comprises 30 motor 
tramcars, and the eq aire of the generating station with лев 
boilers, three 230-H.P. vertical compound engines, arid three 180- 
kilowatt continuous current dynamos,@o. у.“ `7 a, 

Gateshead.—In their report of last year, the directors of 
the Gateshead and District Tramways Company state that the nego- 
tiations with the local authorities in connection with the agreement 
between this company and the British Electric Traction Company, 
Limited, to which reference was made in the Jast report, have pro- 
gressed so satisfactorily that à Bill has been deposited in Parliament 
embodying the arrangement come too.. ios 


Glasgow.—It is stated that as a precautionary measure 
the Chief Constable is to be authorised të provide the policeinen 
on the Springburn and cther electric’ tramway routes with Indid- 
rubber gloves: for use when occasion arises. It fd also propósed 
that the constables on these routes be provided with keys for thé 
switch boxes, so that they may be able to turn off the electric 
current when necessary. It is ted by the Ghlasgow Evening 


News that by and by he members of the м will be expeotsd to 


take Lord Kelvin's electricity conrseat Gilmorehll, „_ 


Grimsby.—The Corporation decided to oppose the Great 
Grimsby Street Tramways Extensions Bill. The company has pro- 
mised not to use electric power in Grimsby without the consent of 


the Oorporation. · 


Ipswich. The Ccunoil have decided to withhold ке 


to the Ipawioh Electric Tramway Order, 1899, for tramways exten- 
sion and transfer to the Drake & Gorham’ Electric Power, &c., Com- 
pany, with the view of acquiring the undertaking themselves next 
year. It has been referred to the: Parliamentary Bill Committee to 
negotiate for the purchase of the tramway undertaking by agree: 
ment, and to report thereon to the Counéil in due course. Prof. 
Kennedy is preparing plans for an electric lighting installation, 
and tbis is put forwar 


А — 


as an additional argument in favour «f - 


municipal control of electric tramways, the two schemes to work 


hand in hand. 


Leeds.— On the Headingley portion. of tha tramway route 


the electrical standards have been p position nearly as far as 
the Oak. On the Ohapeltown section they have reached. the bottom 
of Mitchell Hill. From Buckingham Road to the Oak, at Headingley, 
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the line is to be doubled. Twelve of the new electric cars are now 
in course of equipment by the British TLomson-Houston Company. 
It is anticipated that they will be ready for running by Easter. 
The total number of electric cars on order is 50. Оп the Headingley- 
Chapeltown section each “electric” will carry 51 passengers, as 
against 34 by the large cars, and 18 by the small cnes at present. 
Trailer cars will be employed as required. 


mp. Overhead Railway Accident.— Lieut.-Col. 
Yourke, 
at Dingle Station on the Liverpool Overbead Electric Railway, 
whereby a train collided with buffer stops at the end of the station, 
eays the driver seems to have been incapacitated shortly before enter- 
ing Dingle Station from the due performance of his duties from some 
oause or other, and to this fact the collision muat be attributed. The 
absence of an emergency brake valve deprived the guard of the control 
of the T espn grouse brake. The collision might have been averted 
had the guard able to apply the air brake. 


London County Council and Electric Traction.— 
Last week Mr. J. W. Bann informed the Council of the working of 
the Oouncil’s tramways since they were taken over on January let. 
He added that with regard to electrical traction, they were advised 
that under one of the company's Acts they had power to at once pro- 
coed to institute electrical traction on the south side of the river 
without obtaining farther Parliamentary power. 


Lowestoft.—A local paper says that the electric tramway 
| "n ао be proceeded with, property owners having been served 
With novice. | 


Newcastle.—A local paper says that the new Tramways 
Oommittee have changed their minds somewhat over the tram ques- 
tion. It will be remembered that they recommended the trolley system 
throughout. They are now stated to recommend the use of the surface 
contact system for Granger Street. At Wednesday's Council meeting, 
Councillor Oail, the chairman of the Naw Tramways Committee, was 
to move:—" The confirmation of tke report of that Oommittee 
recommending the adoption cf the overhead trolley system of electric 
traction on all tramways, with a proviso that, while the Council adopt 
the overhead system of electric traction for their tramways generally, 
the overhead system be not constructed in the streets in the centre of 
the city until the Council have considered and decided whether in 
those streets some sysiem of electric traction other than overhead 
traction is ашан to be worked in conjunction with the overhead 
system in the other streets upon the tramway routes; and that the 
New Tramways Committee be requested to consider the question and 
obtain the opinion of the city engineer aud of an expert upon the 
subject, and report thereon to the Oouncil as early as possible.” 


Newcastle-under-Lyme.—Plans submitted by the British 
Electric Traction Company, Limited, for a tramway extending from 
the top of George Street, tbrough the main thoroughfare of the town, 
to the top of London Road, báve been approved, with the exception 
са in Bronswick Street there should be only a single line and span 
wires. | 


Portsmouth.—The Town Council on Tuesday dealt with 
the report of the Tramway Committee, tome of whose members had 
visited Willesden, Dover, Rouen and Paris, to inspect the methods 
of tram traction in vogue there. THe objections to the several 
systems—steam, compreseed air, gas, cabe, condait (electrical), and 
surface contact were explained by the ex-Mayor, Mr. H. Kimber, 
cbairman of the committee, who then stated that the committee were 
patty unanimous in favour of the overhead trolley wire system. 

members were much impressed by the simplicity of this system, 
and also by the control the conductors had over the cars. A speed of 
eight or nine miles an hour could be easily attained, and the car be 
brought to a stand within itsown length. From inquiries he thought 
that they could construct their lines in Portemouth for the new system 
ir 10 months. Aftera brief discussion the report was car:jed unani- 
mously. | 


Russia.—A contemporary tays that the Ministry of the 
Interior ia at present сот sidering the question of building a network 
of electric ds in Riga, Russia. The Town Oorporation has 
already taken this matter in hand, and the Ministry has expressed its 
willingness to support the town by allowing a loan for the above 
purpose on profitable conditio: s. e coat of building the electric 
railroads in Riga bas been estimated at £160,000. | 


South Staffordshire.— Last week the Wednesbury Town 
Oeuncil resolved to oppose the Bill of the South Staffordshire Tram- 
waya are Tne Darlaston Urban District Council and the 
Coveley U:ban District Council have each passed resolutions to oppose 
the South Btaffordahire Tramways Bill and the application of. the 
реш Electric Tiaction Ccmpany for further power to extend the 

ram ways. 


Southport.—An extraordinary general meeting of the 
Southport Tramways Company, Limited, was held at Do 
House, Norfolk Bireet, Strand, London, on the 13th inst., Mr. E. 
Garcke iding. The chairman moved the following resolution :— 
„That the Bill now being promoted in Parliament, intituled a Bill to 
empower the Southport Tramways Company, Limited, to work the 
tramways by mechanical power and for other purposes, bs and the 
same is hereby approved, subject to such additions, alterations, and 
variationa as Parliament may thick fit to make therein.” The chair- 
man said that the object of the resolution was to authorise the intzo- 
duction of a Bill into Parliament enabling the Southport Tramways 
Company to work their. tramways by electricity. A much better 
service could be given if electric traction were adopted. It was the 


g on the accident that took place on December 20th — 


4 


the tramways within the borough, with 


3 " MR 


desire of the directors to improve the service in every way possible. 
With that view they were prcmotiog this Bill in order to obtain the 
necessary power to adopt electric traction. The Southport Tramways 
Company was now supported by the British Electric Traction Oom- 
apy, who were likewise interested in the Birkdale and Southport 
ways Company. They were in a position, therefore, to bring 
about the wcrking of the two systems upon uniform methods. It 
would be a very great pity not to carry this into cffect at the earliest 
possible date. The resolution was adopted. 


Torquay.—The establishment of the refuse destructor at 
Torquay bas been attended with great success. A report presented 
to the Town Oouncil on Wednesday by the borough engineer 
(Mr. H. A. Garrett) shows that the cost of collecting and burning 
refuse in Decamber was only 3з. 644. a load, as compared with 
4s. 2d. per load paid for collecting and carting it to a tip in Decem- 
ber, 1897. After allowing £28 7s. per month for interest and sinking 
fand on the outlay, there was a net gain of £7 193. 2d. on the work of 
the destructd?, while sufficient ateam is generated to light the works 
and three adjacent public roads by electricity. A battery of 
accumulators is to be put in at a cost of £400 to carry cut this 


recommendation. 


Tuustall.—The Council bas affixed its seal to an agree- 
ment with the Potteries Electric Traction Company, by which the 
company undertakes to complete the whole of tramways in tho 
town before April 3rd, under penalty. 


Underground Electric Railways.—The chairman of 
the Great Northern Railway Ооварацу, referring to the question of 
suburban traffic, told the sharehol that it was p to deal 


with it by means of light trains worked by electricity on under- 


‘ground lines, and the remedy, he thought, was an ideal one. The 
ropused road would run from Wood Green, th:oagh Fiüsbory Park, 
olloway, King’s Oross, Holborn, and thence to the new station 
which the County Oouncil desired to make. Tho Bill was being ? rg 
moted by ns having great interest in the Great Northern Rail- 


‚жау. For four-fifths of the distance it couli be constructed on Great 


Northern property, and its interests would be identical with those of 
the Great Northern Company, who would have a majority on the 
board. The company would be separate. 


Walsall.—The General Purposes Committee on Monday 
recommended the Council to endeavour to acquire by agrecment with 
the South Staffordshire Tramways Company, on reasonable terms, 
e exception of the cars and 
power house, and to grant a lease of the lines to an approved com- 
pany at а certain rental sufficient to secure tbe Oorporation 
em in respect of interest and sinking fand, and the outlay for the 
maintenance of the lines, poles, trolley wires, and cables. The Oor- 
poros: it is suggested, should have the right to furnish the current 

or running the cars at a price to be arranged. It is further sug- 
gested that a sub-committee be appointed to conduct the 
negotiations. The Council adopted the Committee's recommendations. 


Wolverhampton.—The directo:s of the Wolverhampton. 


Tramway Company in their annual report announce that a provi- 
sional agreement has been entered into with the British Electric 
Traction Company for the rale to that company of such portions of 
the tramway undertaking as are outside the Corporation area, subject 
to the company being able to obtain Parliamentary powers for the 
alteration of the gauge of the tramway, and to use electrical power 


in lieu of horse traction. A Bill for this purpose bas been deposited. 


TELEGRAPH AND TELEPHONE NOTES. 


The African Trans-Continental . Telegraph. — The. 


Times Oairo correspondent says that Mr. Cecil Rhodes has had an 
interview with Lord Cromer in connection with the Egyptian rates 
to be charged on the trans-Continental telegraph line. It is stated 
that while in Egypt he will make arrangements for the transmission 
southward of the iron poles to be used in the construction of tbe 
telegraph line. 


American Pacific Cable.— We underttand that the 
United States gunbóat Ranger is now being fitted out in San Francisco 
to survey route from Hawaii to Japan for the American Pacific cable. 


Pacific Cable,—In the House of Commons on- Tuesday, 
Mr. Hogan asked the Secretary of State for the OColonies whether 
any decision bad yet been arrived at by the Imperial Government, in 
co-operation with the Governments of Canada, Australia, and New 
Zealand, in reference to the construction of a Pacific cable, having 

d to recent im t international developments jn that ocean. 


Mr. Obamberlain replied that no decision has yet been arrived at. 


The Telegraph Wire Export Trade.— If tho. figures 
given in the Board of Trade returns for January last may be relied 
upon, the past month has been one of the most active as regards the 
exportation of telegraph material and apparatus connected therewitb, 
from this country, that has ever been recorded. The value of the 
shipments during January.is given as no less than £311,466, which 
compares with only £41,250 in the preceding month and £37,929 in 
January, 1898. Last month's total is nearly equal to a third of the 
aggregate shipments last yeer. 


. 
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Telegraphic Communication with Wei-hai-wel.— 
Replying to a quetiion in the House of Commons on Monday, Mr. 
боера said that the important subject of telegraphic communi- 
cation with Wei-hai-wei has not escaped the attention of Her 

. Majesty’s Government, bat he had no authority as yet for making а 
statement on the matter. | 


Telegraphic Interruptions and Repairs:— 


Олим. Down. Repaired. 
: Oabie beyond Gurupa ... June 11th, 1898  ..: jus 
New York-Hayti .. Feb. 10th, 1899 - 
Dakar-Bathurst.. — ... Feb. 9:h,1899 .. ses 
Paramaribo-Cayenne ... Feb. 10th, 1899 
LANDLINES. 
Lines rear La Pas, Bolivia... Feb. 1st, 1899  ... 
Communication with in- "n" | 
terior of Madagarcar .... Feb. 5th, 1899 .. Feb. Sth, 1899. 


e n. 
The. U.S. and Cables to the Philippines.— President 
McKinley has sent to Congress a Message in which he says :—" As a 
consequence of the ratification of the Treaty of Peace with Spain 
the United States will come into possession of the Philippines. The 
necessity of apecdy communication vid Hawaii and Guam is impera- 
tive. Bueh communications should be established in such a way as 
to be wholly under the control of the United States whether in time 
of peace or war.” After mentioning the fact that at present the only 
cable communication with Manila is through foreign countries, and 
that there exists no means of communicating with Hawaii and Guam 
except by steamer, the continues :—'' The present conditions 
‘should not be allowed to continue a moment longer than is absolutely 
necessary." President McKinley mentions as a remedy for this state 
of things the construction and maintenance of a cable either by the 
Government or by & private United States corporation under such 
safeguards as Congress shall impose. The does not contain 
any recommendation of either course. It says: — At least two years 
must elapse after the giving of an order before the entire system can 
be laid. Farther soundings for а route west of Hawaii are required. 
Under circumstances of such paramount necessity measures will be 
taken in the present Congress to provide the means for the establish- 
‘ment of the proposed system.” e Message commends the whole 
subject to the gareful consideration of Congress, and to such prompt 
action as may seem advisable. 


› 
wer dare 


CONTRACTS ОРЕМ AND CLOSED. 


el 


2 OPEN. : ' 


Bel fast.—February 
tenders for water-tube boiler, two steam dynamos, and switchboard. 
See our Official Notices February За. re 


Bury.—February 21st. The Sewage Committee wants 
tenders for three electric motors for their sewage disposal works. 
Bee our '* Official Notices.” | | : 


Bury.—February 22nd. The ‘Sewage Committee wants 
tenders for the wiring of the sewage works for electric lighting and 
power. See our Official Notices.” | , 


Canterbury.—March 14th. Tenders are wanted for 
boiler honse plant, en | 
mains See our “ Official Notices" this week. ic 


_ Christiania.—February 26th. The- Secretary of State 


tor Foreign Affairs has received a despatch from Majesty's 
. Consol-General at Christiania, stating that tenders are invited by the 


Norwegian State Telegraph Administration for the delivery of about 
140,400 porcelain telegraph and telephone insulators, Tenders must 
be received at Ohris by 12 o’clock noon on February 26th, 1899. 


A copy of the specification, conditions, &c., may be examined on 
personal a on at the Commercial Department of the Foreign 
Office any day, between the hours of 11 a.m. and 5 p.m. 


. Bublin.—February 24th. The Corporation wants tenders 
for the supply o about 8,000 200-volt lamps. See our “ Official 
Notices 7 this. week. à Е. | 


` Dundee.—March 15th. The Gas Commissioners are | 


inviting. tenders for four Lancashire boilers, two 450-H.P. steam 
engines and dynamos, and one 700-H.P. steam engine and dynamo. 
Particulars from the electrical. engineer, Mr. W. H. Tittensor, See 
our “ Official Notices” this wee k. $ 


- Edinburgh.— February 20th. The Council wants tenders 
for overhead travelling crane and storage batteries. See our “ Official 
Noticss” February 3rd. | 


 Fdinburgh.—February 27th. The Council want tenders 
for ateam, exhaust, feed, and drain pipes, feed pumps and tanks. See 
our “ Official Notices " February 10th. | E: 


Edinburgh.—March 6th. ‘Tenders are wanted for con- 
densing Lora with water cooling tower, feed water tanks and filters 
for the electricity works. The Corporation aleo wants tenders for 
electric lighting installation at Tollcross tramway power station. 
Bee our Official Notices for particulars of both contracts. 


23rd. The Electric Committee wants tè 
, ** Becretaria da Industria. Pernam 


e house plant, extensions of switchboard and 


France.— Feb 28th. Tenders are being invited by 
the French post and fees authorities in Paris for the supply of 
10,000 metres of iron pipes, 66 mm. diameter, for pneuma pipe 


‚ lines. Tenders to be sent to Le Sous-Secretariat d' Etat des Postes 
particulars 


et des Telegraphes, 103, Rue de Grenelle, Paris, whence 
may bə obtained. — . .. | 

Giasgow.—February 18tb. The Kelvinside Electricity 
Committee, Limited, is inviting tenders until to-morrow for bcilers 
and fittings, steam dynamos, and storage batteries. Specifications, 
&c., from Mr. J. M. M. Munro, consulting engineer, 136, Rothwell 
Street, Glasgow, on payment of one guinea. 


Gloucester.— The City со ишш осы datas pou: 
densers, air pumps, cast-iron pipes, &c., e electricity works. 
Bee our vial Notices " Pii Srd. Яб 


Greenock.—March 8rd. The Police Board wants tenders 
for the supply and erection of boiler-house plant, engine-house plant, 
and overhead travelling crane for their electric works (low tension). 
See our “ Official Notices ” this week. 


Huddersfield.— February 27th. . The Electricity Com- 
mittee wants tenders for mechanical stokers, aleo for a complete 
switchboard. See our “ Official Notices " this week. 

Islington.—February 28rd. The Vestry invites tenders 
for the supply of electrical and engineers' stores for one year from 
March 25th. Particulars, бо, are obtainable at the Vestry Hall, 
Upper Street, N. с | 


Italy.— February 25th. Tenders are being invited by 
the municipal authorities of San Severa (Province of Foggia), for 
the electric lighting of the town. Tenders are to be sent to 
Il Municipio di San Severa (Foggia), Italy, from whence particulars 
may be obtained. | os 

Lewes.—March 24th. The Corporation is prepared to 
receive offers from those willing to establish an electricity supply 
undertaking. See our “ Official Notices this week. 


London.—The Asylums Committee of the London 


County Council invite tenders for the supply of electric light 


sundries to the Olaybury and Heath Lunatic Asylums for one year 
from April Ist. Particulars obtainable at the Committee’s offices, 
6, Waterloo Place, S.W. Ё 

Manchester.— February 20th. The Corporation wants 
tenders for the supply of sample electric tramcars. See our 
* Official Notices ” February 10th. 


Oystermouth.—February 27th. The District Council 
wants tenders for the supply of electricity within the area. See our 
“ Official Notices” February 3rd. 


.. Pernambuaco.—March 18th. The Government of the 


State of Pernambuco invite tenders for the construction of an electric 
tramway to run between that city and Olinda, situated at about 
three miles distance. Tenders, duly scaled, mast be addressed to the 
and should be received there 
not later than March 18th. Father particulars may be obtained on 


, application at the Commercial Department of the Foreign Office any 


day between the hours of 11 a,m. and 6 pm. 
Redditch.—February 27th. The District Council wants 


` tenders for the supply of about 100 alternating current meters. See 
our Official Notices this week. `- 


Z А : Jakei „ s М 

' §heffield—February 27th. Tenders are being invited by 
the Ecclesall Bierlow Union Guardians for an electric light plant for 
their workhouse, The Edge, Sheffield. Particulars from the architect, 
Mr. Webster, 19, Bt. James Street, Sheffield. 

< Shoreditch.—February 28th. Tenders are invited by 
the Vestry for the supply for one gs of electric cables, wiring and 
fittings, and engineers’ stores. orms on which to tender, and 
particulars, may be obtained from the Town Hall. 


CLOSED. 


Edinburgh.— The Electric Lighting Committee has 
accepted the estimates of Messrs. Redpath, Brown & Со., Edinburgh, 
and Arrol’s Bridge Company, коошо over £10,000, for the iron 
and steel work of the M’Douald Road electric light station. 


Londonderry. The following list- of tenders sent in to 
the Corporation for the supply of arc lamp gidbes and carbons during 


= ending December 31st, 1899, is given in the Contract Ji 


R. V. Macrory, city electrical engineer :— 18 mm. carbons— 


| Braulik & Co, 217, Upper Thames Street, E. O., 44s. 10d. per 1,000 
өв 


aie ind ; F. Henrioh & Oo., 75, Mark Lane, 349. 11d.; English 
с Company, Brymbo, 39s. 6d.; Crom & Oo., Oh ord, 
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electric pier works at the Northern Hospital, forthe Metropolitan 
 Asylums Board: = 


` Евоттон 1. —Bwmvonsoanpe, Boba AND Совнксзтонв. 


-Cox-Walkers, Darlington 2468 10 0 
General Electric Company, Limited 482 10 0 
Veritys, Limited . 684 10 6 


Fuller-Wenstróm Electrical Manufacturing Company .. 690 15 
. Consulting engineer's estimate, £600. 


Snorron 2.—BaATTERY. 


j A 

Hart Accumulator Company, Limited ..£81819 0 215 4 0 
р. AE Банат Company: Limited n ix .. 87010 0 55 10 0 
; Wharton & Dow .. 880 00 1610 0 

ide Electric’ Storage Byndieate, Limited . 4000 3500 
Tudor Accumulator Company, Limite .. 44 00 2380 0 
Epstein Accumulator Company, Limited `. 49018 0 8710 0 
T. Scott Anderson .. 4000 55 0 0 
Litbanode Electric 8t Company, Limited 48 90 21 0 0 
Eleotric Power POM mpany, Limited „ 457 00 8910 0 

Consulting en neer's estimate, £400. 
A. Annual maintenance for five years. | 
Bxorrox 3. —ELEOTBICAL Mams. on 
Callender's Cable and Construction Company, imiten, . . £778 1 6 
British Insulated Wire Company, Limited ' .. 90818 8 
Johnson & Phillips  . is eo . 925 0 0 
Western Electrio C Company oe T . . 90419 6 
. Wharton & Down... s .. 1,110 10 0 
T. 8cott Anderson 00 


Consulting engineer's s estimate, £1 ‚100. 
Ввсттон 4.—Srmam ud FEED лир Dram Pipas. 


R. W. Blackwell & Co. . .. ~ ee eo ee . . £782 0 0 
R, Taylor & Sons oo „„ 5» 5 HO, 
Babcock & Wilcox, Limited .. m as s . . 927 0 0 
G. Wailes & Co. 945 00 
Consulting engineer's estimate, £400, 
Ввоттои 56.—WiBING лир FITTINGS. 
R. Whi bp & Co. Е) Фе А ее ео ее ө „* 0 0 42,750 0 0 
G. Wes n & Co. ee. eo ee ee * [EJ 2,875 0 0 
Benham & Sons, Limited zs ee кз xs ae 9,902 11 8 
Т. Scott Anderson A VE as ЧЕ э šo 0 0 
Wells & Co. ee ee ee ee ee ee 8,081 0 d 
G. F. Ratcliff & Co. és se ae e es 8,878 0 0 
Laing, сое Down ee ee Sed ee ee 8,727 00° 
Drake & Gorham * ; ja ва Ve ө 8,900 0 0 
H. G. Ellis & Co. . 4800 0 0 


3 


Consulting engineer’ 8 estimate, £2,850. 


We are informed that Meserr. G. Weston & Co.'s estimate bas 
been accepted by the Metropolitan om Board. | 


FORTHCOMING EVENTS. 


Saturday, February 18th.—At 9.15 p.m. Institution of J сЕ Engineers. 
сю to the Ealing Electric Lighting and Destructor 
Monday, February 20th.—At 7 00р m. im. Telegrapbist Behoolcf Science, 
Bt. Martin's Presentation of medals 
and ourtificates i by the Duke of Norfolk. Students’ 
conversasione. 
Wednesday, Perii 29nd.—At 8 p.m. Society of Arts. “ Electric 
raction and its Applicaticn to Bailway Work,” by 
Dawson. 
Thursday, a 38rd.—At 2 p.m. Institution of Electrical 
Engineers. Students’ visit to the Incandescent Electric 
Lamp Oompany’s Works, Brook Green, 5 
Friday, ici 24th.—At 5 p.m. Physical Society. корав: — 
* The Joule-Thomson Thermal Effect,” . PES . J. 
Love, MA.; “A Study of an Apparatus for tie De- 
termination of the Rate cf Diffusion of Solids dissolved 


in Liquids," by Albert Griffiths, M.Bc.; “ Note on the 
Bource of Energy in Diffusive Convection,” by Albert 
Griffiths, M. S0. 

LEGAL. | 


ае 


Тнв Orry Совроваттом * Cery or Lor pon ELEOTRIO Laama 
‚че p СомРАНҮ. 


Тий action of the Mayor, &c., cf the City of London v. the Dity of 
London Electric Lighting Company, Limited, came om Wednet day 
last (February 15th) before Mr. Justice Kekewich in the Chancery 
Division, u pa an adjourned summons. There were three agreg- 
ments relating to the supply of electric light to the City of London, 
and made bobween the Brush Electrical Engineerin 5 
Limited, and the Commissioners of Sewers; the Laing, 5 
Down Construction Company, Limited, and the Co шаса at 
Sewers; and between the Brush Electrical Engineering Company, 
Limited, and the Commissioners of Sewers, and a number of questions 
were put to the Court, as follows :— 

1. Whether ‘or not the Oorporation of London were entitled to 
have the public and private lighting of the City of London carried 
out by separate mains and separate generating plant both in the 
are thoroughfares and in the side streets, courts, lanes, &c. 


or not, for the purpose of public lighting, the Corpora- 


tion are entitled to а continuous current of electricity both in the 
main thoroughfares and in the side streets, & . 

8. Whether under Olaute 13 cf the contracts the engineer of the 
Oorporation was entitled at any time to determine the position of all 
or any of the electric lamps, whether in the main th hfares or 
in the side streets, courts, &c., and whether or not the contractors 
were forthwith bound to fix lamps in the determined position. 

4. Whether or not, under Clause 15 of the contracts, the Corpora- 
tion were entitled, when once glow’ lamps had been fixed in the 
streets, to order all the glow lampe to be replaced by are lamps, and 
G bound to carry out such altera- 

on. 

5. Whether or not, under Clauses 15 and 16 of the contracts, the 
only cost which the Oorporation can be called upon to pay in respect 
of replacing the glow lampa by arc lampa was the cost of 
the old lamps, and fixing the new lampe, and whether or not, in the 
event of the glow lampa being changed for arc lamps the contractors 
wero bound, at their own бон, to sup;ly the necessary. pm 
eine and arc lamps for lighting the side streets, &., 


ps. - 

6. Whether or not, provided the tatal consumption of electricity in 
the side streets, &c., when lighted by arc lamps, in „ ol 
aiterations made under Olause 15 of the agreements, does not exceed 
the total consumption of electricity provided for in the contracts when 
the side streets, &c., were lighted 2 low lamps, the contractors were 
entitled to any further payment for li: hting and maintenance by atc 
Mips than they wonld be for lighting and maintenanc» by glow 


pe. 

7. Whether or not, under the termscf the contracts, the Corporation 
are bound to light the side streets, &p., with electricity, and whether 
or not the engineer to the Corporation is not entitled under Clause 34 
of the contracts to certify that the public lighting has been ud 
реса as soon as the electric lighting’ of ths main thoroughfare 

completed. 

8. Whether or not on account of the lamps ordered to be erected by 
the Corporation not being either 100, watt lamps or 200-watt lampe, 
as set out in Olause 8 of the contracta, bat 250 watt lamp or lampe of 
any other specified power, the price to be paid by the Ay, iq is 
proporticnal to the watts used upon the scale set out in Clause 8 of 
the contracts. 

Mr. WaBBinatos, © О. (who appeared with Mr. Fle'cher Мосор, 
Q.C., and Mr. A. J. Walter) for the plaintiffs, said that the questions 
his Lordship bad to determine were questions of corfstruotion arising 
on three separate contracte, which were verbatim the same, and made 
between the Commissioners of Bewers and the Electric Lighting 
Oom panies mentioned. The benefit of those contracts, and the burden 
of them had, with the consent of thg Cor on, become vested in 


porati 
the defendants, the City of London Electric Lighting Company, 


d ate = the other ш the interest of gos 
were under those contracts beqome vested in the Corporation 

the City of London, and therefore the parties which his Lordsbip had 
now before him wasthe Corporation of the Oity of ena on the one 


mmissioners of 


hand, and the City of London Electric Lighting Oompany on the 
other. The first question, and the most important que 5 
Lordship bad to determine, was whether or not, according the true 
contruction of the contracts the Corporation were — е 1 

that the public lighting of the City, both in е аи main огоо 
and іп what were called the tide streets, and courts, was to be 


kept as a separate and distinct undertaking, with parces isi 
ing plant and separate mains from what was called in the contracts 

the private lighting of the City of London. That was the first ques- 
tion which bad to determine, and that was of great 


importance both to the Oorporation and to the contractor, m 

for the reason that the contracts provided for the purchase by the Oor- 
poration of the undertakings, and the terms of purchase in tbe one 
care were different from the terms of purchase in the otber, yo 
therefore, if the contractors were at liberty to mix the two 


would be a nets шг 
of purchase. The second question his «реа 
determine was also one of considerable importan 5 
w uld see that the contracts provided for the lightin 
thoroughfares by arc lamps, is the. lighting. of 3 de streets by 
glow orincandescent lamps. The Corporation had wets of 
alteration under the contracts, and the main question his don his Lordship 
wonld have to determine on this part of the case was whether or not 
under those powers of alteration the Oo tion could require -the 
contractors to substitute arc lamps either the same or, as was contem- 
plated, of lesecr callbre than those provided for by the contract for 
the glow lampa in the side streets, and if they were entitled to direct 
that alteration, then on what terms as to payment, costs, and 
expenses they were entitled to dà uire tbat c Tben another 
extremely important question which arose out of the second issue 
was as to the rate at which the Corporation were to pay for the light 
supplied to the side streets, if it was supplied into smaller arc lamps 
than those provided for by the contract. It was proposed, if the Cor- 
poration could do so, that in lieu of glow lampe there should be 
substituted in the side streets aic lampe cf 6 amperes. The arc 
lamps in the main streets were of 10 amperes. The question to be 
determined was at what rate, according to the true construction of the 
agreement, the 5-ampere lamps were to be paid: for, they being of 
different electrical ene from those mentioned in. the conteact. 
Those were the prinolpa 
determine. 

Mr. Justice KexzwicB: Т hey are quite d apparenfly. ` 

Mr. WARBINGTON said that tbe gga 
questions which were com Кешу yo 
were of importarice. The first was, as t du 


rent which had been supplied since the contracts had been 


questions bis Lordship . would” have to. 


srt Ie cher 

er the e 

-were entitled to require the contractors to шылу. a epee pe hid 
entere 
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into, or whether the contractors were entitled under the contract to 
substitute for the continuous current, which the Corporation had 
hitherto enjoyed, an alternating current, the difference being that the 
continuous current gave better results for street lighting, where it 
was desired to get эв much light below the lamp as possible, than 
the alternating current did. The learned counsel stated that the other 
matters his Lordship had to determine were of minor importance, 


and then read one of the contracts in question, and commented upon- 


the different: clauses beariog on the points in dispute in great detail. 
His sabmiesion was that the form of the agreement on the first question 
his Lordship had to decide showed that the parties were dealing both 
with a public system and a private system, and that the whole con- 
struction of the agreement was in accordance with the view of the Oor- 
poration and inconsistent with any other view. 

Mr. Onrers, QO, М.Р. (with him Mr. pie ed having been 
heard on this on behalf of the defendants, his answered 
the first question in the negative. | : 

Mr. Justice KuxgwicH was then addressed by the learned counsel 
on the other questions, and answered question No. Ф in the nega- 
tive, and questions 3,4 and 5 in the affirmative; question 6 was 
struck out; No. 7 was answered as to the first part in the affirmative, 

and as to the last part in the negative. No. 8 was answered in the 
в. Each party was ordered to pay its own coste. 


Ввир v. Dom & WATSON дир BELSHAW. 


estminster County Court on Wednesday last week, this 
ore ге Honour, J ane Lumley pr yer 90 пос нав 

от trespass and conversion of е o fittings. 
ден ү] for the’ plaintiffs, Mr. Pesse for Dann and 
. Wheatley for the other defendant. d 

said the circumstances of the case were somewhat 

intiff had offices in Bedford Row, and resided at 35, 

Ian Fields. He occupied the floor, and Messrs. Andrews 
electric light for him some years ago, but about two years 
had it disconnected from the main. The leads remained. 
Dann & Watson, architects, became tenants of the second 
September, and in the following month plaintiff discovered, 
ched a switch, that his light was on. He had a gentle- 

Messrs. Siemens, and found the second floor in on 
was connected with his private leads.. Oa October 12th he heard 
tapping in one of his rooms, and found a workman of Mr. Belshaw’s, 

, disconnecting his fittings from his leads. Belsbaw 
had done all the electrical work for Dann & Watson. There were 
unieations between the three firms, and the two defendant 
firms threw the blame of the whole affair on each other. There was 
a talk about purchase of plaintifi’s leads and compensation, but all 
the ts fell through, and the action was brought. The cost 
at the la on to plaintiff was £15. 

After the case at considerable length, the JupGm said this 
was an action that ought never to have been brought. It was an 
action for on plaintiifs electric light fl ‘and on his 
premises. He had some fittings that: were of no use to him, and 
someone in error connected themeelvds with them. On the whole 
there was technical damage. He treated the matter as a whole, and 
gave plaintiff a . the three defendants for the sum of 

nal, черет would have costs against 
Belahaw, and Dann & Watson w have costs against the plaintiff. 
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Fore 
invariably saddled with particular clauses relating to a 
minimum. wage. Yet we read in the к= атча certain 
Belgian cement being imported, on which the London 
County Council merely demanded a quality test.. It is perti- 
nently asked if the same conditions as to wages were de- 
from the Belgian manufacturers which the County 
Council во loves to cram down the throats of English con- 
tractors. We do not object to this foreign competition, but we 
do object to see English manufacturers handicapped by what 
is virtually a bounty to foreign competitors. — үз 


Municipal Trading.—Mr. Sydney Morse, chairman of 
the Electrical and Allied Trades Section of the London 
Chamber of Commerce, writes to the daily press, 
drawing attention to the serious effect that municipal 
trading may have upon private traders if the 70 cor- 
porations who аге now seeking powers to manufacture and 
sell dynamos and other electrical fittings,” are successful. 
Ibs real question is how far are we to allow the municipalis- 
ing tendency to proceed? Mr. Morse suggests that if muni- 
cipalities are victorious in this instance. there is no telling 
to what lengths and breadths they may attempt to carry the 
principle, with an increasingly disastrous effect upon the 
private traders’ interests. Therefore it is necessary to move 
in the matter immediately before it becomes too late.. M 


Competition.— Municipal contracts are almost 


Electricity at the General Post Office.—Oa Wednes- 
day: last week Mr. W. Н. Preece, C.B., F.R.S., read a paper 
before the Liverpool Engineering Society on the above subject. 
Mr. Preece said that he had spent 47. years in the telegraphic 
service, 17-years with private companies, and the remainder 
with the Government. With regard to the рна system, 
he said it had been stated that patent rights had been offered 
to the Post Office and declined, but that was not trie. The 

nts really were never offered to the Post Office. Every 
improvement that had since been adopted in America and 
elsewhere in the working of telephones had emanated from 
the British Post Office. The cable system under the manage- 
ment of the Post Office was next dealt with, and statistics 
were given in illustration of the enormous use to which 
electricity is put in connection with the me service. 
Eleven different Jen offices were completely fitted with 
electric light installations, there were 65 motors at work, and 
the output was 4,322,600 units per annum. In the heating 
of the Post Office buildings waste steam was utilised. | 


Personal,—Mr. Killingworth Hedges, C. E., is at present 
in Southern India, where he has been asked to examine and 
report on the utilisation of the water-power in one of the 
ghate, or valleys, where it is proposed to run a light railway, 
to be worked, if practicable, by electricity. Owing to the 
enormous of the Nilghiri rack rail mountain railway, 
which has not yet been opened for regular traffic since the 
disastrous landslip, the Government are not sanctioning the 
use of State capital for other similar schemes. Mr. 
Killingworth Hedges considers that it may bé ible to 
run а nar w gauge light railway on the existing moun- 
tain roads, if sufficient water-power is available to 
work the steep gradient portion of the line electrically, 
it is hoped that the initial capital expenditure can thus 
be reduced, and that there will be a considerable saving 
in working expenses. | £ | 

Mr. C. M. Johnston, of Lancaster was on Monday 
appointed by the Shrewsbury Town Council electrical 
engineer manager of the Corporation electric works. 
The my is £250 per annum, and 55 applications had been 
received for the post. t | 


Municipal Enterprise.—Before the L and 
Widoombe Institute last week Mr. Councillor G. Pearson, of 
Bristol, delivered an address on Municipal Administration 
and Electrical Enterprise.” _ 


Obituary.—The death is announced of Mr. Joseph 
Ebbsmith, whose connection with traygyay matters in this 
country some Tes ago will be remembered by many of 
our readers. e was very closely associated with the 
Biriningham Tramways Company, at one time acting as 
chairman, also with other tramway enterprises.’ At the time 
of his death, which occurred at Monté, Grand Canary, last 
week, Mr. Ebbsmith was in his 50th year. | 

We learn with m rk of the death of Mr. Peter 
Christian Dresing, M. I. E. E., . of the Great 
Northern Telegraph Company. Mr. Dresing was born and 
brought up at Aalborg, in Jutland, Denmark. In the year 
1871 he came over to this country to enter the employ of the 
above-named company, a couple of years later taking part in 
the manufacture and laying of about 1,000 nautical miles of 
submarine cable. Ever since that ‘time Mr. Dresing had 
been engaged upon the manufacture, laying, and repair 
of submarine telegraph cables in connection with the 
Great Northern Company's very extensive system. 


v His very lengthy practical experience in cable work naturally 


resulted^in the accumulation of a very valuable stock of 
usefyl knowledge on the subject. Mr. Dresing's death is 
the occasion for special regret for ourselves, as he was an 
occasional contributor of excellent articles to the ELEC- 
TRICAL REVIEW, such contributions being always con- 
spicuous for their sterling value to cable electricians. The 
late gentleman acted as local honorary secretary for Den- 
mark of the Institution of Electrical Engineers, and seven 
oars ago he was made a Knight of the Order of the 

annebrog. He has taken charge of the company’s Copen- 
hagen branch for some years pue Death overtook him at 
Copenhagen on 10th inst. at the early age of 47. yeare. 
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The General Electric Company's Dinner.—The ninth 
annual dinner and smoking concert of the staff of the General 
Electric сооп; Limited, was held in the Empire room 
of the T Restaurant on Saturday, the 11th inst. A 
very large gathering of the staff and guests participated in 
the lavish hospitality of the company, the only drawback 
to the, perfect enjoyment of the evening being the re- 
grettable absence of the senior partner, Mr. Gustav Byng, 
who is on the Continent, slowly recovering from а somewhat 
lengthy illness. He did not, however, forget his assembled 
. friends, for early in the evening a telegram of good wishes to 
‘everybody concerned arrived, to which a fitting reply was 
Shortly afterwards returned. Mr. Max. Byng, chairman, 
proposed the health of the guests, and to this toast the Com- 
mander-in-Chief of the. Electrical Volunteers (who did not 
seem quite certain whether he was a colonel, general, or 
K.C.B.), and Mr. Dane Sinclair replied. Mr. Hirst then fired 
off 10 maxims at the staff, some of which hit the mark and 
produced palpable consternation wid the more youthful 
members; but it was evident that the veterans were too 
hardened for Mr. Hirst’s projectiles to. penetrate beneath the 
skin, Next year he must employ his heavy Gunz. The 
Glasgow representative of the sry gave us the astound- 
ing information that the vast strides which have been made 
in the progress of civilisation during the past decade or 
so has been entirely due to the company’s operations 
abroad, beginning with the simple introduction of electric 
balls to the heathen, and ending in their complete sub- 
mission to the seductive influences of the Athos, Pothos, and 
Aramis of Queen Victoria Street. The concert part of the 
programme clearly proved to the interested spectator that the 
staff, old and young, though stern and unrelenting in the 
pursuit of the philanthropic object of their lives, can yet 
unbend and soften under the combined influences of Wein, 
Weib, und Gesang, and that human nature is pretty much 
the same all the world over. We congratulate the company 
on a pronounced success, and offer our sincere wishes to 
Mr. Gustav Byng for his speedy return to the helm with 
renewed strength and vigour. | 


The Fall in the City Dividend.—The City Press has 
been questioning the secretary of the City of London Electric 
Lighting Oompany as to the reason for the fall in dividend 
from 10 per cent. to 6 per cent. Mr. Ball blames the new 
sliding scale of charges to consumers introduced last week. 
We must wait for the directors’ report, which is expected 
daily, before we can quite appreciate this. 


The Municipal Electrical Assoclation.— Mr. E. 
. Ruthven-Murray has been appointed honorary secretary of 

the above Association in place of Mr. A. B. Mountain, who 
has resigned. All communications on Association business 
should be addressed to Mr. Murray at 21, Acton Lane, 
Harlesden, N.W. We hope that the Association will go on 
to prosper in the hands of its new secretary. | 


Appointments,—Mr. E. H. Wright, of Bradford, has 
been appointed assistant electrical engineer at O:dham. ` 
Mr D. Martin, A. M. I. E. E., electrician to Messrs. Wm. 

McGeoch & Co., has received the appointment of electrical 
 .engineer to Messrs. Mechan & Sons, of Cranstonhill Iron 
М Glasgow, and will commence his duties about 

roh. i 

The Lancaster Electricity Committee has appointed 
Mr. W. A. Fraser, of the Edinburgh electricity works, to 
succeed Mr. Johnston (who goes to Shrewsbury) as Corpora- 
tion eleotrical engineer. | 


+ ^ - 
A 


Appointments Vacant.—The Manchester Technical 


Instruction Committee is wanting a superintending engineer 
to sup2rvise the engineering equipment of the new Technical 
Shool now ereotiog.. See Official Notices.” 


The Telephone Question.—It was stated that in the 
House last night Mr. A. D. Provand was to ask Mr. Hanbury, 
Secretary of the Treasury, whether the Government intends 
to carry ou: the recommendations of the S:lect Committee 
on Telephones, which met last session. It is also stated that 
а Bill has been prepared, although it has not yet probably 
received the sanction of the Cabinet. 


however, came of it at the time. 


The Royal Society.—Among the papers down for reading 
terday afternoon were the following :— On the Reflex 
lectrical Effects in Mixed Nerve and in the Anterior and 
Posterior Roots,” by Miss Sowton. “On the Characteristic 
of Nerve," by Dr. A. D. Waller, F.R.S. 


^ Economical Supply of Power."—On Tuesday Mr. 
Alexander Siemens delivered an address before the Liverpool 
Chamber of Commerce on the above subjeot, his remarks 
making special reference to the South Lancashire electric 


power scheme. 


Mr. Preece's Retirement.—Mr. W. H. Preece, O. B., 
F.R.S., having, on Wednesday, attained his 65th birthday, 
retired from the position of Engineer-in-Chief and Electrician 
to the Post; Office, but it is believed that his services will be 
retained by the Po3tmaster-General as consulting engineer. 


New Engineer-in-Chief to the Post Office.—We have 
much pleasure in announcing that Mr. J. Hookey, Assistant 
Eogineer-in-Chief, has been appointed to the position of 
Eogineer-in-Chief to the General Post Office. " 


Motor Cars at this Year's B.A. Meeting.—The Mayor 


-of Dover, Sir William Н. Crundall, is organising, in con- 


nection with the meeting of the British Assoeiation to be 
held in Dover between September 18th and 20th, an im- 
rtant exhibition and parade of motor cars. Owing to the 
avourable position of the town, and the fact that the French 
Association are meeting by arrangement at Boulogne at the 
same time, it is anticipated that Continental makers will be 
very largely represented, and it is hoped that English makers 
will not be behindhand. Prizes of considerable monetary 
value will be offered in connection with the exhibition. 


Electric Lighting of St. Paul's Cathedral.— Our 
readers will remember that some years ago various experi- 
ments were made with a view to lightiog St. Paul's by 
electricity, arcs and incandescents being tried. Nothing, 
It seems that subsequently 
further experiments bave been carried out with the result 
that itis now announced that the authorities are arranging 
to spend £5,000 upon the installation. 


Electric Broughams.—It is announced in a daily paper 
that in abont a month's time some 40 electric broughams will 
be placed on the London streets. They wil weigh only 
16 cwt. each, instead of 2 tons, the weight of an eleotric cab. 
We are tempted to wonder whether this announcement will 


rank for veracity with that memorable promise of “ 100 


electrical omnibuses shortly." | 


Tramways, Telephones and Coolies.—Toward the end 
of January the Colombo Post Office authorities determined to 
try an overhead metallic telephone circuit, as the electric tram- 
ways are responsible for disturbances in the t earth 
cirenit system. The Post Office employés proceeded to affix 
the telephone wires to the tramway standards, with the result 
that in spite of warnings to exercise great care the wire came 
into contact with the tramway conductor, inflicting a serious 
shock upon three men. It is a pity some of those Rickshaw 
coolies, who make a point of placing boulders upon the tram- 
way track at dark places, and hurling stones at thé cars, 
cannot becured of their dislike for up-to-date transport in а 
similar way. : 


. Smoke Prevention.—The Public Control Committee of 
the London County Council state that the chimneys at 
Woolwich Arsenal are great offenders, and produce con- 
siderable nuisance, and they consider it, wrong that a 
Government department should go free while private 
individuals are made to find a remedy, The Oommittee 
express themselves pleased at the magnitude of recently 
imposed fines, as though there could be only one side of 
the smoke question. But, after all, the London County 
Council concerns itself rather with piling up the rates end 
helping the foreigner and fomenting strikes, and cares but 
little for the prosperity of traders. 
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The Smoke Nuisance.—With a fine smounting to over 
£100 at one prosecution on several summonses at the rate of 


£10 per summons plus 28. costs, the price of electricily as 
delivered by the City of London Electric Lighting Company 


cannot well be reduced. We think the prosecution of this 
company, who were fined a series of £5 some little time ago, 
has now amounted to persecution. The defendants urged 


that there had not been time to alter their boilers во as to pre- 


vent smoke. We believe the City of London Company's 
boilers are of the water-tube type, ard such boilers must 
inevitably make smoke unless they aré provided with a dif- 
ferent form of furnace from that ordinarily employed. The 
so-called Scotch furnace is one such modification, but it is a 
system which cannot be applied ina day. There are certain 
mechanical stokers which will serve the same end, but to 
apply these is also not a matter of a day or a month, and if 
a company is able to show that the necessary steps are being 
taken, we do rot think that fines should be oontiruously 
ара. Black smoke is not a pleasant thing, but its one 
evil beyond the outpouring of a perfectly smokeless chimney 
is comprised in the one word, scot. A smoky chimney is 
otherwise no more unhealthy than one which does not smoke 


at all. It is not as though smoke were indicative of other 
evils. It is time, however, that boiler makers devoted more 


attention to the forms of their furnaces and ceased the futile 
task of sending out boilers into the world entirely unsuited 
for bituminons fuels. 

The Coal Smoke Abatement Society has now a member- 
ship of nearly 200, and it js stated to intend taking in hand 
an active agitation against the smoke nuisance immediately. 


Lectures —Mr. A. A. Campbell Swinton will give a 
lecture on “ Electric Discharges in Vacno and the Röntgen 
Rays,” at the Glasgow Philosophical Society, on March 1st. 

On Ist inst, under the dd eg of the Maryl bone 
Presbyterian Church Literary ity, Mr. F. Tandy, 
A. I. E E, lectared upon X-ray Photography.” Dr. J. H. 
Gladstone, P. R. S., who presided, paid a graceful compliment 
to the lecturer for his admirable treatment of a subject: 
abont which so little is ad yet known. The indaction coil 
was loaned from Mr. W. Н. Peeece, C.B. Messrs. R. and G. 
Taylor acted as demonstrators. | 
On 10th inst. Mr. Lester. Taylor read a paper on Fire 
Office Rules for Electrical Installations” before the mem- 
bers of the Insurance Institute of Yorkshire, at Leeds. 

. Before the Yorkshire College Eagineering Society on 18th 

inst, Mr. E. Talbot, electrical engineer to the Leeds Cor- 

үка, read a paper on the “Leeds City Electrical 
mways.” | 

On 9th inst. a course of lectures on “ Applied Electricity ” 
was commenced by Prof. В wrett and Mr. W. Brown, B. S. O., 
at the Royal College of Science, Dublin. 

As announced in our Official Notices,” Prof. J. Perry 
will on Monday lecture to working men on Practical 
Methods of Culculation,” at the Museum of Practical Geology, 
Jermyn Street, 


Presentation.—Last week the Wallasey branch of the 
National Electric Free Wiring Company presented their late 
superintendent with a silver-mounted liqueur service on the 
occasion of his leaving to take up an appointment with the 


British Insulated Wire Company. 


Will.—The will of the late Dr. Eugen Obach shows the 
value of the estate as £12,193. Among his various bequests 
we observe that his scientific technical library goes to the 
Siemens Engineering Society at Woolwich, upon the con- 

ition that it is continued as the Obach library, a catalogue 
being placed in the hands of all the members. His special 
library on India-rubber and gutta-percha, together with the 


samples of plants, patterns, &c., passes on to the Botanical 


erlin. 


E 


Museum at 


NEW COMPANIES REGISTERED. 


Garston and District Electric Supply Company, 
Limited (60,058) —This company was registered on February 11th, 
with a capital of £25,000 in £1 shares, to carry on the business of 


electricians, electrical and mechanical engineers, suppliers of са. 
rat subscribers 


tle 
ay leton, Huyton, Lancashire, merchant, 5,000 shares, The number 
© 


are Jacob Atherton and George H. Nisbett; qualification, E250; 
remuneration as fixed by the company. | 


Mica Boiler Covering Company (60,565).—Tbis com- 
pany was registered on February 6th, with acapital ef £75,000 in £1 
shares (37,500 preference), to adopt agreements with the Mica Boiler 
Covering Company, Limited, and with Henry C. Michell, and to manu- 
faclure, sell, and deal in mica, mica waste, flake mica, Micbell'$ mica 
boiler covering, wood jacketing, felt or matted clothe, silicate cotton, 
asbestos, boilers, steam engines, steam pipes, electrical insulating and 
other material. Tre first subscribers are:—Paul A. Makios, 1, 
Lowther Gardens, Kensington, S. W., manufacturer, 500 shares; John 
Graham, 24, Col man Street, E. C., solicitor, 500 shares; О. R. 
Tritton, 36, Q een's Gate, S. W., gentleman, 500 shares; Leslie 8. 
Robertson. 28, Victoria Street, S.W., engineer, 500 shares; W. M. 
Mordey, 83, Victoria Street, S.W., electrical engineer, 500 shares; 
H. C. Michell, manufacturer, and John Doig, 24, Old Broad Street, 
E.C., one share each. The number of directors is not to; be less 
than three nor more than seven; the first are Paul A. Makins, Leslie 
B. Robertson, W. M. M ; Obarles R. Tritton, Nicol Kingsmill, 
and David В. Michell; qualification, £500; remunerati- n, £50 each 
per annum and £100 for the chairman. Registered сое, 24, Old 

road Street, E. C. E ' 


This company was registered 
£7,000 in £1 shares, to supply 


Mattcck Lane, iog, W., gentlemac; Henry H 
Lane, E C., solicitor; Newton Clayton, Park House, 
Edwin R. Painter, 156, Larkhall Lane, Olapham, 8.W., accountant ; 


Robert 8. Mayne, Bt. Stephen's Onambers, Felge Street, E.C., 


loway, engineer. 
Table “A” mainly applies. Registered :ffice, 20, Bt. Stephen’s 


H 
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. OFFICIAL -RETURNS OF ELECTRICAL 
| COMPANIES. ||. 


London Electric Omnibus Company, Limited (47,990). 
This company's annual return was filed on February 9.h. The 
capital is £250,000 in £1 sharos (80,000 deferred). 22,059 ordinary 
and 79,200 deferred shares have been taken up; and 1,000 ordinary 
and 79,200 deferred shares are ccnsidered as paid. The full amount 
has been called on the others, and £34,556 12s. 61. has been paid. 
£14,176 18s. has becn paid on 27,348 forfeited stares, and 1 600 ordi- 
nary and 800 deferred sbares have been cancelled. £€97 53. 6d. is 
in arrears. - a "D | i . 
Urban. Electric Supply Company, Limited (57,986). 
—This company's statutory return was filed on November 166, when 
seven shares were taken up out of a capital of £100,000 in £5 shares. 
No calls have been made. | MM 
London Electrica] Cab Company, Limited (50,104). 
—This company's annual return was filed on January 806, when 


101,157 ebares were taken up out of a capital of £160,000 in £1 


shares; 24,811 are considered as paid, and £75,894 15s. has been paid 
on the others; £549 is in arrears, and £60 15s. has been received in 
connection with the forfeiture of 144 shares. 


Salisbury Electric Light and Supply Company, 
Limited (41,414).—This company’s annual return was filed on 
January 5th, when 3,807 shares тега taken up out of a capital of 
£20,000 in £1 shares; 2,500 shares are considered as paid, and 
£1,051 5s. has been received, leaving £255 155. unpaid. 


А! ng? 


CITY NOTES. 


Liverpool Orerhead Railway Company. 


Тнв twenty. first half-yearly general meeting of the shareholders in the 
Liverpool Overhead Railway: Company was hald at Liverpool on 
erri 14th inst, Bir Wm. B. ood, chairman of the bcard, 
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The CHAIRMAN, in moving the npn of the rep said the | are only now reaching private residences in any large number, and it 
directors were very gratified to be able to come before the share- is in this class of house that the largest profit to the company is to 
holders with such a very be looked for, combined with the most economieal use by the con- 


vious year; an increase of 
expendi was £24,717, against £24,240; bat it 
was only fair to point cut that in the corresponding half of last 


Therefore, 
properly speaking, the expenses had gon 
e earned in 


ino in the short of six years from 34 millions to 10 
millions per annum, which he thought was abundant to jastify him 
in expressing the hope that any loss of traffic sustained at the Dingle, 


they would more than make up in the general growth of traffic along 
. the. 


the dock line of railway. The expenditure in connection with 
lighting of the line and carriages had rather gone up. They had 
spent £1,200 daring the half-year in new storage batteries, the old 


had a short life, only three or four years. 
credit йі 


interest and sinking fund on the estimated cost, and at the 


ding the necessary oq Ment 

who were 

uainted with the north end that this was a desirable arrangement 
to have made. 205 i Zu 
Mr. В. Hopson seconded the motion, which was carried. e 

" Bir William Forward and Mr. H. Brocklebapk were re-elected 


ireotors. | 
At the close of the general meeting an ex 
held, at which a motion was passed i 


Е ре that it d 2 be at present 
raise any new capital to provide ,800 pro to be ex- 
nded in the new had £12,000 in ome fund, and. 


be paid on a capital diture by districts of £16,000. If it was 
m the point of economy to erect a new generat- 
ing station they would do so. 


The Northampton Electric Light and Power 
js Company, Limited. 


Тип tenth annual: report, to be presented at the annual meeting 
of the stareholders on February 23rd, 1899, reads as follows: 
The extension of the co y's tions during the past year bas 
been considerable. The or current for fightiog and motive 
power, translated ipto lamps of 8 O.P., has grown from 11,084 10 
13,001 lamps fixed. Large additions have been made in houses 
already supplicd, a sure sign of appreciation, but the company's mains 


The sliding scale, marked by “Wright's Indicator,” 
the consumer to employ the light in bedrooms, offices, 


sumer. 


unquestionably the right 
effect on profit and loss. 
motors at 3d. Discount at 5 per cent. is allowed in each case. A 
large incresse bas taken place in the provision of power. A new 
engine of 240 H.P. has been erected, with dynamo and accessories, 
making seven sets in all. This addition was made in view of the 
necessity for providing a sufficient reserve and for meeting contin- 
gencies, ands expected to serve for the whole of the current year. 
An abnormal expenditure has taken place during the past year, which 
accordingly has been weighted with an increase of interest on 
borrowed money, but it is hoped that benefit may accrue in the imme- 
diate fature. The extension of mains is a necessary featare, very 
costly, and in no case producing at once an adeqnate return. 

bave been laid along the Billing Road, Oliftonville, Wellingborough 
Road, and Kettering b abont 14 miles in all, making a 
about 32 miles. In p of the ame line-of policy 
been resolved, in answer to important demands, to con 
Kettering Road main to the further end of East P 
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land for extensions of engine and boiler houses at no distant date 
had been underthe consideration of the board fora long time past. 
Hardly less important, in view of future developments, is the acquisi- 
tion of an extensive property lying between the last-mentioned piece 
of land and St. Jobn Street. The trustees of Bt. John’s Hospital 
have, subject to the approval of the Charity Oo 
sented to part with this in exchange for house and shop properties, 
and to make th 


rs of an extensive but one 5 


P 
cent., £256 10s. d., carrying forward £114 48. 11d. Further cap 


із now - needed for paying off the tam porary loan . account, for 
completing the new purchase of land, aid for | i 

It is pro to issue 10,000 additional ardinary В” shares which 
sbal| rank as part of the" second issue," and to offer these in the 
first. place to existing shareholders, also to issue a limited number of 
debentures as occasion may arise. Messrs. H. and W. 
санае from the board in rotation and will be proposed for 

Чоп, \, i ours 


LÀ 


-a 


Westminster Electric Supply corporation 


Tum ordinary general meeting of the shareholders of the Westminster 
Electric Supply Corporation was held on Wednesday.at the offices, 
Eccleston Plac», S.W., Lord Suffield presiding. p „ 

In moving the adoption of the repert the OHamuan said :—1 
thirk the proprietors will find it that we have been 
enabled to maintain our position during the past year. You wil 
notice that the applications for supply still continue, and during 
the. year the equivalent of nearly | of 8 candle 
power were connected, being an increase of 8,000 over the inoreass 
of the previous year. I have no doubt that that must be satisfactory 
to all the proprietors because it shows that we have held our own 
in.a way that is, perhaps, astonishing. ‘And this bears out my 
remark at the Jast general meeting that we have no reason to expect 
а decrease in the demand for supply, and I daresay, looking at the 
other side of the matter, the late rises in the price of coal combined 
with the coal strike had alone made a difference ia one year’s account 
of about £3,000, and, seeing that, I hope the proprietors will con- 
sider that the dividend we are paying is not unsatisfactory.. That is to 
say, I do not know that the proprietors could have a li 
dividend, yet if it had not been for the difficulties such as I have 

ast named, no doubt we should have been enabled to declare a 

ge dividend. That was an accident we could not bly have. 
avoided. We, like other lighting companies, have found the a 
of fogs during the winter season has affected the revenue to & con- 
siderable extent, while the reduction from 6d. to 4d. per unit after 
4,000 units have been used for lighting in any one year, and to 3d. 
per unit for motor purposes has also affected the corporation ia the 
same manner. There аге one or two points on whith, perhaps, the 
shareholders will require information, and we sball бе happy to give 
it them. 

Mr. Bourxom, M.P., seconded the motion for the adoption of the 
re 


Mr. Massa said all the expenses seemed to be higher than last 


— 
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year, and he would also like to have the chairman impression as 


garded the fature of the company. 
Mr. JauyrERIES asked if any fresh capital was to be raised during 


the e 

M. Buen asked the chairman if he could give any information 
7. аш or the new ше 

The — 


impossible, of course, to conduct an enormous business such as that 
without a very large expenditure in the way of staff, and, in fact, all 
round. The board of directors watched the expenditure most care- 
fully and looked once a week into all the details of the business, and 
conducted the concern as economically as they possibly could. It 
was not, however, only a vast business now, bat it was increasing 
weekly, and the expenses would also increase. With respect to the 
futare of the company, he could honestly say that it was very 
satisfactory one. y bad an enormons number of lamps on circuit 
and there was no reason to doubt the céntinuance 


pop 
throughout the ares, they had an extraordinary immunity from 
difficulties and few complaints, and most of the complaints they had 
were due to defects in the installation, and not due to the supply. 
He could, therefore, say honestly that the future of the company 
e DUX bright. tad no need of fresh capital yet, but 


Electric Варріу Company. apt dea been quite unable to find a 
suitable site in Westminster for the extension of their premises which 
was absolutely necessary in of their increased business. 


Ia ami igi noe Company joined with the 86. James's 
Company in a joint station at St. John’s Wood consisti 


Mz. W DRAM Portar (chairman) | iran on Thursday last week 

alf-yearly general meeting of tbe 
ol i Railway Company, and in 
moving the adoption of the report, sald the shareholders. would no 
doubt recollect that the last time he had the honour of meeting them 
he had to express his regret that their line was not opened, but that 
they expected it would be open ev: my That day he met them 
and offered them sincere congratulations, h on his own behalf, and 
that of his colleagues, on the completion and opening of their rail- 
way. The value of the undertaking was not to be measured by its 


length of enly one and а half miles, oz ita capitaLexpenditure of about 


£600,000 when ali the accounts were closed up, but rather by its 
importance to them as the owners and to the South-Western Bailway 
as the workers of tbe railway, and also to the travelling 

publie, to whom it was now and would prove of immense convenit псе, 
The experience of the past few mcnths justified their expectations of 
the cazning-capabilities of the railway, as wonld be proved when they 
came to consider the figures he would give them. As regarded the 
саев in the working of the railway, to which allusion was made 
ш the Bouth-Wesfern Railway. they had-every reascn to 
that not only were they being overcome, but they had proved 

to both companies, and: would tend to their 

advantage in the early future. As they knew, 

the line was opeh to traffic on August 8th last, & few daya 
early meeting. They did their best to secure an 
earlier opening of the line, but found it inadvisable in view of the 
condition of some parts ofthe works and the objection of the South- 
Western Oompany to accept prior to the date the responsibility which 
would devolve upon them as workers of the line. | engineer's re- 
pert would show them bow they stood with the Central London 
way Oompany as regarded the City station subways and 


give them. their attention. They had now an ordinary 
toek of £i and debenture stock of £21,000, а tctal 
of £561,000 on December Sist. With regard to the debenture stc ck, he 
tated st the last meeting that jé would betaken by the South-Western 
Railway. Their first issue bore interest at 3 per oent., and any 
farther issue would only be for a small amount to complete their 
Obligations on capital account. During the half-year they had 
expended on capital account £38,140, of which £26,100 was for con- 
action of ways, &c., and £9,664 for electrical equipment. They 


а balance on capital account of £11,543 with which they com- 
mencəd the half-year. Their further expenditure on al account 
Was estimated at 259,000, and their available assets includ.d the 
£11548 which he had júst mentioned. Assuming the esti- 


revenue account they submit 
5 the four months and the 24 days during which the line 


which included £217 for rents. They would be in 
that 1,442,000 passengers travelled over the line, besides season ticket 
holders, and that involved the running of 40,360 train miles. Out of 
the revenue credit account £4,119 was, retained by the London and 
South-Western Company against their working account, £309 
went for general charges, £226 for rents, and the balance -of 
£6,301 9s. was carried to net revenue account. After deducting 
the interest on the debenture stock, £8,390 remained available 

for dividend and that enabled them to declarea dividend at the . 
rate of З per cent. per annum for the full. half-year, which he hoped 
would be satisfactory to every*shareholder. They had £15,000 at 
their bankers on current and deposit aecount. The London and Bonth- 
Western Railway had given notice ofa Bill for the ensuing session cf 
Parliament, including 
Baker Street and Waterloo Railway Co 

uitable 


be used at the City station by 


Тип of the directors to be 


gene to be held at No. 1, Great George Street, Westminster 
aun W meeting rge , , 


31st, 1898, while the number of lamps calculated on 
of 8-candle-power 
apial required by the company during the year has been raised by 


THE annual meeting of this com 
London, last week under the 


the earrings forthe year ending mber 4i 
`У £10,283, against £9,924 for the preceding year. On the old capital 


mate to be correct, and. they. believed it was, their total 
outlay of as os would not much, if at all, exceed 
the amount 

their present oapital powers would cover all known liabilities, and 


ey anticipated, vis, £€00,000, and, therefore, 


leave them an ample 1 8 f for any future requirements. The 
ted for the first time. The revenue 

opened for traffic amounted, in the gross, to £11,887 10s. 6d., 
terested to know 


powers over property of tte company, and the 
g powers in 


y were в 
ents with mth, he » would be made 


so that all the rights «f the company should be prot:cted. He 
believed that at every succeeding half-year the. chairman would ba 
able to give more and more favourable accounte of that i ant, 
although very small, railway. Up to the present they every 
reason to be satisfied with the number of passengers using it, and 
he believed they would increase as time went on. 


Lieut.-Colonel CAMPBELL seconded the motion. 
Mr. Bzavis said that in Paris recently he saw a movable platfo 


away half the incline. 


The Onarnman said the Cit ot. line did not belong Jo 


rm 
at work, and he suggested that probably something of the kind could 
y end 


ааа moving platform was по novelty, and they would bear it 
mind. 
. The report was then adopted, and the retiring di-ectors re-elected. 


The Kensisgton and Knightsbridge Electric Lighting 


Company, Limited. | 
presented at the twelfth ordinary 


1 22nd, 1899, at 5 p:m., states that during the 
ear the number of houses and shops connected with the system has 
from 1,620 on December 31st, 1897, to 1,851 on December 
usual basis 
has increased from 137,953 to 156,158. Additional 


issue of £12,785 4 per cent. debenture stock, producing 


£13,807 16s., and by the issue of 1,187 second preference ehares, pro- 
ducing £7,122. The directors have strengthened the rerewal account 
by transferring to it £5,117 15s. 11d., making the total amount placed 
to that account £25,615 9s. 9d. After providing for the above s mount, 
and paying the dividends on the 6 per cent. first preference ehares to 
June Soth, 1898, on the 5 
September 30th, 1898, and an interim dividend at the rate of 10 per 
cent. per annum on the ordinary 
the balance standing to the credit of the net revénue account for tke 
year 1898 is 46,900 10s, 11d. Of the above sum £1,450 hag been 
appropriated to the payment of the first preference dividend to the 
end of the year, ага £400 has to be set aside to meet the portion of 
the dividend on the second preference shares accrued io the same 
TE 
further dividend on the ordinary ehares, at the rate (f 10 per eent. per 
annum for the past half-year, making, with the interim dividend paid 
to June Soth, 10 per cent. for the year. This will leave a balance 
of £825 10s. 114. Mr. d. H. Hopkinson having ceased to, be в 
director, Sir Oharles Grant, K. O. S. I., was appointed to fill the vacancy. 
It will be observed that after the general meeting there will be an 
extraordinary 
resolution passed on the 1st inst. n lative tothe Bill now being pro- 
moted by this eompany in conjunction with the Notting Hill Electric 
Lighting Company, the purport of which bas been bronght fully to the 
attention of the shareholders. In sccordance with t 
asx ciation, Sir Frederick J. Bramwell, Bart, F.R S, and Mr. 
Granville R. Ryder, зейге from the directorship, and 
cf. r themselves for re-election. ЕК 


per cent. second preference shares to 
shares for the first half of the year, 


£4,450 10s. 11d., out of which it is proposed to pay a 


general meeting for the purpose of confirming the 


articles of 
g eligible, 
ap Sas В i a 
ORE Е 92 ' 
bw di tT | 
1 REC -. 
Coventry Electric Tramways Company. _ 


Ls lt Bank вин 
: Vaptgin, Pax. 
In moving the adoption of the report, the C'HAIRMAN atated that 

December 4th, 1898, amounted to 


this would have gnfficed to pay 21 cent, on the ordinary sbarcs, 
alter paying 4 per ocnt. on debentures TOS. ant 

preferenoe shares. The new lines were rapidly nearing completion, 
and it was hoped that.the full 10} miles would be in on 
shortly, The accounts submitted showed a sum a of £2,673 available 
for dividend en the shares. Of the total capital of £112,000 only 
9,600 shares of £10 each bad been issued, and of these shares 8,000 


and 6.per cent. on tke 


256 
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were fully paid up, representing £80,000, and 1,600 were half paid up, 
representing £8,000, making a total of £88,000 paid up, leaving a 
Planos of £8,000 to be paid on the completion of the works. 
directors p d to pay s dividend at the rate of 4 per cent. on the 
amounts paid up from dates of payment. This amounted to £2,182, 
and left a balance of £390 to be carried forward. The chairman 
concluded by saying that the directors had hitherto received no fees. 
| Бага Ram seconded the adoption of the report, which was 
5 


\ - 


The Scarborough Electric Supply Company, Limited. 


_ Tum directors’ report states that during the past year 53 additional 
consumers, and the equivaient of 2,277 8-O.P. lamps, have been added 
to the company’s system, making a total of 383 consumers and 22,344 
- Jampa connected at the present time. During the past year electric 
en to the amount of 220,009 Board of Trade units have been sup- 
p to consumers, at а revenue, ificluding meter rents, of £5,442 
9s. Sid., as against 214,044 unita and £5,179 13s. 9d. revenue for 1897. 
The profit on the year’s working is f 2.381 163, as against £2,044 
135. 044. for 1897, adding to this the balance of £188 12s 544. carried 
forward from 1697,and the sum of £278, being premiums on new 
shares issued, there is, after paying income-tax, £36 14s. 4d., bank 
interest £19 75, and putting £416 12s. 7d. to depreciation, & sum of 
£92,332 148. 64d. available for distribution. The directors recom- 
mend that thia should be applied in paying a dividend of 53 per cent. 
(lees income-tax), which will absorb £1,964 4s., leaving a balance of 
£368 103. 64d. to be carried forward. As will be observed, the depre- 
ciation fund now stands at £900. 


South Staffordshire Tramways Company. . 


An extraordinary general meeting was held on Wednesday last 
week at Cannon Street Hotel to consider the Bill in Parliament 
for conferrirg farther powers upon the company with respect to 
the leasing and working of the tramways, &c. Mr. W. 8. L. 
Schuster, who presided, stated that the Bill had been promoted 
by the British Electric Traction Company under an agreement 
dated June llth, 1697, between this company and the Electric 
Construction Company. The solicitor called a'tention to the chief 
objects of the measure. R. plying to discussion, the chairman 
stated that the present lease would expire in about 3j years. 
The solicitor stated that if the Bill were approved by Parliament, 
the British Electric Traction Oompany would take over the lease of 
the property and would work it: If the measure were not passed, 
that company would have a claim upon this company for £16,000, 
which the chairman afterwards stated it would be difficult to raise, 
as all the capital powers of the company had been «xbausted. 
Their company did not draft the Bill; under the agreement they 
had been bound to assist in its promotion, bnt the rights of voting 
of individual shareholders were not cverridcen. The Britieh Elec- 
tric Traction Company paid all the expenses of the measure. He 
then moved a 10 0 approving the Bill, which was seconded by 
Mr. Blundstone. An amendment was proposed, but the resolution 
was carried with three dissentients. | 


The India-Rubber, Gutta-Perche, and Telegraph — 
| Works Company, Limited. 


Тнв directors’ report for the year ending December 31«t, 1898, to be 
presented at the general meeting at the Cannon Street Hctel on 
Thursday, 23rd inst., at 12 o'clock ncon, reads as follows :—'' The 
annexed accounts show, after provision for doubtful debts, a net 
prone for the part year cf £62,222 2s. 2d. Adding £13,173 1s. 1d. 
rought forward, and deducting £12,500 interim dividend 

July, there remains a disposable balance of £62,695 33 3d. The 
directors recommend the distribution of а dividend of 158. а вате, 
free of income-tax, amounting to 487, 5CO, making, with tbe interim 
dividend paid in July, a total payment of 10 cent for the year, 
and leaving £25,395 33. 3d. to be carried forward. The general 
busiress has been more profitable daring tke past year than in 1857, 
the selling prices of goods having been advanced to ma t the increase 
in the cost of the зат materials. The cable veseels have been me de- 
rately employed. The high efficiency of the Silvertown and Persan 
factories bes been maintained by constant renewals, and by the 
replacing of plant and machinery wkere improved methodscf mant- 
facture have so required. The employment cf electricity for the 
transmission of power is being extended st the works. The Melbourne 
agency has been reinstated in its. original quarters, the burnt-out 
block baving been reconstructed. Mr. Silver and Mr. Scott, the 
directors, retirirg by x tation, cffer themselves for re-election.” 


Blackpool and Fleetwood Tramroad Company. 


THE annual meeting of this company was held at Man: hester, on 
10th inst., Mr. George Richardson (chairman) presiding. 

In moving the adoption of the report, the CHAIRMANX expressed the 
pleasure with which the directors recommended the 
dividend of 8 per cent. At previous meetings they had not b en able 
to report the earning of any money. Their present balance-sheet 
represented five and a balf months’ working. Their traffic up to date 
had been moet satisfactory. It had exceeded expectations. They 
proposed to carry forward £3,296, part of which should be devoted 
to eliminat/ng the amcunt fcr prelimina y expentes from the balance- 

‘sheet. The general prospects of the undertaking were very good, 


^. i 


paid in . 


ayment of a 


They had made a mistake in not issuing sufficient capital at first. 
They did not expect to be required to find so much accommodation as 
now appeared to be necessary. The now ри, amounting to 
£30,000, would be applied solely to the actual business of the com- 
pany, being used to buy additional rolling ste ck, increase their electric 
plant, provide waiting rooms, snd in other ways meet the necessities 
of the public. If they did not do this they would be sure to have 
competition in some form or another. By next spring they hoped 
that everything would be in readiness to cope fully with the traffic. 

Mr. В H. Psxsrwicu seconded the adoption of the report. 

In reply to questions the OHATRMAN afterwards said they were not 
holding their own entirely in the winter, although the loss was 
not very large. The damage by the late gale only amounted to 
about £40. , | 

The re was then adopted. Mr. R. B Barningham. and Mr. 
R. S. Bcddington were re-elected directors, and it was resélved that 
the directors receive £1,500 for past services, and henceforth £800 
а year © 


Yorkshire House-to-House Electricity Company. 


An extraordinary general meeting was held at the Great Northern 
Hotel, Leeds, last week, to confirm the resolution winding up the 
company. At a brief preliminary, meting i was resolved that a 
grant of £210 should be made to Mr. Ro Hammond, the con- 
sulting electrical engineer, as an acknowledgment of his services. in 


connection with the formation of the company. Mr. Grosvenor 
Talbot was appointed liquidator of the company, and the other 


соса as an advisory committee. Mr. John Gordan was appointed 
au А | 


Stock Exchange Notices.—Applications haye been 
made to the Stcck Exchange Commi to appoint .& special 
settling day in and to grant a quotation to: British Electrio Traction 
Company, Limited—20.000 6 per cent. cumulative preference shares 
of £10 each; Doulton & Oo., Limited—233,994 5 per cent. cumula- 
tive preference shares of £1 each; 233,334 flest mortgage 4 per cent. 
irredeemable debenture stock ; and to allow. the following securities 
to be quoted in the Official List: British Insulated Wire Company, 
Limited--27,500 6 cent. cumulative preference shares of £5 
each, fally paid; Ohelsea Electricity Supply Company, Limited— 
Further issue of £40,000 43 per cent. debenture a ; House-tc- 
House Electric Light Supply Company, Limited—Farthor issue of 
4,000 ordinary shares of £5 each, fully paid, Nos. 15,762 to 19,761. 


The Edison & Swan Uaited Electric Light Company, 
Limited.—The directors have resolved that a payment on account of 
the dividend of the current year be made at the rate of 6 per cent. 
per annum, less income-tax, on the “A” shares of the company, in 
respect of the half-year ended December 31st, 1898. This will work 
out at 1s. 934. per share on the y paid £5 shares £3 paid, and 
2s. 051. per share on the fully paid 20 shares, less income-tax. The 
dividend warrants will be issued on 24th inst. 


Central London Railway Company.—This company’s 
meeting was held on Wednesday. A report will appear next week. 


$ 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending February llth, 1809, were 21 188. 8d.; aggregate: to date, 


The Bristol Tramways and Company, Limited.—The receipts for the 
week ending February 10th, „ were £2,356 18s, 9d.; corresponding 
period, 1898, 43,296 8s. 9d.; increase, 260 10s. 

The City end Бош London Rallway Company —Tbe reosipis for ihe week si- 
ing February 12th, 1809, were 21,119; week ending Feb 18th, 1899, 
21.058; increase, £61; total receipts for half-year, 1600, 27807 ; oorre- 
sponding period, 1898, £7,514; increase, £298, Miles open, 33. 

The Dover Corporation Electric Tramways.—The receipts for the week 
ending February llth, 1899, were £141 За. Id.; week ending February 
12th, 1898, £105 8s. 6d.; increase, £85 18s. 6d. Total receipts to date, 1899, 
£858 Os. 8d. ; corresponding period, 1898, £649 9s. 9d. ; indrease, £909 188. бй, 
Miles of track open week ending February llth, 1809, 8; week ending 
February 12th, 1896, 8. Car miles run veek en February 1ith, 1899, 
4,245; week ending February 12th, 1898, 2,581. Number of cars, week 
ending February 11th, 1899, 11; week ending February 19th, 1898, 7. 


The Dublia United T recel for the week endisg 
Friday, February 10th, „ were as follows:—D. U. T. Oo., horse cars, 
PEE Dp EE eg 

a + Г , 8. "IH correspon wW е we е 

898 09 19a. bd; 

» electrio cars, £868 28. 8d.; total, £2,907 16s. 8d.; increase, 
£861 11s. 7d ; aggregate to date, £18,691 1s. 7d.; ditto last. year, 
p^ 8 


4881 14s. 2d. 


increase to date, £129 17s. 4d. Worked:—The mileage 
electrically, 26 miles by horses, as against 11 miles el 


£ 
cally, 
miles by horses, for the corresponding period last year. 


1898, £8,190. Miles.of track open, 84. Car miles А used Number of 
tot 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
February 12th, 1899. amounted to 21.228; нават НА week last year 
£1,380 ; decrease, £157. Р ' 

The South Staffordshire Tramways Company.—The receipts for week ending 
February 10th, 1899, were £553 168. 7d.; aggregate receipta for six weeks, 
£3,449 103. 9d.; week ending February llth, 1898, £580 bs. 4d.; aggregate 
receipta for six weeks, £8,587 18s. 9d. 
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SHARE LIST OF ELECTRICAL COMPANIES. —TELEGRAPH AND TELEPHONE COMPANIES. 


Hasnon done 


Present or Dividends for Closing CORDE. 
г vemm etre we t three yoars, Se | quotation, | week ended 
— m ñðͤ ß P ——— — — — ы шшш щы 1899. 
— 1596, | 1897. : Highest.| Lowest 
- 124,4001 African Direct Telegraph, 4 % Debs. vee 100: |... o .. |100 —104 100 —104 " ai 
2 500 Amason Telegraph, shares ses us 10 M is 3— 4 8— 4 "T vee 
125,000; Do. do. 595 Debs. Red. or ... | 100 sii ... | 87 — 92 87 — 92 i vs 
905,5007 Angló-American Telegraph ... 8 i Stock 22 138 8 $ £3 9a 08 — 70 67 — 69 xd 225 
31047, 2201 Do. do. 6 & Pref. ese |8оск|25 68} 6 6 % 120 —121 119 — 120xd| 1204 | 119 
8,047, 220ʃ Do. do. mL eee s. vee [Stock] ... .. |188. %| 164— 17 161— ló2xd| 108 | 164 
180,000 | Brazilian Submarine Telegra * 1 10 17% |7 Ф | ... | 152—1 16 — 164 16{ | 151 
75,0002 Do. do. 8 K Debs. "mà series, 1906 *. 100 ... vis .. |110 —114 110 —114 b. $us 
44,000 | Chili Telephone, Nos. 1 to 40000 ‘ie T" ise 5 | 4 4 $ ie 34 21— 3} Р aes 
10,000,0006| Commercial Cable ee $100 | 8 8 . . |180 —190 |180 —190 197. 
1,832, 5231 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock. се .. |104 —106 |105 —107 1053 | 1058 
224,850 | Consolidated Telephone dais os and F 35 2 €" Я A | — 1 m x 
· 16,000 Cuba Telegraph ... jos is 8 7 Ф ae — 9 94— 1 92 | 9% 
6,000 Do. 10 Y Pref. ... `` ... ue 68 bos 10 10 10 * 17 — 18, 171— 184 кы » 
12,981 | Direct Spanish Telegraph. .. eie és 5 | 4 4 T 4— 5 4— 5 ss is 
6,000 Do. do. 10% Cum. Pref." 5 10 J 10 P.. 10 — 11 10 — 11 iet ie 
80,0001 Do. do. Debs., Non: 1 to 6, 000 . 50 44 4 *. 1104 —10795 104 —107 is ке 
60,7101! Direct United States Cable ... eS . 20 21 e| e | 124— 18 121— 127 122 123 
120,000 Direct West India Cable, 44 95 Reg. Deb. iss . 100 ovi 102 —105  |102 —1 zs prese 
4,000,000 | Eastern Telegraph, Ord. Stock . T are es. (Stock! ... 885 177 —182 179 —184 182 | 178 
1,295,000 Do. 8495 Pref. Stock k. 100. 103 —106 104 —107 106 | 1053 
500,000 Do.. Pei Certs., i " 82 ni 108 —106 103 —106 is a 
89, 900 Do. Debs., pale August, 1899... | 100 | 5 5 99 —102 99 —102 = ies 
1,482, 2681 Do. Mort. Deb. Stock R Stock 4 4 125 —129 |128 —130 |197 | .. 
0⁰⁰ parem M Astralasia, E MT Telegraph „.| 107 7 172— 184 | 173— 18} 183 | 172 
o b us. Gov. Sub.) Deb., 1900, red. ann. DM ; 
. 16,2001 { dice, a гей агл. J 100 6 & 6 4 99 —10 |99 —108 | „„ 
64, 4007 Do. do. Bearer, 1, 050 —8, 975, 4 ,827—9, Е 100 | 5 $ 6 $ 100 —103 |100 —108 
830,000! р Do. in Aene is а X b. Stock| 4 4 124 —128 |125 —129 
astern and South can Toteyra; jh, 5 ort. e 102: 
15100 scored aaa de raph, 53, Mort. Deb. 100 | 5 % 99 —108 | 99 —108 i 
48,500! Do. do. do. ir bearer, 2,844 to b, 100 | 6 - 100 —108 |100 —108 T. Т 
800,000! Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1909 | 100 | 4 is: 102 —106 102 —105 vi T" 
300,000! Do. 49 Reg. Mt. Debs. eani Sub. ') 1—8,000 | 25 | 4 TR 104 —107% 104 —10795 | ... M 
180,227 | Globe Telegraph and Trust... ies sis . 10| 4 44 122— 1 12#— 13} 13} 171 
ion ү p 6 % Pret, eve eee ese 10 10 10 102— 17 17 EN 174 29 17 
? Great orthern о pee ТҮ ТҮ 29 — 80 Em à ee 
160,0001 Do. do. ir 5% Debs. ... | 100 | 5 5 101 —104 101 —104 ve a 
97,800 Halifax & Bermuda Cable, 4 lat. Mt .Dbs., n.1-1,200,rd.| 100 | ... jus С 99 —102 99 —102 ix ii 
17,000 | Indo-European Telegraph e one | 26 10 10 ; 58 — 6] 68 — 01 |... “a 
100,000?) London Platino-Brasilian Telegraph, 6 y 4 Debs. .. 4.1100 6 6 . . 109—112 |100 —112 sis iss 
597 National Telephone, 1 to 484 ‚597 TI) 000 | I b 54 6 6 % 54— 6 5j— 6 в 61 
15,000 Do. 6 Cum. lst Pref. ives. > ee ‘ 10 | 6 6 6 14 — 16 14 — 16 16 iss 
15,000 Do. 6 © Cum. 2nd Pref. ... 10 | 6 6 6 18 — 15 14 — 16 T e 
,000 Do. 5 & Non-cum. Ard Pref., 1 to 250,000 |. 5 5 5 5 5j— 5j | 5j— 5 52 65H 
1,829,4711 Do. Deb. Stock Red. Stock 8475 | 3% | 34% | 99 —101 |100 —102 101 | 100 
71,504 | Oriental Telephone and Eleo., Nos. 1 to 171,504, fully paid 115 5 — | {— 3 fi— 2 85 Ses 
100,0001| Pacific and European Tel., 4 Ф Guar. Debs, 1 to 1,000... | 100 4 1 104 —107 105 —108 os “© 
11,839 Reuter’s TIT soo ee ове ove oe 8 5 5 Р 64— 73 T 71 А oe 
8,381 | Submarine Cables Trust ine У e wo. |Cert.| ... ss 186 —141 |188 —148 1 $ 
68,000 | United River Plate Telephone was es е7 E 5 5 6 "m sag 
151,738 Do. do. 5 Debs. ees eee eee Stock eee coe A 104 —107 104 —107 oes 
000 West African Telegraph, 5 Ф Debs 100 15$ 5 V 100 —103 100 —108 i NS 
80,008 | West Goast of America, Nos. 1—80, 000 and 58, 001—858, 008 24 | .. T — 1 $— 1. uis ба 
150,000 Do. do. 4% Debs., 1—1 ‚500 gua. by Bras. Bub. Tel. | 100 | .. гая 108 —106 |108 —106 - көз 
64,269 Western and Brasilian Telegraph m TET | 15,2 32 194— 1 121— 18 з m 
88,120 Do. do. do. 5 Pref. Ord. ese I 7 5 5 8 — 84— eee TID 
, ,129 Do. do. do. Def. Ord. II 7 N i 4 — 4 — TP TI 
), 621 ; Do. ә. do. do. 4 LÀ Deb. Stock Red. eso 8 I eee 105 —108 106 —109 | 108 1053 
88,821 | West India and Panama Telegraph ОТГ „| 101 2 14— 1j 1g— 1 18 | ... 
84,568 r. Do. do. do. : Cum. 1st Pref. ... | 10 6 6 1 1 104— 10$ 10 % ... 
4.000 "Do. do. Cum. 2nd Pref. eee 10 8 6 — 84— | 9 eee be 
80,000 Do. do. do. 5% Бл. Nos. 1 to 1,800 | 100 | 5 5 104 —107 104 —107 ; ёа 
Western Union of U.B. doge 6 % Ster. Bonds ... | 100 | 6 6 98 —103 —108 ; T 


NE E ELECTRICITY SUPPLY COMPANIES. 


irai Cross and Strand endis Suppl а ids 6 7 8 : 
20,000 до. до. 47 9, Cum. Pref. > 10 6 — 64 Л 
84,000 Oheisen Bleotricity Bupply, Ord., | - 852 5 5 6. 9 — 10 а 
000 Do. do. FJ Deb. Stock Red... Stock 43% 43 114 —116 M 
60,000 | City of London E Tiectric Lightirg, Ord. 40,001:-90,000 .. 10 7 10 6 % | 23 — 24 19 
10,000 Do. Ord. Nos. 90,001 to 100,000 >... 10 .. 22 — 24 18] 
40,000 Ро. 6 $ Cum, Pref., 1 to 40,000 im 10 6 6% 6% 1 1 id 
400,000 | Do. Deb. Stock, Sori p. (ise. at £115) all pai .. 5 E15 .. {125 —180 ie 
80,000 ! County of Lond. & Brush Prov. Eleo ec. Ltg., Ord. 10| si | ni |... |124— 184 11 124 
Do. do. do. Nos. 80,001 40,00 10 дыр ... . | 12 — 18 а 
20,000 | Do. do. do. 69 Pref., 40,001—60,000 10 6 % 6 144— 153 146 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 . 5 . 16 5 — " 
15,661 | House-to-House Electric Tight Supply, Ord., 101 to 15, 761 51... | 4 9 — 10 | 
000 Ро. 7% ‘Cum. Pref.. 5 7 V 7 94— 104 ‘xe 
110,000 London Electric Supply анша: Limited, Ord. ра 8 ss is 81— 4 T 
48,050 | Do. do. do. 6 % Pref. 655... 0.— 7 А 
100,000 | Do. do. do. 4% lst Mt. Db. Stock Rd. Stock.. q 1103 —106 
62,500 кечо з Electric Supply, 101 to 62,500 - ..| 10,5951695 | ... |184— 193 
22,500 ! Nos. 62,501 to 85,000, £7 paid ...| 10 | .. |... | .. | 12 — 13 
220,0001. 44% Firat Mortgage Debenture E — | 4d | 45 . 118 —121 
D Notting ES Electric Lighting Ву 10 | 4 6 e | M4— 1 à up s 
81,980 St. James's and Pall Mall Electric Light, Ord.  ... 5 1049) 144% 14% | 164— 173 16 — 17 16}§ 103 
30,000 Do. do. 7 95 Pref., 20,081 to 40,000 6757 7 9 — 10 9—10 xd) 97 
05,000 : Bouth London Electricity Supply, Ord., £3 pai - i» B. x A 9d— 86 31— 33 ке 
79,900 | Westminster Electrio Supply, Ord., 101 to 90,000 *. 61992, 122, 12 J | 153— 1 15 — = 153 15] 


Miss red to Founder shaven t Quotations on Liverpool Stock Exch 
3 Unless otherwise stated all shares are fully paid. 1 Dividends paid in deferred share warran protite being nsed as сер, 
Dividends marked $ are for а year consisting of the letter pari of one year and the 0ге peri the next, 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTUBING, AND INDUSTRIAL COMPANIES. , 
Present Ber  Dividenäs t а e 
esen NAME. or en or ta uotati ng w 
Issue. Share. the last three years, омор у Чабышса voe ended n 
: | 1896. | 1897. | 1806 Highest.| Lowest. 
60,000 Aluminium A" shares, Nos. 1—60,000 ... ats re 1 : e. 3 — 84 з — 84 3 " 
(90,000 Do. 44 & Ist Mort. Deb. Stock Red. - e. (Stock! ... ; 94 —100 94 —100 sie - 
80,000 "iae 'Eleotrio 3 б x: A 10 б ; 17 — 18 17 — 18 ea 
о. до. 6 um. e 80, ,001—40, 000 
10,000 (acct | esate лш) } 10 „ |... | 18p— 14 | 181— 182d Ў 
100,000 ро. do. 5 Ф Perpetual Debenture Stock ... |Stock| ... T 120 —122 |121 —123 1224 | 1212 
t: 90,000 | Brush Elecl. Enging., Ord., 1 to 90, O00 8| nd | nd lj— 2 12— 23 11|.. 
90,000 Ро. до. Ново. E Pref.,1 to 90,000 2| nil 49 . 21— 2)— 2i de 
125,0001 Do. do. eb. Stock ... Stock és e. 111 —115 111 —115 ies 
50,000 Do. do. — nd Deb. Stock Red. ... |Btock| ... os .. 1101 —104 |101 —104 101 бөз 
20,000 Callender’s Cable e E shares, Nos. 1—20,000 ... 5 ... Sie * | 108— 11 1 134 18 114 
90,000 Do. do 44 % 1st Mort. Deb. Stock Red. |Stock i» *. |110 —118 |118 —116 due sis 
85,250 | Central London Railway, Ord. Shares GAL debe cave dll dO ise i es . | 9$8— 105 | 9$j— 1 10, | 9H 
178,808 Do. do. do. £8 paid 10 © ; 72— 84 71— 8 8d ... 
61,088 Do. do. Pref. half-shares £8 paid : m ; 84— 4 81— 4 зн .. 
2 71,447 Do. do. Def. do. £5 paid © : 4 — 4 4 — 4j ну 5 
9880, 000 City and South London Railway  .. „.. Stock 13%, НФ] 24%] 71 — 73 | 72 — 74 xd| 73 72 
22,600 | Do. do. Ord. shares, Nos. 1 to 22 ‚500 £5 pd. 10 | ... 785 сеа 44— 5} 4$— 5} bi bd 
$2,008 | Crompton & Ov., Now. 1 to 82,098 ... 3 . | 2$8— 3} | 2i— 3} 314 
82.850 Do. 59 18 Mort. Reg. Debs., 1 to 748 of | 98 — 101 | 98 —101 
5 ee X vs Eis. ery ca to l ,070 of £50 Eed. ove TI) TD eee ove 
1 n & Swan 1 ' A" shares £8 pd.1to99,261 5 53 6 sft 24— 3 21— 21 ii 5 
17,189 Do. do. do. „A“ Shares, 01—017,180 | 5 817 6 $ e | 4—- 6 |4— 5 р 
194,023 Do. do. do. 4% Deb. Stock Red. ... 100 e. | € | OF — 99 97 — 99 984 
112,100 | Electric Construction, 1 to 112,100 „ Жр 69 6% 21— 2 | 2— 24 | .. 
25,000 Do. do. И Cum. Pref., 1 to 25, 000 ivi 2, 7 7 7 3 — 84 8 — 84 е 
140,800 Do. do. Perp. lst Mort. Deb. Stock ... [Stock] ... ХЕ" .. 1103 —105 |103 —106 104} 
91,196 | Elmore’s Patent Copper Bopo рер ‚ 1 to 70,000 ... EN 2 à ias » 8— 8 = 2 BI e 
07,275 | Elmore's Wire M 1 to 60,885, issued at 1 pm. 27. 2 si ie 1— 1 $ s as 
9,6001| Greenwood & Batley, 7 73, 05 Cum. Pref., 1 to 9,600 ..| 10| 7 7 з 10 — 12 10 — 12 is vs 
12,500 | Henley's (W. T.) Telegraph Works, Ord. eee — ‚| 10 | 10 12 14 25 — 26 25 — 26 25 T 
50,000 Do. do. do. 45 Mort. Deb. Stock... Stock E E 111 —116 (111—116 "e m 
50,000 India-Rubber, Gutta-Percha and Telegraph Works ..| 10 | 10 10 10 Ф| 22 — 23 28 — 24 23§ | 22] 
9 OD DES i " 25 = do 8 4 % lst Mort. Debs. | 100 | ... sae % 102 01— 103 110 — 103 m " 
9 erpoo Over way eee 000 ove eee 10 23 83 34 | => eee өөө 
10,000 Ро. до. | Pref., £10 paid 000 eee 10 5 5 1 144— 153 TIT eee 
87,850 | Telegraph Construction and Maintenance ...  .. ...| 12 15 F 15 15 2 87 — 41° |38 — 42 4l | 39 
18,400 | Telegraph Manufacturing, Ord. Nos. 6,601 to 20,000  ... bu. s ies T 8)1— 9 82— 93 9 .. 
18,400 | Ро. do. 5% Om. Prf. Nos. 6,601 to 20,000 5 ede] 5-— 51i— ( 
540, ,0001 Waterloo and City Railway, Ord. Stock T .. | 100 iss 8 5109 —112 Б —112 xd| 112 | 111} 
t Quotations on Liverpool Stock E ange. Unl therwi sca d. 
9 Dividends End Pal are for a year consisting of the latter part of one Sar and the first part of the next. керы 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
x Es m Electrio Supply, 1 ri —4 paid) 10. National Electrio Free Wiring, 10s. paid, 8/6 to 9/6. 
British Aluminium, 11—12 Smithfield Market Electric, 4—44. 
House-to-House, 44% 5 i 2100 105—108. VT. Parker, £10 (fully paid), 154. 
Me une and htsbridge Electrio Lighting, Ordinary а 
£5 (fully pec 181; Ist Preference Cumulative 6%, 25 
(олу paid) 1 . Debentures, 107—110. Dividend, 1898, 
Bhares 1095. 
* From sr Share List. Bank rate of discount 3 per cent. (February 2nd. 1899). 
MARKET QUOTATIONS, Wednesday, February 15th. 
CHEMICALS, &o. | This week. | Last week. [тэме or METALS, &c. This week. | Last week. | Decrease. 
| | 27 73505 BÓ 
— ЕЕ — eas А | 
a Acid, Hyärochlorio . per owt. 50 | 50 b Aluminium Wire, in ton lots.. per ton 4224 £224 
а „ Nitri .. рег ct. 22/- 22/- b Sheet, in ton lots. per ton 2191 2191 
a „ Oxalio . per сиё.) 82/- | 82/- с Brass (rolled metal 2" to 12”) basis per Ib. | Rid. ^ 
@ w Sulphuric ба per cwt.| 5/6 | 5/6 я » Tube (brazed) per Ib. | 10d, 10d, 
a Ammoniao, Bal .. S per cwt.] 87/- 87/- » Wire, basis per lb. 84d. 84d, 
a Ammonia, Muriate (grey) . per ton | £19 £19 f Ebonite Rod per Ib. | 8/- 8/- 
a = (white) per ton £26 £26 ы Sheet per Ib. 5/- 5/- 
a Bleachin powder е5 per ton £5 15 £5 15 g Copper Bars perton| 479 £9 
a Bisulphide of Carbon .. per ton £15 £15 g » Wire (basis price) per lb, | 924. 93d. 
a Borax : " * per ton £1610 216 10 g » Sheet . per ton £79 £79 
a Benzole (90 9|) ee .. per gal. | 7/- | 7/- » Rod * .. per ton | £79 £79 
a „ (50/90 %) . per gal. | 5/6 5/6 oe n German Silver Wire per lb, 1/6 1/6 
а Copper Sulphate . t — ven r N £23 2 > P h Gutta-percha, fine per Ib. | 6/- 6/- 
а , White Sugar .. рег ton £8010 £80 10 h India-rubber, Para fine per Ib. 4/2 4/14 to 4/2 
а „ Peroxide .. .. рег ton £2710 £27 10 Iron, Charcoal Sheets per ton £18 £18 m 
a Methylated Boll . per gal. | 2/9 2/9 í „ Pig (Cleveland warrants) per ton 48/6 47/94 84d. inc. 
a наа Solvent (90. °/, at i „ Forgings, according to size per ton From £11 | From #11 os 
160° C per gal. 5/6 5/6 i , Scrap, heavy .. per ton 50/- to 55/- | 50/- to 55 
a Potash, y SANG E in casks. . per lb. | Bid. Bid. í „ Wire galvanised No. 8. per ton £8 15 £8 15 
s. T Caustie (15/80 9 „per ton £24 £24 , Lead, English Ingot per ton £15 £15 
" Bisulphate ‘o .. рег ton £85 £35 " Sheet... per ton £15 15 £15 15 
a ТЧ. ТРА i е .. per cwt. 7/- 67/- | f Mica (uncut slabs 8” long) per lb. 6/6 6/6 
a Sulphate of Magnesia ^ .. рег ton £4 10 £4 10 m Manganin Wire No, 28.. per lb. 8/- Bj- 
a Bulphur, Sublimed Flowers .. perton | €615 £615 | g Mercury А per bottle! £85 £85 
a „ Recovered per ton £5 15 £5 15 : Platinum .. per oz. | #866 £8 6 6 
a „ Lump .. рег ton £55 £55 | i Steel, Magnet, acc'd'g to desc’ ҮР n p. ton to 240 | From #15 
a Boda, Caustic (white 70 8% ) .. per ton £7 10 £7 10 1 Steel, Magoni, in bars .. . £58 £58 
а „ Crystals per ton £8 £8 g Tin, block . . per ton £115 £115 
a , Bichromate, casks per lb. 8d, 8d. Uo s SON Las e per Ib. 1/6 1/6 
n „ wire Nos. 1 to 16 per lb. 1/6 1/6 
j Yarns, Cotton, Single 101b. bundles pr lb, 62а. 62d. 
j „ Flax, 6 or 8 lea.. per lb, 4d. 4d. 
j » Hemp, 8 ply 10 Ibs. per Ib. 444. nn 
j А „ Russian, 10 lbs. per lb. 44d. 44d. 
j „ Jute, 180 lbs. rove . per ton £12 £12 
j Manila, 24 thread per ton £80 £30 
RE Я 23 k Zinc, Sheet (Vielle Montagne bnd.) p.t.| — £81 281 e 
tio ed b M G. Boo & í tati lied by M Bo & Lo 
re eee 
с " " » Messrs. Thos. Bolton & & Bons, k ” Е " » M Ashby, Limited, 
d * " » l m 1 ” " Sanders, Wake & Co. 
f » E и The Rubber, G.-P., and eleg. Works Oo Ltd = n ” " » uf T. Glover а as Lid. 
g к M Messrs, James & shad e б: n "опо" gom Mehhey а Oo. Lad. 
» в " * &ckson ' 
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NERNST’S ELECTRIC LIGHT.* 


By JAMES BWINBURNE. 


Витови describing Nernst's invention, it may be 
a fow minutes reviewing the position of electric lighting. The whole 
industry is at present controlled by the incandescent lamp. We are 
во accustomed to this, and it is taken for granted in such an un- 
conscious way, that we do not realise how much everything depends 
on the maker of the carbon incandescent lamp. 

In very days, that is to say, in the ay: eighties, there were 
a few Edison at 100 volts, with an efficiency too horrible to 
mention, but the Swan lamp came along made for 50 volts. I say 
made for 50 lights advisedly ; I mean that the makers tried to make 
50-volt lamps, and produced lamps taking from 40 to 60 volts. If 
the lampa were not bright enough you ran the engine faster, or at а 
‚ but 


5 


About 1885, the Swan 100-volt lamp came into use. It was а 
clumsy affair, with little о of platinum at thesides. At first the 
lamps were pretty bad, but they gradually improved; and 100 yolts, 
or in some cases 110 volts, became the recognised pressure for elec- 


As town lighting from central stations came into being, the limit 
of 100 volts became a serious trouble, and the evil was partly 
mitigated ы use of three ог even five-wire systems. I must 


point out that the incandescent lamp exercises its tyranny in two 
ways. It not only insists on a low pressure, such as, say, 100: and 
thus demands large leads to feed it, but it is so sensitive to variations 


Ете practically uniform p 


y at 200, with a very percen 
y the incandescent lamp makers have produced things 
called 200-volt lamps, and some make them for 250 volts. Bo there 
is А general tendency on the part of supply companies to jump to a 
200-volt supply. The innocent consumer is therefore pressed by the 
company to change over to 200 volts. The company likes the change 
very much, and the lamp maker also enjoys it, as he makes more 
lamps and more for them. 
g the enormous importance of the incandescent lamp, its 
improvement has received extraordinarily little attention. It limits 
us as regards pressure, it used to hamper ns by its cost, it limits us 


as to variation of , and it limits us very seriously by its 
inefficiency. Yet, in spite of these, the carbon incandescent lam 
has made no advance in 15 years. Of course, mere d 


чаа «Наада in manufacture has taken place, and this has led 
to quality and greater uniformity, hence cheapness; but 
there has been no radical improvement. e jump to 200 volts from 
100, or from 50 to 100, did not depend on any sort of radical improve- 
ment in the incandescent lamp; it was merely the result of detail 
. ts, making it possible to ce long thin fllaments. 
Other things being equal, it is easy to see that the long thin filaments 
bon has the same specific resistance, the 
relation between pressure and is m—rv and B=D, If 
filaments are flashed, the proportions will be still more extreme. 

h pressure incandescent lamps is thus—How far 
ents longer and thinner and flimsier without 
consumers? Unfortunately the consumer is rapidly 


ee mädane as it is. The 100-volt 8 O.P. lamp does not please 
much, and the 200-volt 8 O.P. lamp has in no way delighted 
the is made with two 100-volt filaments es, it 
combines the disadvan of both, without the advantsges of the 
small candle-power of either. But it adds some further disadvan-, 
fages peculiar to the higher ure which I have not so far touched 
upon, and that is that the higher the the more troubles there 
or whatever it is called. I need only 
VV 
A galvanometer then shows a current going 
the This is no doubt intimately con- 
? with the death of the lamp. 

dealt with the question of high pressure incandescent lamps 
the subject is y of vital importance, and 
Our technical colleges, and our technical 
societies pay the greatest attention to ques- 
per cent. or two in the efficiencies of dynamos and trans- 
and give a good deal of attention to engines and boilers. 
is because there is plenty of room for caleulations in connection 
these subjects; but the incandescent lamp, which at present 
olds the whole career of the lighting industry in the little curl of 
flimsy red-hot carbon that can hardly support its own weight, receives 
no attention at all. How much does the average electrical engineer 
know about incandescent lamps? The only subject that is treated 
in the way is the cable. About half the money in town light- 


2 


ing goes in the cable, a mere fraction in the dynamos and trans- 
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* Bociety of Arts, February 8th. rinted from the Society of 
Arts Journal. ' TP 2 


fitable to spend . 


терага етае! ves; во the average electrical engineer knows nothing 
abou es. 

Bo far I have only discussed the incandescent lamp; the arc lamp 
has also to be considered. I will not say much about the arc lamp 
just now, but will add a little more when the Nernst lamp is com- 
pared with it. The ordinary arc is limited in pressure to about 60 
volte, including the series resistances necessary for regulating. The 
enclosed arc is a new development, which ia more satisfactory as 

pressure and as re consumption of carbon. 

е lamp I describe to-night is the invention of Prof. Walther 
Nernst, of the University of Göttingen. Though he is a young man, 
Prof. Nernst's name is y known to all modern chemists as a 
leading authority and original thinker in the fleld of physical 
chemistry. It is unusual fora man who has climbed to the top of 
one tree to jump to the top of another. | 

Nernst's, like most great inventions, is exceedingly simple as soon 
м radiation goes, depends simply on the temperature, "Tho ¢ficlency 
as on goes, depends t imply on the tem : efficiency 
of an incandescent lamp, for instance, depends on the temperature 
of the filament only, providing there is no loss by convection. The 
carbon will not stand a sufficiently high temperature, especially ae, in 
addition to its low specific resistance, the filament has to be long and 
slender, and thus weak. Nernst, therefore, chose a material that 
would stand higher temperaturea than carbon, and his material has 
the incidental advantage that its specific resistance is so high, that 
strong rods can be used for high pressures instead of thin ‘laments. 
The most refractory materials so far used in lighting are sirconis, 
which has been used to replace lime in the limelight, and the oxides, — 
or to- called rare earths, in the Welsbach mantles. I am aware, of 
course, that many people suppose that the Welsbach mantle is not 
very hot, treating it as if it were at a temperature, for instance, 
below the melting point of platinum. The light emitted is supposed 
to be due to some special power of selective emission, due to the 
oxides employed. I have had a good deal to do with incandescent 
gas mantles, and I find no reason to suppose there is any magic effect 
of. this sort going on. The part of the flame where the mantles hang 
fuses platinum wire easily, and very few materials can stand the tem- 
perature without fusing or volatilieing. Lime and many other oxides 
volatilire slowly from the mantles. I do not mean that the mantles 
are above the boiling point of lime. I have some idea of its melting 
point, as I have made a few pounds of melted lime and run it out on 
the floor to look at it. The Welsbach mantles, which are now chiefly 
thoria, are at a temperature nesr theif softening point, and in the 
making are raised to a temperature at which they begin to soften. 

Nernst takes highly refractory oxides as his material. It does not 
seem promising, because such oxides are notoriously good insulators. 
But such insulators are electrolytes when hot. Nernst, therefore, 
heats the rods to make them conduct, and then heatd them electric- 
ally, рр e cua qa which is within the limits that the 
material can without softening. This means that he can take 
the most refractory bodies supplied by the whole range of chemical 
research, and can heat them to a temperature short of their softening 
point, and can thus get an efficiency unknown to workers on the 

candescent lamp. Such efficiency also means whiteness of light, 
ciency is not too high. Thua the crater of the arc 
» gives a light that is un- 


resistance. This tends to give some instab 
ery ош This instability is oo , as in an arc lamp 
analogous properties, due to a different cause, & series 
resistance. The Nernat rod This 
is made up of exceedingly fine wire, and for ordinary circuits amounts 
to 10 or 12 per cent. of the whole resistance of the lamp. The con- 
sumption, including the resistance, is 1°56 watts per candle for large 
lamps, and 1:6 for small lights or low pressures. In small or low 

pressure lamps the lose of heat at the ends is larger in proportion. 
up of itself, for the 


g 

much in the first fow years of its existenoe as the carbon lamp did 
between 1880 and 1882, it will soon be made so well that the rods 
last a life-time. When the rod ia worn out a new rod with its wire 
осаат олана replaced. The Не lamp is not thrown away 
at | 
The method of lighting I have described, though it may be used 
in many cases, such as large pablic rooms, is really a savage mode of 
ignition, it only for dealing with uncivilised commodities, such as 
gas and tobacco. | | 

The small lampa and the lamps of medium sir» are in practice 
started by & heating resistance. This is arranged close to the rod, 
and in shunt to it. As soon as the rod is hot enongh to conduct, its 
current works a tiny cut-out in the resistance circuit. In large 
lamps the heating system is a little more elaborate, as the resistance 
arrangement is arranged as a sort of hood which covers the rod. As 
soon as the rod conducts, not only is the resistance circuit broken, but 
the electro-magnet lifts the little hood clear off the rod. In all these 
forms, the rod and its mounting are replaceable without interfering 
with the rest of the lamp. · 

We now have to ет. РЯ the part the Nernst lamp is probably 


2 


going to play in the near future. 
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Compared with the small incandescent lamps, as you deal with a 
material of much bigher specific resistance, it is easy to give both 
small lights and high pressures. The question of lighting is exceed- 
ingly important, though it appears trifling at first sight. People are so 
accustomed to lamps being turned on from the door without avy 
further trcuble that they will generally object to baving to light 
them with matches or spirit lamps, but there are many cases in which 
it wil be quite satisfactory to have one lamp with an automatic 
lighter to show you the way into the rcom, the test being lighted 
with matches or a spirit lamp as needed. There will be, however, a 
considerable opening for the cheap, small power, high efficiency lamp, 
and the disadvantage as to lighting is small in such cases as cafés, 
restaurants, churches, hotels, railway stations, and in short, in most 
public rooms, is small. | | 

Coming now to the rext siz», that is to say, lamps of 20 to 
200 candle-power, and even small lamps in which it is worth 
while to have automatic ignition, the firet cost of such lamps will 
be higher than the first cost of incandescents, but as the rod itself 
bas alone to be replaced, that is a matter of very alight importance. 
This size of Nernst lamp has, further, every chance of completely 
ousting the carbon incandescent on the score of cheapness, as to 
renewals, higher efficiency, better coloured light, and perhaps more 
especially bigh pressures. Once the Nernet lamp becomes so general 
that systems of distribution are laid out to suit it, instead of to suit 
the carbon lamp, the carbon lamp is practically out of the running.” 
It must be remembered that the Nernst can compete with the carbon 
filament at any pressure that suits the filament, but the Nernst lamp 
can easily go right out of the depth of the filament ard bave the 
higber pressures to itself. It must be remembered that at present 
the cost of eables in a system of distribution is an excéedingly large 
item. 

Turning now to the large lamps, they compete with the arc lamp 
in efficiency. Of course the efficiency of the arc lamp is not a very 
definite quantity. The candle-power is generally determined b 
multiplying the current by two and adding zeros at discretion. A 
І can вау is, that however many 2:ros the good nature of the maker 
may supply, a Nernet lamp taking the same power gives a better 
light. Wien carefully arranged on the photometer, the arc may be 
better in given directions, but a lot of light given in directions that 
you do not want is not the rame as the same light distributed with a 
uniform spherical emission. The arc lamps shown kere will give the 
audience a good idca of the relative values. The Nernst gives a 
pene, and, cf course, a perfectly steady light. Coming to coste, 

he Nernst will be very much cheaper in firet cost, but enormously 
cheaper in maintenance. It also goes quite away from the arc as to 
pressures, There is no trouble, for instance, in making large lamps 
Хо work in parallel at 500 volts, and by using double rods, at 1,000 
volts. This puts an entirely new development of electric lighting in 
the hands of the engineer. 

There is one point I have said little about yet. The incan- 
descent lamp which. is still with us gives trouble not only 
because of the low pressure it needs, but also because it 
demands. that the pressure shall] be kept uniform. It seems 
quite possible that the Nernst lamp may be made to 
atand a mucb greater variation of pressure than the filament. 
If this proves true, it means an enormous difference in the designing 
of distribution mains. I do notlike to r&y much about this yet, as 
the invention is too young, and too little time has been available to 
make much certain progress in that direction. Results are promising, 
bat it is best not to be sanguine. 

It is difficult to discuss an invention like this without being carried 
away by enthusiasm. I feel, however, that I bave but feebly shown 
forth the probable future of, what seems to me the greatest invention 
in electric lighting that we baye seen for many years. Still, I am 
aure I have not been too sanguine. 


DISOUBSION. 


- The СнАТЬМАМ, in inviting discuseion, raid Mr. Swinborne had 
sea pedi са | 5 ош т urn he пва put dea all the 
good points of the Nernst lamp, including the possibility of 
back to old habits and lighting electrio lamps with & match. = 
Prof. Ayrton, F. R. S., . Prof. Nernst on having 
achieved such a wonderful result by such simple means, vis., render- 
ing an insulator conducting by hesting it; and Mr. Swinburne on 
the way in which he had put the matter before the meeting. The 
knowledge that an insulator could be made to conduct electricity b 
heating it was much older than the recent experiments of Sir W. 
Roberts-Ansten, for some 23 years ago & paper appeared in the 
Transactions of the Royal Society on that very subject of the 
extraordinary diminution of resistance in a solid electrolyte by 
heating. In Japan, plates of zinc and copper were put on each side 
of a glass plate, which was heated, and the electromotive force 
passing, as indicated by а high resistance voltmeter, after short cit- 
cuiting the cell, appeared almost as rapidly as if the plates bad been 
immersed in dilute sulpburic acid. It had also been known ever 
since carbon filament lamps bad been on the market that there were 
certain difficulties connected with them, and many experiments had 
been made, and patents taken out, with the object of usiog refractory 
earths, but, apparently, no one before Prof. Nernst had thought of 
the simple expedient of heating a very good insulator with a match 
or spirit lamp, applying a current of suitable potential, and thus 
obtaining a brilliant light, such as they had now seen for the first 
time. This result was clearly of an enormous commercial importance, 
and would be an entirely new departure in glow-lsmp electric light- 
ing. It was also extremely interesting from the purely scientific 
side, touching on & question which Mr. Swinburne had passed over 
rather lightly, as if it was only a few foolish people who fancied there 
was something in the Welsbach mantle which they did not entirely 
understand. This invention showed, at any rate, that illuminating 


gas was not necessary for obtaining light by incandescence from the 
rare earths. Some five or six years ago he asked an assistant of his 
to look up the literature on the subjsot of the Welsbach burner, and 
eee if any report had been made throwing any light on the question 
whetber the effect of the burner depended solely on the high tem- 
perature. He gave him А reference to a German in which 
experiments were quoted, which scemed to show that tbe high tem- 
perature was not the sole factor. Later on he discussed the matter 
with a very distinguished English chemist, who agreed in the view 
that it was not solely a question of temperature, and a year or two 


‘afterwards he again discuescd it with Prof. Elihu Thomson in 


America, who tock «xactly the same view. Many people thought that 
the material of which the mantle was made had the power of absorb- 
ing oxygen from the air or the gas, and compregeed it, much as spongy 
black absorbed hydrogen and oxygen, and so caused these s to 
burn under considerable molecular pressure. It was not merely that 
the Bunsen flame raised the material to & high temperature, but that 
the gas and air were compressed together in the pores of the mate- 
rial, so (hat the gas was burnt under pressure, and so you got a much 
higher temperature than you otherwise would. In the glow 
lamp, as they were not dealing with gas, it did not seem that 
the materials could play any such part. There seemed to be 
something in that idea, because it was necessary for the mantle to 
bs a certain exact composition; you could not take thoria or 
zirconia at random and use it; you must have a certain 


definite combination to produce an efficient mantle. In fact, it was 


the addition of 0'4 per cént. of ceria which converted the Wels- 
bach burner from a ghastly failure commercially into a wonderfal 
success. He zhould like to know whether the mantle was not at a 


‘much higher temperature than the flame which surrounded it, and 


whether a particular combination of materials did not reach a much 
higher temperature than another combination immereed in the same 
flame. If so, it not merely the temperature of the flame which 
pu the result. There was one great advantage about the 

ernst lamp, it did not seem to require a thinglass bell and a vacuum, 
and thus got rid of a very serious diffloulty, because these bulbs were 
very fragile, and were easily destroyed by a touch of a broom or care- 
lessness in carriage; many lamps also were defective, not from any 
fault in filament, but because the vacuum was imperfect. He should 
like to know the reason of the difference ín the colour of the light of 
the Welsbach and the Nernst lamps—was it a difference in material 
or in temperature ? He understood from his colleague, Dr. Armstrong, 
who visited Prof. Nernst some time ago, that it was essential to use 
an alternating current, as with a direct current the incandescent rod 
Boon ceased to make good contact with one of the platinum 
terminals. 

Mr. HmaN Махтм said he had always understood tbat the light in 
the Welsbach burner did not depend entirely on the temperature, 
There were many things in nature which gave light without any heat 
at all; such were glow-worms and fireflies. His opinion was that 
any substance, if there were any which did not volatilise at all, 
would give a light proportionate to the temperature; that platinum 
or iridium, or iron, if the iron was not burnt, would all give the same 
light at the same temperature, provided noné of the material was 
wasted. Of course, if the least psrticle passed into the air, the flame 
would be coloured. In all probability the light emitted did not 
increase as the temperature directly, but as the square, some said as 
the cube, and some said as the fifteenth power of the temperature, 
and he was inclined to think that a slight increase in temperature 
increased the ligbting power a great deal. In the Welsbach burner 
ihe light was not white, and that, he thought, indicated that some 


due merely to the temperature. If car eated to the same 
кериш» it would not give the same lig 

R. B. Ensxrwm said it would be an enormous advantage to 
central supply stations when these lamps came on the market. There 
was & great difficulty in getting satisfactory £00.volt lamps, though 


change was going on which made the apparent light higher than that 
were 
ht. 


he did not know that they were much worse than the 100 volts. The 


fact was the public were now educated up to a much higher standard 
of light, and wanted much more than satisfied them some years ago, 
when they were only used to candles and ordinary gas burners. 
Those who were formerly well satisfied with two wax candles in their 
dressing room would now put up two 32-candle-power lamps over 
their dressing table, and the lighting all through the house was on 
the same мед They were not content with ар 8.candle-power lamp 
that gave 8 candles, but wanted it overrun so as to give 10 or 12 
candles, and the 200-volt lamps would not stand this; the old 100 
volts stood it to a certain extent, but soon got inefficient. The great 
trouble wi h all central stations was that the lamps took more current 
than they used to. It looked as if these lamps would give the public 
what they wanted at & reasonable price. 

Mr. W. M. Monpr thanked Mr. Swinburne for speaking the trath 
about the 200-volt lamps. The supply of lamps was a matter which 
really required attention, because it led to a great deal of dissatisfac- 
tion. He thought the correct plan would be for the companies to 
supply not electricity, but light ; and instead of persuading customers 
to buy lamps cf any particalar kind, they should make an inclusive 
charge, and supply them with lamps themselves, this would prevent 
dissatisfaction. He congratulatcd the society on this paper, which he 
thought would mark a new n in electric lighting; it was the first 
page in а new volume, recording an invention which would rank with 
that of the Swan lamp, since which there had been nothing brought 
forward so pregnant with results. They must also congratulate Prcf. 
Nernst on his invention, and teke care that he had the credit of it, 
and was nof robbed by a number of people, who wculd be immedi- 
ately writing to the Times to say that they did the same thing in 
their back kitchen 20 years sgo. That was what always took place 
in the case of a new invention. Mr. Maxim had anticipated what he 
was about to гау about the glow-worm. Prof. Langley, in America, 
dealt with the radiation from fireflies and glow-worms in a paper & 
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few years ago, and gave a diagram showing the total radiation, and 
what propor was luminous; the result proving that the glow- 
worm solved the problem which Tesla, Hertz, and many others 
had been working at, of making nearly the whole of the raya lumi- 
nous. If they could only get a glow-worm to come and read a psper 
explaining bow it was done, Dr. Nernst’s lamp would have no future 
before it. One advantage these lamps possessed was that they would 
be able to qw their cigars and pipes at them. He agreed with Mr. 
Swinburne that the possibilities of the carbon filament were about 
exbausted ; there had been very little improvement for а long time, 
and it was a remarkable thing that just when the carbon filament 
was failing to meet their requirements, this new invention should be 
made, which seemed to meet the case. It was like the discovery of 
gutta-percha at the critical period, which got electric cable makers 
ont of their difficulties. But, though the new lamp was evidently a 
very robust child, it was still a child, and it would at any rate take a 
little time to displace existing lamps. If lamp companies’ shares 
went down at all on account of the Nernst lamp, he would like to 
buy some, as they would have time to rise again before the incandes- 
cent carbon disappeared. | 

Dr. Егиміма asked if there was any deterioration in the quality of 
these lamps after atime, such as ocourred with carbon filaments aud 
Welsbach mantles; because this would be very important in con- 
sidering the commercial value of the invention. If the lamp only 
required 1 watt or 1j at starting, and, after a few hours’ work, 4 or 5, 
it would be a serious diequalification. It was well known that 
most of these radiants did deteriorate aftera time; with the lime- 
light, for instance, after a few minutes, the radiant quality of the 
lime diminished, although it was played upon by an oxy-bydrogen 
flame at a constant temperature ; and turning the lime round would 
markedly increase the amount of light on the screen. 

Major Froop Paas, having congratulated Mr. Swinburne on bis 

per, said he was much interested in this subject, though be was not 
a scientific man. When he saw Prof. Nernst some months ago, in 
Germany, ће was very much astonished to find that so young a man 
had been able to attain n scientific position. Mr. Swinburne 
had spoken of the carbon lamp having reached finality, but he might 
say those connected with carbon lampes, as he was, were as much 
interested as anyone. in this new departure. They had a higher 
interest than that of ару particular lamp, and that was in the 
advance of electricity. He quite agreed that nobody but Prof. Nernst 
could olaim the credit of this invention. It was one T bad 
ben expecting, and it could be worked in conjonction with existin 
systems, so that all who were cónnected with electric work woul 
find themselves indebted to Prof. Nernet. In the old days they had 
had Maxim, Edison, and Swan; and some people thought one was 
going to kill the other, but instead of that they all helped the 
general advance. This was, to a certain extent, going back, for Swan 
fint worked at а rod, but, he believed, it was an advance which 
might benefit all connected with electricity. 

Mr. H. CorsPax said several applications for patents had already 
been put in, which e to claim the benefit of tbis discovery, 
but he did not think they would prove successful. With regard to 
the question of deterioration, he was told by Prof. Nernst, some eight 
months ago, that, as far as he could discover, these lamps did not 
deteriorate in use; of course, this could only ba proved by expe- 
rience, but if it were во it would be very remarkable, seeing that in 
every other form of incandescent lighting yet tried there was tbis 
deterioration. He should be glad if Mr. Swinburne could tell them 

. What it was which limited the life of the filament, because, when be 
paw Prof, Nernst, һе did not think he had then arrived at avy ex- 
planation. He was astonished at the progress which had been made 
In the eight months since he first saw the invention; the limit then 
‘was 200 hours, the firet experiments only baving attained 40 hours. 

Mr. CAMPBELL BwiwrON said Prof. Ayrton was not strictly accu- 
rate in saying that this was the first attempt to use a heated 
electrolyte. 8 me 20 ycars ago Jablocbk ff showed a lamp in 
London consisting of a strip of kaolin, along the top of which he put 
what he called a match, which consisted, he believed, of carbon 
mixed with treacle; this conducted the electricity —100 volta—until 
it heated the kaolin, and that then formed the condnotor. He would 
not go into the question of how far that was an anticipation of the 
present invention, he only wished to correct the impression that 
nothing of the kind had been tried. They must all admire the great 
advance which had now been made, and they knew that the 
Jablochkcff lamp never came to anything. With regard to the 
lighting power of incandescent gas mantles, be had many experi- 
ments on them with cathode rays, by which you could heat them to 
& very high t:mperature without tbe ute of gas in the ordinary sense, 
and he found there was no appre nable difference in the amount of 
light given by a mantle «f pure thoria and one with the addition cf a 
small percentage of ceria. 

Mr. Sypuzy Mons said he was interested in this question on the 
ocmmercial side, and especially as connec'ed with the competition of 


wupicips] authorities, who were now commencing to manufacture 


and electric fittings, which he feared would seriously interfere 
with the progress of invention. They bad heard that invention in 
copjarction with carbon filaments was exhausted, but this opened up 
a new iodustry, which he hoped w.u'd be taken up and improved by 
English engineers and inventors, for they could not suppose that 
ird. bad yet beeri done. 

Mr. J. G. Lonhaixn asked what amount of heat was emitted by this 
шр compared with an ordinary incandescent опе. 

т. A. H. Dykes asked what was the power required for these 
lamps. He bad been working out а scheme for street lighting, and he 
found the difficulty was that, while arc lamps were too large, ordinary 
incandescent lamps were not a great success. This lamp appeared to 
bave many advantages for such purposes, and разова y the volume 
of light-giving material, being so much larger than a carbon filament, 
46 would have much greater penetrative power in foggy weather. With 


- 


regard to lighting up, a man could go round and apply heat under. 
neath these 1 well as he could turn on the ordinary gas 


lamps. 
Mr. SWINBURNE, in reply, said the question of the temperatura of 
a Welsbach burner was a very large subject, with wbich he covld not 
attempt to deal fully. If you examined a burner with the mantle 
off, there was a zone of very high temperature, which would easily 
fuse platinum; but most measurements made were erronecus, because 
they were taken with а thermopile, which never got the real tem- 
poren of the burner; the great difficulty was to what was in 
he burner to the temperature of the burner. In dealing with the 
light given by incandescent bodies it must bs remembered that the 
light depended on the emissivity. If the only temperature at which 
you got much light was very high—very close to the temperature of 
the gas—you must use something of very low emissivi y; if it were 
large, the heat given by the burner was rapidly given off, and if 
infinite the temperature of the mantle would remain at toe ave'age 
temperature of the room, and you would not get any light. О: ће 
other hand, if the emissivity wore very low, thovgh the mantle would 
get to a high temperature, it would not give light for want of 
emissivity. A pure white body, such as pure zirconia, gave very littl; 
light, because the emissivity was too low, though the temperature 
was high. To get the highest efficiency you must haye emissivity 
enough to give plenty of light without robbing the flame of its heat 
too eoon, From a white oxide like thoria you did not get much 
light, but if you added & small percentage of ceria or some other 
coloured oxide—it did not matter much what—you got light. A 
great deal of unnecessary mystery had been introduced into 
the subject because it was known that erbia gave some curiously 
characteyistio speotra, but erbia was only present as an impurity. 
Another point was that cerium bad two sets of compounds, and it 
was supposed that it was continually hopping backwards and for- 
wards from one state of oxidation to another. Ia dealing with a 
ubject like this, he thought the proper way was to take a simple 
explanation if it fitted the case, and only if it did not go to & more 
complicated one. He saw no reason to suppose that temperature did 
not account for the results, if it would fuse platinum, and if it would 
soften the mantle, as it would. In making Welsbach mantles— 
though having advised the company be must not say everything he 
knew—they werd sometimes raised to such a high temperature that 
they softened, and then they gave more light. Prof. Ayrton had 
quoted seve:al anonymous authorities, but had not given the resson: 
for their opinions, and so it was impossible to deal with them. They 
involved questions of thermo-dynamies into which there was not 
time to go. The case of spongy platinum was altogether different; 
there was a chsmical combination started by the heat, which would 
not otherwise take place. Here there was no reason to sapposs there 
was such a combination; spongy black would give no light, and a 
solution of platinum Des upon a mantle would destroy its light-givinz 
power. He vod that colour was largely a question of temperatur ; 
ut you could produce different colours by using different materials. 
emission was the complement of the absorption. A blue body 
when heated gave an orange light. With regard to a vacuum, its 
effect was to get rid of convection. If you tried to heat a loog 
thin filament of carbon, it would be inefficient on account of ооп: 
vection; but with a short, thick rod the convection was not serious. 
Practically, he believed these Nernst lamps would not work io a 
vacuum. He had not tried many experiments himself, but ao he 
was informed. The reason generally given was that electrolysis was 
going on, and that oxygen was being absorbed from the air at one 
terminal, and being given off at the other. That was Prof. Nernst's 
explanation, but he thought there was another factor to be taken into 
account. It was perfectly simple on paper to electroly:e salt and get 
out chlorine and sodium; but when you tried it you did not get 
either. The reason appeared to be that the chlorine and the metal 
were dissolved to some extent in the fased bodi .s, and got across very 
quickly. He did not think true electrolysis took place to any extent, 
but there was a continual diffusion of the substances across which 
was undoing the work of electrolysis all the time; but that was not 
sufficient to make it work properly in a vacuum. All the lamp; 
shown were on the alternate current, but he had tes'ed them 
with the direct current, and found their efficiency oonti aued 
right through. That was some six months ago, when they lasted 
200 hours. Now they had got to 500 hours, aud he had no 
doubt they would go much higher. He did not know n 
abont glow-worms, and doubted whether anyone else did; but he di 
not k such questions had much to do with the matter; it was 
more а question of the red-hot poker order, quite smple. With 
regard to the emission of light at a given temperature, it was not the 
least likely that there was any such simple law as Mr. Maxim had 
suggested. The simple law would be as to the emission of power r 
energy. Light was only а certain small cotave of vibrations that 
affected the human retina; it was not distinct from heat or the 
radiations of still bigher frequency. It was not likely there was any 
definite Jaw as regarded light; probably it depended, for one thing, 
on the eq e locking at it. With regard to deterioration and its cause, 
after running some time the material appeared to get crystallised ; 
what else happened he did nct kcow. Probably there was a gradual 
tendency for the rod to get uneven; then it would get more heated 


in one , and softer, until at last it melted... Prof. Ayrton seemed 


to th that the compound in the Welsbach mantle was chosea 
entirely for giving light; but anyone who used those lights knew 
that the strength of the mantle was of great importance. You could 
get а very good light frcm yttria, but you could not get a strong 
mantle that wculd not warp. The manufacturer had to consider 
strength, portability, and durability; and one point about 
that was that both the Welsbach and Nerast were at a very 
high temperature, just short of the fasing point, at which the 


. material very slowly evaporated. If you took a thoria mantle and put 


lime on it, it would give.a very nice light at first, but the lime would 
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soon volatilise; so would many other substances. Ceria went off 
quicker than thoria, and the result was that after running a thoria 
mantle with a small amount of ceria for some time you had a pure 
t horia mantle. It was not that the power of the ceria was exhausted, 
but that it was not there. He did not know what caused the 
deterioration of the limelight. Probably the lime began to sinter 
together, and therefore you did not get the same temperature as 
before. He congratulated Major Flood Page on the exceedingly 
broad-minded view he had taken of the subject. With re to the 
early Jablochkoff lamp he had no information. His own impression 
was that the Jabloobkoff candle was the only thing which was at all 
succeseful. That was in use in 1878. There was another lamp which 
"nnam on & hot material between the poles, called the Lampe 
Soleil, in which an arc was struck across a surface of marble, which 
m very hot, and finally conducted and gave an illuminant surface. 

e cathode rays experiments referred to by Mr. Swinton, bore out 
what he bad said about the earths, that it was simply a question of 
temperature. There was another inventor, he believed, working on a 
lamp with cathode ravs, and no doubt they could be made to give an 
efficiency equal to the Nernst if the earth were raised toa sufficiently high 
temperatare. With regard to the amount of heat given off, it depended 
on the amount of power used. If you took 100 watts, probably 
nearly 100 would go off in heat, as only a small percentage cf the 
energy was converted into light, and until Mr. Maxim and Mr. 
E ey could tame their glow-worms, he was afraid it would always 

в 80. | 

The Онлтвмам, in proposing a vote of thanks to Mr. Swinburne, 
reminded the andience that, with all their enthusiasm, the com- 
mercial success of this new lamp depended on the price at which it 
was offered, and as to this they had, as yet, no information. When 
electric accumulators were first discovered, it was supposed they 
would revolutionise the industry, and do all sorte of wonders; but 
though they had been certainly useful, they had not done what was 
expected of them. In the case of these lamps, if they were sold at 
1s. 1d., all charges included, and an ordinary carbon lamp was sold at 
1s., he feared the latter would be generally purchased. 

The vote of thanks was carricd unanimously, and the meeting 
adjourned. 


THE WORK OF THE REICHSANSTALT AND 
OF THE VERSUCHSANSTALT, BERLIN. 


WITH reference to our leading article of October 14:h upon the pro- 
posed National Physical Laboratory at Kew, the following summary 
of the work carried out at the Reichsanstalt, and at tbe Versucba- 
anstalt, Charlottenburg, in recent years, will be of intereat to our 
These two institutions in Berlin are State supported, and 
are intended to be supplementary, the one to the other. The former 
is engaged chiefly with the investigations relating to physical con- 
stants, the latter with the practical questions arising in the applica- 
tions cf science to industry. | 
The publication cf the results obtained by the workers in tke 
Reichsanstalt, commenced in 1894, and the following subjects, are 
dealt with in this, and in the aucceeding volume :— 


1894.—Vol. I. 


The inception and aims of the Reichsanstalt, by v. Helmholtz. 
Mercury thermometers ; their manufacture and calibration. 


` 1895.—Vol. II, 


Comparison of thermometers. | 

The expansion by heat of solid and sami-solid bodies. 
The variation in the force of gravity with height. 

The optical es of quarts in sodiam light. 

The value of the ohm. 

The determination of electrical resistance. 

The normal ohm at Charlottenburg; mercury and wire. 


The results cf the investigations carried on at the Versuche- 
anstalt have been published continuonsly since 1883, and the 16 
volumes containing the records of the work during the period 1882— 
1897, form a most valuable addition to technical literature. 

It ie regrettable that the various English technical papers or 
{ша devoted to the subjecta with which these investigations deal 

ve not made greater use of these volumes for the benefit of their 
readers. The Committee upon the Deterioration of Paper, appointed 
in 1896 by the Society of Arts, has, it is true, published abstracts of 
all the original investigations carried out at the Versuchsanstalt 
relating to paper, but beyond this we are not aware that any other 
industry in this country has had its attention called to these valuable 
publications 
ate published in the 1896 and 1897 volumes, shows the charscter and 
scope of the work carricd on in the Versuchsanstalt. 


1896. 


Three investigations by Prof. Martens, director of the laboratory, 
relating to the strength of compressed gas cylinders, the strength and 
microscopic structure of iron rails, and the methods of conducting 
pressure tests with solids. 

Two investigations by Dr. Radeloff, bearing upon the strength and 
elasticity of building materials, and the physical characteristics of 
iron nickel alloys. 

Four series of tests by Dr. Gary, relating to the manufacture and 
examination of cement, tiles, and bricks. 

Numerous investigations by Dr. Herzberg, bearing upon tha manu- 


facture and testing of paper and card 


The following list of investigations, of which records 


Five inquiries by Dr. Holde, relating to the examination of oils 
and fate, and to the saponification of liquid fate. 


1897. 


One in tion by Prof. Martens, bearing upon the hardening of 
mortars and of concrete. 

Five investigations by Dr. Radeloff, relating to the strength of 
pine wcod, of wire rope, and of hemp rope, the influence of tem- 
perature upon elasticity tests, and the suitability of certain materials 
for railway construction purposes. ` 

Three inquiries by Dr. Gary, dealing with the testing of natural 
rocks and stones, of artificial asphalt, and of old mortars, and short 
notes upon faulty tiles, faulty cement, and the use of refuse from 
sewage worke. 

Numerous investigations by Dr. Herzberg, relating to the manufac- 
ture, classification, and testing of writing, printing, and packing 


papers. 
One investigation by Dr. Finkener with reference to the composi- 
"fe proposed extension of the existing Physical Laboratory a 
e ex on of the ting 
Kew will, of course, still leave us far behind 925 German rivals in 
the matter of State aid and equipment for this kind ef research 
work; but now that a beginning has been made, we may confidently 
expect further developments, and possibly a Werner v. Siemens may 
arise on this side of the Ohannel to endow the new National Physical 
Laboratory with ample means for the erection of new buildings, and 
purchase of all the apparatus required in its future work. 


PHYSICAL SOCIETY. 


ANNUAL QENERAL MEETING, FEBRUARY 10th, 1899. 
Mn. SHBLFORD BIDWELL, F. R. S., President, in the Chatr. 


Тип report of the Council was read by Mr. H. M. ELDER. Dr. 
ATKINSON then presented the treasurer'" report, and showed that 
although there was only a small balance in the bank, the financial 
ition bad somewhat improved. The list of Fellows lost to the 
Бссівіу by death was read; ur cet includes the names of 
Latimer Olark, O.E., F. R. S., James Douglass, F.R.S., John 
Hopkinson, D. Sc., F. R. B., J. E. Myers, Eugene Obach, Henry Perigal, 
F. R. A. S., and Bartholomew Prioe, M.A., F.R.S. After some remarks 
with regard to the library and the subscriptions, votes of thanks 
were passed to the Ocuncil, the auditore, and to the other officers of 
the Society. The president then moved a vote of thanks to the 
Chemical Soci: ty for the use of the rooms at Burlington House. 
Council and cfücers for tbe forthcoming year were elected as 
follows :—President, Oliver J. Lodge, D. So., F.R B. Vice-presidents 
who bave filled the office of president :—Dr. J. H. Gladstone, F.R.8., 
Prof. G. C. Foster, F. R. B., Prof. W. G. Adams, M.A., F.R.B., The 
Lord Kelvin, D.O.L., LL. D., F R B., Prof. R. B. Clifton, M.A., F. R., 
Pr f. A. W. R inold, M. A., F. R B., Prof. W. E. Ayrton, F. R S, Prof. 
G. F. Fitzgerald, M. A., F. R. B., Prof. A. W. Rücker, M. A., F. R. S., 
Oapt. W. de W. Abney, R. E., C. B., D. C. L., F. R. S., Shelford Bid well, 
M. A., LL. B., F.R.8.  Vice-presidente: — Т. Н. Blakesley, M. A., 
C. Vernon Boys, F. R. S., G. Griffith, M. A., Prof. J. Perry, D. Sc., F. R. S. 
Secretaries :—W. Watsc n, B. Sc. (Physical Laboratory, South Kensing- 
ton), and H. M. Elder, М.А. (50, City Road, E. O.). Foreign secretary: 
— Prof. B. P. Thompson, D.Sc., F.R.S. Treasurer :—Dr. E. Atkinson. 
Librarian:—W. Watson, B.Sc. Other members of Council :—Prof. 
Н. E. Armstrong, D. So., F.R.S., Walter Baily, M. A., R. I. Crom 
ton, Prof. J. D. Everett, D. O. L., F. R. S, Prof. A. Gray, LL. D., F. R. ., 
E. H. Griffithe, M. A., F. R. S., Prof. J. Viriamu Jones, M. A., F. R. B., 
8. Lupton, M. A., Prof. G. M. Minchin, M. A., F. R. S., and J. Walker, 
A. 


. 


The newly-elected president, Prof. OLIVER Lopanx, then took the 
chair, and an ordinary meeting was held. In his address he 
referred to the heavy death roll of the Society d the past 
year, and to the tribute paid to the memory of John 
at Cambridge University. Prof. Lodge then commented on the 
quickness with which scientific discoveries were now applied 
to practice, and to the interest taken in such applications by men of 
science. He did not know whether this was due to the example and 
inspiration of Lord Kelvin, or to the progress of education among 
the public. He regretted that the public were so ignorant of scien- 
tific subjects. Rapidly reviewing the work done in physics during 
the past year, he spoke of the experiments of Righi, Preston, Michel- 
son, and J. J. Thomson, and called attention to a prediction lately 
published in Nature by Prof. G. F. Fitzgerald with regard to the 
probability of being able to obtain magnetio effects by passing cir- 
cularly po. light through absorptive media, After commenting 
upon the important position now occupied by terrestris! magnetism 
among tbe sciences, and to the advantages of the publication now 
known as Science Abstracts, Prof. Lodge said there was one event of 
exceptional significanoe to physics that had happened during the past 
year, an event of which science would feel the eff ct for centuries to 
come: the Government had decided to begin to establish a N 
Laboratory. He wished to congratulate Bir Douglas Galton, and 
himself, on the speedy result of their urging the matter ees 
British Association. He thought the thanks of the Physical 
were dae to the committee appointed by the Treasury, especially, 
perhaps, to Prof. Riicker, as acting-chairman of that committee, and 
to Mr. Chalmers, who represented the Treasury, for the way in which 
the work had been brought to an issue. There was much for,which 
the present Government deserved praise during the past year; he 
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wished there could be added to their laurels the inauguration of a 
U for London. Prof. Lodge then went on to the specific 
subject of his address: The opacity of conducting media to light and 
to electric waves generally, emphasising the brilliant work of Mr. 
Oliver Heaviside in unifyiog phenomena apparently different, dis- 
cussing the effect of boundaries, and dealing specially with the ques- 
tion, first attacked by Maxwell, of the theoretical opacity of the gold 
leaf. This part of the address will be published in full in the Philo- 


Magazine. | 

Prof. Ayzrox said, with regard to the attenuation of electric waves 
by the earth, that Mr. Whitehead, some months ago, came to the 
conclusion that when the primary and seccndary coils were placed 
flat on the earth at a distance from one another, nearly all the en 
of the primary was absorbed by the earth before reaching the 
secondary. The degree of absorption was so great that Mr. Whitehead 
bad hesitated to publish his theoretical results nntil experiment 
should confirm them. 

Prof. Горав concurred with Mr. Whitehead's result. Three cases 
were to be considered. In the first, one horizontal оой is superposed 
to the other, with sea-water or some other absorbing medium between 
them; in tbis case the шире at moderate distances is not 
excessive. But, of course, if the coils are formed of cable sheathed 
with iron, as in the recent experiments made by the Royal 


of electric waves 
to secondary. In the s 5 


Prof. Олвит Foerms then took the cbair, and Prof. OLIVER Lonan 
read a paper by Mr. Buszammm Dans on "A Naw Form or 
AMPEREMRTEB AND VOLTMETER WITH A LONG Scar.“ 


These instruments are already well known, although no account of 
them has actually been published. They are of the moving-coil, 
long- , portable type, with a very u 
maximum. The magnetic circuit has only one air-gap, which is 
generally the space between a central cylinder of iron or steel, and a 
concentric tubs of iron, modified in various ways for facilitating the 
adjastment of the | induction and the placing of the coil. 
The central cylinder is bored axially, and one side of the rectangular 
coil is pivoted at the top and bottom of the hole thus made. The 
second side of the coil movesin a circular path in the annular air-gap. 
Photographs of the instruments in several modified forms were 
exhibited. 


Prof. Ayrton said the instruments appeared to ba very successful ; 
he ep bear "m of their таве pad as regards e 
length of range. e general principle by which long-range was 
be obtained on moving coil, Portable instruments, was developed 
some 10 years ago by M. Carpentier, of Paris, who used a central 
magnet surrounded by a concentric hollow cylinder, with only one 
side of the coil in the magnetic gap between them; but it was not 
portable form of instrument, for the coil was suspended. 
yrton had himself worked in this direction in the “static 


893. 
The vice-president (Prof. Олвиу Есетив) proposed a vote of thanks 
to the suthor, and the meeting adjourned until February 24th. 


TROLLEY LINES APPRECIATED IN 
PHILADELPHIA.* 


Evan the best citizehs and business men in our large cities do not 
always know what is to their own interests. Instances without 


vicinity. After the service has been regularly established and the 

тре рез reluctantly steps aboard the electric сат, he has to 

admit it is superior to anything that preceded it. After а time 

it would be коша as a calamity to any commanity to lose such 
n es. : 

The Philadelphia Telegraph makes the following comments, which 
not only are true of Germantown, but many another ә district or 
suburb of our cities: “ The advent and development of the trolley 

; after four years of successful test, demonstrated to 

wn residents that'the overhead trolley system, with its 
unsightly poles and wires, was in reality а blessing in disguise. 
Germantown has been for many years peculiar in its obetioate 
adherence toes*ablished customs and for its ition to innovatione, 
no matter what ulterior benefit might accrue from their introduction. 

“The opposition was so strong that a committee of ciiizəns of 

intelligence and ability was organised for the express 
purpose of fighting the scheme to the bitter end. Literature was 
Widely ciroulated, wherein it was asserted that the trolleys would not 
only be a daily menace to the lives of men, women and children along 
the routes, but it waa pointed out that a great depreciation in property 


* Street. Railway Review. 


orm scale from 2 ro to 


values in the neighbourhood of the street car lines would follow, as 
the davgers resulting from the overhead wires and the electrical 
current would deter people from occupying or renting houses on 


streets which the trolley cars would pase. 

“The fa of this argument, although its supporters included 
men of deep learning in business and scientific lines, is easily shown 
in the erful advance in property values during the past eight 


years. The total value of prop in Germantown in I890 was 
$31,373,625, and in 1894 it increased to $37,998,781; in 1896 it was 
$40,118,830 ; in 1897, it was $44,490,970, und for the present year it 

ill easily reach $50,000,0С0. : 

“A study of these figures shows that the advance in values since 
1894, when the trolleys began running, exc:ede in great proportion 
the increase before their introduction. Another advantage shared by 
Germantown with other suburbs is that of increased mail facilities. 
Before the days «f trolley postal cars the railroads carried all postal 
matter intended for this suburb. The mail matter was conveyed in 
waggons to the stations and there were cften long intermissions 
between trains. Now the railway post ссе makes the trip between 
the main post office and the Germantown branch ia less than three- 
quarters of an hour, к in returns both ia the quantity of mail 
delivered and received greatly in excess of-former years. 

“ The inhabitants of the little borough along the old German‘own 
roads have long pursued the solitary tenor of their way aud been 
content to follow ri “7 the footsteps of their forefathers, but the 
clanging of the trolley bell and the hurry and bastle of the swift] 
moving car have awakened them to a realisation of their ability an 
id pee of home development. The last few years have been 
productive of great progress in Germantown real estate, and the 
residents do not hesitate to give the credit for the revolution to the 
one-time abused, but now eagerly welcomed, troll zy car.” . 


MACHINE 8HOP MANAGEMENT IN 
EUROPE AND AMERICA. 


Warma in the Engineering Magazine, Mr. Н. F. L. Orcutt deals 
with the question of costs of manufacture, pointing out what few 
American writers will admit, that the average of pay in Americs is 
less than it is in Eagland. He emphasises tho fact that machine 
tools are attended by more or less trained labourers, whereas in 
sary so-called engineers, or skilled men, are employed. 

A few skilled men in America are employed to have a general over- 
sight, but the actual ranoing of the tool is in the hands really cf a 
man off the floor, to use the shop expression. Of late the produc- 
tion of true surfaces has been more and more accomplished by grind- 
ing, the turning tool merely roughing out. In this way the lathe 
hand need poseess little skill, for he can rua two or three machines, 
take heavy cats, and throw the piece to one side to be fini-hed. The 
p then steps ip, and he also can run two or three machines, and 

finishes the article to limit gauges. Oncap and good work can 
thus be turned ont, and this is not possible where work is first tmn: d 
JJV method «f filing. 
The sub-division of labour is carried even to the grinding of the tools, 
which are ground all alike for the same work and by unskilled men. 
It is, of course, a misnomer to speak of machine attendants as engi- 
neers, The term bas come down from the time when the Amalga- 
mated Society of Eagineers took its rise in opposition to the Steam 
Engine Makers’ Society, the members of which could at one time 
oA to be engineers, for they were as a b-dy, men of resource 
тта : telligence, and entirely different from the average Amalgamáted 

y engineer. DU 

An attendant on a turret machine in America will earn about six 
shillings a day for which he will work about 10 hours. In Eaglish 
prices of commodities this six shillings is about equal to four shillings 
according to locality, and he will turn out, says our author, two to 
three times more work than the best lathe hand at 38s. to 455. in 
Europe. American work is done by cheap labour supe:vised by а 
foreman who gets probably double wages and can keep ten machines 
going. The real wage of the attendant is thus the 64. + th of 19s. 
or, say, 7s. 6d. day per machine. 

Fitting . is reduced to a very minor operation, for where 
all prn are bored or ground to gauge there is small chance of 
misfits. Mr. Orcutt says such methods are practically unknown in 
Europe. Here we believe he is wrong. There is too little of it, bat 
what there is goes one step beyond American practice, and it is the 
extension of tbe system which i$ to cheap and good pro- 
duction. Both America and Germany, however, are practically free 
of the influence of trades unions so far as the. interference with the 
use of machine tools is concerned, and this, it will be remembered, 
was at the bottom of the great strike of 1897. A especial factor, how- 
ever, in American practice is the raw ial; American- tools are 
comparatively flimsy, but they have equivalent material Soft cast- 
iron with pickled surfaces—a particularly soft quality of steel also, 
make it possible to take faster cuts. Mr. Orcut£ says he knows of 
no English or German makers of the soft class of steel delivered to 
American works near to size, and at 21. рег lb. In America, also, 
sheet metals are rolled nearer to size and cheaper than in Europe. 
Finally, it is interesting to know that Am rica's best machine makers 
use English steel. Evidently the use of rough and hard cast-iron 
has had some influence in developing and maintaining English steel 
at the top. Bat this will not prevent Americans using tbe best 
English steel and getting through а lot of work on their own softer 


materials. 
We think that manufacturing must all end in coming into line 
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with the system described by Mr. Orcutt, but when it does so come 
into line we think, aleo, tbat the working day will be shorter. The 
condition of the lower grades of workers in America is not enviabl>, 
though mitigated by well arranged workshops. We cannot think 
that pure repetition work can be carried on by human b»inga, and 
that these should retain much humanity with long hours. Unfor- 
tunately, tbe cry for shorter hours has always been acoompanied by 
refasal to recognise the only means by which shorter hours are pos- 
sible. Technical education can do very little for the mass of machine 
tool minders, who can learn in a few weeks to move a lever or turn a 
knob just as nimbly as Lord Kelvin himself and to as good a result. 
Does it not follow that where modern manufacturing is carried out 
the rank and -file must bave some outlet or change. This should be 
provided for in intellcctaal directions. How to induce the mass of 
unskilled workers to become civilised is the problem before the 
nations. Unlese this can b» brought abont the successful manu- 
facturing community cannot be other than semi-savage. 


— — 


MOLECULAR CONTACT. 


Bomm recent experiments with an interferometer are described by 
Mr. Jas. Stevens in the Physical Review. He infers from the resulte 


. he obtained that when a foroe is applied tending to cause movement 


of sliding of one body upon another there is developed a certain 
amount of movement of the surfaces one upon another before the 
body sctually begins to move. This motion, unlike that prodaced 
when friction is overcome, is not perceptible under crdinary condi- 
tions, and on the removal of the pressure the plate returns to its 
original position when the force is removed. These minute move- 
ments ara nearly proportional to the forc» applied to produce them. 
The law appears to hold good for the case where a plate slides on ite 
edge for rcugh or smooth surfaces alike, for both dissimilar and similar 
surfaces of contact, and also when extra load is placed upon the 
moving plate. 

The explanation c ffored is that a force insufficient to produc; com- 
plete rupture between the molecales in contact cause an additional 
stress whioh pulls back, to their normal position, the bodies, when 
released from the external force. 

The (xplanation to more material minds seems to be, however, that 
all surfaces, however polished, may be compared with a brush. 
Innumerable points of opposition are present. Some movement is 
possible between two interlocked brashes, and considerable force is 
necessary before thess are made to let go, and until this force is 
exerted, the removal of apy lesser force will allow of return to 
the normal or ioitial position. К 
. The source of light in the experiments was а sodium light, in which 
motion through a dark or yellow space is equal to 0:25 wave lengths, 
and may be read to 0 025 of a wave length. The plates used were o 
brass, copper, steel, and cast-iron, measuring 8 x 5 x 1 cm, smoothly 
polished on one edge and side. 

Tae various plates weighed, according to material, from 220 5 to 
973 7 grammes, and some of them showed the movement with a pall 
of as little as 11 grammes, and in no case did 16 grammes fail to show 
movement; and, excepting where one of the metals in contact was 
steel there was no failure to retara to initial position until a pull of 
36 grammes had teen applied, while as much as 96 grammes was 
in one case applied before some permanent displacement was 
recorded. 

Toe figures generally do not confirm the generally accepted idea that 
the friction of a body at rest is greater than that of the same body 
when in motion, the pull to produce actual motion exceeding that 
called for by the coefficient of friction in some cases and falling 
below in others. Farther experiment would seein necessary to enable 
any definite conclusions to be drawn. 


ELECTRIC PUMP EFFICIENCIES. 


Some recent teste of single-acting outside packed plunger 
pumps driven by electrio motors are given in the Zflectrical 
Engineer (N. T.). Two series of tests were made. In the 
firet series, with a constant voltage of 220 at 60 cycles, four 
heads were worked against and the efficiencies observed. In 
the second series a constant pressure of 100 Ibs. per square inch, 
or 231 feet head, was maintained. In each case the maximum 
efficiency obtaired was nearly 70 per cent. The pumps were 
driven through cut gearing by 65 H.P. General Eleotris 
alternating current motors at 450 revolations, the gearing 
being 10 to 1, and the pumps making 45 revolutions per 
minute. The pumps were designed for 850 feet head and 
1,250 gallon: per minute, 

In the second series the duty was varied by varying the 
ep2ed. Head was measured by pressure gauge, and is thus 
independent of friction. 

The following tables give the observations made. The 
efficiency of both pumps and motors app ars very high— 
considerably more than should be expected in ordinary prac- 


tioe. The frictional resistance of the packings, and the 
‘internal work of the pump generally, are seen in their effects 
‘on the power by the very much larger efficiency under the 
heavier loads ; — | 


First FERI ES. 


Efficiencies. | 
Pressure. | Head. por Ampere. 
Pump. Motor. Total, 
2 57 5 537 827 . 444 726 | 63 
50 115 67 883 578 82 82 
100 231 761 830 67 88& 133 
152 801 86 5 69 3 | 856 198 


SECOND SERIES. 


| E ficiencies. 


| Power 


C,cles. Gallons. | factor, Amperes Volts, 
| Pump. Motor. Total. | | 
8 AU SEEN. cer Med A МЕЕ 
95 490 | 723 774 56 865 ' 140 74 
40 795 775 | £36 648 868 140 147 
5) 1.040 782 86: 67 86 140 | 187 
60 1,950 78: 873 C8 85 140 220 


| | | 


{ш two systems of test biing oat these effects very 
clearly, — i | : 

. The combinel efficiency appears very high and much 
above what should be counted upon except with assure d 
conditions. 


A NOTE ON THE ELECTRO-DEPOSITION OF 
VANADIUM. 


Br SHERARD COWPER-COLES, 


VANADIUM has not received the attention is deserves at the 
hands of eleotro-metallurgists. Vanadium oxidises slowly iu 
the air and has а very high melting point, about 9,000? C 
(qual to 8,600? F.), and is neither volatile nor fusible when 
heated to redness in hydrogen. Tte metal is not readily 
attacked by hydrochloric acid, either when hot or cold, 
neither strong nor dilute sulphuric acid act upon the metal 
in the cold, but when heated with strong acid the metal 
slowly dissolves, giving a greyish yellowish solution. Both 
ko: and cold solutions of caustic soda are without action on 
the metal, but when fused with the hydroxide, hydrogen is 
evolved and vanadate formed. Nitric acid of all strengths 
oxidises the metal with violence, evolving nitrous fumes and 
forming a blue liquid. The Sp. G. of vanadium at 50° is 
5:5, being somewhat lighter than zino and about twice as 
heavy a8 aluminium. 

Metallic vanadium made by reduction from the di-chloride 
in hydrogen is a light whitesh-grey coloured powder, which, 
under the microscope, reflects lights most powerfully and 
ври as a brilliant crystalline mass possessing а silver- 
white lustre.* | 

Vanadium was originally found in Mexico. Reoently it 
has been discovered in considerable quantities near Sánta 
Marta, in Spain. Vanadium, in the Spanish mines, is 
associated with lead, tellurium, gold and silver. So ne of the 
ore contain: as much as 124 lbs. of mctallic- vanadium to 
the ton. 

Vanadium has also been mined on the elevated plans of 
the Great Casin of the Andes, where anthracite mines exist, 
containing two parall-l inclincd beds of vanadium-containiog 
coal, from two to three metres thick and 1,004 metres loag. 

The present price of vanadium oxide is about £2 per lb. 

Vanadiam is also found in Pera, in certain anthracite 
coals, which, acco:ding to analysis, contain about 4°5 per 
cent. 

An intererting paper has recently been read before the 
Geological Society of Washington by Mr. W. F. Hillibrand, 


* R ecoe’s and Sciorbommer’s treatise on Chemistry. 
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on the distribution and quantitative occurrence of vanadium 
in rocks of the United States. 

Gore has made some experiments to deposit vanadium 
from its solutions, but with unsatisfactory results. The golu- 
tion he used was one composed of vanadic acid, dissolved in 
pare dilute hydrochloric acid by means of an electric current, 
using a gas carbon anode and a platinum cathode. He also 
tried a solution of dilute sulphuric acid with pure vanadate 
of ammonia, and electrolysed the solution with platinum 
electrodes. The electrolyte turned a blueish-black colour at 
the cathode, and a j:t-black powder of some thickness was 
deposited e 

Schicht dissolved vanadium chloride in water containing 
hydrochloric acid, and eleotrolysed the solution. Inert depo- 
sition took place in the blue liquid, the vanadium acid being 
merely reduced to oxide. 

The author has been unable to obtain deposits of vanadium 
from a solution made by dissolving anhydride of vanadium 
in a slight excess of sodium hydroxide, but when acidified 
with hydrochloric acid a brilliant, white deposit was obtained, 
the current density per square foot being about 18 amperes, 
the voltage at the terminals of the cell being 2 5. 

The temperature of the electrolyte was 70° to 75° C., the 
amount of vanadium in solution being about six ounces per 
gallon. Great care must be exercised to use the proper 
current density, otherwise the vanadium is thrown down as a 
black oxide. 

Vanadium is found to increase the tensile strength of iron, 
copper and aluminium when added to those metals, aleo the 
ductility. The present use of the metal is almost exclusively 
confined to converting analine into fixed black dyes for 
indelible ink, and the colouring of glass. 


THE NEW NERNST INCANDESCENCE 
LAMP. 


Tux lecture delivered by Mr. James Swinburne on Wednes- 
day, February 8th, at the rooms of the Society of Arta in John 
Street, upon the Nernst electric lamp,“ bas served to revive 
interest in this invention, and to pave the way for the com- 
pany flotation which we hear is about to occur. The tone 
of Mr. Swinburne’s lecture, and of the discussion which 
followed it, was extremely jubilant as regards the prospects 
of the new Jamp; and with the one exception of Mr. 
Alexander Siemens, all the speakers devoted themselves to 
singing its praises in a high key. 

In view of the approaching financial operations in con- 
nection with the English rights for the manufacture and sale 
of this lamp, it may be useful to р out that the directors 
of the Allgemeine Elektricitiits Gesellachaft, of Berlin (the 
company which owns the German patents, and has an option 
for the purchase of the remaining European patents), do not 

a revolution in lighting to follow the introduction of 
the Nernst lamp in Germany. The last report of the Allge- 
meine Company will be found in the issues of the Elektro- 
technische Zeitschrift for December Ist and 15th last, and 


from this report we abstract the following opinion relativeto . 


the id of the Nernst lamp :— 

“The lamp is about to be put upon the market in Germany. 
In spite of its simple appearance, it is complicated in struc- 
ture. Its greater economy in current and its high illu- 
minating power, as compared with the ordinary glow lamp, 
are discounted by two disadvantages. (1) It demands, in 
its larger sizes, a secondary heating coil, to render the 
magnesia rod a conductor. 
use, is much higher than that of the ordinary glow lamp. 
It is not expected that the Nernst lamp will displace to any 
great extent the ordinary glow lamp, on account of these dis- 
advantages,” 

One can hardly imagine the directors of the Allgemeine 
speaking in this fashion of a new lamp, the German patents 
of which they hold, if they looked forward to realising large 
profits from its eale and manufacture. 

The further statements made by them to the effect 
that the sum paid for the German patent rights did 


* Bee ELECTRICAL Review, February 10th, 1899. 


(2) Its temperature, when in 


not run into millions (of marks), and that it is already 
written off in their accounts, is alao of interest in view of. 
the probable amount which will be demanded for the English 
patents. | І И 

It might be as well for all interested, either financially or 
otherwise, in the Nernst lamp, and all intending investors 
in the company which is to be floated for carrying on its 
manufacture and sale in this country, to read the report of 
which we have given some abstracts above. 


THE KILDUCHEVESKY MEGA-TELEPHONE 
TRANSMITTER.. 


THE Kilduchevesky telephone transmitter is a microphone 
enclosed in а vacuum or in an inert atmosphere so that 
powerful currents can, it is said, be used without injury to 
the contacts, atmospheric moistare, or other external causes 
of failure by which its efficiency might ba impaired, baing 
excluded. The sealing of the microphone in a high vacuum, or 
in an inert gas, should apparently conduce to its uniform 
action and longevity. К. 
The power of the current, it is stated, may be increased to 
any required extent withont liability of oxidation of the 
contacts as the latter are protected from moisture, dust, and 
from derangement, and no packing сар, it is said, occur. 


= 
т 
= 


The 5 transmitter, we are informed, was 
successfully tested in Russia on overhead lines over distances 
up to 2,000 miles (a statement which is meaningless, as the 
gauge of the wire is not given) and in this country b 
Mr. A. R. Bennett, on an artificial cable equivalent to a length 
of about 200 miles and having a resistance of 594:48 ohms, 
and a statio capacity of 59:73 microfarads, the resulting K R 
being 35,508; with an ordinary double pole receiver 
conversation of any description could, it is said, be carried 
on without effort. | | 
Though we are not inclined to accept the eulogistio 
conclusions which (as usual) are come to as to the future of 
the transmitter, there appear to be points in its construction 
which make it worthy of attention. The use of a micro- 
phone іп a vacuum is, however, not, we believe, by any means 


' & novelty. 


Railway Block Signalling. By James Рісс. London: 


Biggs & Co., Fieet Street. 7s. 6d. 

This, as the title indicates, is a work devoted entirely to 
block signalling, and, as such, is, we believe, the only book 
specially devoted to the subject. Mr. Langdon’s work, “ On 
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the Application of Electricity to Railway Working,” takes a 
somewhat wider range, and naturally, amongst other matter, 
also deals largely with this important branch—block signal- 
ling. To these two works the snbject appears to be confined. 
We cannot congratulate Mr. Pigg on the production of much 
that is new. His work consists of some 387 pages, the 
greater portion of which, viz, from p. 137 to the end, is a 
reproduction, slightly modified here and there, of a series of 
articles which appeared in 1896 in the colamns of our con- 
temporary, the Electrical Engineer, from which the plates 
generally are algo taken. 

The work abounds with illustrations. T are possibl 
sufficient for the purpose of illustration, bnt they are small, 
have a crowded, and, in some instances, a complex appearance. 
There is nothing in them to inspire the reeder with pleasure 
in the study of them. The type is clear and good reading. 

The first 136 are devoted to Obeervations on the 
Neoessity for Regulating Traffic; Historio; Object of Appa- 
ratus; Analysis of Block Signale—under which is reproduced 
what may be termed the standing instructions for block signal- 
ling adopted by most reilways to be found in the various com- 

nies’ regulations ; some raphs on Block Indicators, 

ative Importance of Indicators, Considerations on Choice 
of Instruments, Telegraphing of Trains, Signal Whistles, 
Head, Tail, and Train Signals, which completes this section 
of the book ; and we then proceed to that portion, the main 
part of which appeared in the columns of our contemporary 
some three years since, and which treats generally of various 
kinds of block apparatus. 

Although not new, there is yet much interesting reading 
in the work. The descriptive part, if occasionally somewhat 
laboriously expressed, is full, and to the experienced mind 
will, no doubt, afford food for thought. To the 
student, wholly unacquainted with railway working, bow- 
ever, we fear it will, in many parts, prove some- 
what difficult. It is, to our mind, important that 
in all works of instruction care should be observed in the 
use of terms descriptive of the subject to which they are 
applied ; for instance, why should the author in the present 
instance make use of the term origination " in the sentence 
* whilst the origination of the main principle may be credited 
to, Ko. Why should he object to the word origin, surely it 
would better harmonise with, and have more correctly repre- 
sented what he desired to say. Another instance in point is 
that at p. 30, and elsewhere where reference is made to 
the sending and receiving end of a block section, the sendin 
signalman, &c. The terms are not those generally recognised, 
and are likely to lead to confusion in the minds of those who 
are ina measure strangers to the subject. Is not the sending 
signalman also the ag . signalman? Of course, we 
may divide the man into his duties and make of him for the 
purpose of his individual actions, at one instant a “sending 
signalmap," and at another a “receiving signalman.” The 
introduction of such terms, even for the ake of novelty, are not 
desirable, nor are they in this instance at all happy. 

Interest may attach to the date on which the block ora 
form of block, was introduced on various bits of railway, 
but it is doubtful if much of this information, which is to 
be found under the heading Historic," is of service, except 
perhaps in the archives of the railway companies to whom 
the section of line referred to belongs. We aleo question 
whether the author is correct in, at p. 7, attributing the 
introduction of the use of electric semaphore signals to the 
South-Eastern Company in 1851. We are under the im- 
pression this was not done for quite 10 years later, probably 
about 1868. Again, it is stated that in 1848 a three-wire 
* block " was in operation on the Manchester, Buxton and 
Midlands Junction Railway, ard that in 1849 the Midland 
Railway Company had a *three-wire block circuit" in use 
between Desford and Bagsworth. In this we think there 
must be some error, for we believe the /Aree-wire block was 
not introduced on any portion of the Midland system until 
about 1867. A block system was in use on the Desford and 
Bagsworth inoline, but it was not a three-wire system. 

We are not quite sure that we are with our author, where, 
at p. 9, he conoludes that because where the block wires were 
cut by the guard in order to warn the signalman of some 
mishap on the line that the indicator * Line blocked " was 
established ав an emergency signal The cutting of these 
wires was not so frequent as to call for a signal purely 
applicable to such a transaction. And as a matter of fact 


this provision for severing the wires, as was explained in a 
previous work, was very soon abandoned. The indicator 
would, however, be a proper one for the purpose of telling 
the signalman that the line was not clear as well as for 
inspiring caution in case of failure of the instrument. Nor 
do we agree (p. 78) that the signal “Train on line” is a 
subsidiary signal. It is to our mind опе of the most abso- 
Inte and important signals employed in the operation of 
block working. At р. 90 the advantages of the single and 
three-wire systems in relation to battery power and line or 
other failures are debated. The teaching is not so clear ag 
we should like to see it. A student in reading it would be 
somewhat in doubt whether he ought to use a three-wire or 
а one-wire system, and might also feel somewhat perplexed 
in determining whether it would be better to work all the 
instruments off one set of batteries or to devote a battery to 
each. The term “transient,” too, which we meet with 
frequently throughout the book, does not commend itself 
as well chosen. Apparatus which is not worked by 
what are regarded as permanent currents, are usuall ken 
of as being operated by momentary currents, The latter 
term defines, to our mind, the condition more correctly, and 
as it is the generally accepted term in relation to the subject, 
we are sorry to see in this, as in other instanoes, apparently 
a deire to introduce something new. The introduction of 
new terms often tends to mystify the student. Those our- 
rents which in block working are regarded as permanent, are 
not, of course, permanent in the full sense of the word; 
although not so transitory as the momentary current, they 
are quite as much transitory as they are permanent. 

At page 92, in dealing with disturbance of instruments, 
the author proceeds to point out that, in consequence of the 
generally lighter construction and greater sensitiveness of 
a certain class of block indicators, they are more subject to 
the effects of earth currents or magnetic storms, and suggests 
that the remedy lies in making the apparatus less sensitive. 
Surely, if this were a good solution, it would ere this have 
been adopted. The effect of earth currents is well known. 
They are, as the author states, always present; but it is only 
occasionally they are of such a character as to affect the 
block signals. To render the block apparatus less sensitive 
would ag lead to an increase of battery 3 Is it 
worth this? Railway companies know best. The signalling 
regulations make provision against irregularities arising from 
tuch a source; and we should not forget that, however the 
vitality of the instrument may be reduced, there are 
occasionally earth currents of such power as to affect them, 
and to affect even that class of instrament—those worked by 
momentary currents—which the author appears to consider 
beyond their power. We scarcely follow the reference to 
magnetic storms. We are uncertain if this applies to light- 
ning storms. So far as we understand the question, elec- 
trical apparatus of this character is liable to be affected by 
lightning, and by any disturbance of the electrical potential 
of theearth. This disturbance, which arises from one part 
of the earth’s crust being at a higher potential than that at 
other points, occasions the passage of currents from one 
point to the other, and where the telegraph wires are con- 
nected to the earth, and those wires Jay in the direction in 
which these currents are travelling, they avail themselves of 
the wires. These are termed earth currrente, and when they 
are unusually violent they are sometimes referred to as 
“electric storms,” but they have precisely the same origin, 
the only difference is that of degree. The only way to 
avoid them is to avoid all connection with the earth, but the 
author does not say во. In like manner, when speaki 
of the difficulties at times experienced in obtaining a 
* earth,” he omits to tell his reader that he may comfort 
in the provision of a “ return wire.” 

Turning to Block Working, p. 140, we find that “ block 
working may, for convenience, be divided into two main 
parts, absolute and ‘permissive.’ Absolute block may aguin 
be divided into ‘double line’ and ‘single line’ working.” 
Here we again take exception to the terms used. Permissive 
working is a thing of the past. Under the Railway Regulation 
Act of 1889 railways have now to be worked, and have for 
some time past been worked, under the block system—not a 
yore ut an absolute block—a block which admits of 

ut one train or engine upon one pair of rails within one 
section at a time. In days gone by the permissive block, as 
it was termed, did admit of more than one train travelling in 
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the same direction being upon the same line of metals and 
within the same section. It was a vicious system and cannot be 
too strongly condemned. We should rather say that the terms 
under which block signalling might more properly be divided 
are affirmative and positive. The ofirmative is that under 
which most railways are now worked, and which requires that 
the signalman shall obtain permission from the signalman 
at the distant end of the section before sending the train into 
i. He asks “ may I send you a train,” and, if the section 
is ready to receive it he is told by the movement of the block 
indicator “ Yes, you may.” This is the afirmative system. 
The only other system is that which exhibits the line blocked 
or train on line signal daring the time, and only daring the 
time the train is traversing the section, or it is fouled by 
some other cause. This is the positive system. 

Passing on we notice that the text (p. 163) does not appear 
to accord with the illustration. he latter shows line 
blocked, and not line clear, for an up train. 

There are other points to which the altention of the author 
might be drawn with a view to their adjustment in any 
future edition of his work, but this criticism has alread 
greatly exceeded the space which it is in our power to affo 
such notices generally; but there are one or two more cases to 
which we should like to direct his attention. At p. 241, in 
speaking of the “staff and ticket,” he observes that the 
ticket is a “supplementary authority for the driver to 
proceed, which is unders to be available for use only 
when the staff for the section to be entered is in possession 
of the signalman at the entrance to the section.” We would 
like to ask if it is not a standing rule that when a “ticket” 
is presented to the driver, the “ staff " shall also be shown to 
him, and to the guard also, in order that he, the driver, 
may be assured the staff is at that end of the section? 
We think this is so, and it is evidently a very necessary 
and a very important regulation. Yet the text admits of 
the reader assuming that the preeentation of the ticket by 
itself is the all-powerful talisman. A book which has for 
its object the dissemination of knowledge on so important a 
subject, or which, perhaps, aims at teaching those who may 
have to deal with the movement of trains, the manner in 
which traffic may be protected, should handle such points in 
a perfectly clear ard unambiguous manner, so that no doubt 
may linger, and no misconception exist in the mind of the 

er. As we have stated in the early portion of these 
remarks, the book contains much worth reading, but it is 
more suitable for. the reader who already has experience of 
railway working than for the student. 

The illustration on p. 299 appears to be inaccurate. The 
battery is arranged in the manner now so generally adopted 
for electric repeaters. The positive to line forme, say, the 
ON signal, the negative the OFF signal, and the absence 
of the current provides for what the author denominates the 
“ont of order" signal. The indications on the instrument 
do not accord. The “out of order” signal is indicated by a 
d-flection of the needle to the right ; the vertical position is 
devoted to the ON signal. The instrument is that of an 
ordinary vertical galvanometer. Why, we should like to 
know, should the vertical signal be dubbed an “out of 

" gignal? The employment of such а term 
must lead to confusion. e question if it is not 
better to leave it unappropriated as representing the 
intervening space between the ON and the OFF posi- 
tion. The chief thing to insure is, that а signal actually 
stands at danger when the signalman assumes he has во 
placed it. If it is not fully at danger, a driver is justified 
In passing it, and as has, we think, been pointed cut in a 
standard work on the subject, it is not permissible that, 
when indicating this signal, the semaphore arm should deviate 
from the horizontal more than 3°—tbat is, any deviation 
beyond this removes it from the ON region. These 
important points should not be lost sight of in a work of 
this character. 

It is strongly urged that sufficient bas not been done for 
the engine driver ; that he is left to look out for himself; he 
has nothing beyond the signals on the line to guide him, and 
these are not always in view, &0. In this we do not concur. 
The signale—visual or aural—are for his guidance, and to 
replace these by anything on the engine, unless it were per- 
fectly infallible, wonld be to remove responsibility from 
the driver. It is argued in another portion of the 
book that the driver is the man who should call 


‘conductors of electrical railways and tramways.” 


out, or order out, the fog-men, and not the stationmaster or 
signalman. Very little consideration will convince one of 
the impracticability of such a courte. Again, it is urged that 
uniformity in the character of the block signals is desirable. 
Qui bono! It might be of advantage if there were an inter- 
change of staff, between the various railway companies, but 
there is no such interchange. With regard to uniformity 
of the code of signals, this bas been eettled, so far as it can 
be, long since by committees sitting at the Railway Clearing 
House. There is now а perfectly uniform Bell code, and, 
80 far as is possible, the instructions for the operation of the 
block instraments are made to conform. 

We notice that although the telephone has become £0 
necessary in working the traffic of a railway, but a very few 
lines are devoted to it, and those refer to its combination with 
the block bell. In this, as in practically all the useful 
adjuncts referred to, their origin, or those by whom they 
were invented or introduced, is not mentioned; and although 
it is only reasonable to assume that some information has 
been sun ier from other works devoted to kindred subjects, 
the only reference to the authors of such works is that to 
Mr. Clement E. Stretton. | 


——————— 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


ИВИ PATENTS .— 1899. 


Compiled expressly for this journal by W. P. Тномрвон & Oo, 
Electrical Patent Agents, 322, High Holbon, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. P 


2,044. “A method of varying the electromotive force of and con- 
sequently the current in a circuit carrying an alternating. current of 
electricity.” J. Horron. Dated January 30th. 

2,068. “ An improvement in conveying electric current to portable 
fittings for lighting or to motors and other electrical purposes.” F. О. 
Мвгналро. Dated January 30th. 

2/774. "An improved electric arc lamp." О. Esogwzr. Dated 
January 30th. 

2,104. "Improvements in electrically illuminated signs or adver- 
tisements.” J. Нонтвв. Dated January 30th. 

2,118. "Improvements in or connected with the manufacture of 
A ctrical cable or conductor conduits." A. Musxen. Dated January 

1st. | 

2,129. “Improvements in or relating to means for preventing the 
creeping of acids or other deleterious matter in electrical apparatus.” 
J. T. NiBLeTT and M. Sorumaramp. Dated January 3186. 

2,130. “Improvements in rafety devices for electro-magnetic 
circuite.” B.THomas. Dated January 31st. 

2,131. “ An improved means or spparatus for reducing or ex- 
tinguishing the electric arc formed on electrical circuits.” 
R. Асоск. Dated January 31st. 

2,144. “Improvements in and relating to primary batteries." 
T. Hx rFERMAN. Dated January 31at. 

2,165. An improved cover cf electiical cells.” L. Fun and 
E. Jacket. Dated January Slst. _ 

2,166.“ An elastio support for electrodes.” L. FEIDLER and 
E. Jack: L. Dated January 316. 

2,170. Electrio heatitg spparatue.” A. R. Leask. Dated 
January 3156, | A 

2,171. "Improvements in electric heaters." A. B. Leask Dated 
January 3186. . 

2,174. An improvement in commutator brushes for electrical 
machines.” Етємкнв Bros. & Co., Ілмттер, and A. Suns. Dated 
January 91st. (Complete.) | 

2,175. ‘Appliance for automatically regulating the frictioual 
pressure on the rails of the driving wheele of electrically propelled 
vehicles.“ Вінмвнв BROS. & Co., Liwrrmp. (Siemens & Hulske 
Aktien Gesellschaft, Germany.) Dated January 31st. ( Complete.) 

2,176. Safety applianc:s in connection with overhead or exposed 
Sizmens Bros. 
AND Co, Ілмгтво. (Siemens & Halske Aktien Gesellsch iff, 
Germany.) Dated January 31st. 

2,177. Method of supplying electrical energy to motor vehicl2s 
from two overhead conductors" Вівмикв Bros. & Co, LIMITED 


(Siemens & Halske Aktien Gesellschaft, Germany) Dated 
January 91st. 

2218. "Improvements in electrical cut-outs.” M. BSoRMIDT. 
Dated January 31st. (Complete.) 

2,246. 


" Improvements in electrical з lighting appliances.” 
J. F. Bennett and W. APPLEYABD. Dated February ist. | 
2,268. "A new or zx ien cord grip for electric lampholders, 
fittings, and the like.“ F.Browm. Dated February Ist. 
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2,2273. “Improvements in electrc-therapeutics.” O. A. Day. 
(G. O'Neill and J. Rooney, United States) Dated February ist. 

2,280. “Improvements in electric arc lamps." E. FRISCHAUEB 
and A. O. Sunn. Dated February 1st. 


2,288. “Improvements in or relating to accumulator plates." 
P, F. Ківвв. Dated February let. (Complete.) 

2,299. “Improvements in the manufacture of electric accumu- 
Jators or secondary batteries.“ J. d. HarTHAWAY. Dated February 
Ist. (Complete.) 

2,908. "Improvements in and relating to electrical conductors.” 
W. A. PRI. Dated February ist. 


23304. "A new or improved method and means for fire-proofing 
insulated wires and cables." W. A. PniLries. Dated February lst. 
, 2,805. "Improvementa in means for covering wires and cables.” 
W. A. Purs. Dated February 1st. 

2,350. “ A new or improved method of connecting electric tele- 
phonic apparekis as a system.” F. d. BN. and M. Вуха. Data d 
February 2nd. 


2,358. "Improved arrangement for exciting the magnets of 
dos electric machines" M. рав Dated F.bruary 2nd. (Com- 
plete 


2,362. “Improvements in . for regulating vehicles pro- 
pelled by electric motors.” H. F. Токт. Dated February 2nd. 

2,369: ‘Improvements in the manufacture of electrodes and 
division plates for secondary batteries.". W. M. McDouaarr. Dated 
February 2nd. 

2,377. "Improvements in electric igniting devices.” Н. B. REES. 
Dated February 2nd. 

2,386. "Improvements in apparatus for use in connection with 
wireless telegraphy.” M. J. Nzumurns and Н. F. A. Бонворев. 
Dated February 2nd. (Complete) 

2,396. “Improvements in and relating to the fixing of insulators 
for carrying electric line wires.” Н. FLEISCHHACKER. ted 
February 2nd. (Complete.) | 

2,422. An automatic guard or safety appliance for use on electric, 
cable, or other tramcars, motor cars, and the like.” J. Lenni. 
Dated February 3rd. 

2425. "Improvements in and connected with the trolleys of 
н railways.” А. HARTLEY and J. Ruopzs. Dated February 


2,428. "Improvements in electric switches.” Н. O. Govza and 
J. M. Horsman. Dated February 3rd. 

2,454. A new or improved method of and means for electrically 
connecting railway m vans and locomotive for communication 
or signalling purposes.” D.CunnincHam. Dated February 3rd. 

2,482. "Improvements in means or apparatus for recording and 
repeating and re-tranamitting Morse characters for ute with tele- 
grapbic instruments.“ О. Stevens, О. О. VIII, and W. MILNER. 
Dated February 3rd. 

- 2,607, “Improvements in and in ccpnection with primary battery 
electric generator" H. Т. Hanrisoy. Dated February 3rd. 

2,525. “Improvements in or connected with electric batteries.” 
J. L. Doszrr. Dated February 4th. 

2,527. "Improvements in safety electric fuses for bigh voltage 
circuite.” О. Moon and J. A. Lovam. Dated February 4th. 

2,575. "Improvements in apparatus for taking pr jecting or in- 
specting series cf photogiaphs.” W. Bnrrarw, jun. Dated February 
4th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Co. 322, High Holborn, W.O., and at Liverpool, 
Mazchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


73. "Improvements in apparatus for the manufacture of metallic 
pipes and rods, and for covering electric telegraph and telephone 
cables and wires.” A. Wyrım. Dated January Ist, 1897. The in- 
vention relates to a lead press for producing pipes or rods by squirting, 
or for armouring electric conductors, and is an improvement on 
Specification No. 17,420 (1888). The application to the last purpose 
is shown. А hollow block in which there are passages for the circu- 
lation ofa cooling fluid, is supported on the ram of an hydraulic 
press. The block contains a die holder which is kept in place by a 
smaller ram. The die which covers the cable, and the core through 
which it passes, screw adjustably into the dye holder, and on the top 
of the block a container for lead rests. The contents of the container 
are kept at a suitable temperature by fluid circulating inside a jacket. 
1 container and die are forced upwards against a fixed plunger. 

ms. 


265. “Electrical indicating railroad signalling.“ G. GRIFFITH. 
Dated January 5tb, 1897. Indicators and repeaters, signal; conte cts, 
electric. Relates to means for indicating to the driver the position 
of the or signals, means being also provided for giving a 
repeating signal in the signal cabin. A visual indicator and a bell on 
the engine are connected to an insulated brush, which is adapted to 
make contact with a series of insulated conductors fixed on the 
3 way, a conductor being provided for each ordinary signal. 

ach conductor is connected by a lead through a visual indicator and 
bell in the signal cabin to a reversing switch controlled by the lever 
which operates the ordinary signal, tbe return lead connecting the 
reversing switch to the raile. When the brush makes contact with 


the conductor, a circuit is completed through the bells and indicators, 
the latter of which are operated to the position of “safety” or 
" danger " according to the position of the ordinary signal. 2 claims. 


666. “Improvements in couplings for incandescent electric 
lamps" H. A. Mayor, W. A. Courson, and 8. Mayor. Dated 
January 9th, 1897. Incandescent lamps are supported on pendants 
and brackets containing concentric conductors, by holders such as that 
illustrated. The lamp terminals are a screw cap and a central con- 
tact piece. The pendant also terminates in a screw connected to the 
outer conductor and a central contact on the inner. The lampholder 
consists of а screw-threaded ring which is placed on the screw, and 
carries a brass or other spring into which the lamp cap is ecrewed. 
Aring may be provided with an outside screw-thread and nut to carry 
a sbade. 4 claims. | 


964. “Improvements in reflectors for electric lamps and in sup- 
ports for the same.” F. A. AxpzBsox and W. G. WaTEBMAN. Dated 
January 13th, 1897. Reflectors and Holders therefor.— Reflectors for 
electric incandescent lamps are made with apertures through which 
the upper parts of the bulbs project. The n floctors may be of small 
візе and used under ordinary shades. They may be supported 
adjustably on an ordinary lampholder, either by tubes aliding stiffly 
‘on pias or wires on a ring, or by links connected by clamping screws. 
Or they may be supported by springs, or reat directly on the upper 
part of the lamp bulb. 2 claims. 


1,430. Improv: ments in and connected with electrical storage 
batteries.” E. J. Марк. Dated January 19th, 1897. The plates 
are made up of strips formed cf pleated or crimped wires, or 
fiattened helices of wire, or a plate notched. A number of these 
strips are placed cross ways and united at top and bottom by metal 
bars. 4 claims. 


1,535. “Improvements in the electric big taton of gold and 
silver from their cyanid s solutions.“ A. James. Dated January 20th, 
1897. Ia electro-precipitating gold or silver, or gold and silver from 
cyanide solutions, anodes of lead and cathodes of lead or aluminium 
are used. 3 claims. | 


1,572. “Improvements in electrolytes for the deposition of zinc 
and for use in secondary batteries." Н. LmrrwER. Dated January 
20th, 1897. Rofers to specification No. 24,473, A.D. 1896, and relates 
to improvements in the saad ph dae therein described for depositing 
a coherent layer of sinc on a or other base, for use as a secondary 
battery electrode, The electrolyte is prepared as follows:—(a) 50 
parts of corcentrated zino sulphate solution, 10 parte of pure 
n urio acid, 10 parts of concentrated manganese sulphate solution, 
and 30 parts of concentrated ammonia or other slum solation contain- 
ing some zinc sulphate in solution; or (0) nine parts of water to one of 
concentrated sulphuric acid and one of concentrated manganese 
sulphate solution, the resulting solution being saturated with crystals 
of sinc sulphate and alum (preferably ammonia alum). Either of 
these electrolytes can be used to form the plate, or in the accumulator 
itself. In the latter case, the positive electrode is a porous lead 
peroxide plate. 2 claims. 


1,591. “Ап improvement in incandescent electric lamps.” H. O. 
Gover, J. M. Morrar and W. E. Barras. Dated January 20th, 1897. 
Relates to incandescent lamps. Bulbs are made partly of opaiescent 
pred or partly coated with such glass, such parts forming reflectors. 

claims. 


2,470. "Improvements in electroplating apparatus." R.J. MARKS. 
Dated January 29th, 1897. (Date applied for under Patenta, &c., 
Act, 1883, Section 103, October 12th, 1896, being date of application 
in tbe United States.) A work holder for use in electroplating, is 
formed of a non-conducting frame, as of wood, connected by non- 
conducting bars between which are secured the permeable conducting 
sections upon which the work is placed. A cover, preferably of an 
open frame and wire netting, is provided for convenience when 
shaking up the contents. The sections are connected to the metallic 
supporting hanger carried from the conductor, while the sections are 
connected to the hanger carried from the same conductor. 5 claims. 


2,721. “Improvements in, and relating to, electric motors.” 
T. van Н. Овкгт. Dated February 2nd, 1897. Electric motors for 
driving phonographs and similar instruments are provided with a 
governor on the main shaft or on a worm-driven countershaft. The 
governor consists of a fixed disc and a sliding disc connected by two 
or more plate springs having weights at their centres. The sliding 
disc is mounted on a sleeve, tbe inner end of which can bear against 
& cross pin protruding from a slot in the axle, which is hollow. The 
pin is attached to a sliding rod contained by the hollow axle, the 
outer end of the rod g a disc against which bears an adjust- 
able braking screw. The motor shaft is mounted by end bearings in 
a frame, and is provided with a suitable driving pulley. 3 claime. 


3,288. "Improvements in electric furnaces.” R. O. Comnranps. 
Dated February 8th, 1897. An arc furnace is built of firebrick or 
the like, with parts near the arc of more refractory material, as 
plumbago; or these parts may be hollowed and cooled with a 
circulating fluid. Air is admitted through openings above these 

в to burn the combustible gases produced by the arcs, and thus 

eat the materials introduced by openings. The products 
are drawn off through the openings. In the form shown, the 
electrodes are in aligned pairs, crossirg the furnace. Each pair is 
protccted by an angular or curved part. The fluid products pass 
through openings below the electrodes into a space, from which 
metal and slag can be tapped. Inasimpler form only two pairs of 
carbons are used, under one protecting part, and the roof built up of 
overlapping horizontal slabe, on a movable metal base. In another 
form, the furnace is circular, and pairs of parallel carbons project 
radially into it, under a suitably modified protecting part. 6 claims. 


TEE 


ELECTRICAL REVIEW. 


. І FEBRUARY 24, 1899. „109. 


Vor. XLIV No. 1,109 
COITI'TEIITS: мов THE ECONOMICAL SUPPLY OF POWER. 
Tbe Economical Supply of Power.. 269 
On AUT en HT Magnetic Fields qud the | Theory D | ; 
e Single- Phase Motor («iuste cont . 1 
Accumulators for Electric Automobiles of the Société Anonyme CCC гатар 
85 кеч че. Métaux (illustrated) . 2 Chamber of Commerce on Tuesday last week on The 
о eee eas eee : х . 
бетыне: ыс еа — . отд Economical Supply of Power.“ The object of the meeting 
55 yp made i Sé x 275 was to hear from Mr. Siemens and those who accompanied 
e TT "P • в 2 
The Wehnelt Е e а o 277 him, among whom were Mr. Percy Sellon, Mr. Dixon Davies, 
„ ale 5 e 2% end Mr. H. G. Harris, the prospects of securing a supply of 
London County Council .. ase 278 cheap and effective power from the centralised electricity 
E . Lamp (illustrated) OA Se 20 aupply schemes for Lancashire and elsewhere, in respect of 
3 Electrio Tramways (Дл) TI 21 which Bills are now before Parliament. The meeting, which 
Note on the Electrolysis of Water with an Electromotive Fores EK was largely attended, was composed essentially of hard- 
Wer than vo T" $ Н 
Progress of the Bolton Electricity Works (illustrated). . 295 headed business men, thoroughly representative of the most 
The Manchester Corporation Electricity Works (illustrated) ... 297 intelligent section of the thinking public; hence their recep- 
The Locomotives on the: City and South London Hallway et) 299 ti f th id bmitted th «c ^s ted with 
Electric Tramways in Byäney (illustrated) 299 ion of the evidence submi to them is invested wi 
Electric ui a Sa бе ма аз e * ni ар 
Electric Brakes for Tum WE JE (illustrated) s» 91 something more of significance than the opinions of those 
Electric Lifts at athe ne Brighton. Tower r (illustrated)... . 302 green in judgment, or stiff in self-seeking opinion. 
D Rte j 8 s Mr. Siemens pointed out that the march of civilisation is 
Traffic — 10 measurable by its steps in the path of the gradual substitu- 
Share List NS Oompanies 31 s 
Quotations . т Sls tion of mechanical power for manual labour, and pleaded 
The Action of Megnetised Electrodrs, йс de, 88 + 913 that facilities to this end should be afforded, not merely in 
Oa ns 5 Du Ra E ыш niii 314 the interests of progress, but of the national welfare of this 
The Appliation ot Ене Power Epig = an country. In the straggle between the peoples of the earth 
Circulation in Steam Bo eee - eoe .. 815 
Modified Bridge Method of Measuring Resi ES : for commercial and industrial supremacy which our times 
Earth Currenta (il 316 are witness to, the battle, he argued, will be to those who are 
„C e cl and FourPole Generator t (iius. Sis strong in cheap power ratherthan in cheap labour. 
New Patents and Abstracts of Published Specifications ... 319 We do not know how far it is generally realised that these 


UNIVERSAL ELECTRICAL DIRECTORY 
1299 


Edition 


Price 6s. 


N OW READY. 


H. ALABASTER, GATEHOUSE & OO. 
4. LUDGATE HILL, LONDON Е.С. 


THE ELECTRICAL REVIEW. 
Published every FRIDAY Price 4d. 
The Oldest Weekly Electrical Paper. Established 1672. 


TO BB OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 


OFFICE:—4, LUDGATE HILL, LONDON. 


Telegrapbio Address: Amar, Lonnon.“ боде ABO, 
Telephone No. 988 Holborn. 
ALL Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse d Co. 
ABVERTISEBENT RATES ON APPLICATION. 
Pe c онор: pp ĩ тыын. 


. RATES. In Great Britain, Post Free per Year, 196. 68. Te 
ali other countries, per Year, 41 10s. 
BINDING.—Babecribers’ numbers bound, including case, for és, each 


етта сазе арат 
READIN @ CASES, vo bold trom Ona бө Twenty-six Numbers until the 
sc ees is complete tor W Price 6s, 


et Free by 

FORBIGN 4GENT8.—New York: D. Van N Murray Street. 
0 38. ВО З e ta еси А. A à Oo. 
Cheques and Pests! Orders (en Chief Office London, to be made ble to 
Me H. ALABASTER, 6 — HD, B.O, | : ш 


power distribution projecte before Parliament, of which there 
are some half-a-dozen, cover an area of something approaching 
10,000 square miles, and embrace the busiest industrial dis- 
tricts of Lancashire, Cheshire, Warwickshire, Leicestershire 
and Nottinghamshire. Under these vast schemes it is in- 
tended to supply power at a price which none but the largest 
of our existing central stations have as yet dreamed of. 

To these schemes there are two classes of objectors::—the 
technical critics and municipalities. The former contend 
that these undertakings can’t succeed ; the latter that they 
shan’t—if they can prevent it. The distinction between 
these attitudes is an important one from the point of view 
of public advantage, which, as we have consistently main- 
tained, is the predominant interest in all such questions. 

When the technical critic throws the search-light of inquiry 
on to the technical and commercial problems involved in 
these bold projects he advances at once the cause of science 
and industry, and renders the public and the country alike 
valuable service. But can the same be fairly said of the rôle 
assumed by the municipalities ? 

Dismissing the frenzied clamour of the irresponsible 
municipalist, whose criticism of such schemes is based 
chiefly on the ground that they are the work of the 
* rapacious capitalist" (as though the desire to embark on 
profitable enterprise were a thing reprehensible in itself), we 
come to the stand taken by the more sober local politicians 
of the great cities such as Manchester, Liverpool, and 
Sheffield. Resolutions recently passed by the Councils of 
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these and other leading towns embrace the following pro- 
positions :— 

(a) The grant of powers to private enterprise to dis- 
tribute electricity over several local areas from one centre is 
opposed to the principles of local self-government. 

(b) A local authority should be permitted to serve areas 
outside its own by arrangement. 

(c) If powers are, or have been, granted to private enter- 
prise, a local authority should not be debarred from entering 
into competition by at any time subsequently establishing its 
own undertaking. 

(d) Where a local authority has established its own 
undertaking, private enterprise should not be allowed to 
come in and enter into competition with it. 

It will be observed that there is some approach, if not to 
paradox, at least to anomaly, among these views. That they 
are not shared by all is evidenced by the fact that at a recent 
meeting of 47 Urban District Councils called at Manchester 
to consider the Lancashire power schemes, 15 of them 
declined to support the remainder, holding that the under- 
takings are likely to prove beneficial to their popula- 
tions. This view is also the prevailing one among 
the Chambers of Commerce in the areas affected; for we 
observe that they are coming forward in support of the prin- 
ciples underlying the Bills. 

These facts, and the differences of view existing among 
local authorities themselves, of some of which we have given 
examples, bring us again to strongly advocate the course sug- 
gested in our recent issues; namely, the appointment of a 
Joint Committee of Parliament or Royal Commission to con- 
sider and define, in the interests of the public and of trade, 
the sphere and scope of municipal enterprise, and its relation 
to the industrial interests of the country. * Where no 
counsel is, the people fall,” said one who had reason to speak 
with knowledge of domestic confusion, and lived to suffer its 
consequences. We may fairly ask to be delivered from illus- 
trating in our time and place the unpleasant truth that 
history tends to repeat itself. 


FROM a paper recently read before the 

TechninatEdveation, American Institute of Electrical Engi- 
neers, it appears that the same difficulties 

are experienced there as here in respect of the lack of good 
workmen. There are a large number of foreign workmen in 
American shops, and the great development of piece work 
has rendered moet shops unwilling to admit apprentices, and 
the American youth is almost compelled to fall back upon 
some sort of school. Possibly the evil has been more felt in 
America, because with so many trained workers from Europe 
constantly offering their services, Americans have not realised 
the necessity of training the young. The paper states that 
electrical workmen, sach as wirers, have been required in a 
short time to change from cleats and mouldings to iron pipe 
and conduit, and have acquired such efficiency as they possess 
at the expense of their employers’ material. Only occasion- 
ally do exceptionally skilled men turn up and engender the 
wish for more of them. The facilities for education in 
America are pronounced unequalled except in the line 
of the actual trade school, and parents are blamed 
for selecting colleges and universities without a thought 
to the compensation their children will acquire in 
later life when by sending them to a trade school they 
could, at least, acquire such skill as would secure them per- 
manent employment at good pay, with prospects of advance- 
ment to higher posts in place of genteel poverty which train- 
ing in more refined circles has bound him to. Here we see 


the tacit acknowledgment in republican America that the 
manual worker is necessarily unrefined. What is wrong is 
that the manual worker is so often so coarse and unrefined. 
It is so in America and it is so in England. More or les 
dirty work has its effect on all but the most robust characters, 
and ends in total neglect of the amenities of life. There 
are some shops where baths and other facilities are afforded, 
and, we believe, there would be more such if employers 
believed they would be used, or workers asked strenuously 
for them. The anthor of the paper referred to mentions 
three trade schools in America, and remarks on the 
indifference to them of the employers who ought to help 
on such excellent schools, and their persecution by the 
working fraternity, which he contraste with the different 
attitude of lawyers or physicians to the schools in 
their professions. A e school in New York is 
the Auchmuty School, which has now an electrical 
course, and has been helped by Mr. J. Pierpont Morgan and 
others. For the training of workmen we are very much 
inclined to think that the teaching should be entirely 
practical, or with a minimum of scientific work or theory, 
unless as a special course. But we would allow the practical 
course to be purely so. We would teach a trade and leave 
to those who desired it the option of acquiring higher know- 
ledge in other classes, which should not be compulsory. There 
are boys, sons of workmen, who have no ambition to be 
other than manual workers—let them be well taught to be 
what they desire. It is, we believe, a lamentable fact that 
the facilities for apprenticiog the boys of poor parenta, 
are 80 few that boys have been tempted to do tomething 
leading them to be sent to industrial schools where they are 
taught a trade. It does not seem fair that criminal boys 
should be given a better start in life than honest boys, yet 
this is how the matter is looked on. From all round we 
hear complaints of the British workman, and of his dirty, 
dissolute and idle ways and loafing practices. A good trade 
school would do much towards the acquisition of habits of 
cleanliness, and in the present state of affairs it would enable 
a boy to become what in older times he was expected to become 
in his seven years’ apprenticeship. A seven years’ apprentice- 
ship may not be n to make a boy into a brass finisher or 
а lathe hand, or even the more highly endowed pattern maker, 
but the old time apprenticeship involved working with an 
old time millwright and turned out such men as Rennie and 
Fairbairn, men of resource who, if they existed now, would 
not be able to acquire the same experience as they did in 
their day. We repeat, trade schools should stick to trade. 
Students could acquire so-called book knowledge by reading. 
It would be a matter for the employment of their spare time. 


In considering this question the Engineer 
is inclined to throw a good deal of cold 
water upon this most obvious economy. 
The utilisation of waste products is one of the directions of 
modern scientific work, and it is a direction always more 
or less discouraged. Recovery of sulphur from chemical 
waste, and of the ammonia and tar from blast furnaces 
and coke ovens are examples of this. Our contemporary 
appears to be worried over the use of the new power in pro- 
ducing blast, for the breakdown of а gas engine would have 
such serious results. The immediate future by no means 
calls for this use. When all farnaces have their power plant, 
it will be a small matter to drive the blast of one furnace 
temporarily by means of electric current from the nearest 
neighbour. A furnace can then be blown in again with other 
power. Farther, in many furnaces the blowing engine, even 
if gas driven, could always be worked to get up the furnace 
to a gas producing stage by means of gas from the nearest 
town main, There should be so great a demand for current 
that for a long time to come there will be a sale for the gas 
without unduly pushing it to produce blast, in any case 
where this is niadesirable: Bat gar engines are becoming 
more and more reliable every day, and there are appliances 
already made with gas engines which enable them to be tem- 
porarily and quickly converted into oil engines. A blowing 
engine for using gas could be worked by oil until the gas 
began to come over of proper quality and quantity. Engines 
of 200 and 250 H.P. are now at work with the gas from 
blast furnaces, so that the experimental stage has gone by. 


The Utilisation of 
Blast Furnace Gas, 


* 
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ON OSCILLATORY AND RO TATORT MAG- 
NETIO FIELDS, AND THE THEORY OF 
THE SINGLE-PHASE MOTOR. 


By MIOHAEL B. FIELD. 


(Continued from page 196.) 
WE will now apply the principle of substituting two rota- 
tory fields, for one oscillatory, to the case of various alternate 
current motors. 

The Single-Phase hronous Motor.—Consider a re- 
volving field type of motor, The armature is supplied with 
an alternating current, the effect of which is to produce an 
oscilla ang ig of the same number of poles as the field 
magnet. This corresponds to two rotatory fields, one travelling 
forwards and one backwards. If, then, the field magnet be 
rotating, say, forwards, with the velocity of the forward 
component field, there will be no relative rotation of the 
two, and a more or less steady force will be exerted in the 
poles of the field magnet. The backward component of the 
armature field will exert no resultant torque upon the field 
magnet, as the frequencies of the two do not correspond. 

Induction Motor running at Half Synchronous Speed.— 
Tt has been found that if one of the slip ring brushes of a 
Y wound rotor placed in a rotating field be raised so that 
ny two phases are operative, the rotor may run with 
tability at about half the speed of the rotating field. The 
explanation of this is as follows: —If the field be rotating 
at n, revolutions per second, and the rotor at n, revolutions, 
the frequency of the current in the operating phases will be 


T (n, — n), where p = number of polea of the motor. 


This current will give rise to an oscillating field, or, say, two | 


rotatory ones, the one revolving forwards and the other 
backwards relatively to the rotor with a speed of (n, — n,) 
revolutions per second. The absolute velocities of these 
rotating components or the velocities relatively to the stator 
will be clearly n, + (n, — 74) or n, forwards, and 2 n, — n, 
backwards. The forwardly rotating component therefore 


keeps in step with the revolving field, and it is by the 


mutuel att raction between these two that energy is im 
to the rotor. The baokward rotating component revolving 
as it does with a velocity of (2 л, — ni) relatively to the 


stator acts as a generator supplying power to the supply | 


- 


circuit, and consequently 
tend to oppose its rotation. 


orces are exerted which 
If, however, 2 n, = n, the 


component is at rest relatively to the stator and 


does no work on the supply cirouit. If 2 n, < n, the back- 
ward component is travelling backwards relatively to the 
stator and the force exerted will tend to hurry on the rotor. 
If 2%, > n, the backward component, will have a forward 
rotation relatively to the stator and consequently a retard- 


ing force will act upon the rotor. At the speed ^. there 


will be therefore a niche in the torque speed curve which 
will, under certain conditions, represent a point of stability.* 


The Rotator: Field Produced by a Two-Phase Current.—lf 


we supply two coils whose axes are at 90° to one another 
with two equal alternating currents with a }-phase difference 
between them we get, as everybody knows, a rotatory mag- 
netic field. 

This fact is self-evident, but we give it as another instance 
of the decomposition of an oscillating field into two com- 
ponent rotating ones. 

Representing the oscillating field of phase, a, by the two 
rotatory vectors, A, Az, to the right hand of fig. 3, and the 
field of phase, B, by the vectors, B, Ba, to the left hand, and 
remembering that the vectors, B, в, are 90° in advance of 
år Bi, we may imagine the two sets superimposed, and we 
see that B, counterbalanoes A,, and we have as a resultant the 


ing vector A, + B, = 2A, = 2 B.. Similarly with a. 


three- system the resultant rotating field is equal to 1°5 
times any one of the three oscillating fields. 


* Gince the completion of this portion of the an article 
written by Mr. Hermann Cahen, of Frankfort, has Pra ed in the 
Blectrotechnishe Zeitschrift, December 8th, 1898, entitled, Ueber 
Drebstrom-motoren hasiger Ankerwicklung," in which this 
sabject is dealt with very fally, and in a very similar way. 


A little investigation will also lead to the result that if we 
compound two equal oscillating field distributions whose 
axes are at right angles to one another, and which differ by 


the angle 7 in their phase relation, or three equal oscillatory 


fields whose axes make 120° with one another, and whose 


phase relations differ by the angle 35 which field distribu- 


tions though oscillatory are not sinasoidal, we obtain as a 
resultant a pure rotating fundamental field (or rotating 
sinusoidal distribution), together with a series of harmonic 
fields, of which the numbers of poles are direct multiples of 
the number of poles of the fundamental distribution, and 
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rotor at a speed of (n, — ns) revs. second, and therefore 
keeps in step with the field, and it is in virtue of the me- 
chanical force exerted by the field on this current wave 
that a torque is imparted to the rotor. Let us denote the 
value of this torque by T; the power developed by the rotor 
will be T n, whereas that imparted to the rotor by the 
revolving field is т 5, ; the difference, T (n, — пз) represent- 
ing the lost power in the rotor bars or the 0° R expenditure. 
We thus see that the torque which the rotor develops in a 
given field at a given slip can be determined by dividing the 
C? R loss by the slip. | 
Now the rotor currente, as has already been explained, 
tend to produce a field of their own. They cannot, however, 
give rise to any magnetic lines which thread through the 
stator windings for these are overcome by the superior 
magnetising force of the stator current. They do, however, 
give rise to a leakage field, that is, they uce lines forming 
closed circuits round the rotor bars, without threading the 
stator windings. These leakage lines reach their maximum 
value when the current is a maximum, and consequently 
produce an E.M.F. in the rotor bars in quadrature with the 
current in them. In the same way the magnetic lines called 
into existence by the stator current which close themselves 
around the stator windings without enclosing the rotor bars 
are leakage lines and produce an E.M.F. in the stator 
windings in quadrature with the current in them. 
The effect produced by the | lines of the rotor is 
very important, for it largely determines the breaking down 
int of the same when placed in a given rotating magnetio 
eld. Let us denote by L the maximum of the E.M.F. wave 
generated in the rotor by the leakage field produced by 
a wave of current such that the maximum current per rotor bar 
is one ampere, sweeping round relatively to the rotor with a 
frequency of one cycle per second. We have then the 
effective value of the rotor currents when the rotor is 
revolving relatively to a given field, as proportional to 
D 
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(п, — n4) 
VE YI Cn = лу” 
. where в is the ohmic resistance of each rotor bar, and the 
torque will be proportional to 
n — N3 
R + II (л, — л)? 
but this expression reaches its maximum value when n, — f 


R 
WE e 
L 


Consequently, if we determine experimentally the speed at 
which the rotor breaks down when placed in fleld of constant 
strength, rotating with a known velocity, we have at once a 
method for the determination of the constant, L. Fhis 
matter will be referred to again and discussed more fully 
later ор in the course of this paver. | ` 

The Single-Phase Motor.—We will now investigate the 
case of a single-phase motor, of which the stator is com- 
pletely and uniformly wound, and of which the rotor is built 
on the rquirrel cage plan. The main pointe we must keep 
in mind are :— 

(a) The resultant field (F) actually existing in the air gap, 
it being due to and maintained by the resultant of the rotor 
and stator magnetising forces. 

(b) The distribution of stator currents (Cy) necessary to 
maintain (a). 

(c) The distribution of rotor currents (on) produced by 
the rotation of the resultant field, F. 

(d) The distribution of stator currents (Сз) necessary to 
exactly counterbalance the magnet io effect of съ. 

(e) The sum of o, and Cy, or the actual stator current 
distribution that must exist in order to maintain F in spite 
of the counter-magnetising forces of the rotor. In other 
words, the current which flows into the stator must first 
' overcome the magnetic effect of the rotor currents and over 
and above that be sufficient to maintain the field, F Tt is, 
of course, this field, F, which produces the counter E.M.F. in 
the stator, and the E.M.F. in the rotor to which the rotor 
currents are due. | | 

Lastly, we must not loge sight of the fact that with the 
single-phase motor the distribution of currents in the stator 
winding is purely a pulsating distribution, and in no sense 
equivalent to a rotating current wave. 

We will start by assuming & bipolar sinusoidal fleld, r, 
rotating relatively to the rotor and stator, and (determine, as 
mentioned above, the rotor's currents, Cz, the balancing 
stator current, Cs, the stator magnetising current, cy. and 
hence total stator current. Now, this may seem to be b'gin- 
ning at the wrong end, but it is not 80 very unreasonable, for 
we have seen that whatever fleld distribution we may have, 
we may fay it virtually consists of a number of rotating 
sinusoidal distributions, all of which may be treated in the 


Fio. 4. 


same way, and thus it is that by suitably superimposing 
various harmonic components upon one another, we can 
approximate to the conditions which actually obtain. 
Referring to fig. 4, we will represent в a'ong a hori- 
zontal axis, and draw a vertical line through that point 
which represents the speed of synchronism, (ui). Suppose 


it to have been experimentally determined that the rotor 


which we are going to consider develops its maximum 
torque when rotating with a slip of (n, — лу) revolutions 


r second relatively to a field of constant strength in which 
it is placed. From the point on the horizontal axis repre- 
senting the speed, n, draw а line at 45° to cut the vertical 
азів through n, in the point o. 

Consider the point o to represent the centre of the rotor, 
and with this point as centre draw in to any scale whatever 
a few circles to indicate ronghly the rotor and stator them- 
selves. Let us assume that in the air-gap thus depicted we 
have two equal bipolar sinusoidal field distributions, one 
revolving forwards (Fy) and the other backwards (Fe), each 
at a speed of m, revolutions per second; and let the maxi- 
mum induction along the polar diameter of each be в. . 

At the instant we have depicted in the diagram let us 
assume that the polar diameter of each of the two field 
distributions is covering the vertical axis o m,, bat that the 
induction at а due to Fy is directed radially outwards, and 
that due to F» radially inwards. 

Take the rotor to bs revolving relatively to the stator at 
the speed ne, and join the corresponding point on the пес 

own 


axis with the centre o. Now, since л; is the breaking 


point, or that at which becomes equal to 


R m 

L (ny — м3) 
unity, and the diagram has been so constructed that tan 92 = 1, 
the length, o n, must represent to the same scale as the speeds 
are shown, the ratio E i 


(To be continued.) 
d ——————— 


ACCUMULATORS FOR ELECTRIC AUTO- 
MOBILES OF THE SOCIETE ANONYME 
POUR LE TRAVAIL ELEOTRIQUE DES 
METAUX. 


Тнк storage battery constructed by the above compeny, 
which is associated with the name of M. Laurent Cély, snd 
with the chloride accumulator, has been epecially devised 
with reference to the requirements of the electric cab. The 
aim of the company has been to obtain within a compara- 
tively small weight a capacity sufficient for the purpose in 
view; whilst producing, at the same time, pe more 
especially positive Rage sufficient solidity to engure 3 
certain degree of durability and to render possible the main- 
tenance of the battery under the given corditions, in spite 
of the high and varying rates of diecharge and the mechanical 
shocks to which traction batteries have to be subjected. 

It is not, therefore, an extremely light aocumulator 
that they have had in view, but one adapted for prac- 
tical use in electric traction. e 

The negative plates of these batteries are 
of a type derived from that of Faure, Like 
all those manufactured by the company, they 
consist of a lead grid acting as a conductor, 
and as a support for spongy lead obtained 
by the reduction of lead ohloride fused and 
cast in the form of pastilles. The dimensions 
of the active material and of the support 
are adjasted so as to obtain a very high 
specific cupacity. 

The poritive electrodes, on the other hand, 
are of the Planté type. They are formed 
of milled or gcff.r«d strips of lead, super- 

posed, ard connected together by special 
means. The form of these sirips in 
section was arrived at by long compara- 
tive triala, with the object of obtaining 

a greatly extended surface and a very 

ready circulation of the electrolyte, and of 
avoiding undue deformation during the gradual p-roxida- 
tion of the metal of which the strips are composed. The 
special devices adopted bave, moreover, the advantage of 
conferring upon the plates, during the whole period they 
remain in use, & remarkable degree of constancy and a very 
high rate of discharge. 

It is stated by the company that the en 
the cells constructed with these plates, is, per 
trodes, as follows ;— 


capacity of 
ilo of elec» 
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Cells of this desoription are at the present time in use for 
electric hackney carriages belonging to an important convey- 
ance company. They are composed of an ebonite receptacle 
containiog 13 plates, 7 negative and 6 positive, 4'4 inches 
broad by 8:4 inches in height. These plates rest on a suit- 
able ebonite tapit, and are separated by corrugated and per- 
forated sheets also of ebonite. 

The lags of the plates constituting each electrode are con- 
nected by soldering to an omnibus bar of lead carrying 
vertical rods which traverse the lid of the receptacle, and 
to which are soldered the connections from cell to cell. 


TABLE I.—DIMENSIONS AND WEIGHT OF THE ELEMENTS. 


of negative plates DIU йе [7 
Number [3 positive plates д; a e 6 
lengtb, external ... s sss .. 68 ins. 
Receptacle widtb, Wo Sia M" - ex doa 
height, ,.. 11 „ 
man 44 „ 
igt жи Жы 84 „ 
Plates area, both ідев 72 sq. in. 
total positive surface in cell. 9 aq. 
six positive plates e! 005 „ 18˙5 109. 
seven negative plates (including end 
plates) eee eee 000 eee 79 » 
Weight plates in one cell us .. 265 „ 
р, : 975 „ 
electrolyte and connections 
total of 44 celis 15 owt. 


These connections are formed of flexible conductors having 
a core of stranded tinued copper wire, which is enclosed in a 
lead tube with a perforated knob at each end. Two of 
these conductors are used to connect up each set of plates. 

The dimensions and weights of the plates and elements 
are given in Table I. 

The specific (?) energy, when the rate of discharge of the 
cell is 70 watts, is 250 watt-hours; and the weight of the 
cell is 37:5 lbs., including the ele:trolyte and the two-fold 
connections, Various data relative to this rate of discharge 
are given in Table II. 


TABLE П. КАТЕ or DISCHARGE, Power, Capacity, &. 


Daration cf discharge F 3:5 hours. 
per square ve 
Normal rate of discharge | . Maz 
(amperes) per tive plate ER 61 
| 99 b. of ce eee TT 1 
( н cell ene eee „зә 9747 
Bilectromotive force per element. Volt. „ — 19 


* In the article by M. Reyval in I’ Eclatrage Electrique tor December 81st, 1:98, 
the values here given for the weight per kilowatt and per kilowatt-hour are 
transposed. The weight per kilowatt is necessarily greater than the welght per 
kilowatt-hour when time of diseharge is specified, and when it is greater than 


unity.—Eps. Exec. Rev. 


The company a'so manufacture for electric traction, 
battzries having а bigher specific capacity, bat iu which the 
durability of the positive plates is not so great as that of the 
Planté type plates, although the former will withstand with- 
out injury 100 charges and discharges, In these cells the 
positive electrode is composed of plates manufactured in a 
similar manner to the negative plates. Their specific . 
capacity for discharges of five hours and under is at least 30 
per cent. greater than that of the cells with Planté plates. 
They may be usefully employed iu cases where the oost of 
maintenanoe of the battery is of less moment than lightness 


and high specific capacity. 


THE INSTITUTION OF ELECTRICAL . 
ENGINEERS, 


THE paper taken at the last meeting of the Institution of 
Electrical Engineers, held at the Institution of Civil Eagi- 
neers on Thursday, 9th inst.. was on “ Electric Traction by 
Surface Contacts," by Mr. Miles- Walker. | 

In opening the discussion thereon, Prof. Oarus-Wilson 
congratulated the author on the successful issue of the er- 
periments, and the ingenious application. The problem was 
& very important and difficult one. He hesitated to express 
an opinion on the apparatus, at present, to a certain extent, 
in an experimental stage. The author wished to get the 
criticism of the Institution; he therefore thought some 
points not made much of might b» mentioned, as they 
were characteristics of the system. In some systems a 
leakage current was liable to make the studs alive; 
in this case it was apparent that leakage could not 
do so, and the author was to be congratulated on this 
feature. As regarded safety, he could not conceive a 
more safe method than the mechanical magnet contrivance. 
The author has shown it was impossible for it to remain 
up when the car was away; but other elements had to 
be dealt with. It was. possible to sacrifice too much to 
safety; accessibility and reliability have also to be con- 
sidered. Any electro-magnet should be easily got at with- 
out interfering with traffic. A serious element was the 
opening of any such things while the traffic was ronning. 
Two minutes per stad mounted up. He thought it shonld 
be more accessible for repairs, The point against the system 
was that repairs could only be done while traffic was off. Ав 
regarded reliability, ice was the only apparent thing that 
would interfere with the working of the system. Coming to 
mercury contacts, he was sorry the author had dispensed 
with mercury; he did not believe in the prejudice against 
mercury contacts, As regarded sparking, the success of any 
system of surface contacts depended upon absolutely doing 
away with sparking at contacts. Some further remarks 
offered on this point were, we believe, made under a slight 
misunderstanding of the working of the switch. 

Mr. 8. Sharp, from experience with tramways, thought 
this type was the best yet seen. He regarded Prof. Carus- 
Wilson's point about breaking the current, unfounded, as the 
plunger could not fall until skate had quite left stud— 
the spark must, therefore, take place as the skate moved 
off. As seen at Willesden, the switch appeared 
to be easily removed when required, and he thought 
jt was the most easily removable switch yet made, 


` 
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as it could be loosened in a few seconds by 
the simple removal of three screws only. The danger 
with most such systems has been the leaving alive of 


the studs; here there were no springs to get out of order, the 


action depended upon a falling weight. Many places could 
be found where this system could be used in preference to 
conduit, for instance, in Glasgow, in Argyle Street, the Cale- 


donian Railway came within 10 inches of the top of the. 


Чиен, апа ar dads т спе ате in 5 x e 
Ways. e system before the meeting ali modi 
could live been mad. | p 

Prof. Ayrton cited the three methods of traction: the 
trolley, the sub-divided conductor, and surface contact, i.e., 
stationary studs made alive. He was interested in the last 
two, as the Ayrton and Perry patents included this idea 
18 yearsago. It was too late to make any money out of it, 
all that could be done was to make it a success. He did not 
want to take a rosy view or the reverse. Inventors usually 
took a rosy view of their own work. He was an inventor 
himself, so he knew. The leakage mentioned in the paper 
was 44 amperes, suppose it were 5 amperes—it might be 7 
or 8—that is 24 kilowatts per car to earth; what would 
the Board of Trade say to that; how about damage to pipes ? 
Then the ехоеғв power required at the station for this cause 
might amount to 40 per cent. of the total output. The 
London County Council are connected with traction on the 
South Metropolitan Tramways—why not try this system ? 
The author had made a very generous mention of his work 
in the British Association paper on the Thompeon- Walker 
system, and the following remarks might appear a little 
ungenerous. When he read the British Association paper it 
struck him that the system was not yet perfected as Prof. 
Thompson gave the world to imagine. Dirt or paper on the 
studs might break the circuit, and if one car failed to 
make contact it would block every car on the system, 
while if the main supply were interrupted for a second 
the whole of the cars would be . 16 was 
now stated that each car carried а 500-volt accumulator to 
get over one difficulty, but the minor difficulty was intro- 

uced that a battery of accumulators was required on each 
car, 80 that if the skate failed to make contact the battery 
picked it up. There were serions diffi :ulties in the mechanical 
arrangement of the switch. The mercury contacts in the 
system, supposed to be perfect, are now done away with and 
several minor alterations made, Why should a system that 
was 80 perfect require to be changed ? He believed that the 
other contact box would bave failed in actual work: he had 
yet no time to examine his contact box. The leakage of 
current was certainly serious. He should not like the 
London County Council to adopt this system, which in the 
last few months bas been во greatly altered and presumabl 
is not yet cal. Prof. Ayrton rose again to inform Prof. 
Carus- Wilson that ice has been seen in England. 

Mr. А. J. Lawson mentioned that at sharp curves the 
skate might make contact with the rail. The leakage at the 
rate of 4 ampere per car would, for 40 cars, amount to 10 
kilowatts. He would be very glad to supply such a system 
as this from a central station where the units sent out were 
paid for. There was a difficulty in finding space for under- 
ground constructions, and pipes might have to be removed 
to make room for the switches. He protested against the 
sentimental rabbish talked about overhead wires. 

. Mr. Soott considered the system very pretty, but queri d 
its practical success. At crossings, the leakage through mad 
might be sufficient to start an aro to rails, and blow fuses. 
It has been suggested to insulate the parts of rails at cross- 
ings, but he did not think it feasible. All previous work 
had shown that it was to separate the switch and 
stud, and not Бате them in the same box. M'canite was 
used in the switch as insulation, but being subject to blows 
was not reliable. Hammering on the tops was liable to 
work loose the various The yoke might stick to coil, 
causing the fuses to blow. A shunt coil being used, it was 
necessary that contact should be broken, but experience bas 
shown how difficult it is to break circuit without breakdowns 
of insulation. | 

Mr. Conzens Hardy thought that safety was determined 
by extraordinary conditions, not by ordinary—first, if part 
of the coil became short circuited it might be ont of balance, 
and the core held up; secondly, the amount of leakage de- 
pended on the horse traffic in the road ia question. Experi- 


* 


ment has shown that 20 to 30 amperes at 500 volta from rail 
2 feet away can leak if liquid from stable drain be poured 
over the contact—this is not an ordinary condition, bat one 
liable to occur at any time. Again, if the falling of the tube 
were slow, a dray following the car might provide necessary 
iron to attract the plunger. The wear of studs was another 
int, difficulties had been found in Paris with studs where 
rass studs had worn down in six months, if the studs were 
of iron then the difficulty was to avoid sticking up. The 
insulation of the rail at turn-outs deserves consideration. 

Mr. G. C. Sillar thought that the last speaker had, if any- 
thing, under-estimated the probable amount of leakage. 
The difficulty with skates where obstacles were in the way 
was considerable. He had found with motors that 2 or 8 
inches clear of ground was not always sufficient over bridges 
and sharp corners. Another point was the side swing of the 
car at corners; with a curve of 80 feet radius, the studs 
would have to be 4 feet wide ! 

Mr. Tremlett Curter raised the point about the removal of 
studs, which, althongh occupying only a few seconde, would be 
quite long enough in wet weather to admit damp, and water 
would fill the box in very bad weather. The box could, of 
course, be drained. He looked forward to a practical trial. 

Dr. 8. P. Thompson, who occupied the chair, stated he 
left the responsibility of the paper and the reply to Mr. 
Miles-Walker, but he was amused to listen to all the dreadful 
thipgs that must happen. He had spent time and money 
m trying to find out whether all these things would really 

appen. | 

г. Miles-Walker then replied. He stated that the skate 
end was turned up, and the iron was sufficient to hold up the 
core after current is broken, so that the break will always be 
on the stud. He thought Prof. Ayrton was much before his 
time. In the paper two minutes were given as the time 
required to open the switch, but this was an outside figure. 
A. 500-volt accumulator was provided for use on the car, but 
the switch would work at 100 volts. Accumulators were 
mentioned in the British A-sociation paper. Mercury con- 
tacts had not been abandoned, but they bad to give way 
before popular prejudice, and if the work cculd be done 
with a switch it could be done with mercury. 

Although slight improvements were seen from time to 
time, it was wrong to say tEat the apparatus was still in a 
temporary stage ; it might as well be said that dynamos 
were not practical because alterations and improvements are 
still being made. The leakage depended entirely upon the 
perimeter of live metal, it was 16 inches only for the stud, 
it was much greater on the rail mentioned. ln reply to Mr. 
Lawson, the author mentioned that the difference between 
kilowatts generated in station and kilowatts paid for (or 
units in either case) was usually more than 2 per cent., 
and he thought that 2 per cent. loss in leakage was 
small. A wide skate had been tried on curves, but no diffi- 
culty had been found. There was a positive stop to prevent 
skate approaching rail by lees than 1 inch, and it did not 
reach these in practice, An aro would not form through 
1 inch óf mud. Whether it was better to have the boxes 
together or separate was a matter still open to discussion. If 
micanite was not found a satisfactory insulator, granite would 
be used. Water could not get into the box when closed. The 
shunt coil was wound on a thick brass bobbin, and the volts 
per turn could not exceed a given amount, which was calcu- 

ted for a little over 500 volta. Short-circuited coils could 
not cause magnet to stick up, nor could dray follow car quick 
enongh to cause trouble. Provision has bsen made for 
changing studs if worn. Mud could be brushed away when 
met from the stads. Thus ended the reply. 

It was announced that at the next meeting the paper to be 
read would be one on “ Wireless Telegraphy,” by Mr. 

ni. 


CORRESPONDENCE. 


Electrical Fittings Censorsh'p. 


The want of a burean in order to establish a uniform set 
of rules for the guidance of electrical contractors and manu- 
facturers on the question of what fittings are suitable aut 
efficient to be used and manufactured has become more pr^- 
nounced, if only as an antidote to the pernicious system of 
registration as adopted in at least one of our Northern ci“ ire, 
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and is being carried out in a manner that is offensive to 


some, annoying to others, and adding extra expense and loss - 


of time to all concerned. 

May [ ask you to state that since the publication of my last 
letter, as information to manufacturers interested, that I am 
led to understand a slight concession is made with regard to 
а regulation in a list of rules printed for the electrical 
department of an English municipality. The regulation 
reads: “Samples must be submitted in duplicate, and 
both become the absolute property of the Oorpora- 
tion.“ Now I am informed this rule is broken 
as glibly as it was made, and though duplicate samples must 
still be submitted, one of the samples will be returned if the 
value of each be 10s., or above. I ought to state, however, 
that it is not made quite clear by my informant whether this 
is an alteration to be generally observed, or simply one of 
the many private concessions of a capricious individual in 
the service of this department. This instance of a sudden 


and, I believe, hitherto unpublished alteration of a regula- 


tion, is not by any means an isolated one. I have no 
need to remind my readers of the prohibition relating to 
flexible cord which, after the loss of trade and injustice done, 
that prohibition was withdrawn. 

Surely the Institution of Electrical Engineers will not for 
long permit an urgent need to exist for a simple code of rules 


that would be uniform for the guidance of English manu- : 


facturer& of high voltage fittings? Some rules, it is 
admitted, are necessary; but why leave it to municipal 
electrical engineers, in their individual offices, to make 
regulations which they can break at their discretion ? 

The contractor is absolutely at their mercy, and to cite the 
following instance is to show that corporation servants, who 
are in the service of the ratepayers, are allowed to dictate 
harassing terms:—A contractor registered a switch for a 
specific installation and expected he would not be required to 
lose time in submitting a similar switch for another instal- 
lation on similar conditions, but he found the switch 
would not be approved on the second installation 
unless he again sent one to the electricity station. 
The contractor was compelled to do this, and had to wait the 
convenience of the Corporation inspector, involving the loss 
of a considerable amount of time before that individual 
thought fit to issuea most elaborate certificate for one switch 
approved. Whether ш discontent will be so aggra- 
vated as to become embodied in a formal protest to the Elec- 
tricity Committee or to the Corporation itself is a question that 
can or анн long in doubt, or whether the validity of such 
rules will be proved by the refusal of a competent contractor to 
comply with oneor other of theharassing regulations, is another 
question which would create a deadlock unless another private 
concession be made that would simply postpone a definite 
settlement. The present position is likely to me in- 
tolerable, but it would be relieved by the formation of a 
competent bureau for the purpose of deciding the electrical 
fittings question. It is not to be expected that municipal 
electrical engineers, many of whom are young men, some 
having been suddenly lifted into important municipal 
positions that would, in some instanoes, have been more 
appropriately filled by men of maturer age—I repeat, it is 
not to be ex d they should possess those qualities 
necessary for inistrative ре that аге as important 
as a sound technical knowledge, and much more so when 
attempts are made to frame rules to be observed by con- 
tractors, many of whom are as capable of judging what 
fittings are suitable and what are: not as the engineer him- 
self. In rules for this it is necessary that the 
spirit of the dictator should be less in evidence than the ulti- 
mate object for the attainment of which the rule is framed. 
I might point out that municipal electrical engineers have 
still duties exclusively their own, duties that ought to be 
more faithfully fulfilled in the future than in the pe 
When they have provided means for the prevention of ex- 
plosions in the streets; when they never. overlook & bad 
Joint in the main cable; when the recent frequent inter- 
T of electricity supply, causing our shops, public 
offices, churches, and infirmaries to suffer the inconvenience 
of being in total darkness, sometimes on critical and 
dangerous occasions.- When they have done their duty in 
these respects, it will.be time enough to issue obnoxious 
mandates to contractors and manufacturers who are not less 
anxious for the prevention of accidents, and to ensure that 


and the indifference to the distinction to 


only those fittings suitable to guarantee the safety of pro 
and life shall К manufactured and used as i the sald 
cipal electrical engineers themselves. | 
| C. A. Clarke. 
[Our correspondent’s covert references to Manchester are 
not quite fair. То our own knowledge the municipal 
engineer has modified the rules where they appeared to inflict 
hardship upon contractors.—Eps. ELEC. REv.] | 


“Railway Block Signalling.” 


It is no doubt very wicked for the reviewed to dispute the 
conclusions and statements of the reviewer, but when the 
review contains misrepresentations, and something else which 
I will not characterise at Moon the author must protest, or 
allow judgment to go by default. I find in various parta of 
the last 34 volumes of your paper that you have accorded the 
privilege of a reply to reviews, and I have to ask for a similar 


favour at your hands. 


Your readers are told that there is little that is new in my 
book. Very good. The statement is legitimate, and is, ina 
sense, a measure of your reviewer's knowledge and rience, 

With your reviewer's criticism of the literary construction 


of the book I do not propose to deal. He is, no doubt, a 


master of style, although the occasional pu of language, 

drawn between an 
object and its uses, exhibited in portions of the review, would 
seen to negative the idea. | | 

Your reviewer questions the author's accuracy “ ір, at р. 7, 
attributing the introduction of the use of electric semaphore 
signals to the South-Eastern Company in 1851.” The 
author does not make such a statement. 

Your readers are warned against accepting the dates given 
at which it is said /Aree-tire block systems were in use through 
the tunnels between Ambergate and Rowsley, and on 
Desford and Bagsworth incline. Will your reviewer please 
note that the paragraph relating to the former is qualified 


‘with “is said. .. and that, later, I give some reasons . 


why the claims of most of the earlier systems of signalling, 
to he considered “ block " systems, are not well founded. I 
have, however, no reason to doubt the accuracy of the in- 
formation given me. I was not there at the time. The 
code given for the Desford and Bagsworth incline shows 
that both bells and needle indicators were in use. Perhaps, 
as your reviewer is во certain that the Deaford and Bageworth 
system was not a three-wire system, he will outline the 
circuit arrangements to agree with the code. 

Your reviewer also questions the accuracy of the conclusion 
I have drawn with reference to the “ Line Blocked ” indica- 
tion on the London and North-Western Company's instru- 
mente, as introduced in 1853 by Mr. Edwin Clark. Will he 
kindly let us know what he considers was the object of 
viding such an indication in the light of the statement that, 
under normal circumstances, the needles were kept con- 
tinuously to either “ Line Olear” or “Train on Line,” as 
might be requisite on account of the line controlled being 
free from or occupied by trains? -What would the indica- 
tion resulting from such a disconnection of the circuit convey 
to t) e signalman when he knew that provision had been made 
for it to be given to him—in case of emergency only ? 

Your reviewer remarks that the cutting of the line wire 
was not so frequent as to call for a signal purely applicable to 
such a transaction. It may or may not have been frequent 
as he says; I do not know. It is, however, certain that 
emergency signals are never intended to be frequently used. 
They are provided, nevertheless, although they may not be 
во labelled. In the case under notice “ Line Blocked was. 
shown, as will be seen from the diagram in the book, when 
no current was passing through the instrument, and it would 
naturally take up that position when the circuit was inten- 
tionally disconnected for the of indicating to the 
signalman that something out of the normal had taken place. 
Your reviewer says, further, the indication (he says indicator, 
but it does not matter) * would be a proper one for the pur- 
pose of telling the signalman that the line was not clear. 

f.by this is meant clear of trains under normal conditions 
of running, I may remind him that the indication “ Train 
on Line" provided the information required. | 

Your reviewer does not agree with me that the indication 
* Train on Line” as now used is a subsidiary indication. .I 
am, of course, sorry that there should be such a disagree- 


~ 
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ment. We are both entitled to an opinion. I have given 
reasons for mine. Your reviewer has not. 

Passing over the disquisition on the relative meanings of 
“transient” and “momentary,” and the degree in which 
currents may be regarded as “permanent,” I come to the 
lengthy remarks on disturbances of instruments. Your 


reviewer says that the effects of earth currents upon instru- - 


ments are only occasionally such as to affect the block 
signals, If he was a lineman with single needle instruments 


under his care, and himself under a superintendent who 


would have things right and saw that they were so, he would 
probably learn more than he now knows respecting the 
trickiness of earths, and it is probable that he would get 
scant consideration for a suggestion to erect a “return 
wire. 

Your reviewer professes to be ignorant of what is meant by 
“magnetic storms.” Magnetic storms aredeviationsof greater 
magnitude than ordinary, from the normal distribution of the 
earth’s magnetic field, and their effects upon S. N. block instru- 
ments are distinguishable from those of earth currents by the 
fact that they persist after the line wire is disconnected. 
Sach occurrences are stated in the book to be rare, and the 
writer has only had experience of them on two oocasions. 

Passing over your reviewer's exceptions to the terms I have 
‚ used, and his substitution of others less applicable, I note that 
he says permissive block working is now a thing of the past, 
and that it was a vicious system, and worthy of condemna- 
tion only. It will, therefore, be a surprise to your reviewer 
to be told that ita use is extending, and is likely to do, as rail- 
Ways increase their traffic, Permissive working is being now 
applied toa number of places which have hitherto been worked 
under systems of bell signalling, and without enforcement 
of the space limit. Your reviewer might study the instances 
in which permissive block working are referred to in the 
book, pp. 279—298, from which he would obtain informa- 
tion of the conditions under which permissive block working is 
advantageous. The intances there given were, at the time the 
articles appeared in the Electrical inser, all recent instal- 
lations, and each instance is different from the others in the 
advantages obtained. 

Your readers are told that *the text (p. 163) does not 
appear to accord with the illustration. The latter shows line 
blocked, and not line clear, for an up train.” I have to 
differ from your reviewer again. The text and the illustra- 
tion are in perfect agreement. The text in “ Diagram, fig. 38, 
is drawn to show Line Olear’ for a train ready to proceed 
from the ‘up’ station to the ‘down’ station.” Such a 
train ів a down” train, and not an “up” train, as your 
reviewer considers, | 

Your reviewer draws attention to an omission ор р. 241 
with respect to the driver seeing the staff when accepting 
the ticket. Although he quotes word pertect, he does not 
pat the same empharis on different parts of the sentence as 
1s done in the book, The word “ опу” is in italics, as well 
as entrance.” He also omits all reference to the subsequent 
mention of methods for preventing tickets being used when 
tte stuff is not at the entrance, for the time being con- 
sidered. 

Your readers are also told that the illustration on page 299 
Qj pears to be inaccurate. 1 muet again differ with your 
reviewer, The ilustration is perfectly correct. The рові- 
tive to line ” does not * form" the ON signal; the negative 
does not “form” the OFF signal, and the abeence of cur- 
rent docs not “form” the ~ out of order" signal. Nor am 
I responsible for the name of the latter indication. As 
sLown ор the diagram, the positive to line forms" the OFF 
signal; the negative “forms the * out of order” signal; 
and tue ON signal is shown by the vertical position taken up 
by the needle when no current is passing. If your reviewer 
hud reud the book, he would bave seen some criticism of this 
method of repew:ing signals, snd he would aleo have seen 
that his remarks on the chief thing to insure” are an- 
ticipated. 

Your reviewer does not “concur” in the view that more 
should be done for the engine driver when the ordi 
mechanicul signals are obscured by fogs or other causes. 
am sorry sgain. May I quote the ELECTRICAL. REVIEW of 
January lot, 1897, on Block Signaling ;” the werk alter 
the conclusion of the articles in the Electrical Engineer, 

^ At the same time there is a period in railway working 
where а method of conveying to the driver of a train the 


fact that the signals are against him is necessary. During 
the winter months fogs frequently prevail to such an extent 
as to render signals invisible. Detonators have then to be 
laid on the metals, and the driver, on passing over them, is 
warned by a loud report that the signal is at danger. The 
question will arise—Is it not preferable to show the driver, 
by a signal on his weather-board, that such is the condition 
of thin a ee i^ 

Ж We do not despair of the achievement of this. 

May I draw your reviewer's attention to the fact that the 
recent accident to the Brussels train is said to have been 
due to the driver being unable to see the signals on account 
of fog. 

Your reviewer says that I argue “that the driver is the 
man who should call out, or order out, the fog men, and that 
very little consideration will convince one of the impractic- 

bility of such a course.” I must again differ from your 
reviewer forthe reason that no such foolish argument is used 
throughout the book. Pages 118-119 are devoted to an 
examination of the arrangements for providing for signalling 
by detonators during fogs. It is shown that the mechanical 
signals are for the driver's guidance, and that he “is the 
most suitable person to say when Ae requires additional means 
to enable him to obey the signals shown ; and considerations 
such as those just adduced, are alone sufficient to stamp as 
inadequate any system of signalling, under exceptional cir- 
cumstances, that cannot be brought into operation at any time 
the person requiring it may consider necessary.” 1 bave 
underlined the last portion of the sentence for your reviewer's 
benefit. For systems of signalling, which enable the driver 
to bring them into use at any time he desires it, I must refer 
your reviewer to the book. 7 

Your reviewer is doubtful about the utility of an uniform 
code, and uniform methods of working, because. there is no 
interchange of staff between the various railway companies. 
If he will give his imagination a gallop, he might think of 
occasions when interchange of staff would be very desirable. 
The subj:ot is not one for discussion in your columns, and 1 
will not pursue it further. 

Your reveiwer will find on p. 100 some remarks on the use 
of the telephone as an adjunct for signalling puposes, which 
do not refer to the combination of the telephone with the 
block bell, and which, if read carefully, may be suggestive. 

Your reviewer reserves the most serious assertions for his 
last sentence. Your readers are told— 

lst. That I have ignored those who have invented or 
introduced practically all the most useful adjuncts referred 
to in the book. — 

2.d. That “although it is only reasonable to assume that 
some information has been gathered from other works 
devoted to kindred subjects, the only reference to the authors 
of such works is that to Mr. Clement E. Stretton.” 

This is disingenuous, to put it mildly, as no proofs are 
adduo d. 

With respect to the first charge, may I ask whether your 
reviewer hus seen the table of contents, lt bristles with 
names, and I have endeavoured in all cases to give credit 
where it was due, / J knew st. That I have omitted to say 
that the particular form of switch shown for the utilisation 
of the block bell line wire for telephonic purposes, and 
aibly some other examples, is in use on the Midland, is hardly 
jusufication tor 80 sweeping a statement. | 

With respect to the second charge, is your reviewer aware 


‘that 1 have referred to Mr. Langdon's “ Applications of 


Electricity to Ralway Working ” (not the present edition), 
Mr. Prevce’s 1863 paper ut the Institution ot Civil Engineers, 
Mr. Waiker’s urticles on Train Signailing in Theory and 
Practice” trom the English Mechanic, and Sir W. F. Cookes 
“ Telegraphic Rullwuyr, and chat acknowledgment is duly 
made in these cases us well as Mr. Stretton’s? Hus he seen 
the acknowledgment to six other gentlemen or firms in the 
preface for particulars supplied ? What more docs your 
reviewer want? In what parts of the book does he consider 
that further acknowledgment is necessary ? 

With reference to Mr. Stretton, I may say that I have no 
personal acquaintance with that gentleman; indeed, I have 
never seen him. 1 asked his permission to use information 
contributed by him ın a letter to the Electrical Engineer in 
November, 1596, and he kindly accorded it, and supplemented 
the information by more of the same character. He also 
offered the privilege of making extracts where I pleased 
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from his book, “Safe Railway Working,” but this I did 
not avail myself of. 
i s not possess, and have never seen any of Mr. Stretton’s 


I do not possess, and have never seen Mr. Langdon’s latest 
edition, which your reviewer says is the only other work, 
besides my own, dealing with the subject. Further, I 
borrowed the first edition from which the information 
acknowledged was taken. The present edition had not 
· been issued at the time. Mr. Preece kindly offered his own 
оору, but I had then obtained the loan already referred to. 

have no other works relating to railway management 
ч" working, and have consalted none but those acknow- 
ave, however, drawn largely, ard without explicit 
acknowledgment, upon a “volame” which has not been 
published, but which has bzen under constraction, so to 
speak, for about 28 years ; and although the owner is aware 
of it, he has not, hitherto, resented it. I have also had 
access to another “volume” of a similar character, but 
much more valuable, which has been under construction 
for 40 years, and I have not been asked to acknowledge it 
more specifically than has been done. 

Do I make myself fully understood by your reviewer ? 


J. Pigg. 


The “Other Side” of Nernst’s Lamp. 


In the public interest and as a protest to the hurry 
with which this lamp is being “readied” for flotation 
(vide Daily Май of yesterday), I trust you will give me 
space to lay before your legion of readers, of which I am a 
humble unit, some disadvantages anent this lamp of which 
all practical electricians are aware. Before doing so permit 
me wi gus out that the investing publio are about to be 
invited to subscribe to an innovation whioh assuredly is bat 
in ita experimental stage, its complication is proof of this, 
and which. they have had no opportunity of testing, or even 
Seeing, or examining, or proving whether it is praotical as 
an indoor illuminant, or even verifyiug the assumptive 
economy olaimed for it by those interested, surely these 
facts conduce to make it a most perilous speculation ? 
Aud I trust that the article “ Re” the German patent of 
Ee lamp, in your last week's iseue has been universally 
read. 
1. Mark what a great disadvantage it is that extraneous 


ісе no one can tell, and if in its present imperfect state 
Ib shoald be used for indoor lighting. = 


readers to the trenchant remarks of the chairman, Mr. A. 
Siemens, at the lecture given by Mr. Swinburne on the above 


music halls, steamers, &c., and that the fire insurance 
authorities will have something to say on this serious aspect 
of the case, goes without saying. 

6. If space, and you permitted, I might supplement the 
defective points of this naked light and the savage mode of 
ignition, the deteriorating tendency of the oxides used in 
-the make-up of the rod, their insulatory tendency, com- 


mercial drawbacks, the lamp's “ questionable" utility upon 
continuous current circuits, the constant exposure of the 
rod to accidental breakage, heat, dirt, smoke, &c. These 
facts, taken into account with the evasions of the lecturer, 
for the nature of which I must again refer to the utterances 
of the chairman, do not enhance or make out this lamp to 
be what those particularly interested in it would have us 
“take on trust. For my part, I look p e itas an unsafe 
and undesirable agent of the current; further, Sir, is it not 
a fact that what progress has been made in glow lamps is due 
to the fact that the filament is enclosed in a sealed globe, 
thus protecting the filament, and obviating the risk of fire, 
heat, dirt, smoke, &c., and makiug it safe to use anywhere ? 
and are they not more desirable in “a public service sense,” 
seeing they can be turned on instantly and without the com- 
ү aids of costly automatic heaters, spirit lamps, ог 
tapers 
E Pessimist. 


The Wehnelt Electrolytic Current Interruptor. 


Referring to the rege, account of the above in your 
issue for the 17th inst., may I say that we have made one of 
these appliances from your description, and have tried it on 
a 10-inch Apre coil in this laboratory. It gives the most 
surprising and beautiful results, and seems to be a scientific 
discovery of great value, which may have many and impor- 
tant practical applications. 
A. A. C. Swinton. 


66, Victoria Street, S.W., 
February 21st, 1899. 


Kilduchevesky Mega-Telephone Transmitter. 


In your current issue you state, under the above heading, 
that Mr. A. R. Bennett tested the tranamitter, and found 
that “conversation of any description could be carried on 
without effort” through an “artificial cable equivalent to 
about 200 miles, and having a resistance of 594°48 ohms, a 
capacity of 59:73 microfarads, and a K R of 35,508.” 

ermit me to say that the statement is absolutely untrue. 

With regard to your leading article, in which you advocate 
pitting one telephonic instrament against another in order 
to determine which is the dest of the two” (sic), and depre- 
cate the use of artificial cables for telephone testing because 
of inductive reaction between resistance bobbins; one is con- 
strained to wonder how it comes about that the Editors of 
the ELECTRICAL REVIEW have never heard (as would appear) 
of an artificial cable in which the resistance is distribute 
otherwise than by bobbins of wire. 

A. R. Bennett. 


[In the manuscript which was forwarded to us giving a 
description of the instrument in question, the exact wording 
is as follows :— 

“The Kilduchevesky transmitter was successfully tested 
in Russia on overhead lines, distance being up to two 
thousand miles (2,000), and in this country by A. R. Bennett, 
on an artificial cable in which the essential electrical condi- 
tions of a modern telegraph cable were reproduced. The 
length of the cable was about two hundred miles (200), 
having a resistance of 594°48 ohms, and a static capacity of 
59°78 miorofarads, the product being 85,008 K R, and with 
an ordinary double-pole receiver the conversation of any 
description could be carried on without effort.” 

Mr. Bennett will doubtless communicate with the origin- 
ators of this statement. It may be added that the Editors 
of the ELECTRICAL REVIEW not only heard of, but were well 
acquainted with artificial cables of the kind Mr. Bennett 
refers to, long before they heard of Mr. Bennett.—Enps. 
Екс. Rkv.] | 


REVIEW. 


Marine Boilers. By L. E. Bertin. Translated by 
Leslie S, Robertson. London: John Murray, 1898. 


The author of this book is the Chief Constructor of the 
French Navy, and the work appears in English dress, intro- 
duced by Sir W. H. White, the Director of Naval Construction 
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tothe English Navy. At the present moment a book on marine 
boilers by so eminent a man as Mr. Bertin will possess a 
iar interest, seeing that the merits of the navy, of which 

e is во distinguished an official, have so nearly been in conflict 
with our own. Mr. Bertin’s range of knowledge is evident 
from his work. The English Navy has not the шоро 
of good men, while we know it has many poor men. We 
never hear people in the cock-sure vein about our own 
Navy, but we call to mind a certain engineer, who assured 
us evidently with satisfaction that the gold lace on his 
trousers “ сові £10, sir, I was a terrible swell.” How 
much is original of this book and how much has been 
added by the translator does not appear. We regret that 
while translating the French measures all through, a work 
which must have been a heavy task, the ator could 
not see his way to leaving the original figures side by side 


with the English. If ever we are to accept the metrio 
system, its collateral presentation iu euch ks as this 


would be a step in the familiarisation of engineers with 
the meanings. Trained in one system we always realise 
what is meant by a pressure of so many pounds per square 
inch, but without some practice, the statement in kilos per 
cm? has no meaning. We might describe this book 
as a series of freehand sketches with leading dimensions 
putin. It is not & treatise on the art of boiler making, 
though many details are given. Nor is it one upon 
strengths. It deals rather with the general principles. of 
boiler making and with their treatment under steam, with 
weights, coal analysis, draught, closed stokeholds. In much 
of this it is a description of what has been done in various 
ships, and it collecta;within a narrow foous much information 
that is scattered in many papers; but, to English engineers, 
pon the chief interest of the book will centre in the 
atter half, in which various types of water-tube boilers are 
dealt with. The tubulous boiler has been at least, durin 
late years so essentially connected with the French navy an 
French engineers, that probably a good deal of experience 
acquired by them is not yet in our hands. 

The Terrible and Powerful, those huge cruisers of 
our own navy, whose distinguisbing feature seems to be 
frequent visits to port to take in 2,000 tons of coal, are, as 
is well known, supplied with water-tube boilers. Much is 
said in their favour, and probably more remains behind to be 
said in an opposite sense. Of course it is no fault of the 
Belleville boiler that these two crnisers are double the size 
of many foreign ships of the cruiser type which carry 
heavier gun power. The tubulous boiler, in one form or 
another, is the boiler of the French Navy, from the torpedo 
boat to the battleship, and we can hardly think such a bold 
course would have been followed without good cause. 

Whatever the true merita, it is desirable that the English 
Navy men should have at least an open mind in the matter 
of boilers, and that some definite answer should soon be 
5 on the question of the best boiler for naval 
p 3. The author himself a hes his subject in a 
риу unbiassed manner. The durability of the Belleville 

iler is not ascertainable. The boilers of the Volfiguer have 
been at work about 16 years, but as they may be said to have 
had in that time new lock, stock, and barrels at various 
proh there is probably little or nothing left of the original 

ilers, and it is thus possible that nominally a boiler might 
endure a hundred years by repeated restorations of parts, just 
as John Smith remains John Smith all his life thongh he may 
have changed his entire corporeal entity every seven years. 

Durability, however, is not a sole desirable quality of a boiler. 
Reliableness in action, &c., is more important, or one might 
quote the Britannic, which made better time after a life of 25 
years with the same compound engines and shell boilers than 
when she first steamed out of Queenstown, and we do not know 
that she is not still so running, or that if reboilered it was not 
simply because of being remodelled for higher pressures, 
Weight seems to have been the principal determining factor 
in the choice of tubulous boilers, but we have seen no oon- 
clusive evidence that in saving weight, the efficiency has 
been maintained. Is it not rather the fact that the saving 
in weight is more than outweighed by the increase in the 
coal n to steam a given distance. The use of a 
lighter boiler can be understood for a French ship which 
owes its existence chiefly to a lack of cordiality in respect 
of England, and which may not require to steam over 
1,000 miles at any time, but for an English ship with 


the certainty of long vo coal economy begins to 
tell, and A ton of Boiler weight saved may soon 
imply а couple of tons extra coal allowance. The 
ratio of total weight of boilers P square foot of grate 
is as 4 to 5 for tubulous boilers 8 to 11 for shell boilers, 
the difference being “еу ш the reduction of water con- 
tents. Boiler costs are compared on a basis of grate 
area. The concluding chapters deal with accessories such as 
stop valves, filters, distillers to make up for water losses, 
water purifiers, the use of lime for getting rid of acids, a 
means first employed by the present writer about 18 years 
ago, and said to have been first employed about 30 jun ago 
to kill the fatty acids from surface condensers, various 
other items, including even ash hoista, though no mention 
is made of the means employed in closed stokeholds where 
ash and clinker is blown overboard by the air pressure of 
the forced draught, as possibly some of our readers may have 
seen on the new vessel of the Northwall route—the Cambria. 
Altogether this book is excellent. It is quite sus generis in 
its treatment, and, moreover, it is well illustrated and 


. copiously indexed, though the illustrations are a little rough. 


The numerous tables are extended to lie wholly outside the 
volume. . 


LONDON COUNTY COUNCIL. 


Islington 
Vestry for electric ligh purposes, and £12,000 to the St. Pancras 
Vestry for works of a Ambler character. 


hgate, ‚апа Wood Green 
„ 
and that a similar course would be 


affected. 
should be instructed, in unction with the Highways Oom- 
— 5 the orders in question. 


| sme polity prevailed last fea. Heth ought koweras, that the Council, 
congested affairs, should 


in view of the state of вор оре ас 
schemes for light хатаа со pri iis out 
The noble lord said that he had intended to move that the 
should be referred back to the Committee, in order that they t 
ddlesex County cil to 
the matter, but as he had just been informed that negotiations were 
proceeding with that County Oouncil, he would 
ment. Ifthose ne ons were unsuccessful 
man of the Parliamentary Committee would abandon 
to the present schemes, and allow them to be carried out by private 
enterprise. Earl Russell thought such an assurance could be gi 
Even if the applications for orders failed on the 
oould be renewed in six months’ time under the Light Railways Act. 
After some remarks by Mr. , Mr. B. 
the light railway schemes were being promoted in order to evade the 
purchase clause of the Tramways Act, 1870. The speaker continued 
that а clause should be inserted to secure the lines 
Mr. T. B. Westaoott the Council would see that 


T 
| 
E 
| 


i 
ii 


Middlesex Oounty Council, undertake the work, or failing the latter, 


. whose s h ht, at all events, be obtained, the Council should 
brit) 22 Bond 


beithe au could not gather from the discussion the 
reasons why the Council should oppose the schemes. Mr. Cornwall, 
chairman of the Parliamen Committee, said that it did not matter 


whether the schemes were light railways or tramways, but it was very 
material upon what terms they were sanctioned. Oommittee 
had had a conference with resentatives of the Middlesex County 
Council, but he did not think matters 


tin negotiations 
Councils, and the speaker hoped they would lead to a satisfactory 
result. The recommendation was then put and declared carried. 


| ' | Oe 
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MaoHANICAL TBAOTION ON TBAMWAYS. 


The Council postponed for one week the consideration of the 
following report by the Highways Committee :— 

“We are of opinion that the time hag arrived for an experiment to be 
made with some system of mechanical traction on the Londen County 
Council Tramways, upon any part of which we are informed that the 
Council, as the suocessor to the company and with the consent of the 
road authority or authorities concerned, can apply under au Act 
obtained by the London Tramways Company in 1888, to the Board 
of Trade for a license for the use for one year of sach traction, the 
license being renewable by the Beard on further application being 
made at the expiration of that period. It app'ars to us excoediogly 
desirab'e that, before recommending the Council to adopt any parti- 
culsr system with which to make an experiment, we should have the 
best exnert ad vice and assistance obtainable ; and we understand that 
Mr. A. Kennedy, F.R.S., is prepared to give advice upon the subject 
fora fee of 500 guineas, with an additional 100 guineas for travelling 
expenses in order that, before reporting upon the matter, he may 
wake fnll investization as to the systems in use in different places. 
Having regard to the very large finar cial interests involved iu 
securing the most efficient, and at the same time economical, system 
or systems of working the Council's tramways, and also bearing in 
mind the high standing of Mr. Kennedy in his profession, we think 
that the Council would do well to employ him, on the terme stated, 
to advise as to the systems of mechanical traction best adapted for 
use on its tramways, not only as to those worked by itself, but those 
leased to the North Metropolitan Tramways Company. Itis unlikely 
that Mr.. Kennedy will be able to make his report before the end of 
the present financial year, namely, March 31st next, and we therefore 
propose to make provision for this item of expenditure in the main- 
terance votes for the year 1899-1900.” 


FORERUNNERS OF THE NERNST LAMP. 


It may appear to some to be an invidious proceeding to depreciate a 
meritorious invention by bunting up real or apparent anticipations. 
But such a point of view, though adopted by one of the speakers in 
the discussion on Mr. Swinburne's paper at the Society cf Arta, is 
more in the interest of the company promoter than of the public; 
and the former is usually much better able to look after his own 
interests than the latter. 

A little research will show that Prof. Nernst, thongh be has appa- 
rently made a new departure in electric lighting, is by no means the 
first who bas worked on the same lines. It appears to us, indeed, 
that bis patent claims must, if contested, be taken as much narrower 
than they at first sight appear in his specifications. 

Le Roux, Professor at the Ecole Р. lytechnique, Paris, was one of 
the first to discover that a brilliant incande-cent light could be 
obtained from a rod of lime by heating it till an electric current 
pases through it. His discovery may have been accidental, and waa 
merely a laboratory experiment; but in the Comptes Rendus Vil. 
66, A.D. 1868, р. 1,151, he states that if a cylinder of msgnesia is 
pressed against the carbons of an arc lamp, in shunt with the aro, 
and held by a light spring, the quantity of light emitted was largely 
increased. When he examined the arc (fitted with the magnesia rod) 
through & smoked glass, the src was seen to be replaced by a kind of 
luminous opaque mist, in which the points of the carbon could not 
be distinguished. Evideutly the whole or the greater part of the 
current in the arc had been shunted through the magnesia when its 
temperature had been sufficiently raised by contact with the arc. 
Le Roux observed certain changes in the gpectrum of this new light 
which led him to suspect decomposition of the oxides. In sug- 
gesting an explanation of this phenomenon, Le Roux asks: Js it 
an electro-ch^mical decomposition exercised upon the conductor which has 
become a conductor owing to the rise of its temperature? This suggested 
theory would not appear out of placa in one of Nernst's specificaticns. 
Lad example, із Nernst's specificition, No. 19,424, A.D. 1897, we 


"Now I have discovered that a large number of these bodies, which 
may be classified under the general expression of electrolytes or of 
conductors of the second-claes (as compared with conductors such as 
metals or carbon, which conduct the current without any electrolytic 
action taking place and which are classified as conductors of the first- 
class) when used ina dry state though they are almost perfect non- 
conductors when cold, acquire so high a conductivity when once 

to an incandéscent state, that a cur:ent of sufficient strength 
can be passed through them at ordinary low electrical pressures to 
keep them in the incandescent state.” | 

The difference between what Nernst says he has discovered 
en .ux'« theory, published 30 years ago, does not app:ar to 

uch. 

Tae next important worker in this field was Jablochkoff, of electric 
candle fame. He appears to have observed that the incandescence 
of the kaolin between the carbons of his candls contributed percep: 
tibly to the amount cf lig it emitted. Whether or not this suggested 
the idea to him, he patented in 1:77 (specification No. 1996) an 
Incandescence lamp in which he used as the ir c indescant body а slab 
d ан, though he claims refractory materials in general in his 

nt. 

This lamp is shown in fig. 1. 

“It consists of a vice, o, the jaws of the vice holding between them 
the blade or alsb of kaolin or porcelain, р, which with a width of 
about g hs of an iach will burn all night. The viceis arranged above 
an induction coil, B, and may be enclosed by a lamp glass or globe, 
the whole beiog made to resemble an ordinary lamp in appearance. 


The current from an induction coil, in passing through the slab, D, 
has not sufficient intensity to melt and burn the kaolin, but heats the 
eame to the point of incandescenca. The current is, in the first 
instance, made to act upon a kind of conducting match, placed on 
the edge of the kaolin slab. The patt of th» slab which is thus heated 
forms a conducting line of great resistance, and whicb, on the pas- 
sige of a current of high tension, is raised to a white heat, giving out 
a fine light. A certain consumption of the kaolin is eff: oted along 


Fia. 1. 


this line of iacandescence, but the consumption is very small. The 
result thas obtained between the terminals of the circuit is a fine 
luminous band, which can attain a much greater length than the non- 
luminous spark ordinarily produced by the coil employed. The 
strength of the light only depende on the numbar of convolutions 
and size of the wire employed for the induction coil." : 

The induction coil mentioned by Jablochkoff would be more cor- 
rectly described as a transformer, hich he fitted to each lamp to 
yaise the tension of the current sufficiently to pass through the con- 
dacting match” placed alongside the kaolin slab. A thia layer of 
chon powder and treacle appears to have been used for igniting 
purposes.* Mr. G. Hurlstone Hardy, writing in the Journal of 
Society of Arts, February 17th, states that he saw the Jablochkoff 
incandescent lamp in use at the Electrical Exhibition at the Albert 
Hall about 1579. 

The resemblance of the Jablochkoff lamp to tbe Nernst lamp may 
be seen by comparing fig. 1 with fig. 2, which is the illustration of 
his lamp given by Nernst in his specification, No. 19,424, A.D. 1897. 


RE | 


Fira. 2. 


In this specification Nernst states that he has found by experiment 
that the oxides of magaesium, of si.conium, and of rare ta the, are 
specially well adapted for use in his lamp. The description given of 
fig. 2 is as fullows:— | 

u In the drawing, B --, 5 —, indicate binding posts, being connected 
with any source of el c:ricity setting up а pressure of, for ins'ance, 
100—200 volts between them. 

g +,8 , are two elastic strips of metal of suitable scction. 

1 ig a small cylinder made of magnesia or any other suitab'e dry 
electrolyte, which itself forms the incandescent body of the lamp and 
the conductor between в --,8—. Preferably cylinder 1 is not enclosed 
ia an air-tight globe but is open to the air, but this is not essential. 

“ The operation of this lamp is as follows :— 

“ When the pressure is set up in the binding posts, no current can 
pass through 1, because, when cold, its resistance is equal to many 
thousande of ohms. 

“Bat as soon as the temperature of 1 is sufficiently raised, for in- 
— . — — — 


• See Hardy, Journal of Society of Arts, Vol. 47, p. 286. 
E 
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stance, by applying a powerful gas flame, 4, for a few seconds, the 


conductivity of 1 is raised, and uently a current is eet up which 
шышы takes upon itself the function of the flame, and con- 
tinues supplying the amount of heat which is being dissipated b 
radiation. Therefore the flame can be withdrawn, and the lamp 
continue to glow like any ordinary electric glow lamp. A Bunsen 
burner, 1, is shown below cylinder т for heating it. 2 is a fiexible 
gas tube leading to the burner, and 3 is a cock for turning on and off 
the gas. The base of the electric lamp has a centrally located recess, 
5, into which the base of the gas burner may be set. This serves 
to properly locate the gas burner. 

“Та some cases I prefer not to withdraw the flame, but to continue 

the body, 1, by a flame and by the current simultaneously, 
thus obtaining a comparatively high amount of light with an pac |, 
ingly low expenditure of electrical energy, because the flame creates 
an касера of very high temperature around the incandescent 
body, and thereby considerably reduces the loss of heat.” 

The heating of the refractory rod by a Bunsen burner, and the use 
of magnesia, zirconia, &c, are apparently important advances made 
by Nernst on the Jablochkoff lamp. But both external heating and 
the ure of magnesia were made use of by Le Roux long before the 
date of the Jablochkoff invention, as we have shown above. 


Patent Office, is of considerable interest as showing the lateat out- 
come of Nernst researches in connection with his invention. He 


зауа:— | 

I have found from experiments that incandescence bodies of th» 
above-mentioned kind, when made of pure substances, only attain a 
sufficient conducting power to act as an incandescence body when 
raised to a very high temperature, but that when these bodies are 
mixed, either with each other or with certain other substances, the 
conducting power rises considerab!y more rapidly with the increase 
of temperature. 


m 
"Thus pura oxides, such as those of magnesium, beryllium, 
zirconium, thorium, yttrium, and the like, still act as comparatively 
good insulators even when heated to 1,000? C. But if there be added 
to them certain other substances, or even if two or more such 
be mixed together, their conducting power will be very greatly 
increased. Pure magnesia, for example, can only be brought with 
great difficulty to a state of electrical incandescence, but if only a 
small percentage of boric acid, calcium chloride, tungetio acid, or 
other suitable substance be added, the conducting power is increased 
to euch an exteht by heating that rods or filaments made of such 
materials can be rendered incandescenoé conductors with a pressure of 
100 volts and less, even when only warmed with a slight fiame, such 
as that of a match. | 

“ Oaly bodies formed of oxides are enabled to permanently with- 

stand the energetico action of oxygen at high temperatures, and in 
cular oxides of zirconium, and the rare earths related thereto, 
ve given excellent results as regards durability, good light-emitting 
power, and «xcellent conducting power. 

“ Thus bodies composed of z um oxide, with an addition of 
атра cent., от slightly more, of yttrium oxide, are very efficient ; 
also en composed of thorium oxide, with an addition of about 
20 per cent. of yttrium oxide, and bodies oom of thorium oxide 
containing 3 per cent. of sirconiam oxide, 3 per cent. of yttrium 
oxide, dnd 03 per cent. of cerium oxide, afford very excellent results. 
Bmall quantities of erbium oxide and didymium oxide may also be 
advan usly mixed with the above-mentioned bodies.” 

tant the use of magnesia, giving the preference to mixtures of rides 
pa e use of m e erenoe to mixtures of oxides 
such as are used in th» Welsbach шала. 

Another lamp belonging to the same class as that of Nernst is the 
“Lampe Soleil,” which excited a considerable amount of interest 
about 20 years ago. This was a kind of a combination of the 


arc and the electrolytic lamp, but there can be little doubt now that 


it was mainly the latter, the arc merely acting as the preliminary 
heater. Marble, lime, granite, and other refractory materials were 
used in this lamp, but the preference ap to have been given to 
marble. Two carbon rods were inse in a slightly convergent 
position in two holes in a block of marble, the ends of the rods just 
emerging at the lower surface of the block. An arc discharge was 
initiated between the rods across the surface of the marble, in 
much the same way as in the Jablochk ff kaolin lamp, by a 
ro conducting thread or pencil. This gave the necessary pre- 
iminary hoating to the surface of the marble, which thereupon 
became a conductor. The light emitted was of a yellowish colour, 
resembling that emitted by the Nernst lamp. Measurements made on 
the Lampe Soleil, showed that soon after starting the light decreased 
to about 60 per cent. of its original value. The current, and power 
required, also decreased, but in a less ratio. This is exactly what we 
would expec; in an electrolytic lamp in which a current was sent 
through a relatively large mass of the refractory material. At first a 
narrow strip of the marble between the points of the carbons is heated 
to an extremely high temperature by the great intensity of the cur- 
rent paesiog through and becomes thereby a good conductor, the high 
temperature of the marble causing a large emission of light. As the 

heat in this central nucleus is conducted pus d by the surroun 
resistance : 


trolytic lamp, but in a form much less efficient than either Jabloch- 
koff's or Nernot’s, 


These investigations of the pioneers in this field, to 
which attention has been again attracted, will help our readers, we 
hope, to form a just estimate of how much can be claimed by Nernst. 
His utilisation of the discovery of Welsbach in another field appears, 
as far as we know, to bs his own, but there does not appear to be 
much more in his invention that has not been already put in posses- 
sion of the public by previous inventors. 2% 


BUSINESS NOTICES, &c. 


Advance in Prices.— Mesars. Ernest Scott & Mountain, 
Ltd., announce that owing to the unsettled state of the material and 
labour market, they are compelled to increase the prices in their 
catalogue, which are therefore to be considered approximate only. 


Aluminium for Electrical Conductors.—The British 
Aluminium Company are drawing the attention of the electrical 
trade to the suitability cf aluminium for employment as electrical 
conductors. They state that aluminium strip and wire having an 
electrical conductivity of 60 to 62 per cent. of that cf copper, and 
copper being three and a third times the weight of aluminium, bulk 
for bulk, the same conductivity can be obtained with aluminium 
by increasing the section, whilst at the same time saving abont 
half the weight as against соррег. The company have themselves 
had aluminium wire and strip in use for electrical transmission at 
their Foyers works for some time t with satisfactory results. 
For quantities of strip and wire for eleotrical work they are 
prepared to make specially low prices to compete favourably with 
copper, both as to price and conductivity. 


Bankruptey Proceedings.—The case of E. B. Pym, 
electrical engineer, late of Bar Chambers, Scarborough, and Branbam 
Gardens, South Kensington, came before Mr. ‘Brougham 
last Friday at the London Bankruptcy Court. The Official Rəceiver 
reported that the debtor was to have attended that day for public 
examination, but he was now at Burnham, in Somersetshire, and was 
without the necessary means to travel to London. His Honour 
pointed out that the assets included machinery to the extent of £100, 
and the travelling expenses could, therefore, come out of the estate. 
It was pointed out that the debtor had the machinery only on hire, 
and, although he had returned it as an asset, he had a further sum to 
pay before he became entitled to it. The examination was ordered to 
stand over for two months. 


Dissolution of  Partnership.—The dissolution of 
partnership is announced between Messrs. Kingsland & Edwards, of 
139, Mostyn Street, Llandudno, as and from the 20th inst. The busi- 
ness will be carried on as heretofore at the same address by Messrs. 
Edwards & Armstrong. Mr. Kingsland wil!, we are informed, give 
his attention to electric traction work, and specially to the op- 
ment of his own patents in connection therewith. · | 


Liquidation Notices.—A meeting of the Electric Trust, 


account of the provisions] agreement passed by the syndicate in 
December, of Mr. G. A. Harvey, of the with 


information to Mr. J. W. Roberts, 18, Eldon Street, E O., the liqai- 
dator, by March 31st. 


Bedford Music Hall Lighting.—In reference to our 
дне last т the «чс lighting was a out 5 to 

e specification an ngs prepared by, and under. super- 
iion of, Messrs. Harrap, Hewett & Daffield, consulting electrical 
engineers, of Queen Street, E.O. 


Books Received.—“ Measurement and Weighing,” by 
Edwin Edser. London: Mi cer & Hall, Ltd. 3». 6d. | 

“Dictionary of Electrical Engineering and О Vol. II. 
English, Spanish, German, by Paul Heyne. Pablished by Gerbard 
Kühtmann, Dresden. (London: Messrs. Н. Grevel & Oo.). 


Change of Address.—The Electric Tramway Equip- 
ment Company has removed its offices and warehouse to 36, Oornwall 
Street, Birmingham. 


Damages.—On Tuesday before Mr. Justice Grantham 
and a special jury the Bristol Tramways and Co 
Limited, was ordered to pay £250 damages to the widow of one 
Alesbury, who was killed by an electric tramcar colliding with a hay 
cart upon which he was riding. 


Electric Crane.—An electrical overhead travelling crane 
has been put into the works of the Caledon Shipbuilding and 
Engineering Company, ш, at Lilybank. It bas a traverse of 


up to 40 tons. 


Electric Launches.—Messrs. Laing, Wharton & Down, 
Limited, announce that they are now in a position to supply efficient 
electric launches for river or sea, they having taken oP the repre- 
sentation of Messrs. Vril Launches, Ltd, for the sale of their boats 
for home and export. They bave just built three boats to the order 
of the Imperial Russian Ministry of Marine. Te last of these three 
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boats (32 feet long) ran for 5 hours at over 7 knote, and alternately 
for over 15 hours at 5j knote. In the Vril system the special and 
exclusive features are:—The Vril storage battery arrangement, the 
Callow patent motor, the Callow-Eck patent controller, the Vril 
cabling system, the Vril hull designs for both river and sea work, 
Vril thrust blocks, bilge pump, stern tube, &., special propeller 
for electric werk. Tae works, situated in Brading Harbour, are 
fitted up with every requirement for boat building, and are now 
baing coneiderably enlarged by the addition of several new aud 
owerful electrically-driven labour-saving machine tools. Until 

b 1st, one of these launches is being exhibited at the Yachting 
Exhibition at the Royal Aquarium at Stand No. 2). 


Electrical Engineering in Austria.—Au Austrian 


Union Electrical Engineering Company has just been formed in 


Vienna to carry on the business of electrical engineering iu gene al, 
and in particular to exploit the Thomson-Houston Austrian patents. 
Large works for the production of al! kinds of electrical plant are to 
be established in Vienna. 


Free Wirlng.—The National Electric Free Wiring Com- 
pany, Limited, have opened a branch establishment and showrooms 
at Market Place, Redditch, a contract for free wiring and hire pur- 
chase having bs»en entered into between the Redditch Oounil aud 
the company. A free wiring coatract has also been entered into by 
the Tunbridge Wells Corporation with this company, and work is 
abont to bs started there. This company have recently received 
orders for extensions from the London Oounty Oourcil, the Metro- 
politan Fire Brigade, and from the trustees of the Dake of Bridg- 
water, for installation work at Bridgwater House. The contract for 
the electric Jight wiring and fittings for the new supply station at 
Walworth, for the Newington Vestry, has also been placed in the 
hands of this company. Ia addition to the foregoing, a complete 
installation of the electric light has been erected at the Free Ohurch, 
Rotherhithe. 

Incandescent Lamp Making.—At the conversazione of 
the students of the Technical College, Leonard Street, Finebury, the 
* Robertson " Lamp Company gave a display of lamp making which 
showed in turn all the different processes of the manufacture of 
an incandescent lamp. The exhibition started with the squirting 
of the cellulose and went on through the various stages of manu- 
facture up to sealing and exhausting the bulb, and was watched 
with great interest. 

India-Rubber.—In some editorial commente upon the 
im of Iodia-rubber, the New York Electrical Engineer says :— 
^ great classes of raw materials a e habitually and necessarily 
taken into the States for manufacturers' use—raw silk, Indis-rubber, 
fibres, аса hides. If the importations of these show a marked 
increase, it may be accepted as evidence of increased activity on the 
idis manufacturers. It is interesting, therefore, to compare the 

of the 11 monthe’ importations in these great glasses with 
those of earlier years. India-ruübber, of which large quantities are 
used by electrical and other manufacturers, shows in 11 months of 
the present year a value of $22,831,578, against $19,276,633 in 11 
months of 1897; $12,964,683 in 1896, and $17,4:3,848 in 1805. In 
all of the four great articles imported for the use of manufacturers, 
the importations of the year for the period oovered by the above 
figures have been in excess of the preceding years, rubber being 50 
cent. larger than in 1894, silk 50 per cent. in excess of 1893, 
des more than double that of 1896 or 1894, and fibres 50 per cent. 
in excess of 1894. When this increase in materials imp for the 
use of manufactures is considered in connection with the fact that 
the importations of manufactutes have fallen in the year just ended 
from $283,000,000 in 1897 to $250,000,000 in the present year, it will 
be seen that there is good reason to believe that the manufacturers 
have been exceptionally busy." These figures have been drawn up 
by the Treasury Bureau of Statistics. | 


An Interesting Announcement.—We are asked to 
announce that English Industrials, Limited, have been appointed the 
sole representatives for the well-known electrical experts and manu- 
facturere of ceotral station and electrical tramway equipment, 
Messrs. бас» & Oo., of Buda-Pestb, who received, among other acknow- 
ledgemente for perfection of scientifto and practical design, the 
second prise at tbe competition for the equipment of the works of 
the Falls Electric Power Company. It is not intended to 
import the manufactured plant into this country, but arrangements 
bave been made by which the whole of the construction and the 
execution of orders for central station and other contracts will be 
carried out in this country. Mr. G. E. Heyl-Dia, of Manchester, has 
agreed, for the present, to act as consulting engineer to the Gans 
department of the company, until the English Gans Construction 
Company takes over the whole of the business. The manufacture of 
Messrs. Gans's plant will at present be carried out by Messrs. W. R. 
Renshaw & Oo.,in Stoke-on-Trent, under an agreement with this 
firm, but as soon as the finaneial ents have been completed, 
Mr. James Swinburne has agreed to act as consulting engineer to the 
Ganz Company, who will also have the advice of the scientific and 
practical staff of Messrs. Gans & Oo., in Buda-Pesth, especially of an 
authority on alternating currents, Mr. Blathy. | 


The Large Power Schemes.—Mr. W. Bromley-Daven- 
port, M.P. for Macclesfield, has replied, in a letter to the town clerk 
of that borough to a resolution passed by the Town Council, calling 
the hon. member's attention to the various Electric Power Bills 
before Parliament, and asking him to oppose the principle of every 
ons on the second reading. The hon. member states that he cannot 
admit that it would be proper for him to oppose Bills wholly uncon- 
nested with Macclesfield, nor can be accept the sweeping assertion 
that the principle involved in the Bills affects all Oorporations, 


whether the towns are included in them or not. He continues: 
“The position of Manchester, for instance, which, through its Oor- 
ration, already provides the ratepayers with a supply of electricity, 
not the same as that of Macclesfield, which does not possess any 
system of electric supply, and whoss Couneil calls upon me to deprive 
the ratepayers of а favourable opportunity of obtaining such a 
supply. I cannot regard it as one of my duties as member for 
the Macclesfield Division, and as the Parliamen representative of 
the ratepayers of the borough, to support the selfish aims of other 
municipalities to the detriment of my own constituents, especially if 
by so doing I involve them in an unascertained expenditure in 
opposing these Bills" Mr. Bromley-Davenport fears that the 
Maccleefield Council has not given the matter sufficient careful con- 
sideration, and pointe out that, while in Salford the aversge cbarge 
ar unit was, according to evidence given in the Lords Committee 
t session, 6 25d. per unit, the Bill he was invited to oppose pro- 
posed to limit the prioe to 4d. per unit for the first two hours’ oon- 
sumption per day, and afterwards to 2d. per unit. He was glad to 
know that the resolution sent him did not represent the unanimous 
views of the Corporation, while it seemed to him that too much con- 
sideration had been paid to the interested views of other districts, 
and too little regard to the intereste of the citizens of Macclesfield 
itself. Besides the uses of electricity as a power for tramways or 
machinery seemed to have been entirely overlooked. Painstaking 
study of statistics with regard to electricity made bim feel bound:to 
sapport the priuciple of the Bills in question, and the hon. member 
concludes :—“ I should certainly support the insertion of clauses re- 
serving the just rights and powers of the municipalities over the areas 
under their contro}, and I yield to none in my jealous regard for the 
authority of our arcient Corporations when wisely and beneficially 
exercised, and for their deservedly proud traditions.” 
It is expected that the second reading of the General Power Dis- 
tributing Company's Bill will be taken on March 37d. 


Municipal Tradiag.—The North Staffordshire Chamber 
of Commerce objects to the principle of municipal trading in 
electrical fittings, and considers it desirable that a Joint Committee 
of both Houses of Parliament should go into the matter of mupici- 
palisation and define the scope permissible. | 

The Dewsbury Chamber of О »mmerce also had а discussion on the 
same question in connection with the letter being circulated by the 
London Chamber of Commerce (Electrical Trades Section). The 
communication was referred to the Dewsbary Corporation. 


New Lampholder.—We illustrate Messrs.. Williamson 
and Joseph's new patent high voltage lsmpholder for which they 
claim the bightst possible insulation. The insulation is claimed to 
be strongest, where іа too many lampholders it has been weakest, — 
vis, where the flexible lead is attached tothe plunger. The firm 
kold that it bas hitherto been impossible to prevent possible leakage 
from the set screw to the lampholder case, but the present patent 
overcomes this difficulty. The porcelain is non-hydroscopic, and has 


DNE и 
ip 


been subjected to the most severe tests before being adopted. The 
holder is also simple and easy to wire, besides which there exists 
the great advantage of the practical impossibility of “shorts” 
occasioned by the carelessness of the average wireman in leaving the 
flex. loose, and so short-circui'ing the same with the case. 


New Premises.—The Electric Supply Stores, of Fore 
Street, E. O., have opened premises at 22, Dalston Lane, N.E., for the 
sale of electrical appliances. MM | 


Stegmann v. O'Connor.—On Saturday a Divisional 
Court of Queen's Bench, consisting of Mr. Justice Bruce and Mr. 
Justice Ridley, delivered jodgment in this case on the plaintiff's 
appeal from the decision of an Official Referee, on the ground that 
the Referee’s decision was against the weight of evidence. It will be 
remembered that іп 1808 the defendant required an electric light 
installation put down at his house, and his architect prepared the 
specification. The contract was given to the plaintiff and he pro- 
ceeded to execute it. During the course of the work, however, a 
complaint arose that the work was not being done according to the 

cation, and there was also a complaint that the plaintiff was 
not finishing the work in the time allowed by the contract, and the 
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work was then completed by another engineer, called in by the 
defendant's architect. Tbe plaintiff thereupon brought the present 
action to recover the amount of his contract, and the R:feree, while 
allowing the plaintiff a certain amount for the actual value of the 
work taken over by the engineer, awarded the defendant a penalty of 
£50 for the non-completion of the work by the plaintiff in the time 
allowed by the contract, and entered judgment for the defendant on 
the claim and oounter-claim for £38 1s. Hence the oresent appeal. 
Their Lordships affirmed the decision of the Oficial Referee and dis- 
missed the appeal, with costs. 


Switches and Fuses.—The high tension switches and 
fuses (Verity & Steele's), described in our last issue, are, of course, 
being made aad sold by Messrs. Veritys, Limited. 


Theatre Lighting.—Under this heading last week we 
said that Messrs. Vaughan & Brown had just completed installations 
at the Empresa,” Brixton, the Dalston Theatre, and the Coronet,” 
Notting Hill. This, however, is not correct, that firm only having 
put in gas, hydrants, and other work at these theatres, but not electric 
lighting plant. The whole of the electric lighting arrangements at 
the Empress and the Dalston Theatre, including a gas engine for 
the latter place, were carried out by Messrs. Strode & Co. Tae 
. contractors for the “ Coronet"' Theatre were Messrs. Sax, Slatter and 
Oo., and Mr. Thomas J. Digby is the theatre's consulting engineer. 
Messrs. Sax, Blatter & OC». were also the contractors for fitting up the 
Empire Theatre, Bradford. 


Traia Lighting.—4A ldressine the shareholders last week 
the chairman of the North Steffordshire Railway Company said 
that the electric light was being gradually fitted to their trains; 
three were fitted last year, and two more are now in progress 


Utilising the Wind,—An electric lighting installation 
Which has recently been laid down at Boyle Hall, West Ardsley, the 
residence of Mr. Simeon Oolbeck, is interesting from the fact that 
wind is the only motive power employed for generating the current. 
The Yorkshire Post says that there are 50 sails, set radially in a 
circular frame about 30 feet diameter. A large pulley fixed ona 
horizontal shaft in an adjacent building drives the dynamo. The 
duty of this machine is to charge the storage cells, which are suffi- 
ciently large to run the 109 lights for about eight days in winter, 
should there be no wind for that length of time, and for more than a 
fortnight in summer. It is estimated that not more than three hours 
а week will be occupied in looking after the engine and dynamo. 


ELECTRIC LIGHTING NOTES. 


Abingdon.—A committee has reported to the District 
Oouncil on the question of establishing an electric light installation 
for the town, but says that ite information is insufficient to enable 
them to make э recommendation. An expert is to be engaged to help 

them to come to some conelut ion. 


Asylam.—The Richmond Lunatic Asylum is to be 
lighted by electricity. Tne Lords Justices have approved of the 
erection of an inst alla! ion, at a cost not exceeding £3,C00. 


Banzor.— The City Council have received a letter from 
the L.cal Governmert Board sanctioning the borrowing of £14,050 
fur tbe purposes cf electric lghting. 


Batking.—The Lighting Committee will fit up a number 


of utes in Boundary Road, on the free wiring priaciple, as an experi- 
ment. . 


Bavirgstoke.—The Council last wrek decided to apply 
for provi-10nal order. The town clerk had interviswed tre Buard 
of Trade, and had been informed that the Board would grant no more 
licenses, but pre ferr: d that local autheritics should cbtain provisional 
orders in the ordinary course; also that the Board would view with 
di.favour proposals by local authorities to transfer orders to private 
companies. 


Belfast.—After considering the city accountant’s report 
upon last year’s working of the electricity undertaking, the Electric 
Committee, which has recently had before it the question of reducing 
the charges for current, bas decided to reduce the period of maximum 
dema d from 1j hours to 1 hour per day. 

O. 16rh ins; there was another explosion ia Aun Street in an 
electric light culvert, tearing uo the read for a considerable distance. 
The Corporation. bas decid-d t» obtain a specification for the 
5 li. hring of the Council Casaiber, together with ao estimate of 
е cust, 


Bermandsey.—At the V «try meeting on Monday, Mr. 
С‹х, on b. half of the Electric Lighting Commitee, reported tha 
receipt of n-tice from the B ага of Trade that objections to the 
g'auting to the Vestry of a provirional order had been lodged by the 
Thames Conservancy Oommiasioners, the County «f London and 
Brush Provincial Electric Lighting Compauy, and the London 
Electric Supply Corporation. The Thames Conservancy Commis- 
siouers asked for the omission from the following clause of the 
Vestry’s order of the words given in italics:— Nothing in this order 
sball authorise the undertsk-rs to interfere in апу mavner with the 
bed, soil, banks, or shores of the river Thames, or the navigation 
there: f, or affect in any manner the rights, powers, or privileges of 


the Conservators of the river Thames without the consent of those Conser- 
vators.” When, however, the attention of the Conservators was drawn to 
the fact that they had agreed to the insertion of those words last year, 
they decided to withdraw their opposition with regard to the objec- 
tious raised by the two companies, the Committee stated that the 
vestry clerk had forwarded replies thereto to the Board of Trade, and 
that they had approved his action in that respect. On the recom. 
mendation of the Electric Lighting Committee it was resolved to 
seal and present a petition against the Bill promoted by the Oounty 
of London and Brush Company for powers to lay trunk mains 
through Bermondsey. | 


Blachburn.— The electric lighting works are reported 
to be progressing favourably, and they will shortly be opened. | 

Ол 9th inst. а trial trip was made over the new electric tramways 
by members of the Oouncil and the press. 


Bombay.—A correspondent says that there is a move- 
ment on foot to start electric lighting in Bombay, and a syndicate is 
being formed with the object of securing the public lighting, which 
at present carried out by the Gas Company with incandescent 

urners. 


Brentwood.— Considering the smallness of Brent wood, 
the Parish Council has decided to de fer tbe question of electric light- 
ing. They had gone into a report as to electric lighting in 56 towns 
in England, 


Brighton.—The Lighting Committee has had under 
consideration the question of inoreasing the standard pressure in the 
electric light mains of the town, and concluded that itis advisable 
that the standard pressure in a somewhat extensive dis'rict in the 
north and east of the borough should be increased from 115 volts to 
230 volts, and that notification be given to the Board of Trade of the 
intention of the Corporation to so increase it. 


Bristol.—At the City Council last week the Electrical 
Committee asked for power to raise £25,000 additional capital for 
new machinery, &2., to meet next winter's demand. The loan of 
£75,000 authorised in 1896 had been, it was explained, expended in 
extending the generating station, and business was growing to such 
ап extent that a further extension of appliances was necessary. А 
George Pearson, chairman of the electrical department, spoke very 
hopefully of the future. A long discussion ensued as to the cost of 
the light, several members of committees having charge of libraries 
aud the museum complaining that the electricity bill greatly exceeded 
that for gas lighting. On behalf of the committee it was replied that 
at some of these institutions the light was wasted by keeping all 
lamps burning when there was no necessity for it, and it was further 
said that where incandescent gas lighting was used there were 
repeated complaints of the mantles giving out. Mr. Pearson candidly 
stated that he did not pretend that electric lighting could be com- 
pared with gas for cheapness; his committee relied on the excellence 
of the article they produced, and experience proved that the pablic 
were willing to pay fora good article. In his own house he had 
found that his electricity bill was less than the bill when he used gas. 
The Committee had reduced the price 14. per unit to private cus- 
tomers, and had reduced the cost of arc lighting in the streets 33 per 
cent, and would reduce the charges still farther when businoss 
allowed. 

The electrical engineer has submitted а specification for lighting 
the police court, and he estimated £175 as the cost. The Finance 
Oommittee has resolved to ask for tenders. | 


Broadstairs and St. Peter’s.—At a recent committee 
meeting convened to consider the application for a provisional order 
by the Isle of Thanet Light Railway Company, Mr. Murphy and Mr. 
Salter attended to explain the proposal. It was stated that the com- 
pany would charge a maximum of 6d. per unit, the same as they had 
arranged at Margate. Extension of area was suggested -by Coun- 
cillors and agreed to. A report on the clauses is to be prepared by 
the cleik in conferecce with Mr. R. E. H. Fisher. 


Card ff —The Workhouse Building Committee received a 
letter from an “independent expert,” who stated that it would be 
more ‹ conomical for the guardians to obtain their electricity from the 
Corporation than to erect a private plant. The question was deferred 
for six months. 


Chelsea.—Last week the Vestry had before it a long 
report by the surveyor aud the medical officer of health regarding 
the alleged nuisances from smoke, vibration, &. caused оу the 
Ch-Isea Mlectricity Supply Company in Alpha Place and Manor 
Street. The wording of the report leads us to tha conviction that the 
local agi ation was an «x gyerated one. We quote th» following :— 
“D ving our inv stigatiens we ave rot found avy incouvcpience to 
arise from any n ise caused in worki: g the station, n i:h.r have we 
found that the steam or the smoke issuing from the cimneys caused 
any nut-ance to the surrounding nehoocrhocd. C. plaint8 have 
b-en mace to us of fiue g it escaping from the chimn: y aud being 
deporited on the г of-, doorsteps, and rtrects in the vicinity of the 
eluctric ligh ing station. We have ourselves c bs rved the grit, and 
feel sure that on some occasions it ig permitted to escape. 
This would, no doubt, be obviated by more careful stoking 
and regulation of the draught to the furnaces. It must 
be understood that this report is concerned with recent 
investigation of conditions which practically are still prevailing. 
We did not feel that it would serve any useful purpose to inquire 
into alleged nuisance, or damage to property, caused by the working 
of the station at times considerably antecedent to the commencement 
of this investigation,” 


Vol. 44. No. 1,109, FEBRUARY 24, 1899.] THE ELECTRICAL REVIEW. 


288 


Chester.— The Lighting Committee recommend that 
ihe Committee be authorised to have the necessary arc and dis- 
tributing mains laid for supply of public and private lighting to 
Green Bank, Eaton Road, and Handbridge, the estimated cost, includ- 
ing eight Jandas arc lamps, &c., being £2,300. 


. Chesterfield.—At a recent Council meeting the Electrical 
Energy Committee recommended the provision of a generating 
station, and the supply of electricity for public and private purposes 
in the borough. They considered it advisable that such station should 
be in the unused portion of the gasworks, and that the Gas and Water 
Board be asked for permission to erect the requisite electrical plant 
on the bcard's premises on a lease, or on other terms to be arranged. 
They also passed a resolution in favour of the town clerk writing to 
Mr. Johnson, of Sheffield, asking whether he would be prepared, and 
on what terms, to advise the Council on a scheme, and to act as con- 
sulting engineer to the committee, and instructing the borough sur- 
veyor to apply to Messrs. Siemens Bros. & Co. and the Westinghouse 
Electric Company to ins the borough and give specifications and 
5 for providing an installation. These recommendations were 

pted. | 


Colwyn Bay.— At last week's District Council meeting 
a report was submitted for the electric lighting of the central portion 
of the town at an estimated cost of £3,700. After some discussion 
it was decided to visit the refuse destructor at Llandudno, and ata 
fature meeting to go into the whole question. The District Council 
after having had an official estimate that lighting the central portion 
of the town would cost £3,775, have decided to ask permission to 
visit the Llandudno electric light works and dust destructor. 


Conway Bay.—The District Council has received а 
report from its surveyor on the scheme submitted by Messrs. Lacey, 
Clirehugh & Sillar. He gces into the question of buildings. The 
Council will visit the Llandudno electricity works before deciding 
upon the matter. 


. Dartford.—The Rural District Council have given their 
consent to the West Kent Electricity Supply Company obtaining an 
order to supply Crayford with electricity. 


_,Derby.—At the monthly meeting of the Derby School 
Board on Monday the tender of Mr. E. Haslam, of St. Helen’s Street, 
Derby, for electric light fittings at Orchard Street School was unani- 
mously accepted. 


Ealing.—At a recent District Council meeting, the 
Electric Lighting Committee having gone into the detail of the 
tenders for the new plant at the electric light station, recommended 
that Messrs. Siemens Bros. & Co.s tender for two 450-B Н.Р. 
Siemens alternators with Belliss engines, for the sum of £6,786, 
be accepted, subject to clauses having reference to holding down 
bolts and plates, and delivery of and placing machinery on founda- 
tions, being struck out altogether. The questicn of motor alternator 
was adjourned for further consideration. The Committee asked the 
Council to give them power to substitute the Browett-Lindley engine 
in Messrs. Siemens's tender, at a cost of £300 extra, should any diffi- 
culty arise with Messrs. Belliss with reference to the deletion of the 
aforementioned clauses. The report was adopted. 


Eastbourne.—The offer of the Town Council to pur- 
chase the undertaking of the Eastbourne Electric Light Company, 
Limited, for a total sum representing £20 for each nominal £10 share 
was submitted to a meeting of the shareholders on Saturday, and was 
practically rejected. The meeting was simply a meeting between 
the directors and the other proprietors of the company for a free 
exchange of views as to the proposals of the Corporation. Upon the 
whole, the meeting appeared to be favourable to the sale of the 
undertaking, but on the question of terms there was a feeling, 
especially. among recent purchasers of shares (some of whom had 
bought at between £14 and £15), that the advance of from 88 to 40 
per cent. was inadequate. The views of the directors as to the basis 
of calculation on which the offer should be made was considered, and 
& deputation was appointed to make further representations to the 
Electric Light Committee. 


Farnborough.—The District Council has had corre- 
spondence with the Power & Traction, Limited, with reference to 
the proposed electric lighting order for Farnborough. On 23rd inst. 
a representative of the company was to appear before the Council, 
when an expert was also to be in attendance to guard the Council's 
interests. 

Fort William.—Negotiations are at present in progress 
between the Burgh Commissioners and the Electric Lighting Com- 
pany, with a view to the latter obtaining the use of the town’s surplus 
water supply, which it is proposed to retain as a reserve againet any 

robable failure in connection with their supply from the River 
Kischnish. The Electric Lighting Company are also, it is under- 
stood, making arrangements for the extension of the lighting system 
to Banavie and Corpach. The current is to be conveyed to these 
villages by means of overhead wires, and the cost of the extension is 
estimated at about £900. 


Govan.—A deputation from the Council went to Llan- 
dudno last week to see the electricity works, which Mr. A. H. Preece 
explained to them. 


Galashiels.—The Works Committee has reported that the 
local directors of the British Boot Industry, Limited, have suggested 
that ample power and accommodation could be bad at Nether Mills 
for the development of electricity. The committee have asked that 
it be remitted to them to consider the whole subject of illuminating 
the town by means of electric light. The Council has agreed. 


Glasgow.—Last week Bailie Maclay, in moving the 
adoption of the minutes of the Electricity Committee, said they had 
now entered into contracts for the erection of the new works in 
Pollokshaws Road. They had also accepted offers from ce.t in engi- 
neers for new plant for the Port Dundas station It was almost 
certain tbat it would be eight or nine months before the new works 
could be completed, and that brought them dangerously near the 
supply for the next winter. There was, therfore, not a moment to 
lose, and the committee would push on the work as rapidly as pos- 
sible. The minutes of the Ekcticity Committee stated that, after 
receiving the amended report of theengineer as to the value of the 
undertaking of the Kelvineide Electricity Company, the sub-com- 
mittee agreed, by seven to three, to offer £30,000 for the undertaking. 
The Corporation approved. 


Hastings,—Last Friday the Council adopted the report 
of the Public Lighting Committee, which stated that tbe purchase of 
the undeitaking of the Hastings and St. Leonards-on-Bea Electric 
Light Company bad been duly completed, the total sum paid being 
£62,095, made up as follows:—Purcbase of undertaking, £54,800; 
new machinery, alterations to buildings, &c., catried out by the com- 
pany since the date of contract to purchase (July 23rd, 1897), £6,547, 
the remainder was for sundry purposes. A sub-c »mmittee, appointed 
to undertake the management of the electrical department, has been 
settling various details in regard to the working of the pndert: king. 
The Council take over, as borough electrical engineer, Mr. L. Andrews, 
at £350 per annum, Mr. C. W. Kennaway, as assistant engineer, at 
£120 per annum, and others. Prof. Kennedy will c.ntinue to act as 
consulting engineer, at a retaining fee of 50 guineas a year. Appli- 
cation is to be made to the Local Government Board for the £4,095 
in excess of the lcan already sanctioned for the purchase. The 
Council has decided to charge for any amount up to 20 unite 138. 4d., 
and for each unit over 20 unite 8d. The borough electrical engineer 
and Prof. Kennedy have reported upon extensions to mains, &c., 
and tbe Ocuncil has adopted the recommendation of tbe sub (manage- 
ment) committee that the whole of the works specified in those of 
the electrical engineer be carried out in due course, and that applica- 
ticn be made to the Local Government Board for sanction to the 
borrowing for a period of at least 30 years, of the sam of £32,768, the 
total estimated cost of the works, viz. :— 


New plant and machinery, extension to buildings, 
changing to sub-station, system of mains, exten- 
sion of mains as specified in the electrical engi- 


neer’s report of January 30th os sis .. £22,184 

Extension of mains, &., as specified in the electrical 
engineer’s report of February 14th TT T 10,5:4 
£32,768 


The question of adopting scmo method of free and easy wirir g is 
being considered. The committee have had before them tenders 
which, baving regard to the urgency of the case, have been obtained 
by the electrical engineer for the supply of a new engine and alter- 
nator required in connection with tbe extension of the electric light 
works, and they recommend that the tender of G. E. Belliss & Co., 
Limited, of Ledsam Street, Birmingham, for the supply, delivery 
and fixing of one of their "quick revolution enclosed tandem, com- 
pound three-crank equal angle standard tec. 4 patent self-lubricating " 
engines, and for the fixing of an alternator at the sum of £1,985, 
—and the tender of the Brush Electrical Engineering Company, 
Limited, a Mordey-Victoria” alternator, capable of developing 
200 kw. at 353 revolutions per minute, at 100 periods with solid half- 
coupling but without exciter, at the sum of £1,280, be accepted subject 
to the respective companies assenting to the terms of the general speci- 
fication and conditions of contract prepared by the electrical engineer. 
In his report, Mr. Andrews recommends the continued use cf Brush 
alternators for extensions at the works, because they are likely to run 
in parallel better with the existing machines than with any other 
type of generator. The various new plant, feeders, &c., suggested in 
his report are estimated as follows :— 


Engines and alternators, &c. ... S ui „ £6,600 
Secondary batteries $a ‘aie ve TE 350 
Extensions to buildings ne T з , 5,500 
Changing over to sub-station system of mains 6,080 
Duplicate high tension feeders see en кзз 884 
Extension of mains to new Music Hall $us 920 
Extension of mains to Ohrist Ohurch, Blacklands... 1,950 

£22,184 


These recommendations and estimates were adopted. 


Hebden Bridge.—Salem Obapel is to be lighted with 
123 16-U.P. incandescent electric lamps. Mr. R. B. Blackburn has 
the work in hand. 


Hendon.— The District Council will not reconsider ita 
decision not to allow a private company to secure a provisional order, 


Hove.—The Town Council has decided to fit incan- 
descent gas burners to the lamps in Western Road, and the lighting by 
electricity as at present is to be discontinued. It was stated that elec- 
tric lighting had proved too costly.—Alderman Reed said that during 
the last 12 months the electric light in the Western Road had cost 
£161 13s. 4d., while, if they filled up the road with the incandescent 
lights, they would get a vastly increased light for £95. Presuming 
that they decided to adopt electric light for the Western Б ай, they 
would have to put up electric standards, which would cost at least 
£280, while for the new incandescent lamps they would only have to 
pay £122, | 
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Huddersfield.—At the Council last week the electrical 
engineer reported that the sum of £1,200 had been expended in the 
conversion and renewal of consumers’ appliances. It was resolved to 
debit the amount to the depreciation and contingencies account, and 
to credit the mains and services capital account with a like amouut. 
The borough accountant has submitted the revenue for the 12 months 
endio»g D :c»mber 31st, 1898, from which it appeared that there was a 
balance of inccme over expenditure of £2,487 1s. 3d., which the com- 
mittee decided to transfer to the depreciation and contingencies 
account to meet fature expenditure which might be determined on. 
The number of consumers in February was 824, an increase of 18 on 
the month ; lamps connected, 54,778, an increase of 624 on the month ; 
and units metered in January, 101,583, as compared with 82,590 in 
the corresponding period last year. Account; amounting to £834 
161. Sd. have b:en passed. 


Kingswood.—At last week's Urban Council the clerk 
said that as clerk to the Urban District Council of Kingswood, a 
writ had been served upon him at the instance of the Western 
Oounties Electric Light and Power Syndicate, Limited. The 
plaintiff,’ claim was for specific ormance of an agreement to pur- 
chase the electric light plant and installation at Kingswood. In the 
alternative the plaintiffs’ claim was that the defendants be ordered to 
affix their common seal to such contract to purchase. In the 
further alternative the plaintiffs’ claim was damages for 
breach of contract to purchase. The writ was issued by 
Wansbrough, Dickinson, Robinson & Tayler. An appear- 
ance had to be entered within eight days. It was served upon him 
on the 10th inst., so that he must enter an appearance on the morrow. 
It was resolved that the clerk be instructed to enter an appearance 
and take the necessary steps to defend the action. 


Laucaster.—This week the Corporation have decided to 
reduce the price cf current for motor purposes from 4d.to 3d. per 
unit, and for private lighting purposes from 5d. to 44d. per unit. 


Leominster.—The Town Council is to consider the elec- 


tric lighting question shortly. There was a brief discuesion last week 
on the lighting question. 


Lincoln.—On 15th inst. a Local Government Board 
inquiry was Leard into the Council's application for a £19,030 loan 
for electriclighting. It was ex plained that the Corporation borrowed 
£20 653, and the whole of that sum had been spent, or is in process of 
spending. The current obtainable was equal to 5,000 8-O. P. lampe, 
but the demand for the light already reached 6,000, and it was con- 
sidered certain there would be а large increase yet. The Corporation 
thought it necessary to cable au additional 10 miles, and that would 
necessarily involve more engines, dynamos, and boilers at the 
generating station, where provision and developments had been 
made. The length of cables already laid was 4} miles. 


Liandudno.—T be. Penrhynside Parish Council has asked 
the Llandudno Urban Uouncil upon what terms they would supply 
them with either gas or electric light for public lighting purposes. 

The Oouncil has decided to charge 34d. per unit for current for 
power purposes. Mr. Morton and Mr. Stephenson have reported 
with reference to the working of the electric lighting and refuse 
destructor works. Mr Morton reported tiat the benefit derived by 
the electric light works from the refuse destructor would be about 
£50 per annum, providing that the refuse should be burnt at such 
time that they might derive the full benefit of the steam. Mr. 
Stephenson supplemented Mr. Morton's report with particulars as to 
the refuse destroyed and the cost of labour, &o. The total estimated 
numbsr of tons per annum might be taken at 5,803 tons, and the cost 
£368. Bo that steam might be generated when most needed, 
the destructor should be under the control of the electric light 
engine. Mu S | 

Lowestoft.—Mr. W. C. О. Hawtayne, in a confidential 
report to the General Parposes Committee on the subject of the 


supply of electricity for electric traction, made cartain suggestions, 
and the committee recommended “that 2d. per unit be charged for 


all electricity supplied to the Light Railway Oompany, the electricity - 


to be measured by meters at the electric sapply works.” The General 
Purposes Committee report that Mr. Hawtayne has approved of the 
electric lighting system described in a communication from the Board 
of Trade in the following terms:—' A continuous current direct 
supply for public and private lighting and power purposes, at a on- 
stant pressure not exceeding 500 volts across the onters of a three- 
wire system, the intermediate conductor being, with the approval of 
the Board of Trade, connected with earth at the generating station, 
but insulated at all other poiats. The mains will be separately insa- 
lated cables partly externally protected with a lead sheath and an 
armouring cf steel tape and laid directly in the ground and partly 
drawn into iron or stoneware pipes or conduits, efficient means beiog 
provided to keep all pipes and conduits free from water and;gas." 


Margam (Glam.)—Last week the District Council agred 
to light the district with electricity at & cost of £6,500, providing for 
the lighting of 1,000 lamps. 


Merthyr.—The District Council last week considered a 
letter from the British Electric Traction Company, setting fcrth 
amended terms for electric lighting. The Council determined to enter 
into an agreement with the company upon these new terms. 


Morecambe.—The District Council, acting on the recom- 
meudation of the Electricity Committee, have decided to reduce the 
ргісз of current from 6d. to 5d. per unit from April 1st, and it is 
hoped that the demand will admit a further reduction in price before 


-— 


next winter. The installation of the light apon the West-End Pier, 
Morecambe Tower, and the Central Pier is being rapidly proceeded 
with. The tender of. Messrs. Callender's Oable Construction Oompauy 
hag been accepted for services to street incandercent lamps. The 
sum of £4,789 has been paid to Messrs. T. Parker, Limited, who have 
completed the first contract for the installation of plant. Messrs. 
Stoddart’s system of free wiring at a charge of 1d. per unit to con- 
sumers has been adopted after a good deal of discussion. 


Newcastle.—A letter haa been addressed to the Corpora- 
tion by the Newcastle Electric Supply Company, remarking upon 
the ecattered distribution and limited use of the arc lights in New- 
castle. The secretary says :—" In the hope that the Corporation will 
adopt it toa greater d:gree, the company are willing to supply and 
maintain the electrica] equipment to lamp poste, the latter to be pro- 
vided and placed in position by the Corporation, and electrical energy 
to the extent of from 460 to 500 watt-hours per lamp for 4,000 hours 
per annum at the rate of £18 net per lamp." This isa considerable 
reduction upon the prerent payment for the arc lamps. 


Newington.—The vestry clerk announces tbat he has 
already received applications for over 10,009 8-C P. lamps, althcugh 
the mains are only now being laid. When the Vestry applied for 
their provisional order not more than this amount was estimated. 

The Vestry will extend the electric light mains in South Place to 
Bt. Acnes' Place for the lighting of St. Agnes’ Church, which is 
already wired. 


Oldham.— Another generating ret (Siemens-Willans), 
making the ninth, is now being put down at the electricity works, and 
a tenth is on order. These will occupy all available space at the 
station. The:committee have not yet come toa decision re site for new 
works. During the past 12 months the demand for the light has 
increased considerably. Then there were 20,500 8-0.P. lamps, but now 
there are 27,500, or an ircrease of 7,000 duriog the year. The new 
machine will not be required to meet present demands, but is wanted 
more as a reserve in case of a breakdown. Each dynamo is capable 
of supplying 3,200 lights. It was decided by the committee last week 
to recommend the acceptance of Messrs. Holden & Brooks’ 
tender for an injector, &>., and of a tender for seven miles of cable 
from nem Callender's Cable and Construction Company, at £280 
perm 


Paddington.—At Tuesday's Vestry meeting the Electric 
Lighting Committee recommended that inasmuch as counsel is of 
opinion that the application of the Metropolitan Electric Supply 
Company to lay down trunk mains through Paddington should be 
resisted, on the grounds that it would greatly complicate the question 
of purchase should the Vestry hereafter decide upon requiring tbe 
works of the Paddington undertaking, the: Vestry do not grant such 
application, and that the qommittee be empowered to instruct the 
solicitor to oppose the same, and if necessary, to employ an expert to 
advise them in the mattar.” This was sgreed to. 


Paisley.—A deputation from the Partick Conncil bas 
3 | the new electric lighting station in course of construction 
ere. 


Peterborough.—At the Council meeting last week the 
city engineer presented plans and specifications of plant in conneo- 
ud with tbe electric lighting works, and instructions were given for 
the invitation of tenders to carry out the same. 


Rochdale.—The town clerk has received from the Local 
Government Board official sanction for a £30,000 loan for electric 
lighting purposes. 


Rothesay.—The Town Council has egrecd to poced 
with a scheme of public electric lighting for the front of the town, 
with a view to having it ready for July next. The scheme includes 
the lighting of the harbour and the shores from the Aquarium on one 
side of the bay to the Skeoch Wood on the other. 


Rugby.—The Council will oppose the Leicestershire ard 
Warwickshire Electric Supply Bill. 


St. Pancras.—The Vestry at the meeting on Wedneeday 
authorised the Electricity Committee to get the premises of the labour 
bureau wired for electric lighting. It was decided that the accounts 
of the electric lighting department should be audited by Mr. Bellamy, 
accountant to the Vestry. The question aroso aent upon а 
consideration as to whether a chartered sccountant should be engaged 
for the purposs, but it was found that Section 195 of the Metropolis 
Mansgoment Act, 1855, is stipulated in the El c ric Lightirg Act of 
1882 as providing for the method of audit to be carried out by the 
accountant to the Vestry. I¢ was resolved to extend the supply mains 
to Cumberland Market at a cet of £634, and to petition against the 
Bills promoted by the Natiunal Telephone Company. 


Shoreditch.— The Vestry on Tuesday authorised the 
clerk to oppose the Bill promoted by the County of London and Bi ush 
Electric Lighting Oompany. After considerable discussion, i¢ was 
resolved to increase the talaries of Mr. G. Kemp, chief = sistant 
enginecr, and Mr. H. T. Roscoe, superintendent of mains, from £3 per 
week to £180 por annum as from the 25th ult.. and fursher by annual 
ix ctements of £10 toa maximum of £200. Upon the advice of the 
chief engineer it was decided to instruct the British Insulated Wire 
Company to supply and lay cable for a service to the works of Messrs. 
Waterlow, aod to order а new booster from the Electric Construction 
Company for £399, and to get the same company to rewind the arma- 
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ture of the present booster for £41. With to the proposed new 
switch it was decided to ask two or firms to tender for 
the contract. 
The Local Government Board bas authorised the Guardians to 
£2,000 upon an electric light installation for the Workhouse, 
mary, Casual Wards, and Dispensary. 


Lighting Co 
are unable to report the с of the purchase of the electric 
i bropshire Electri 


in connection with the conveyance of the property of Mesers. 
Edmundsons, Limited, who are interested therein. Settlement of 
these will necessarily demand some time and consideration. Messrs. 
Edmundsons wil carry 
кашу. Ist last, and will continue to do so for а fortnight after the 


engine house floors. This flue is to be made watertight. 


Southwold.—Mr. Leo Francis has submitted & compre- 
hensive scheme to the Council for lighting up the town with 
electricity. It was considered by the committee last week. 


Sunderland.—The Guardians have instructed Messrs. 
W. & T. R. Milburn to prepare a specification for making provision 
for lighting the new Infirmary at the Workhouse with electricity, as 
per their report of December 27th, at a cost of £976, and tenders for 
the work are to be invited. 


Swansea.—The Council has considered the Electric Com- 
mittee’s recommendations respecting the electric lighting of the town 
at a cost of £54,000, and adopted them. 


Taunton.—At the last Council meeting the Electric 
Lighting Committee presented the statement of accounts for the 
electric fighting for the year ending December 31st last, showing a 
balance to the good on net revenue account of £794 118. 9d. They 
recommended that the salary of the electrical engineer should be 
increased to £200 a year. The electrical engineer, Mr. E. B. Thornhill, 
informed the Council that during the year the equivalent of 
4,754 8-O.P. lampshad been connected with the mains. 


right, the eleo- 
the instalm me : 

ollowing pon en tem 
and not upon the annuity mm as “ш proposed by this Board, 


duribg the currency of the mean od, the cost of renewal shall 
constitute a maintenance charge shall not be made the subject of 
a fresh loan, and that the repayment should commence at the expira- 
tion of three years from the quarter-day anterior to the date of the 
advance of the first portion of the loan ; and that the resolution passed 
by this Board at their meeting held on January 16th last be varied 
у. ” | 

Welverhampton.—On Wednesday last week a Local 
Government Board inquiry was held the рр loan for 
£29,740 for electric lighting. The town clerk шее at the money 
was for ca out a scheme with respect to the generating stations, 
the mains and buting system, and also the sub-stations. The 
capacity of the generating plant was equal to 622 kw., the capacity 
of the transformer or distributive plant was equal to315 kw. There 
was a further capacity of 464 kw. in respect of a subsidiary sub- 
station in Chapel Ash, containiug two transformers, the object of 
which was to raise the pressure from 110 to 220 volts in the Chapel 
Ash district. There wasa small storage battery at the Town Hall, 
ty of 45 kw.-hours. The total length of feed- 

ing and distributing mains, as at t vrovided, was as follows :— 
Feeders, 830 yards; distributors, 7,530; trunk mains, 1,500. 
The maximum demand during the present winter occurred on 
December 21st, and amounted to 420 kw., which, setting aside one 
of the 140-kw. generators as spare plant, represented practically 90 
per cent. of the total available capacity. The maximum demand for 
private lighting made on the transformers was 330 kw., representing 
about 95 per cont. of the full capacity. The difference between the 
68 given as the maximum demand оп the transformer, and that 
ven as the maximum demand on the generator is 120 kw., of which 
30 kw. is accounted for by the existing system of street lighting, and 
the remainder 90 kw., representing losses on the transformation and 
feeders. The fi give a total working efficiency of 77 per cent. 
The maximum upon the generating station for the year 1897 
was 318 kw., showing an increase for the year 1898 of about 32 per cent. 
The town clerk also stated that at the present time the system in 
vogue in Wolverhampton was the high tension continuous current, 
but it was intended to develop the two-wire into a three-wire system. 
In the new districts to be supplied, the three-wire system would be 
adopted immediately. The number of consumers in the borough at 


of 
efficien 
greatly facilitate the system of electric traction, which sooneror later 
would be adopted when the Wolverhampton tramways had been 
acquired by the Corporation. The Committee further thought that 
the altered system would effect a reduction in the cost of generatio 
and distributing electrical energy. When the s-heme was carri 
into effect the capacity of the boiler power would be increased 60 per 
cent, the kw. capacity or generating plant 70 per cent., storage bat- 
tery 950 per cent., length of feeders 500 per cent., and length of dis- 
tributors 75 per cent.—Mr. J. H. Shawfield (the Corporation elec’ rical 
engineer) then gave details, and said no cable would be taken 
up nor any tly abandoned. A few alterations would hava 
to be made upon the change of system, notably the fittings to some 
ү consumers, on account of the altered pressure.— The inspector : 

any of this work] been carried out?—Mr. Shawfield added: The. 
only work which had been completed was the refrigerator (exchange) 
sub-station, which was necessary, and tenders had been accepted for 
two steam dynamo sets for the 200-cell battery, aud the feeders, net- 
work boxes, &o. Unless this had ben done, it would have been 
impossible to make due provision for next winter.—Alderman Mander 
remarked that it had been absolutely necessary to take the вбере ia 
advance in order to avoid the risk of a breakdown. Оле of the main 
reasons of changing over to the higher voltage was that it would act 
asa “standby to the tramway service. 


Yarmouth.—On the advice of the surveyor, the Town 
Council has resolved that 30 new arc lamps be provided, their 
position to be fixed at a future meeting. 


ae 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Barking.—The London Gazette annoumees that the 
Board of Trade have, after modification, confirmed sh order made 
by the Light Railway Oommissioners, and entitled the Barking and 

Light Railways Order, 1898, authorising the constraction of 
light railways in the Oounty of Essex, between Barking Town and 
the Beckton Gasworke. | А | . 


separated districts, t 
Union stations. The road will begin at Sullivan Square, in the Bunke r 


the Scientific American, after making a turn, it will ran along Atlantic 


Avenue and finally reached the New South Union Station, after which 
it will continue up Washington Street until Dudley Street is raached. 
The entire distance from Sallivan Square to D 
in the Roxbury district, will be about 10 miles. 
way will really form a portion of. the line. Electricity will be used 
as a motor power; а third rail will be used. Branch lines to other 
suburbs be built later on. It is expected the work will be com- 
pleted in about two years. 


Coatbridge and Airdrie.—The Ooatbridge Council had 
a discussion some days ago with reference to a letter received from 
the British Electric Traction Oom „Limited, stating that although 
the examiner on Bills had re against their Bill, the company 
hoped and expected the Standing Orders Committee would allow the 

to proceed this session. To meet the requirements, they had 
now] plans Councillor Bruce gave notice of motion for next 
meeting, that in the event of the scheme of the British Electric ` 
Traction Company, Limited, not passing in Parliament, the Council 
appoint a committee to consider, with a committee of the Town 
Courcil of Airdrie, as to the prospects of a scheme to form а trust 
for the purpose of constracting a tramway for the burghs of Ooat- 
bridge and Airdrie. | l | 


Cork.—Last week a meeting of the Judicial Committee of 
the Privy Council was held at Dablin Castle for the purpose of bear- 
ing an application from the Cork Electric Tramway Compauy for the 
sanction of an extension of their system at Cork from Victoria Road 
to Ballintemple. The application was granted. 


THE 
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Aberdeen.—Last Monday the Council was to consider a 
report by the Tramways Committee on the mechanical traction ques- 
tion. The committee unanimously recommended that the Woodeide 
secticn *hou!d be equipped on the electric trolley system, and that 
double-deck cars be employed. The burgh surveyor and the electrical 
engineer have drawn up a report upon the best method of carrying 
out tbe work of doubling the line from Kittybrewster to Woodside, 
and «f equipping the whole length between Union Street and the 
terminus at Woodside for electric trolley traction. They say that the 
portion of the permanent way between Union Street and Kitty- 
brewster, which was doubled in 1894, is laid with steel girder rails 
7 inches deep, weighing about 90 lbs. to the lineal yard, on a con- 
crete foundation 6 inches in depth. These rails will last for a number 
of years, but they will require to be bonded. The permanent way 
between Kittybreweter and Woodside (Section No. 2) will be prac- 
tically of the same construction as Section No. 1, with the exception 
that the rails will be of a heavier section and in longer lengths. They 
recommend the span-wire system for Section No. 1, supporting the 
span wires as far as possible from ornamental rosettes fixed to the 
houses along the route. Where this is impracticable it is proposed 
to erect side poles, which will be also available for the purpose of 
lighting the street by means of arc lamps. Provision has been made 
in the plane deposited in connection with the proposed provisional 
order for the doubling of Section No. 2 to construct a 6-feet way 
between the two lines, and in this section it is proposed to erect 
centre pc les in the 6-feet way fitted with ornamental side brackets to 
carry the overhead conductors. There is nothing to prevent the 
equipment of Section No. 1 being proceeded with immediately, and 
they recommend that offers for the supply of the necessary materials 
and for the erection of the works should be taken at once, snd that 
orders for the rails, fish-plates, and bolts, as well as for the poles, 
cables, conductors, bonds, ard all other necessary materialg to com- 
plete the electrical equipment of Section No. 2 should also be placed 
without delay. They further recommend that the orders for the 
eight electric cars ehould be put into the makers' hands at the same 
time. The placing of these orders at once is most essential. There 
are at the present time such a number of other towns, both at home 
and abroad, proceeding to equip their tramway undertakings in the 
same manner as Aberdeen, that the special manufacturers who supply 
the materials required bave their hands so full that considerable time 
must elapse after placing the orders before delivery of the materials 
can te expected. They estimate the cost of the works and plant 
required as follows :— | | 


Reconstruction of line (section | 
No. 2) eee eee eee eee £13,271 15 0 
Supply and erection of electrical 
gear, including bonding (Sec- 


tions Nos. 1 and 2) .. 10,35 0 0 
—— £23,606 1b 0 
Eight double-deck cars .. ... . £4,800 0 0 
One spare truck with motor  ... 310 0 0 
Alterations on shed and stables 
at Woodside, repairing 
shed, &c. ae pes . . 1,000 0 0 
Alterations on existing arc lamps 300 0 0 
46,440 0 0 
a К —— 3004615 0 
Add fcr contingerc es, вау... - e) o. 9203 5 0 
£33,300 0 0 


Appended to the report is a comparative statement showing the 
result which might be expected by the conversion of the Woodside 
section from borte haulage to electric traction." The statement 
shows for horse haulage a capital account, including some £22,000 
for lires, of £38,580. The capital account for electric traction is 
given as £57,600, which includes £33,000 as expenses of renewing 
lines and electric equipment, as per engineer's report. The City 
Chamberlain, in a detailed estimate of the reveo ue and expenditure 
account, shows on horse haulage a deficiency of £549, and on electric 
traction a surplus of £254. 


Doncaster.—On 15th irst. an irquiry into the expe- 
diency of granting the Corporation of Doncaster permission to con- 
struct and work a system cf light railways in the borough and 
neighbourhood of Doncaster, was opened by the Light Railways 
Commiseioners. The town clerk conducted the case for the Corpora- 
tion, and there were also present, on behalf of the Corporation, the 
borough surveyor (Mr. Crabtree) and Mr. J. N. Shoolbred (consulting 
electrical engineer to the Corporation). Mr. Sydney Morse repre- 
sented the Britieh Electric Traction Company. The town clerk said 
the proposed railways were eight in number, and they had a total 
length of 74 miles. The estimat d capital sum required for the con- 
struction and the electrical equipment of the system was £70,000. 
The effect of the scheme would be to enable the residents in Balby, 
Hexthorpe, Bentley, and Wheatley, which were outside the borough 
of Doncaster, to гате direct ccmmunication with one another and 
with the Doncester railway station.— Lord Jereey said that after the 
decision of the Board cf Trade with regard to the Portsmouth case, 
the Commissioners could not approve of the proposal of the Corpora- 
tion to cross the Marsbgate level crossing. With that understanding 
the Commissioners considered the preamble cf the Bill proven. 


Dudley and Wolverhampton.—The Birmingham press 
contains official notice of the application shortly to be made to the 
Board of Trade for the transfer of the Dudley and Wolverhampton 
Tramways Company's undertaking to the British Electric Traction 
Company. 


Dundee.—At a meeting of the Tramways Committee last 
week, the convener reported that his negotiations with the directors 
of Durdee and District Tramway Company regarding the price to be 
paid for the plant, which had to be taken over by the Commissioners 
under the agreement, were not likely to lead to an arrangement. There 
was no likelihood of the Tramway Company eettling the question inan 
amicable way, and arbitration is to be resorted to. Thetown clerk has 
communicated with Mr. Manville, with a view to securing bis assist- 
ance and advice in electrical traction, and also as regarded the pro- 
ро cable tramways. He will visit Dandee and inspect the proposed 
routes. 


Finchley Vight Railways.—The Works Committee of 
the Islington Vestry have received a deputation from the promoters 
of the Finchley, Hendon and district light railway; one-half a mile 
of which is propoged to be laid slong the Archway Road. B ing cf 
opinion that tbe railway would be of advantage to the parish, the 
Works Committee recommend the Vestry to approve the principle of 
the trolley system embodied in the proposed order, so far as relates 
tothe Archway Read, and to authorise them to settle clauses for the 
protection of the interests of the parish. 


Greece.—La Société Electrique de la Mediterrarée 
(Thomson-Houston) has secured а contract to construct an electric 
tramway between Kalamata and the port of that name, a distance of 
about two kilometres. 


Greenock.—The Parliamentary Bills Committee of the 
Police Board will oppose the Bill of the Greenock and Port Glasgow 
Tramways Company, which seeks the sanction of Parliament for the 
introduction of electrical power on the t:amways at Greencck, Port 
Glasgow, and Gourock. 


Huddersfield.—The Tramways Committee bas cousidered 
& report from the borough engineer on electric tramways construc- 
tion, equipment, and operation, and recommended that the principle 
of the report be adopted, and that immediate consideration be given 
to the advisability of converting the Lindley and Oatlane section to 
electric traction. 


Light Railway.—The promoters of the Welshpool 
Llanfair light railway are meeting with much encouragement. The 
last schedule of subscriptions to the share capital shows a total of 
£9,630 subscribed. Only £1,270 remains to be raised; Welshpool 
Corporation subscribed £4,000. 


 Liverpool-Prescot. — At the Board of Trade last 
week Sir Courtenay Boyle heard objections to the confirmation of 
yi i order relating to the Liverpool and Prescot Light Electric 
ailway. 


Llandudno.—The Light Railway Commissioners have 
decided to recommend the provisional order for railway No. 2, as 
submitted by the Light Railway Company, for the approval of the 
Board of Trade. 


London United Tramways.—It will be remembered 
that in the last Session of Parliament the London United Tramways 
Company promoted a Bill which provided, intcr alia, for the con- 
struction of an electric tramway from the terminus of the company's 
existing lines through Ealing to Hanwell. Mainly owing to the 
opposition of the Ealing District Council, supported by the Middle- 
sex County Council, the House of Commons Committee vetoed this 
section of the scheme, but gave the promoters electrical powers for 
their existing lines, and authorised an extension to Hanwell and 
Hounslow. The company had in the meantime obtained from the 
Light Railways Commissioners an order for the construction of a 
" light railway " from Hanwell to Uxbridge, and applied for another 
order authorising the construction of a light railway” from Acton 
through Ealing to Hanwell. Objections were immediately lodged by 
the Ealing District Council and the Middlesex County Ocuncil on the 
ground that this was merely a revival of the scheme vetoed by the 
House cf Commons Committee, and that it was not competent for 
the Light Railways Commissioners to review the decisions of Parlia- 
ment. The Daily Chronicle says that this view has been upheld by 
the Commissioners. Until Parliamentary powers can be obtained to 
complete the connection there will be а gap of about two miles in 
what would otherwise be a through electric tramway from Shepherd's 
Bush to Uxbridge. 


The Metropolitan Railway and Electric Traction.— 
Replying to a question in the House of Commons on 16th inst., Mr. 
Ritchie said :—'' In 1897 I appointed a committee to inquire into the 
system of ventilation of the tunnels of the Metropolitan Railway, 
and the report of the Committee and minutes of evidence were pre- 
sented to this House in the same year. As recently as December last 
the managing director of the Metropolitan Railway informed the 
Board of Trade that the directors of that company, conjointly with 
the District Cumpany, had secured the services of Sir J. Wolfe Barry 
and Mr. W. H. Preece, and iastructed them to provide the necessary 
electric plant and appliances for the equipment of a section of the 
line for experimental working. I hope that these experiments may 
result in the adoption of some system of electric traction.” 


Newenstle.— On 15th inst. the City Council had a long 
debate re the merits of the overhead trolley system for Newcastle. 
The debate was resumed on Tuesday, when the Council approved of 
the trolley system for the new lines, but undertook that it should not 
be applied to the central streets pending the opinion of an expert as 
to their suitability for some other electrical system. | 
On 20th inst. Mr. Ransome, M. I. C E., and Mr. Griffiths, of London 
—met a deputation of Newcastle pressmen at the County Hotel, and 
in the interests of the Love Electric Traction Company, Limited, ex- 
plained matters in connection with the conduit system. 

(Continued on page 303.) 
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BARCELONA ELEOTRIO TRAMWAYS. 


THE tramways of Barcelona which have been recently 
equipped for electrical working are owned by an English 
company haviog offices at Winchester House, Old Broad 
Street, London, they may be said to be the city tramways 
proper of Barcelona. There are other tramways in operation 
as well, but most of them are minor lines running to the 
different suburbs, 

The Barcelona Tramways Company own and work the lines 
within the heart of the city. They traverse north, south, 
east and west, reaching northward as far as the important 
suburb of Gracia, and eastwards to Paeblo Nuevo. The 
lines have hitherto been worked by horses and mules, the 
annual mileage reaching close upon two millions. The 
directors for some time past have recognised the advantages 


of line was of a different gauge from the other portions. 
In the conversion all the old sections have been abolished 
with one exception, and the tramways throughout have been 
laid to a gauge of 1:48 metres (4 feet 8,5,th inches). The rail 
used to replace the discarded sections is of the girder type, 
weighing 88 lbs. per yard. 

Each rail joint is double bonded, those at the extreme ends 
of the line with bonds 4/0 S.W.G., and those nearer the 
generating station with 6/0 S.W.G. bonds. 

The grades are not severe, the heaviest being on the 
section leading northwards to Gracia. In the relaying of 
the lines, practically the whole of the junctions have been re- 
modelled, and the local authorities have taken the opportunity 
of re-arranging many of the levels of their streets, so that the 
public of Barcelona will derive benefits from the tramway con- 
version other than that given by the better means of transit. 
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of electric traction, and they took the earliest opportunity of 
making application for permission to adopt it on their system. 
After long waiting, they obtained in 1897 a Royal order and 
permission from the municipal authorities to convert and to 
work their lines on the overhead system of electric traction. 
They immediately invited some 30 firms to tender on the 
detailed specifications drawn up by their engineers, Messrs. 
Alfred Dickinson & Co., for the conversion of the lines, and 
in October, 1897, entered into a contract with Dick, Kerr 
and Co., Limited, of London, for the complete electrical 
installation. | 
The original lines were laid out under the direction of 
different engineers, and when the conversion from animal to 
electric traction was commenced, there were no less than 
seven distinct sections of rails, and the Pueblo Nuevo section 


The overhead line is partly centre-pole and partly side-pole 
construction. The centre-pole construction is extremely 
neat, a noteworthy feature to which this neatness is largely 
owing being the use of arms much shorter than in usual 
practice. In most instances the arms on the poles are not 
more than 15 inches long. The arms on the side poles vary 
in length, these lengths having been fixed chiefly with a view 
to avoiding the cutting of the branches of the trees. This 
installation very fully illustrates the advantages of the lateral 
trolley, for, besides enabling the overhead work to be erected 
in a neat and unobjectionable form, it has permitted the 
trolley wire to be carried away from the track where the 
branches of the trees co projected as to prevent the running 
of a trolley wire on the ordinary system, as in use in the 
United States. 

F 
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The poles are made of mild steel, all in one length, and 
are of the following dimensions :—Length, 26 feet 6 inches ; 
diameter at top, 34 inches; diameter at bottom, 7 inches. 
They are bedded in concrete to a depth of 6 feet. 

The same conditions have been provided for as are laid 
down by the British Board of Trade for the erection of over- 
head trolley wires, the line being divided into half-mile 
lengths by means 
of section insula- 
tors. At each of 
these points a feeder 
box is located and 
current is taken 
from the feeder 
cables. Switches 
are also provided 
for cutting out sec- 
tions. 

As the object 
aimed at throughout 
the system has been 
to keep the up line 
trolley wire distinct 
from the down line 
trolley wire, во that 
the disablement of 
one does not affect 
the other, it has 
necessitated the use 
of epecially designed 
insulated overhead 
crossings at these places. 

The cables from the feeder boxes to the line wire are 
carried up inside the poles, emerging at the top and running 
along the bracket arms. The feeder cables are laid in cast- 
iron troughs, which are filled up with bitumen, and are 
buried at a depth of 15 inches between the lid of trough and 
surface of ndi The generating station being off the tramway 
line, it has been necessary to lay return feeders to it from the 
Marques Del Deuro. These consist of four 37/10 cables, laid 
in cast-iron troughs and bitumen, in a similar manner to 
the feeder cables, The whole of the underground work 
baving been carried out by the Callender Company, Limited. 


THE POWER HOUSE. 


The generating station is almost at the extreme south of 
the company’s sys- 
tem, and 270 yards 
off the tramway laid 
in the Marques Del 
Deuro. No accom- 
modation is pro- 
vided at this point 
for the storage of 
cars nor for the 
workshops. Very 
careful considera- 
tion had to be given 
to the question of 
the most suitable 
position for the 
generating station, 
as owing to the high 
price of coal it was 
absolutely necessary 
to take every means 
to reduce the fuel 
consumption to a 
minimum. As a 
sufficient supply of 
water for condens- ' 
ing purposes could 
not be obtained at 
either of the sites 
already owned by 
the company, the site where the generating station is now 
erected was specially eee with a view to reducing the 
cost of carriage of coal and obtaining a free and ample supply 
of sea water for condensing purposes. 

Owing to the fact that this land was but a few years ago 
reclaimed from the sea, great difficulties were encountered in 


EE 


—— = 
| 


BARCELONA: A STREET VIEW. 
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BARCELONA: ONE OF THE CARS. 


obtaining suitable foundations. This was only one of the 
many difficulties met with in connection with this site, for 
although the main sewer of Barcelona was shown upon the 
city plans to pass down Carrera, as a matter of fact when the 
excavations for the foundations were made it was found that 
the sewer ran through the corner of the land where the 
generating station was to be built. Some of the difficulties 
of excavating close 
to, and some 12 
or 18 feet below, 
a 10-feet sewer 
which had been 
built upon mud 
can readily be 
imagined. This, 
coupled with the 
fact that the water 
of the Mediterra- 
nean had to be 
contended with, 
made the construc- 
tion of the founda- 
tions for the gene- 
rating station no 


The general 
arrangement of the 
foundations consists 
of engine house floor 
and basement floor. 
It was originally 
intended that the basement floor upon which the engine 
foundations are built should be made of concrete 1 metre 
thick, but the nature of the site necessitated an increased 
depth of 4 metres, therefore over the whole area of the 
engine room there is a blosk of concrete about 5 metres 
(16 feet 6 inches) in thickness. The advisability of building 
the basement floor upon arches was considered, but as the 
Mediterranean rires to within half a metre of the present 
basement floor, it was thought more desirable to fill in the 
whole excavation with concrete. 

So treacherous were the foundations that at one time it 
was considered doubtful whether it would be safe to erect a 
chimney of 200 feet in height. As at a depth of 9 metres 
(27 feet 8 inches) the foundations did not appear satis- 
factory, borings were made with a view to ascertaining to 
what depth the ex- 
cavations would 


— шг ISS | have to be made 
before rock or clay 

was found. At 17 

metres (56 feet) 

Ё below the bottom of 


tbe excavation, the 
stratification being 
practically the same 
as the excavation, 
it was decided to 
=“ . increase the area of 
the foundations to 
about 54 feetequare, 
and make а .raft 
foundation. Ac- 
cordingly a layer of 
concrete 4 feet 
1 inch in thickness 
was put in the bət- 
tom of the excava- 
tion, then a layer of 
tramway rails 6 
inches in section 


rails close together, 
then a layer of 
concrete 2 feet 
5 inches thick, then another layer of tramway rails laid in 
the reverse direction, then 2 feet 1 inch of concrete, another 
layer of rails, 2 feet of concrete, and then 11 feet 6 inches 
of solid brickwork. The total weight on the foundations 
was thus reduced to less than 2 tons per superficial foot. 

The engine room consists of two bays, one of which is 
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occupied by the large engines and generators, and the other is 
partially occupied by the small engines and generators, the 
етра, space being left for extensions. "The whole of the 
steam and exhaust piping is under the engine room floor, as 
are the condensers. 

The boiler house also consists of two baya running in the 
reverse direction to the engine house, half of which is occu- 
pied by the boilers, pumps and economiser, and the remain- 
ing half left for extensions. A more satisfactory arrange- 
ment of the engines and boilera could have been made had 
the site permitted, but, having regard to the future extensions 
which are contemplated, an arrangement placing the boilers 
in closer proximity 
to the engines would 
bave destroyed the 
site for this pur- 
pose. 

The boilers are of 
the Babcock and 
Wilcox type, each 
having арргохі- 
mately 3,700 square 
feet of heating sur- 
face, and are each 
guaranteed toevapo- 
rate with case and 
with ordinary 
engine slack at 
least 12,000 gallons 
of water per hour 
under normal con- 
ditions. Each 
boiler is fitted with 
a deadweight safety 
valve in addition 
to spring safety 
valves and all other 
modern fittings and 
devices, In addi- 
tion to the feed 
pumps and hot well 
there is arranged an economiser having 320 tubes. 

The large engines are of the cross compound type, 
the fly-wheel and generator being arranged between 
the cylinders upon the main shaft of the engine. Witha 
steam pressure of 120 lbs. at the cylinder, and at 90 revolu- 
tions per minute, they are guaranteed to give 720 brake 
horze-power. The high pressure cylinder is 20 inches in 
diameter, the low pressure cylinder 40 inches in diameter, 
and the stroke 42 inches. Both high and low pressure 


BARCELONA: LAYING TRACK. 


cylinders are fitted with Corliss valves. Each engine is pro- 
vided with a separate surface condenser, which is self- 
contained, and works quite independently uf the main 
engine. The main steam pipe between the engines and 
boilera is steel, with wrought-iron flanges, fitted with valves, 
the frames of which are cast steel. The pipes are arranged 
to form a complete loop, so that steam can be supplied to one, 
two, or three engines from either end of the piping, thus mini- 


BARCELONA: LAYING FEEDERS. 


` form wound, and can also be easily removed. 


mising the risk of failure through a blown joint in the steam 
piping. The suction and exhaust pipes to and from the con- 

ensers are of cast-iron. The cooling water for the condensers is 
drawn from a well, which is in direct connection with the Medi- 
terranean, as is shown by the rise and fall of the water within 
it, an ample supply of water being provided for condensing 
purposes. After passing through the condensers, it is dis- 
charged into the main sewer at the Carrera end of the 
building. 

The two small engines are laid down primarily for lighting 
the company's extensive car sheds, and for driving the tools 
in the workshops ; but they may also be used for the purpose 
of boosting, if neces- 
gary, or for provid- 
ing current for a 
few cars which may 
be run early in the 
morning or late at 
night after the main 
engines are shut 
down. The small 
engines are tandem 
compound, and at 
120 lbs. pressure, 
and a speed of 350 
revolutions are 
each guaranteed to 
give 110 brake 
horse- power. 

Running on a 
gantry over the bay 
in which the large 
engines are erected 
is a travelling crane 
capable of lifting 
and traversing 
longitudinally or 
transversely a load 
of 12 tons. 

The generators 
on both the large 
and small engines are arranged on the main shaft of 
the engines, and are of the continuous current com- 
pound multipolar typ». The armatures are of the 
drum type, and the winding is counterpart with re- 
movable and renewable loops. The field magnet; are 
The; brush 
holders clamp positively the carbon brushes, and can be ad- 
justed in a radial and forward direction and separately in a 
lateral direction. Each of the large generators are 
guaranteed to give 900 amperes at 550 volts at 90 revolutions 


BARCELONA: LAYING FEEDERS. 


per minute. The small generators.are each guaranteed 
to give 150 amperes at 550 volts at 350 revolutions per 
minute. 

The switchboard is arranged behind the small engines and 
generators. This board consists of 15 panels, including a 
main station panel, three panels for main generators, two for 
small generators, eight feeder panels, and one testing, or 
what is known in this country as a Board of Trade panel. 

Each generator panel is fitted with a positive and negative 
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quick-break switch, magnetic circuit breaker, ammeter and 
voltmeter, and suitable rheostats, The main station panel 
contains a main ammeter, showing the total output of the 
station, recording wattmeter, and recording voltmeter. The 
testing panel i8 pro- 
vided with a record- 
ing ammeter, re- 
cording voltmeter, 
and a plug board 
for receiving teat 
wires from different 
parts of the rails, 
and all the neces- 
sary instruments 
required by the 
regulations of the 
British Board of 
Trade. 


RoLLING STOCK. 

The present 
equipment consists 
of 85 motor cars, . 
which are generally : 
known as the single- 
deck type. Their 
overall length is 25 
feet 2 inches, the 
length inside the 
body 15 feet 9 
inohes, and the ex- 
treme breadth 6 ft. 
11 in. The cars are 
constructed to carry 44 passengers, 22 seated inside and 22 
standing on the platforms. The seats are ranged longitudin- 
ally, one on each side of the car. The platforms are enclosed 
and fitted with sliding windows. The car windows are also 
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BARCELONA: CAR SHEDS. 


heavy duty, the contractors arranged to have these cars built 
in Spain. The result has been highly satisfactory, as both 
in qnality 

equal eit 


of material, workmanship and finish, the cars are 
er to American or English-built cars. 

The car bodie 
are mounted on 
trucks of the Brill 
21 E type, the 
frames consisting 
of one piece, each 
side being fitted 
with four coil and 
two plate springs. 
The plate springs 
being fitted at each 
end, the result is an 
eminently satisfac- 
tory and smooth 
riding car, free 
from the pitching 
so common with 
four-wheel vehicles. 
The wheels are 30 
inches diameter, 
having cast steel 
centres with rolled 
eteel tyres. The tyres 
are of exceptionally 
heavy section, 80 a8 
to provide for the 
very great wear to 
which a {ташта 
wheel is subj Met 
Each wheel is fitted with a cast-iron brake block. These are 
applied from either end of the car by a brake wheel, arranged 
vertically, so as to take up the minimum amount of room on 
the platform. 
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BARCELONA: LIGHTING AND BoostinG PLANT. 


arranged toopen. There are only foar windows in each side 
of the car, so that when these are lowered the car has very 
much the appearance of an open car. Owing to the very 


Each car is fitted with two multipolar series wound single 
reduction motors of the ironclad type, suspended in i 
at the axle end, and by springs attached to a оговв-раг at the 
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opposite end. The cars are driven from either end, each end 
being fitted with a series parallel controller, which provides for 
the easy gradaticn of speed and containing a reversing switch 
and an emergency switch for short circuiting the motors on 
themselves to act as an emergency brake. Each car is fitted 
with an automatic cut-out switch and also a canopy emer- 
gency switch, together with the usual equipment of lightning 
arrester, rheostats, &c. The cars are brilliantly lighted by 
10 16-candle-power incandescent lamps, arranged in two 
series of five lamps each. The car cables are of sufficient 
sectional area to carry 50 amperes per motor at a density of 
not exceeding 1,000 amperes per equare inch. The insula- 
tion is of the highest quality, the specification calling for a 
total insulation resistance on the car when completed of 
10 megohms. 

The trolley is of the Dickinson or lateral type, with swivel 


On the introduction of electric traction the directors 
decided to centralise the car sheds as much as possible, and 


A complete suite of offices for the general manager of the 
company and his staff has been о in the gecond storey 
at the Ronda San Pablo end of the depot. 


MADRID ELECTRIC TRAMWAYS. 


THERE is а good deal of similarity between the tramway 
systems of Madrid and of Barcelona. The contracts, as a 
matter of fact, were carried out .contemporaneonsly and 
under the same auspices and by the same contractors. The 
owners of the lines are the Tramways Union Company, 
Limited, an organisation with its headquarters in London. 
Originally the trams were worked by mules, but the directors 
becoming impressed with the manifest advantages of elec- 
tricity, as applied to tramways, called in Messrs. Alfred 
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MADRID: CAR ON LINE, 


purchased a piece of land in close proximity to their principal 
or Calle Borrell деро, and lying batween Calle Borrell and 
Ronda San Pablo. 

_ Althongh there is no very severe weather in Barcelona, it 
is found necessary to run two classes of cars, open cars for 
summer and closed cars for winter, therefore storage accom- 
modat ion has to be provided for the summer cars in winter, 
and vice versá in summer. This has been done by having 
а special basement floor at tbis depót. The cars are run 
on to a lift and lowered into the basement, where they are 
placed on the various roads by a traverser. There were 
many difficulties to be encountered in the construction of 
this derót, as at the Ronda San Pablo end there were houses 
six storeys high, the foundations of which did not go to the 
depth to which it was necessary to make the excavations 
to pore the necessary head room for the cars, therefore 
underpinning had to be resorted to. At the Calle Borrell 
end of the def ot were some very dilapidated buildings, the 
foundations of which were really upon rubble. These 
suffered somewhat by the excavations which were made by 
the side of them. 


Dickinson & Co., of! Birmingham, who prepared specifica- 
tions for the complete equipment of the line. Eventually 
the contract was entrusted to Messrs. Dick, Kerr & Co., for 
the whole of the generating plant, rolling" stock, and street 
work. | 

The overhead work is somewhat varied in its character, 
the wire being carried both on centre and side poles. Mild 
steel is used in the construction of these poles, and taper 
from 7 inches at the base to 3} inches at the top. The arms 
on the side poles vary in length according to the neecs of 
the different thoroughfares. Generally speaking, the gradients 
experienced on the Madrid lines are not severe, the worst 
being 1 in 20; curves are fairly numerous, but these do not 
call for any special form of overhead construction, the form 


of trolley pole rendering the passage round the sharpest 


curves an easy matter. In many thoroughfares the poles are 
utilised for arc lighting, and are distinctly effective. The 
total length of line is some 17 miles, the gauge being 4 feet 
8} inches. "Throughout the system girder rails have been 
used, weighing 83 lbs. per yard. They are laid on a con- 
crete foundation, 18 inches wide x 6 inches deep. The rails 
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are bonded together by means of Neptune copper bonds of a 
size varying from 4/0 to 6/0 S.W.G., and 33 inches in 
length. 

The power house is situated near the Calle de San Bernardo 
and is about 300 yards from the line, though fairly well 
placed for economical distribution. The generating plant 
for the tramway consists of two units, the engines being of 
the compound hori- 
zontal condensing 
type. Each engine 
develops 720 
B.H.P. when run- 
ning at 90 revolu- 
tions per minute, 
and with a steam 
pressure of 120 lbs. 
They are equipped 
with Corliss auto- 
matic valve gear 
and Reynolds auto- 
matic governors, an 
auxiliary governor 
is also provided, 
which is designed 
to cut off steam 
when the normal 
speed is exceeded 
by 10 per cent. 
Heavy fly - wheels 
weighing 24 tons, 
and 18 feet in dia- 
meter, are used, ard 
sight feed lubrica- 
tion is in vogue. 
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oommonly- accepted practice, the steam piping is of steel, and 
is arranged in a ring main. The whole of the piping is 
carried under the engine room floor thereby improving the 
appearance of the room. For economical reasons a water 
tower for cooling’ the condensing water has been erected, and a 
fair idea of this will be obtained from the illustration. It 
consists practically of two steel towera, 24 feet high, and 17 
fet x 12 feet. 
They are placed in 
| the middle of the 

| water storage reser- 
voir, upon а con- 
crete pedestal. The 


Eich tower is fur- 
nished with two 
fans, mounted on 
the same spindle. 
The fan blades are 
9 feet in diameter, 
and are belt driven 
by multipolar 
motors running at 
220 revolutions per 
minute. The fans 
drive a current of 
air up inside the 
towers to meet the 
heated water which 
is pumped from the 
condensers into the 
tops of the towers, 


FEES, capacity of the 
— — —2—ê— reservoir is some 
| 300,000 gallons. 


Following _the MADRID: TRAMWAY GENERATORS. and descends 
usual American through a series of 
practice, - the] cylin- galvanised ircn 


ders of the engine are arranged side by side, and the arma- 
ture is mounted directly on the main engine shaft. 

The tramway generators each of 425-kw. capacity, 
are of the compound wound multipolar type, and work at a 
pressure of 550 volts. In addition tothe ipee d plant there 
is a small lighting set of 75-kw. output, which is mainly 
employed in lighting the power hoase and adjoining depart- 
ments. It is of the 
multipolar type, 
compound wound, 
and designed to 
deliver current at 
a pressure of 550 
volts. It is coupled 
direct to a horizon- 
tal compourd en- 
gine, which has a 
capacity of 110 
B.H.P. when run- 
ning at 350 revo- 
lutions. The larger 
engines, it may be 
observed, are fitted 
with a surface con- 
denser of the multi- 
tubular type which 
is capable of con- 
densing 45,000 lbs. 
of steam per hour. 
A feature of some 
importance is that 


wire screens into the bottom reservoir, whence it is again 
passed through the condensers. 

The switchboard is very much after the usual traction 
type. It consists of 14 panels, and is fixed across the end 
of the engine room nearest to the boiler house. There are 
four generator panels (one being spare), each carrying two 
1,100-ampere quick-break main switches positive and nega- 
tive and connected 
to the positive and 
negative bus bars 
respectively. Be- 
tween each negative 
switch and bus bir 
is connected an 
automatic magnetic 
circuit breaker with 
magnetic blow-out. 
There is also on 
each panel an am- 
meter, a shunt rheo- 
stat, a resistance 
switch for break- 
ing the generator 
field circuits, a 
lightning arrester, 
and the necessary 
plug attachments 
for putting either 
of the two main 
station voltmeters 
in circuit with any 


the condensing | 2 SS E as $ ү EM ; ELT generator. There 
plant is driven CC are seven feeder 
entirely by separate nr panels, each carry- 
steam plant. The ae ing an ко 
steam raising plant . Wd tic ii circuit quick-brea 
consists of two MADRID: VIEW OF LIGHTING Ser. switch and am- 
water-tube boilers, each having 3,654 square feet heat- ^ meter similar to those on the generator panels. The 


ing surface, and capable of evaporating 12,000 lbs. 
of water per hour under normal conditions. In the boiler 
house are also two compound non-condensing feed pumps, 
which will deliver 40,000 lbs. of water per hour against a 
boiler pressure of 125 lbs. There is also the inevitable 
economiser consisting of 320 tubes. In accordance with 


main station panel carries the recording instruments, the 
main station ammeter, &c. The lighting panel carries 
the circuit switches for the lighting circuits, &c. There is 
also the usual leakage or testing panel, which is arranged £o 
M D: cg the conditions as laid down by the British Board 
0 e. 
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Naturally, a system of the magnitude of the Madrid tram- 
ways calls for quite an elaborate method of distribution, and 
feeders have been freely employed. The feeders are composed 
of Callender’s cables and are insulated with vulcanised bitumen, 
tape yarn and braiding, and are laid incast-iron troughs filled 
in with bitumen and buried 3 feet below the surface of the 
roadway. 

The cars are of the single-deck type, and can accommodate 
44 passengers, 22 of 
whom can find seata, 
and the remainder 
are compelled to 
stand. There are 
55 motor cars, and 
they are 15 feet 
9 inches in length 
inside, and 25 feet 
outside, the wheel 
bare is 6 feet, and 
diameter of wheels 
80 inches. 

The tracks are of 
the Brill 21 E type, 
and carry two mul- 
tipolar motora, series 
wound, and capable 
of exerting 15 brake 
horae - power each 
continuously with- 
oat undue rise in au. 
temperature. The 
eontrollers at each 
end of the car are 
of the series parallel 
type, with interlock- 
iog reversing gear 
ard cut-out plugs. 

In the reversing 
switch an arrange- 
ment is provided 
whereby the mctora 
are short circuited 
through a resist- 
ance after the line 
current is cut off in such a manner that operating the 
reversing switch converts the motora into generatora, 
causing them to act as emergency brakes in retarding 
the motion of the car. The lighting of each car is 
arranged in two groupe, each consisting of five 16-candle- 
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Maprin: WATER CooLINd Tower. 


NOTE ON THE ELECTROLYSIS OF WATER 
WITH AN ELECTROMOTIVE FORCE LOWER 
THAN 15 VOLT. 


Br DB. D. TOMMASI. 


Wk know that in order to resolve a molecule of water (H? O) 
into its elements, exactly 69 calories must be used, corre- 
sponding to an elec- 
tromotive foroe of 
1:47 volt. 

On the other 
hand, we also know 
that we can arrive 
at the decomposi- 
tion of water, or 
rather obtain in- 
directly by the aid 
of the polarisation 
of the electrodes, 
the products of 
this decomposition, 
using only ехоев- 
sively weak  cur- 
rents, 

It was thus that 
Flemming was able 
to record the pola- 
risation of the elec- 
trodes of a volta- 
meter containing 
acidulated water by 
means of a current, 
the electromotive 
force of which was 
008 of a volt.“ 

Bartoli also ar- 
rived at the game 
result, using, as his 
source of electricity, 
a single thermo- 
electric отра, сор- 
per-iron. On heat- 
И ing to the required 
degree the liquid of the voltameter, Bartoli succeeded in 
rendering the decomposition visible with the aid of a Daniell 
element, He was able, in this manner, not only to collect 
the hydrogen given off, but also to measure its volume. 
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MADRID: Section or FIELD MAGNETS. 


power lamps in series, The lateral trolley with swivel head 
is used throughout. 

The chief depot is at the end of the Calle de Serrano, and 
here is provided accommodation for 60 cars. / At this depot 
are the usual plant for repairs and workshops. 

We are given to understand that the introduction: of the 
electric lines has given the greatest satisfaction to the 
authorities and to the public. | 


MADRID: SHowiNa DOUBLE ABM BRACKETS. 


Moreover, by increasing the sensibility of the voltameter 
by certain special methods, he succeeded in decomposing 


* “On the Polarisation of Electrodes in Water free from Air." 
Philosophical Magazine, Vol. i., p. 148, 1876. 
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water at the ordinary temperature, and in measuring the 
volume of hydrogen resulting from this decomposition.“ 

Bouty,in a paper sent by him to the Physical Societ 
коше years ago f showed also that water can be decom 
with the aid of a Regnault couplet The electromotive 
force of this couple is 3 volt corresponding to 16 6 calories, 
and is consequently quite inadequate, according to the 
electro-chemical theory of the battery, to decompose water. 

Sokoloff has proved quite recently, & by very conclusive 
experiments, that an electromotive force of about 1 volt (a 
Daniell element) is sufficient to electrolyse water under ordi- 
nary conditions. . 

Lastly, I have a fr shown that, with a single Daniell 
element, water could be decomposed if we employed as anode 
a silver wire, although in this case the calories given off by 
the Daniell element 
were much less in 
number than the 
calories of the de- 
composition of 
water, even if we 
take into account 
the heat of forma- 
tion of the oxide of 
silver.“ In short, 
49 calories < 69 — 
7 calories. - 

We find our- 
selves, therefore, 
confronted by two 
facts, both well 
founded and well 
established, but yet 
which seem  alto- 
gether contradic- 
tory; the heat of 
the décomposition 
of water on the one 
hand, and on the 
other, the electrc- 
lyeis of this liquid 
effected with the 
aid of a current, 
the electromotive 
force of which is 
much lower than 
1:47 volt (69 
calories). 

This phenomenon 
can be easily ex- 
plained if we take 
into account the 
phenomenon of dis- 
sociation. We 
know, from the 
splendid researches 
of H. Deville, that 
compound bodies, 
water, for instance, 
can be decomposed 
by heat alone, at a 
temperature much 
lower than that which they produce when their elements 
combine, and this: decomposition stops as soon as the 
mixture of the gaseous elements arising from it attains 
а certain tension called the /enston of dissociation. Inversely, 
when we effect the combination of 2 grammes of hydrogen 
with 16 grammes of oxygen, in order to form a molecule 
of water (H? O), these gases, owing to the high temperature 
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~ “ Sulla decomposizione dell ’acqua con una pila di forza elettro- 
motrice assai piu piccola di quella dell’ elemento Daniell.” Revista 
Scientifico Industriale. Firenze. 1878. 

T Bulletin de la Société de Physique de Paris. 

t This element consists of zinc and cadmium, each metal being 
immersed in its own sulphate. 

8 Annalen der Physik und der Chemie, von Wiedemann, Vol. lviii., 


p. 209. 

| “ Cosmos-les-Mondes,” p. 638, 1881, and “Traité Théorique et 
Pratique D'Electro-Chimie," by Dr. D. Tommasi, p. 490. 

«| 49 calories given off 7 the Daniell element; 69 calories by the 
decomposition of water; 7 calories by the formation of oxide of 
silver. (Ag? O). 
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MADRID: STREET SCENE.’ 


at which their combination is effected, do not unite in an 
integral manner, but still remain y lated. — 

It follows, therefore, from what I have just said, that 
water must always contain, whatever may be the temperature 
at which one works, a certain quantity of hydrogen and 
oxygen not combired, but the molecales of which are, never- 
theless, sufficiently close to exercise a certain attraction upon 
one another, which prevents them from separating; it will 
be easy, therefore, to understand how the decomposition of 
water has been determined with a current, the electromotive 
force of which was much lower than that demanded by 
theory. Bat, in this case, is it a true decomposition that is 
effected ? 

Evidently not, since the current has done no more than 
simply to separate the small fraction of the elements of the 
water that were 
already dissociated 
in the liquid, and 
consequently the 
work effected by the 
current can be in no 
way compared to 
that which it would 
have been necessary 
to produce if it 
really had decom- 

the water. 

From what I have 
just said, it follows 
that in the decom- 
position of water by 
the electric current, 
we have to distin- 
guish two phases; 
in the first it is the 
dissociated elements 
that are carried to- 
wards the two elec- 
trodes, and in the 
second it is the pro- 
ducts of the decom- 
position of the water 
that are given off. 

Now, if the elec- 
tromotive force of 


| ї i 11, the current ex- 
pressed in calories 


is less than the heat 
of the decomposi- 
tion of water, there 
will not be any real 
electrolysis, bat 
only a separation 
of the dissociated 
elements; if, on the 
other hand, the 
electromotive force 
of the current is 
more than 1°47 volt 
(69 calories), the 
decomposition of 
water will take place. 

In order to avoid all confusion on this point, I proposed, 
some years ago, to keep the expression “ electrolysis ” for any 
chemical decomposition effected by electricity, and to desig- 
паа | the name of **pseudo-electrolysis " the separation 
effected, by the current, of merely the products of the 
dissociation of tke electrolyte.* 

What I have just said with regard to water applies equally 
well to the decomposition of saline solutions by the electric 
current. | | £ | 

Thus, to quote one example only, with a dilute solution of 
chloride of ammonium we can, with the aid of a current, the 
electromotive force of which, expressed in calories, is less 
than the heat of decomposition of this salt, effect a sensible 
transport of ammonia to the cathode, and of hydrochloric 
acid to the anode. But in this case, as can be easily seen, 16 
is not a real electrolysis that has been effected, but really a 


* Dr. D. Tommasi. “Traité Théorique et Pratique D'Eleotro- 
Chimie," p. 31. 
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pseudo-electrolysis, since the current has separated merely 
the products of dissociation of the dissolved chloride 
of ammonium. For a true electrolysis to take place, 
we should have had to use a current, the electrometive 
force of which, expressed in calories, was higher than the 
heat of decomposition of the dissolved | 
chloride of ammonium. | 

In other words, there is, in my opinion, 
the same relation between pseudo-electrolysis 
and electrolysis as exists between dis- 
sociation and chemical decomposition, pro- 
perly so called, or between the evaporation 
of a liquid and ita boiling point. 


PROGRESS OF THE BOLTON 
ELECTRICITY WORKS. 


Ir is some four years since we first gave a 
complete account of the then new works of 
the Bolton Corporation, but since that pericd 
great pr has been made. The present 
works, which are solely for lighting purposer, 
consist of the following plant, viz. :—Four 
200-kw. Ferranti fly-wheel alternators coupled 
to four vertical compound engines; two 
100-kw. Mordey-Victoria alternators, rope 
driven from vertical compound engines ; one 
motor alternator for battery charging ; two 
brush exciters coupled to high speed engines ; 
one battery of 52 cells, 1,500 ampere-hours 
capacity, the battery being used for exciting 
purposes and works lighting; and the usual 
switchboard. The illustrations afford some 
indication of the works as they exist at the 
moment. In the boiler house are six Lan- 
cashire boilers, 30 feet long by 7 feet 6 inches 
diameter, with the usnal feed water pumps, 
feed water heaters, &c. The whole of the 
existing system is alternating, but during the 
present year some portions of the town are 
being changed over to continuous current. 
At the present time the high pressure current 
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Botton: Rope DRIVEN ALTERNATORS. 


is transmitted to the sub-stations situated in different parts 
of the central districts. 

These chambers are underground, and from them the 
current is distributed over a three-wire low pressure net- 
work with 200 volts across the outers. For the resi- 


dential districts, where the houses ‘are scattered, house 
transformers are used, but where there are any number of 
houses in а small aree, sub-stations are put down, 200-volt 
lamps being used in such cases. 

For the portions of the town that are being changed over, 


BOLTON: ONE OF THE FLY-WHEEL ALTERNATORS. 


Mr. Ellis is laying new low pressure feeders 
from the generating station to the present 
sub-stations, where they will be connected up 
to the present low pressure network. The 
chief reasons for changing over to continuons 
current are as follows :— 

1. That the present feeders and distribu- 
tors are fully loaded. 

2. On account of the great loss in the trans- 
formers. 

8. On account of the great demand for 
motive power ; and, 

4, On account of having the append h 
driven electrically, the same plant can 
uscd for lighting purposes. 

The new feeders will consist of °8 triple 
concentric paper insulated lead-covered cables, 
laid in troughing, and ran in with bitumen 
compound, which makes a solid piece of work. 

By changing over to continuous current, 
it is the intention to use a higher pressure 
on the distributing network, and instead of 
having 200 volts across the onters, there will 
be 460 volts. | | 

This will mean changing consumers’ lamps, 
metere, &o., the lamps being supplied at 230 
volts, By changing over, however, the capa- 
city of the low pressure distributing network 
will be more than doubled, which means a 
great saving, as well as being able to supply power for 
private use. As we have previously mentioned in these 
columns, the Corporation is now equipping their tramways 
for electrical traction. 

A few details of this may be of interest. 
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There are in all $1 miles of single track or 25 miles of 
streetage. This will be split up into 10 different routes. 
The overhead system is being adopted, side brackets being 
chiefly used. It was shown in our last week's issue that all 
the tenders for the tramways work have been let. At the 
commencement there will be 70 motor care, which are now 
being made, and the service will be seven minutes, and no 
doubt the tramways will be in operation by January Ist next. 


EXTENSION OF GENERATING STATION. 


In order to meet the increased demand which there will 
be on the works in consequence of the tramways the follow- 
ing plant is being erected:—Two 1,000-H.P. sets and 
two 500-H.P. sets. The generators are beirg made by 
Messrs. Mather & Platt, Limited, Manchester, and the 
engines by Messrs. Margrave & Sons, Bolton. The gene- 
rators will be coupled direct on the shafts of the engines, 
and will be of the multipolar type. The engines will be of 
the inverted vertical cross compound condensing type with 
Corliss valves, running at a speed of 100 revolutions per 
minute. In addition there will be balancing sets for the 


windows, and a number of other small detail departures from 
existing practice with this type of car, which it is claimed 
will vastly improve the appearance of the car itself and the 
comfort of the passengers. The electrical equipment of each 
car will consist of two 38 S motors of Dick, Kerr & Co.'s 
stacdard type, with two solenoidal b'ow-out controllers and 
the necessary subsidiary appliances. The trucks will be of 
the Brill 21 E type, provided with powerful ratchet band 
brake. Each of the 70 cars will also be equipped with geared 
axle-driven air compressora and equipments of the standard 
type, the came as supplied by Messrs. Dick, Kerr & Co. to the 
Corporation of Liverpool and the North Steffordshire 
Tramways. 

With regard to the progress made during the past few 
years, the following items are no doubt of interest :— 


CAPITAL EXPENDITURE. 


March 25tb, 1895 ... — ... £24,459 14 5 
„ Zlst, 1898. . 34,909 11 1 
1897. 44,382 18 7 

1898 ..  .. 57,037 13 7 


1899 ... .. 68000 0 0 Estimated. 


Bol TON: GENERAL VIEW or FLy-WHFEL ALTERNATORS, 


lighting: system and boosters for the tramways syatem, 
together with all necessary condensing plant. 

In the boiler honse there will be three additional boilers, 
which will bring ор the steam plant to nine. The new 
boilers will bə 30 feet long, and 8 feet in diameter, and will 
be fitted with mechanical stokers, conveyers, &c. Езопо- 
misers will also be installed with electrically driven pumps. 

As we have already mentioned. the Corporation have 
recently placed with Messrs. Dick, Kerr & Co., Limited, the 
complete order for electric motor cars and equipments for 
their new lines. This order, which is stated to be the 
largest so far placed by any municipality in Great Britain, 
covers 70 motor cars with trucks and electrical air-brake 
equipments, The car bodies are to b3 built at the works of 
the Electric Railway aud Tramway Carriage Works, 
Limited, at Preston. They will be of what is known as 
the improved Preston top-seat type, designed to seat 51 
passengers. They will be provided with drop-sashes for the 


SALE OF ELECTRICITY. 
Five months to March 25tb, 1835 ... 35,128 Sold. 


To March 31st, 1696  ... . ... 94,914 " 
1897 и ... 186,957 " 
1898 o" ... 941.888 » 
1899 ... p ... 600,000 Estimated. 


NUMBER or Consumers, Lamps, &c., AND PRICE 
CHARGED FOR CURRENT. 


| Number Average 
| Btat. | Actually 


b number of = 
E ee we anes lainps per pouce | charged. 
| supplied. | consumer. И 

S a. d 
March 25, 1895 65 5,100 78 8 54 
March 31, 1898 117 9,525 81 8 40 to 5:4 

1897 237 19.477 82 8 50 

1893 390 32,000 82 8 401 

1899 550 44,000 ius € 4 
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PROFIT AND Loss. 


" Net loss carried Carried to Voted in aid 
to reserve tund. reserve fund. of rates. 
March 25th, 1895. | £591 17 3 
March i31st, 1896. | 1054 3 6 
1897, 269 18 1 ч 
1698, wee £917 16 2 
Estimated. 1500 0 0 


1893. 


With геѓегед зе to the number of consumera, lamps, &c., it 
may be mentioned that the works have been ко exceptior- 
ally busy during the past few months, that it has 
been impossible to keep pace with the demand, which 
increases every day. For the past few months there have 
never been less than between 30 and 40 applicants waiting to 
be connected, and during ihe past few days applications 
have been received for 150 houses which are being built on 
one estate. In round numbers there are practically 8,000 
lamps applied for, which is sufficient indication of the popu- 
larity of electric lighting in Bolton. When the tramways 


central portions of the city, the authorities are about to 


carry out a scheme which will not only rank as the largest 
electricity supply system in the country, but will be in all pro- 
bability the most conspicuous example of three-phase work 
in Europe. From time to time we have noted the growth 
of the Corporation electricity works, and it may be truly said 
that the builders and contractors were never away from the 
Dickinson Street station, Leaving for a moment the 
somewhat colossal scheme to which the municipality 
is committed, it may ba said that the site of 
the present works is almost utilised to the last 
inch. When we last gave details of the works, 
two sets of .plant comprising horizontal engines, 
driving continuous current generators by ropes were nearing 
completion. These are partly shown in the general view of 
the works. The ontput of these units, however, was speedily 
utilised, and before they had been erected, Mr. Wordingham 
was preparing schemes which wonld deal with the needs of 
Manchester in a full and comprehensive manner. It is 
hardly necessary to say that the type of plant most com- 
monly employed in the Manchester works is vertical engines, 
driving generators through the medium of belting. 


MANCHESTER: GENERAL View OF ELECTRIC LIGHTING WORKS. 


are completed the Bolton Corporation Electricity Works will 
rank among the most important electrical undertakings in 
the country. Under the guidance of Mr, Arthur E!lis, the 
borough electrical engineer, we have no hesitation in 
saying that the ambitious scheme in progress will achieve 
great success, 


THE MANCHESTER CORPORATION ELEC- 
TRICITY WORKS. 


Tue electrical undertaking of the Manchester Corporation 
now reached a most interesting stage, for after achieving 
a most, remarkable success in the supply of electricity in the 


With the exception of the slight lapse into other 
methods, evidenced by the two horizontal unite, it is 
not difficult to see that vertical engines are most 
favoured, and the probability is that much of the future 
work will be carried out on these lines. The whole output 
of the present plant is operated and controlled from the 
switchboard shown in one of the illustrations. There can 
be no doubt of the simple character of the switching devices, 
and none as to their incombustible properties. It may be 
mentioned that two boards control 10,000 horse-power, whick 
merely goes to show that the larger the output the simpler 
and smaller become the boards. Following the usual Man- 
chester practice, the boards are simply built up of bare metal 
bare, which are connected to the machines by means of 
flexible switches shown at the foot of the board, while the 
feeders are connected by pluge. An interesting main switch, 
devised by Mr. Wordingham, and used in connection with 
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the board, is unfortunately not shown in the illustration. If into which it will be possible to easily convey coal from the 
is primarily operated by means of a lever similar to those canal, from whence it will fall by gravitation into the hoppers 
employed in railway of the Lancashire 
signalling cabins; boilers. In order 
this brings the XE ccc ‹ | C ы чы, cdWdo carry coal to the 
switch forward to water-tube boilers, a 
the contact pieces, special coal conveyer 
and the operation is has been erected, 
completed by means which will traverse 
of a hand-wheel. It between the coal 
will be understood bunkers toa position 
that somewhat above the boilers. 
special construction Naturally, the in- 
is needed in a me- terior of the gene- 
chanism which rating station has 
breaks 2,500 am- been materially 
peres at 400 volts, altered, and at the 
and it is worthy of end away from the 
mention that this switchboard two of 
large switch was the original units 
made at the Cor- have been removed 
poration works. Un- and a vertical plant 
derneath theswitch- of 2,500 H.P. has 
board platform are been erected. The 
a series of recording one already in po- 
wattmeters, each of sition consists of a 
which records the vertical compound 
output of one engine made by 
machine. Messrs. Masgrove, 

There has been of Bolton, and 
lately added to the between the two 
steam-raising plant cylinders is а con- 
four Babcock and tinuous current 
Wilcox boilers and dynamo made by 
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erection of these at some little distance from the canal, which shaft, and without giving further details of the com- 
is contiguous to the works, coal bankers have been erected bination, it may be said that the unit, besides one of the 
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largest in the country, is a magnificent specimen of engine 
building and dynamo design. A second anit of similar 
capacity to the foregoing will be erected shortly. This 
will consist of a vertical engine driving a Siemens dynamo. 
Arother interesting feature will be a three-phase plant of 
600 Н.Р. which will be shortly erected and will be utilised 
for lighting purposes. _. 

It will be remembered that some time ago the Manchester 
Corporation decided to embark upon a scheme for lighting 
the outlying portions of the city and districts controlled by 
other local authorities. The area to be lighted, and this is 
likely to be materially added to, covers some 40 miles, and to 
do this effectually Mr. Wordingham recommended a three- 
phase transmission with continuous current distribution. In 
addition to this extensive system of lighting, the munici- 
pality is acquiring the whole of the tramways in Manchester, 
and has decided to equip them for electrical working. It 
will be understood therefore that the electrical schemes which 
the Corporation of Manchester is to carry out are of con- 
siderable magnitude. We have already reported in these 
colamns that the site for the new three-phase plant has 
been acquired, and it will not be long before actual work is 
commenced. | 


THE LOCOMOTIVES ON THE CITY AND 
SOUTH LONDON RAILWAY. 


Tuis locomotive, illustrated, is similar in general design to 
those already running on the City and South London Rail- 
way, and manufactured by Messrs. Crompton. It consists 
of a cab and under-frame, as shown, suitable for a 4 feet 
84 inches gauge. The overall height above the rails is 
8 feet 5} inches, extreme width, 6 feet 10 inches, and over- 
all length, from buffer to buffer, 14 feet 2 inches. 

The chief points in:which this locomotive differs from 
others, is the fact that, the three last locomotives supplied 
have been fitted with motors suitable for running with series 
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COMPLETE Loco. 


parallel controllers. The motora in this particular case 


consists of four-pole machines with. cast-steel magnets 


bolted in such а way that one half can be removed for. 


inspecting the armatures. The gun-metal brackets supporting 
the field magnets divide in a similar way. A view is also 
shown of the armature. i Р" | 
The locomotive is fitted with hand brake and . Westing- 
honse brake, similar in all respects to the locomotives y 
owned by the company, but in addition there is an air com- 
pressor, consisting of a Brotherhood patent air com- 


all the populous . suburbs with the city. 


pressor direct coupled toa Crompton enclosed motor. An 
automatic relay is connected up which starts the air com- 
re when the pressure in the storage reservoirs falls 

low a certain point, and stops the motor when the pressure 
exceeds about 80 lbs. 


The armatures are of the ordinary Orompton traction 


ABMATURE MOUNTED ON AXLE. 


pattern, mounted direct on the car axles, the cores being 
slotted, and the winding being of their well-known “ block ” 
pattern. 

The Iccomotive is constructed to draw the ordinary train, 
consisting of three coaches, but will draw four coaches if 
necessary. The speed of the locomotive is a good deal 


CoMPLETE Мотов MOUNTED. 


higher than the others on the line. It is obvious that the 
motors, therefore, are more powerſul than those originally 
employed by the company. | 

rompió & Co. have recently received an order for 10 
more locomotives similar in most respects to this one, but 
including certain modifications introduced by Mr. McMahon, 
the chief engineer to the company. | j | 


— — 


ELECTRIC TRAMWATS IN SYDNEY. 


. THE first tram service, says the Sydney Май, started in 
Sydney about a quarter of a century ago. Then the motive 


power came from powerful horses, which drew & lumbering 
car along lines laid from the railway to the northern. end of 
Pitt Street. The inadequacy of this primitive mode of loco- 
motion was evident, and after à brief trial it was abandoned. 
The steam trams were introduced іп 1879, connecting 
The next 
system adopted was the. oable . service, which was first 


used at - North Sydney; -and subsequently on the line 


from the foot of King Street to Ocean Street, Woollahra. A 
trial of the electric tram on the hills of Mosman, coupled 


800 


THE ELECTRICAL REVIEW. 


[Vol 44. No. 1,109, FgBBUABY 24, 1899. 


with the success of that system in America, seems to have 
satisfied the Railway Commissioners of the superiority of 
electricity as a motive power. The George and Harris 


Two VIEWS ON SYDNEY TRAMWAYS. 


Street line, now in course of construction, and that at Rose 
Bay, which opened in Ostober, will both be controlled by 
electricity, communicated to the cars by means of elevated 
wires. 

_ The Rose Bay line, which is the subject of the illustra- 
tions, takes up the running at the Ocean Street cable tram 
terminus. The 
length of the new 
line is 1 mile 
24 chains. The 
familiar Double Bay 
Hotel, with the 
pretty avenue at its 
side, running down 
to the shore of the 
bay, is passed by 
the tramway. Not 
far from this we 
are able to com- 
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for the cable and 
electric cara meet 


near the crown 
of the steep Double 
Bay Hill. After 


leaving the valley 
the new line winds 
its way up the ascent 
on the eastern side 
of Double Bay. The hills and slopes of Double Bay present 
erage land and sea scapes. One of these is the illus- 
tration, taken near Belle Vue Hill. Leaving Double Bay, 
and approaching Rose Bay, the tram route hugs the shore. 
A photo of two cars on a trial trip are shown. Another 
illustration is that of the terminal point of the line, 
showing the park, the bay, and the young pine trees 
which hide from view the jetty so well kaona to Sydney 
boating men. 


New York City was operated by horses. 


SYDNEY TRAMWAYS: VIEW or Rose Bay. 


From the Rose Bay line a succession of pleasing pano- 
ramas is presented. As passengers hardly ever lose sight of 
the harbour, the route is bound to be popular. The present 
population of Double and Hose Bays is not numerous, and 
consists mostly of well-to-do people. It is therefore not to 
be expected that the new line will prove immediately remu- 
nerative, but when its inevitable extension to South Head 
comes, there can be little doubt that the trip by tram to 
Watson's Bay will be as popular with holiday seekers as are 
the pleasure resorts at Bondi and Coogee. 


ELECTRIC CONDUIT SYSTEM. 


THERE is no doubt that since the publication of the figures 
relating to the workirg of the New York electric conduit 
lines the system has received marked attention from Engiish 
authorities. The most enthusiastic advocate of the over- 
head system will not deny the extrəme practicability of the 
conduit, the only question is that of exp»nse, It is interest- 
ing to illustrate a portion of the New York electric conduit 
system, which has achieved ғо signal a success. The vi w 
given is that of Lenox Avenue, which was the part first 
selected by the Metropolitan Street Railway Company of 
New York. The following facts relating to the introduction 
of electric conduits in New York, published in a recent 
number of the Street Railway Journal, may be useful :— 
“On January 1st, 1893, the entire street railway system of 
In the spring of 
that year the Broadway cable line from Fifty-ninth Street 
to the Battery, 10°2 (track) miles in length, was put in opera- 
tion. In 1895 15 (track) miles additional on Columbus, 
Ninth and Lexington Avenues were opened through streets 
most of which had previously had no horse railway service, 
except for a short time preceding the actual starting of the 
cable lines. Cable construction then stopped and electric 
began. The company had several times attempted to instal 
the overhead electric system in the city, but owing to extreme 
popular prejudice against all overhead wires, due largely to 
an unusal and indefensible abuse of their privileges by a 
number of electric light corporations, which had, in previous 
years, stretched their wires in New York City to such an 
extent as to be a positive menace to its safety as well as an 
intolerable eyesore, permission to adopt this system was 
refused. The importance of doing away with horse 
.traction, in the 
interests of both 
the city and the 
company, became 80 
great, however, that 
it was at last deter- 
mined to try the 
underground  con- 
duit electric sys- 
tem, which had 
previously been a 
failure in this 
country wherever 
installed, owing 
partly to climatic 
conditions and 
partly to an attempt 
to use too shallow 
and cheap a con- 
duit. The experi- 
ment was firat made 
on the Lenox 
Avenue line in 
the northern part of the city, and a conduit was con- 
structed which in point of size and cost was practically equal 
to that necessary for a cable system, the intention being, 
should electricity prove a failure, to change to the cable. After 
some experimenting with insulators, this line proved to be an 
entire success, and has been steadily and regularly operating 
ever since, with a rapidly increasing traffic and a quite 
remarkable economy. Encouraged by this experiment, the 
company’s engineers devised a form of conduit which, while 
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considerably cheaper to build, possessed, it was believed, all 
the necessary qualifications for success оп а large scale, and 
during the last 15 months nearly, 35 miles of doublejtrack 
have been converted from horae to undergound electric trac- 
tion on Second, Madison, Sixth, Eighth and Amsterdam 
Avenues—all great through north and south routes paralleling 


ELECTRIC BRAKES FOR TRAMWAYS. 


Тт is hardly necessary to say that the question of brakes on 
tramcars is of very great importance. Hitherto electric 
braking. has been little used, although any ordinary motor 


ELECTRIC CONDUIT SYSTEM. 


the Broadway cable line, and intended to relieve it toa large 
extent of its enormonsly congested traffic—and on Fifty-ninth 
Street.” The equipment is of the Thomson-Houston type. 


equipment embodies a practical “emergency” brake, which 
may be applied by short circuiting the motors either directly 
or through resistance. 
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ELECTRIC BRAKES. 


Plymouth Electric Light and Traction Scheme.— 
here is every prospect of the Plymouth electricity works 
being opened before Whitsuntide, and before the summer 
season one section of the electric tramways will be in 
operation. Applications for current have come in very 
atisfactorily, and there is promise of a profitable first year. 


By means, however, of the electric brake proper, a maximum 
braking effort can be applied, practically instantaneously, by a 
movement of the same controller handle, as is used for starting 
and regulating the speed of the car; and the operation is 
equally effective from the highest to the lowest speeds. This is 
accomplished by connecting the two motors, by means of the 
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controller, so that each acts as a generator, the circuit being 
closed by a resistance, which may be varied by moving the 
controller-handle. The current thus generated is used to 
energise a magnet in the form of a disc, mounted on the car 
axle in such a manner that it cannot revolve, which attracts 
another disc keyed to the car axle and turning with it, the 
braking being produced by the resulting friction between the 
two discs ; other purely electrical effects developed also assist 
to augment the retarding action. 

It will be seen, therefore, that the braking power is 
dependent solely upon the motion of the car, and is in no 
way derived from the overhead line, so that it makes no 
difference whether the trolley is on or off the wire. Electric 
brakes have been made dependent for their action on the 
current from the trolley wire, but any such system 
is necessarily imperfect and unsuited to the con- 
ditions obtaining in practice. The arrangement and 
application of the electric brake, as designed and 
used by the British Thomson-Houston Company, does 
not in any way interfere with the ordinary hand-brake, and 
the braking effect being independent of the car wheels, the 
wear and tear of service does not come upon the wheel treads. 
As a result of the absence of brake-shoes of any kind on the 
wheels, the life of the wheels is increased, thus affording a 
considerable saving in an item next in cost to the electrical 
maintenance itself. 


ELECTRIC LIFIS AT THE NEW BRIGHTON 
TOWER. 


For use in connection with the New Brighton tower, Messrs. 
Easton, Anderson & Goolden, Limited, of Erith, have recently 
designed some electric lifts and pumps. The tower, we may 
remark, consists of 
a central epire, the 
base being sur- 
rounded by a pro- 
menade and theatre 
and other buildings 
of considerable 
height. The height 
from the ground 
level to the top of 
the flagstaff is about 
540 feet. The bigh- 
est gallery acces- 
sible to the public 
is about 480 feet up. 
The lifts are ar- 
ranged so as to make 
the journey up in 
two stages, the first 
being to the 80 feet 
platform, and the 
second to one situ- 
ated at 384 feet from 
the ground, the range 
of stroke of the lifts 
in this stage being, 
therefore, 304 feet. 
The highest galleries 
can only be reached 
by staircase. The 
passenger lifts to 
the first or 80 feet 
stage are two in 
number, each being 
designed to carry 12 people, and for a stroke of 80 feet. The 
speed is 160 feet per minute. They are placed one in each of two 
opposite corner towers of the building, and their arrangement is very 
simple. 

The shaft is a solid masonry well, with three doorways opening to 
the several floors commanded by the lifts, and the winding gear is 
placed at the top directly over the well and carried on steel girders. 
It is of the type patented by the company (Anderson's patent) with & 
view to getting rid of the many disadvantages connected with the 
ordinary drum, which are much accentuated in lifts of long stroke 
such as in this case. 

The electric motor, which is of the deh ge type with slotted 
drum armature wound for 200 volts and provided with carbon brushes, 
drives a case hardened steel worm situated on the top side of a worm 
wheel, an arrangement which makes it easy to design the casing 
so that it is a very simple matter to examine the worm at any 
time by merely lifting the cover, and is but little trouble to get it 
out or to take the thrust bearing to pieces. The worm wheel is of 
phosphor bronze, and drives a horizontal steel shaft having on it a 
cast- drum furnished with eight semi-cylindrical grooves, one 
side of which plumbs the centre of the cage and the other is nearly 
over the balance weight. 


Lirr MOTOR. 


Underneath this drum and below the supporting joists is fixed a 
four-grooved pulley by suitable bearing brackets placed on the skew. 
The four ropes leading up from the cage (each of which is competent 
by itself to sustain the whole load) are brought over four grooves of 
the driving drum down to the skewed or cross-over pulley, up again 
on the other side to the second set of four grooves of the driving 
drum, and finally down to the balance weight cver a smooth faced 
guide pulley, which in tbis case is necessary to bring them to the 
proper position. By this means an excellent grip is obtained of the 
ropes without the aid of V-shaped grooves, which tend to wear the 
rope ; the ropes always lead off on the eame position. The gear is of 
small dimensions, the size is the same no matter how long the stroke, 
and any number of ropes may be used to both cage and balance weight 
without materially increasing the width of the drum, 

The worm shaft is provided with a powerful magnetic brake acting 
cn a drum on the shaft. The pressure on the brake blocks is given 
by an adjustable spring, and on starting the lifts the brake magnet 
is energised, and thus takes off the brake blocks against the spring. 
The magnet is enclosed on the bed-plate casting, 80 as to be protected 
from any damage. The switch is of a simple type, enclosed in a 
cast-iron casing, and operated by the hand rope in the usual manner. 
This method is simpler than the automatic devices so frequently 
adopted, and has the advantage that the speed of the lift may be 
regulated, a consideration which is often one cf some importance, 
besides which it ia less liable to get out of order. No difficulty is 
found in preventing the lift from being started too quickly, if the 
switch is properly | Ancien To avoid sny accident arising through 
the breaking or slipping off of the handrope, emergency switches are 
fitted, working at each end of the stroke, so that in any case, when the 
cage reaches the limit of its travel, it cuts the main current off, and 
so necessarily comes to a speedy standstill, as the cutting off of the 
current brings the brake promptly into action. The cage is of orna- 
mental woodwork, carried by the company’s usual suspension frame 
and tt indard safety gear. Both cage ard balance weight run on 
wooden guide rails. The wire rope attachment to the balance weight 
is made in such a way, that the ttress is equally borne by all the four 
ropes. There is also a goods lift provided in this part of the struc- 
ture, to work from the ground to the 80-foot level, which is designed 
to raise a load of 15 cwt. at a speed of 130 feet per minute. It is 
arranged in a manner precisely similar to the passenger lifts just 
described, the only difference being that the cage is of & plain type 
to suit the work this lift has to do. Thechief interest of the installa- 
tion naturally centres in the two main lifts which work in the spire 
itself, and which take the passengers from the £0 feet level to the 
384 feet level or 
through a stroke of 
304 feet. "These are 
constructed to raise 
from 20 to 25 people, 
or, say, from 3,000 to 
4,000 lbs. each, at a 
speed of about 300 
feet per minute; and 
owing to the unusual 
dimensions, posi- 
tion, speed, and 
length of stroke, are 
necessarily in many 
ways special in their 
design. The chief 
novelty is, that 
owing to the fact 
that the high build- 
ing at the base of the 
tower was available 
for the purpose, the 
balance weights have 
been kept out of the 
spire itself alto- 
gether, and are sus- 
pended in a masonry 
well similar to those 
in which the already 
described lifts are 
placed; but inas- 
much as the avail- 
able height is much 
less than the stroke 
of the lift, it has been necessary to introduce a multiplying gear 
with a ratio of four to one, and, of course, a weight four times heavier 
than that which would be ordinarily required. The stroke, therefore, 
of the weights is only 76 feet. 

The gearing is exactly the same type as that already described, the 
advantage of which, with the unusually long stroke, is all the greater. 
It ie, of course, much larger, the work done being about four times 
as great as in the other lifte, and in some particulars the details are 
modified on this account. The thrust bearing is separately attached, 
and is of a different construction, and the pressure of the brake is not 
given by spring but by a system of levers and a weight. А 

The four ropes pass up from the balance weight multiplying 
pulleys over four grooves of the driving dram down ove: the skewed 
pulley, up again over the remaining four grooves of the driver down 
once more to a guide pulley placed a little way down the weight 
shaft, along horizontally to the lift shafts in the spire, round more 
guide pulleys and up a trunk at the side of the shafts to the top of 
the spire, where they lead over pulleys down to two corners of the 
cage, two ropes thus going to each corner, in which position they can 
be protected very largely from the effect of the wind, which in euch 
an position is a matter of some consequence. The cages are 
of a design suited to resist the weather which they necessarily hav: 
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to encounter, and are provided with a powerful safety gear. The 
guides are of wood, and the cages are provided with rollers which 
тап on the guides and cause therefore a minimum of friction, an 
important matter also on account of the side pressure when a strong 
wind is blowing. 

Tae switch arrangements are in principle precisely the same as 
for the lifts already described, only the switches are larger and the 
hand ropes are of wire, somewhat differently arranged so that they 
can be more readily controlled by the attendant under the special 
conditions obtaining. Emergency switches of similar type are also 
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provided. Space is left in the tower for two more similar lifts to be 
added at some future time. The lifts have all been at work for 
some time, and have carried a great number of people. 

The water supply of the establishment is provided for by a double 
bucket bore hole pump, with 64-inch barrel and 26-inch stroke, draw- 
Ing from about 55 feet below the surface, and pumping under a 
total head of 120 feet, driven by means of an electric motor of the 
same type as those used in the lifts through the medium of worm 
gtaring. As the turning moment is uneven with this type of pump, 
а heavy fly-wheel is placed on the crankshaft to equalise it to some 


The current is supplied to the lifte and pump at 200 volta from a 


Private generating station belonging to the Tower Company. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 
(Continued from page 286.) 


Southampton.—In the Queen's Bench Division of the 
igh Court on Saturday, before Mr. Justice Bruce and Mr. Justice 
» judgment was given on a case stated by the arbitrator 


appointed to decide certain disputes between the Southampton Tram- 
ways Company and the Southampton Corporation as to the price at 
which the Corporation should take over the tramways. The question 
to be determined, says the Times, was whether the company could 
be compelled to part with the undertaking under the terms of Section 
43 of the Tramways Act, 1870. If so, the arbitrator fixed the price 
to be paid at £51,505, and if not, at £109,963. Their Lordships 
answered the question in the sfficrmative, and decided that the award 
held good for £51,505. 


Stockton.—The Imperial Tramway Company have asked 
the Council whetber they would be prepared to enter into negotiations 
for the supply from the company's works of electric current for light- 
ing this district. ' , 

Wolverhampton.—Mr. Emile Garcke presided at a 
meeting of the Wolverbampton Tramways Company on 14th inst. at 
Old Jewry Chambers, London. In moving the adoption of the report, 
&c., he referred to the negotiations which had been going on for over 
two years with a view to the British Electric Traction Company 
taking over the whole concern, and an agreement was approved at a 
former meeting, at which that company undertook to take over the 
tramways company property at a price which was satisfactory. 
Unfortunately, the British Electric Traction Company could not 
arrange with the Wolverhampton Corporation, and that company had 
to pay the penalty of not carrying out what was a purely provisional 
agreement. That brought him in touch with the directors of this 
company, who discussed with him the difficulty, and a scheme was 
formulated which wou'd make it possible to work the lines. A Bill 
would be promoted in Parliament to enable the company to alter the 
gauge of certain of their tramways, and it was proposed to the share- 
holders that they should sanction a provisional agreement with the 
British Electric Traction Company to take over the outside portion 
of the lines at the same price per mile of tramway as the company 
may receive from the Corporation for the portion within the area. 
The British Electric Traction Company would promote a Bill at their 
own expense, and if it did not go through,the tramways company 
would be no worse off than at present. At an extraordinary general 
meeting afterwards held, formal resolutions were passed approving 
of the Bill in Parliament to alter the gauge of certain of the tramways, 
and also approving the provisional agreement with the British Electric 
Traction Company. 


TELEGRAPH AND TELEPHONE NOTES. 


The American Pacific Cable.—A Washington despatch, 
dated 20th inst., says that the Foreign Relations Committee of the 
Senate has authorised a favourable report on the amendment to be 
effered to the Sundry Civil Appropriations Bill providing for the 
construction of a cable to Hawaii and Manila. The cable is not to 
be laid by the United States, but the Government will pay a yearly 
subsidy to the owners. ` 


Indian Telegraphs.—Mr. C. H. Reynolds, Director- 
General of Indian Telegraphs, has just retired, after 31 years’ service. 
The Daily News, in referring to the fact, says that the development 
of the telegraph in India is a truly wonderful record. There were 
13,000 miles of line in 1868, and there are now over 50,000. Thirty 
years ago 300,000 messages were handed in for dispatch in 12 months, 
whereas the number in 1898 was only a little short of 6,000,000. The 
receipts of the department have increased from a comparatively 
trifling sum to over £1,000,000. Line testing has been introduced, as 
well as the duplex and quadruplex systems of working. The work- 
shops at hesd-quarters now turn out the telegraph material on a large 
=e so that the country is practically independent of Europe in the 
matter of supplies, with corresponding saving in expenditure. India 

Ossesees probably the longest copper wire in the world, extending 
fon Bengal to Madras, and in connection with this wire some 
important experiments in long-distance telephoning were made a few 
years ago. The department has reduced telegraph service in the 
battle field to a science, and has an excellent record for the work of 
research and invention. | 


Inter-Philippines Cable.—The American Government 
cable steamship Panama is expected on this side of the water about 
а month hence, on her way out to the Philippine Islands with some 
170 knots cf subma:ine cable, which bas been manufactured in the 
United States. We understand that the Panama is one of the cap- 
tured Spanish cruisers, we believe that formerly named the Maria 
Tcresa. May this activity on the part of the United States Govern- 
ment be taken as indicative of developments in the near future of 
submarine cable communication between America and the Philippine 
Islands across the Pacific ? 


The National Company's Bill.—The Times says that 
objection having been taken to the introduction as a private measure 
of the Telegraph Act, 1892 (Amendment) Bill, the purpose of which 
is to enlarge the powers of the National Telephone Company under 
the provisions of the Telegraph Act, 1892, the first reading stage has 
been deferred until next Tuesday, when an authoritative rulingupon 
the subject may be looked for. In view of the decision of Speaker 
Peel in 1895 with regard to the London Valuation and Assessment 
Bill—that, inasmuch as it proposed to re certain specified Acts, all 
of which were introduced as public Bills, and further proposed to 
amend and incorporate the provisions of a Bill, introduced 
in a previous session as a public Bill, it should be brought 
in as а public Bill—the opinion is freely expressed that the measure 
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now awaiting introduction ought to be dealt with in the same fashion, 


seeing that the main object is to amend Section 5 of the Telegraph 
Act, 1802. 


Propcsed German-American Cable.—The Times says 
that the Worth German Gazette gives great prominence to some 
remarke of the New York Herald on the desirability of a direct cable 
between Germany and the United States. The Herald had said that 
a cable would contribute to the maintenanca of friendly relations 
between the two Powers, and would promote their commercial inter- 
course. 


Telegraphic Interruptions and Repairs:— 
, a 


ARLES. Down. Repaired. 
Amason resi sn rd cable— 


Cable beyonti Gurupa ... June 11th, 1898 

New York-Hayti’ ... ... Feb. 10th, 1893 
French Company's cablee— | 

Dakar-Bathurst... . Feb. 9th, 1899 

Paramaribo-Cayenne ... Feb. 10tb, 1899 


Ceara-Pernambuco 


LANDLINES. 

Lines near La Pas, Bolivia... Feb. 1st, 1899 

Indo-European Lines (be- 

‘tween Kertech and Souk- 
howm Kale ... Feb. 20th, 1899 

Lines North of Japan (be 
Fukuoka and Moji) Feb. 17th, 1899 

near Fao (between 
Bagdad and Bassora) ... Feb. 16th, 1899 


Telegraphs in West A frica.—A Daily Chronicle writer 
says that a remarkable thing which the French have achieved lately 
in West Africa is the carrying of a telegraph line right across the 
huge territories of the Niger bend from end to end. i 
French Soudan, French Guinea, the Ivory Coast, and Dahomey are 
now in telegraphic communication with one another. 


The Telephene Question.—In the House of Commons 
on Monday, Mr. Provana asked the Secretary to the Treasury whether 
the Government intended to adopt the suggestion of the Select Com- 
mittee on Telephones of last year,and, following the precedent of the 
Electric Lighting Act of 1882, pass into law a general Act under 
which local authorities could, by obtaining provisional orders, secure 
the right to establish telephone service in their own telephone areas, 
—Mr. Hanbury: Yes, sir, the Government intend short y to intro- 
duce a Bill based on the recommendations of the Committee of last 


year. 

The Shrewsbury Town Council will use every endeavour to get the 
Bills of the National Telephone Company бояп out on piter: 
immediate Мере to dieapen nd derel de eens necessity for 

eapen and dev e h 
r The Paddington Vert it eem 
authorities in different 


past few daysto oppose 


.. Feb. 19th, 1899 .. Feb. 21st, 1899 


.. Feb. 21st, 1899. 


stry and an additional number of local 
в of the country have decided during the 
e National Telephone Company's Bills. 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


| Belfast.— March l6th. The Electric Committee wanta 


— Pur switchboard extensions. Bee our “ Official Notices” this 


Brighton.—Maroh 6th. Tenders are invited by the 
Council Or a vellin crane electrici: 
this week's Official Notices." ee ae аз 


Canterbury.—March 14th. ‘Tenders are wanted for 


boiler house plant ine house plant, extensions of switchboard and 
mains, Bee our “ Official Notices” February 17th. zx 


personal application at the Commercial 
Office any 


Dublin.—February 24th. The Corporation wants tenders 


for the supply of about 8,000 200. volt . Be “ ; 
Notices ” Feb y lou. volt lamps. See our “ Official 


for 5 or at ае The Council wante tenders 
7 7 ee 9 і А f d А 
our “ Official Notices February loth а шы; Bee 


Edinbargh.—March 6th. Tenders are wanted for oon- 
densing plant with water cooling tower, feed water tanks and filters 
for the electricity works. The Corporation also wants tenders for 
electric lighting installation at Tollcross tramway power station. 
See our "Official Notices" February 17th for particulars of both 
contracts. 


France.—February 28th. Tenders are being invited by 
the French post and telegraph authorities in Paris for the supply of 
10,000 metres of iron pipes, 65 mm. diameter, for umatic pipe 
lines. Tenders to be sent to Le Sous-Secretariat d'Etat des Postes 
et des Telegraphes, 103, Rue de Grenelle, Parie, whence i 
may be obtained. | 


Greenock.—March 8rd. The Police Board wants tenders 
for the supply and erection of boiler-house plant, engine-house plant, 
and overhead travelling crane for their electric works (low tension). 
Bee our “ Official Notices” February 17th. 


Hammersmith.—March 15th. The Vestry invites 
tenders for water-tube boilers, 1,000-H.P. slow speed engines, and 
two 60.-kw. alternators, feeders, and cast-iron pipes. See “ Offici 
Notices " this week. 

Huddersfield —February 27th. The Electricity Com- 


mittee wants tenders for mechanical coking stokers, also for a complete 
switchboard. Bee our “ Official Notices February 17th. 


Jtaly.—February 25th. Tenders are being invited by 
the municipal authorities of San Severa (Province of Foggia), for 
the electric lighting of the town. Tenders are to be sent to 
Il Municipio di San Bevera (Foggia), Italy, from whence particulars 
may be obtained, 


Lewes.—March 24th. The Corporation is prepared to 
receive offers from those willing to establish an electricity supply 
undertaking. Soe our “ Official Notices ” February 17th. 


Londoa.—The Asylums Committee of the London 
County Council invites tenders for the supply of electric light 
sundries to the Olaybury and Heath Lunatic Asylums for one year 
from April ist. Particulars obtainable at the Committee's offices, 
6, Waterloo Place, S.W. 


Oystermouth.—February 27th. The District Council 
wante tenders for the supply of electricity within the area. See our 
* Official Notices February 3rd. 


Pernambuco.—March 18th. The Government of the 
State of Pernambuco invites tenders for the construction of an electric 
tramway to run between that city and Olinda, situsted at about 
three miles distanoe. Tenders, duly sealed, must bo addressed to the 
" Becretaria da Industria," Pernambuco, and should be received there 


not later than March 18th. Farther particulars may be obtained on 


application at the Commeraial Department of the Foreign Office any 
day between the hours of 11 a.m. and 6 p.m. 


Poplar.— The Guardians wants tenders for steam turbines 
and dynamos (direct conpled), electric motors, accumulators, cables, 
wiring and fittings, distribution, and switchboards. S36 our “Official 
Notices ” this week. 


Redditch.—February 27th. The District Council wants 
tenders for the supply of ab3ut 100 alternating current meters. Bee 
our “ Official Notices " February 17th. 


Sheffield,—February 27th. Tenders are being invited by 
the Ecclesall Bierlow Union Guardians for an electric light plant for 
their workhouse, The Edge, Sheffield: Particulars from the architect, 
Mr. Webster, 19, St. James Street, Sheffield. | 


Shoreditch.—February 28th. Tenders are invited by 
the Vestry for the supply for one rs of electric cables, wiring and 
fittings, and d 8. orms on which to tender, and 
ponani, may be obtained from the Town Hali. Bee our “ Official 
otices this week. 


Spain. — March 16th. Tenders are being invited until 
March 16th by the municipal authorities of Betanzos, for the con- 
cession for the electric lighting of the public streets. Tenders are 
to be sent to El Secretario del Ayuntamiento de Betanzos, Spain, 
whence particulars may be obtained. 


Stockport.—March 9th. The Gas and Electricity Com- 
mittee invites tenders for two 140-kw. shunt wound dynamos. See 
" Officia] Notices” this week. 


Stock port.— March 24th. Tenders for electric lighting 
the кри Sunday School, the largest institution of its kind in 
the LN invited to be sent in to the Becretary not later than 


CLOSED. y 


Bury.—The Electric Lighting Committee reporta having 
accepted the following tenders:—Messrs. Davey & Oo., for boiler 
plant, £1,495; Messrs. Fowler & Co., for engine house plant, £5,793; 
the Callender's Cable and Construction Company, for mains, £2,994; 
Mesars. Grimwood & Sons, for buildings, 43, 470. The works will be 
pushed forward, in the hope that the electric lighting may be 
inaugurated before the year of office of the present Mayor is 
completed. 
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Baxton.—The Contract Journal says that the District 
Council has accepted the tender of Callender’s Cableacd Construction 
Company for feeders, mains, and arc ligh 
axbmitted by Messrs. W. T. Нер1еу'в Telegraph Works Company, 
Limited; British Insulated Wire Company, Limited; Western 


Electric Company ; Siemens Bros. & Co, Limited; W. J. Glover and 


Co., St. Helens, Lancs. 


Glasgow.—The Electricity Committee have accepted the 
following tenders for engines, dynamos, and condensing plant for 


Port Dundas and Pollokshaws Road stations:—Messrs. Mavor and 


Coulson, two 200-horse-power engines and dyna&mos, with one spare 


po 

armature, £2,629; Messrs. the Mirrlees, Watson & Yaryan Company, 
one 400-horse-power engine and dynamo, with one spare armature, 
£2,565; Messrs. Crompton & Oo., Limited, one 400-horse-power 
engine and dynamo, and one spare armature for one of the 200-horse- 
. power dynamos, £2,601; the British Thomson-Houston Company, 
Limited, two 1,100-horse-power engines and dynamos, £14,278 ; 
Mesers. Crompton & Oo., Limited, two 1,100-horse-power engines and 
dynamos, £14,780. 


"King's Lynn.—It is stated by an exchange that the 
tender of Mesars. Spagnoletti & Orookes has been accepted for wiring 
the various public buildings in the borough for the Council, and that 
rd rris Siemens Bros., for erecting lamps for street lighting 
or £1,960. 


London.— Tke London County Council on Tuesday 
received a report from the Highways Committee in reference to the 
tenders opened on the 31st ult. for the supply of dynamos and 
switchboards and ges engines for the electric lighting of the Victoria 
Embankment and Westminster Bridge. The committee stated that 
they were informed that the rates of wages and hours of labour 
shown in the respective schedules attached to the tenders of Messers. 
McClure & Whitfield, of Stockport, and Mes:rs. J. E. Н. Andrew and 
Co., of Reddish, near Stockport, are those prevailing in the district 
in whic’ their works are situated. The committe: recommended the 
scceptance of the tenders of these two firms at £3,726 53. and £1,900 
for the dynamos and gas engines respectively, and this was adopted. 
The complete list of ten ders appeared in our issue of the 3rd inst. 


— ———̃ — 


FORTHOOMING EVENTS. 


Friday, February 24th —At 5 p.m. Physical Society. Agenda :— 
The Joule-Thomson Thermal Effect,” by E. F. J. 
Love, M. A.; “A Study of an Apparatus for the De- 
termination of the Rate of Diffusion of Solids d issolved 
in Liquids,” by Albert Griffiths, M. So.; Note on the 
Source of Energy in Diffusive Convection,” by Albert 
Griffiths, M. Sc. 
Wednteday, March 18t.— At 7.30 p.m. The Institution of Electrical 
eers. Institution of Electrical Engineer's 
Students' meeting. Paper on Direct and Alternate 
Current Distribution,” by H. H. Williams, student. 
Thursday, March ⁊ad.— At 8 pm. The Institution of Electrical 
n “Wireless Telegraphy,” by G. Marconi, 
member. 
Friday, March 3rd.—At 8 p.m. The Institution of Junior Engineers, 
| Westminster Palace Hotel Paper on Oarbon Oon- 
suming Batteries and their Possibilities" by W. R. 
| Cooper, B. So. M. I. J. I., illustrated by experiments. 
Saturday, March 4th.—The Institution of Electrical Engineers. 
Students visit to the works of Messrs. Easton, Anderson 
Tp Goolden, Erith. Train leaves Oharing Oross at 
0 a.m. 


NOTES. 

The Nernst Electrie Lamp.— Westated in ourshort notice 
of last week, relative to the German reporta upon the prospects 
of the Nernst lamp, that it was intended to float a company 
in this country for purchase of the English patent rights. 
We now present our readers with further: details of the pro- 
posed company, taken from an article which appeared in the 
Financial News of last Monday. This article was headed 
“The Nernst Electric Lamp, an Invention to do for Elec- 
tricity what the Welsbach did for Gas,” a title which is 


eminently calculated to cause a “boom” in the Nernst 


lamp shares, We dislike “booms” of all kinds, even 
when there is a real and serviceable invention behind 
them. The capital of the new company is to be £320,000; 
divided into £140,000 7 per cent. non-cumulative pre- 
ference shares, and £180,000 ordinary shares, £115,000 
ordinary shares are to be cffered for public subscription. 
The company is to pay £270,000 in cash and shares 
(£65,000 in cash) for the patent rights in the United 
Kingdom, and certain specified colonies an! dependencies, 


t leads. Tendera were also 


The board of the new company will consist of Sir Henry 
Mance, Dr. W. Nernst, Mr. B. M. Drake, Mr. G. G. Fort, 
and Mr. B. Tusman, and Mr. J mes Swinburne is to be 
appointed consultiog engineer. 


American Are Carbon Makers Amalgamate.—Aoocord- 
ing to the New York journals, the National Carbon Company 
was recently formed at, New Jeraey, with $10,000,000 capital, 
to control the electric carbon industry in Americas. An 
already existing combination takes in a number of previously 
independent companies. It is held that carbons have been 
sold too cheaply, but prices may now be expected to improve, 
although the economies in management, resulting from the 
amalgamation, may render this unnecessary. It has been esti- 
mated that during the pist 15 years some 75 carbon factories 
have been started in America and in Europe, with a capacity 
reaching 600,000,000 of carbons a year. -It is doubted 
whether the consumption exceeds half that. The American 
factories which have gone into this consolidation, and which 
will naturally try to control the trade for the present in this 
country, have, it may be figured, a capacity of 450,000,000 
а year, so that even a large growth of arc lighting can be 
taken care of very comfortably, without expenditure to 
increase capacity, while the hand processes of manufacture, 
1 once numbered 30 or 40, are already a bare half- 

ozon. 


Yellow Journalese.—lc is said tbat Keats was killed 
by an article in the Saturday Review. Possibly it was the 
spirit of the article rather than its intelligence which proved 
too much for the poet. Some of the writers in our columns 
are made of tougher stuff than poor Keats, and do not seem 
to come to much harm, even from repeated strokes of 
Lightning. Possibly, the potential is small, and the will to be 
cleverly spiteful is not backed by the ability. When self- 
appointed masters of style, however, take it on themselves to 
lay down the law they ought to be very careful as to details. 
Firat, they should be sure of their facts; secondly, they 
should not make the mistake of writing firstly, and finally 
they should study the history of the metrical system and its 
supposititious values. 


Telegraphists' School of Sciezce.— On Monday the 
Dake of Norfolk presented, at the- Sf. Martin's Town Hall, 
the medals and certificates gained. daring the past year by 
the students of the Telegraphists’ School of Science of the 
Central Telegraph Office. The chairman, Mr. A. Brooker, 
chief instructor of the school, stated that during the past 
year the students had beaten all previous records in the 
matter of successes. Their рса marked the closing of 
the school во far as the Central Telegraph Office was con- 
cerned, but the classes would be continued in more spacious 
premises at the Northampton Institute, Clerkenwell. After 
the distribution of the awards, says the Times, the Post- 
master-General presented Mr. W. Slingo, founder and for 21 
years principal of the school, with a service of plate sub- 
scribed for by the male students on the occasion of his retire- 
ment as a mark of their affection and esteem. Mr. Slingo, 
in acknowledging the gift, mentioned that the school, which 
was started at a time when technical education was seldom 
spoken of, began with five students, whereas last year the 
number on the roll exceeded 800. EL 


Personal.—We are very sorry to hear that Mr. Philip 
Dawson, who was to have read a paper on “Electric Trac- 
tion and its Application to Railway Work," at the Society. 
of Arts meeting on Wednesday last, has been very ill with a 
severe attack of influenza. We are pleased to hear that he 
is now getting about again, and we 10 ere long he may 
ba quite restored to his usual good health. - | 

Mr. R. E. Crompton left on Wednesday morning for Oal- 
cutta. He goes overland to Marseilles, and there joins ss. 
Arabia for Bombay. He is Proc ng to Calcutta in the 
interests of both Crompton & Oo., Limited, and the Calcutta 
Electric Supply Corporation. The lighting station is pro- 
gressing rapidly, and the supply of current will shortly 
commence. · | 

The Postmaster-General has appointed Mr. J. Gavey to be 


assistant engineer-in-chief and electrician іо the Post 


ust in place of Mr. J. Hookey, who is now engineer-in- 
chief. | 
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The Charge of Breaking Up Roads at Battersea.— 
At the South-Western Police-court on Thursday last week 
Mr. Lane, Q.C., heard the adjourned summons against the 
County of London Brush Electric Lighting Company for 
breaking up and opening the pavement of Trinity Road, 
Wandsworth Common, withcut having previously given 
notice in writing to the Battersea Vestry. The circumstances 
have been already reported in the Review in connection 
with the High Court application. The magistrate, accord- 
ing to the Times, imposed a penalty of £2, with £2 2a. 
costs. 


- French Smoke Prevention.—The report of the Paris 
Commission on smoke prevention states that the duty of the 
Commission was the selection of acceptable forms of 
furnaces, and the number of competitors was 110, mostly 
based on some well-known system including smoke washing. 
Three-fourths were French, one-fifth were English, and there 
were three American furnaces or devices. Each appliance was 
tested with both quick and slow combustion, and by men 
supplied by the makers but firemen supplied by the Commis- 
sion. The German Commission in calculating heating 
powers from analysis used the formula— 


8,000 C + 29,000 (Н — 0,8) + 2,500 S 600 W 


where W is water. This German Commission of 1892 
decided that success had not been attained, though its direc- 
tion had been indicated. The Paris Commission did 
practically the same, for they have given no first prize, two 
seconds, two first mentions, one second mention. The Com- 
mission has concluded that smoke cannot be suppressed 
without considerable excess of cost. The chimney top 
Should be visible to the fireman. Any apparatus in view 
should be put under more prolonged testa for durability. 
These conclusions are not very satisfactory, perhape, and we 
do not quite agree that prevention.of smoke entails neces- 
sarily considerable extra cost while it has been accomplished 
with economy. | 


Postal Telegraph Progress in 1898.—The report of the 
Postmaster-General states that the extension of the telephone 
trunk lines has been proceeding apace during the year. In 
January extensions took place to Banbury, Banff, Elgin, 
Inverness, Peterhead, Rugby, and Ware; in February to 
Pentre (South Wales), Spennymoor, Cromer, Buckie, and 
Newmarket; in April to Coldstream; in May to Wey- 
bridge; in June to Hereford and Bradford-on-Avon ; in 
July to Cowbridge ; in August to Wexford, Waterford, and 
Market Harborough ; in December to Dunoon, Rothesay, 
and Nairn. Simultaneously with these extensions there have 
been & number of improvements in the telegraph service 
relating especially to foreign countries. For instance, in 
June last a reduction was effected in the telegraph rates to 
British Guiana and to certain of the West Indian Islands; 
in the following month the telegraph was extended to Turk's 
Island, and an alternative route to Jamaica was provided by 
means of the cable recently laid from Bermuda to Jamaica 
via Turk's Island. In February a reduction in the telegraph 
rates to Mexico came into force; in October a number of 
additional telegraph offices were opened in the British pos- 
gessions on the West Coast of Africa; in November a 
similar extension took place to certain of the French posses- 
sion3 on the same coast. 


~ 


Motor Car Trials.—The Liverpool Self-Propeiled Traffic 
Association have issued printed particulars of the forth- 
coming trials of motor vehicles for heavy traffic, which are 
to take pace in August, 1899. General regulations, &c., 
as to vehicles eligible for competition, and so forth, are 
given. Copies may be obtained from the honorary secretary, 
Mr. E, Shrapnell Smith, Royal Institution, Liverpool. 


The Institution of Electrical Engineers and Tele- 
phony.—We understand that the Council of the Institution 
of Electrical Eogineers has appointed a committee to inquire 
into the future of electrical engineering in the domain of 
telephony in these kingdoms. 


The Colombo Telephone Accident.—The Colombo 
Standard saya that his Excellency the Governor has called 
for an official report on the accident in the Pettah, mentioned 
last week, which resulted in serious injuries to three native 
workmen of the Telephone Department. Mr. Montague, the 
Superintendent of Telegraphs, is inquiring into the matter. 


Polyphase Machinery.—In view of the extensive use of 
polyphase machinery abroad, and the demand for it which is 
steadily increasing at home, it is interesting to note that a 
special course of instruction upon the commercial design of 
this class of plant will be given at Finsbury Technical Col- 
lege. The course, commencing March 7th, and extending 
over six evenings, will be given by Mr. A. C. Eborall, 
assisted by Mr. W. B. Woodhouse. We understand that 
this is the first time anything of the kind has been attempted 
in England. Rae? ч 


Lectures.—A Bombay correspondent sends us а copy of 
an Indian newspaper containing a report of a lecture on 
„Wireless Telegraphy, practically illustrated," delivered 
by Mr. C. Chevallier, the general superintendent of the 
Eastern Telegraph Company there. He sends this to advise 
us that Bombay is not far behind the times. 


Presentation.—The employés of the D.P. Battery Com- 
pany, Limited, Old Charlton, Kent, and their friends held a 
smoking concert at the Angerstein’s Hotel, Westcombe Park, 
Greenwich, on Saturday, 11th inst., for the purpose of pre- 
senting а demi-hunting English lever to Mr. J. Jones (works 
manager), who is leaving Charlton to take up the superin- 
tendence of the company’s new works at Bakewell, 
Derbyshire. There was a large oompany present, and a 
lengthy programme was most successfully carried out. The 
presentation was made by Mr. J. Waddell, junior (who is 
taking over the charge of the Oharlton works ia succession 
to Mr. Jones). 


The Electric Lighting of St. Paul's Cathedral.— 
With reference to the statement regarding the electric light- 
ing of St. Paul's, it is stated in the Times that Sir William 
Richmond has been promised the sum of £5,000 by Mr. 
Morgan, the New York banker, to defray the cost of such 
an installation of electric light in St. Paul’s Cathedral as will 
serve to light up the mosaic decorations.” 


The Institution of Civil Eogineers.—The seventh 
„James Forrest Lecture will be delivered by Prof. J. A. 
Ewing,on Thuraday, April 20th, at 8 o'clock, the subject 
being “ Magnetism.” The lecture will be repeated on 
Friday, April 21st, at 4 o'clock. 


Benevolence.—Mr. J. M. V. Money-Kent entertained over 
800 of the poor of Twickenham to dinner at the Town Hall 
there on 16th inst. 


Some New Terms !—In the Technology Review, of which 
No. 1 lies before us, we find a quarterly magazine relating 
to the Massachusetts Institute of Technology, and there- 
fore, in some sense, devoted to a narrow circle. We believe 
the Institute is held to be one of the leading technical 
colleges in America, and the fees are considerable. It is a 
little sad to find a review of a new work on matter, energy, 
force and work, sad, not because of the review, but to find 
that the new work proposes new terms. . We will not define 
these terms. Suffice that we name them. One is weightal. 
The author has evidently imbibed the poundal to some pur- 
pose. There is also another new term employed, to wit, 
kinergety, which may also go its way undefined. Were we 
to follow the same unregulated craze for a novel terminology, 
we should like to find one for expressing the extreme unfit- 
ness of the first advertisement which follows the editorial 
pages, and which surely might have been refused admission. 


The Royal Society.— Among the papera down for reading 
yesterday afternoon was one by Mr. J. Brown, “ Some 
Experiments bearing on the Theory of Voltaic Action. 
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Accident.—On Tuesday, while a carriage was being 
removed from a trolley on the metals at the Clapham Road 
new station tunnel (City and South London Railway exten- 
sions), it suddenly heeled over and jammed the foreman, 
John Legg, between the trolley and the tunnel wall. He 
was terribly crushed, having received revere epinal injuries, 
as well as a broken collar bone. His condition was stated 
to be precarious, 


SN ee 


NEW COMPANIES REGISTERED. 


British Thermophor Syndicate, Limited (60,707).— 
This compsny was registered on February 15th, with a capitsl of 
£25,000 in £1 shares, to adopt an agreement with Salisbury-Jones and 
Bidwell, and to acquire, own, sud work ару patents and rights 
relating to heat, chemistry, and electricity. The first subscrib>rs 
(each with one share) are:— William Robson, 2, Manor Villas, 
Merton, 8.W., gentleman; Miss Edith Harbert, 17, Bedford Place, 
W C. ; Charles E. Gilbert, 6. Castle Bar Road, Ealing, W., gentleman ; 
Frederick King, 28, Park R ad, New Wandsworth, S.W., secretary ; 
Ermyn Ward, clerk, and N. Haggett, atenographar, 17, Great Win- 
chester Street, E C.; J. Symm, 2, Cowper's Court, E. O., gentleman. 
The number of directors is not to be less than two nor more than 
seven; the subscribers are to appoint the first; T 50 
shares. Registered office, 2, Cowper's Court, Cornhill, E C. 


New Rottingdean Electricity Company, Limited 
(60,718).—This company was registered on February 16th, with a 
capital of £2,000 in £1 shares, to enter into an agreement with 
Samuel J. Thacker, and to carry on at Rottingdean, Sussex, the busi- 
ness of electricians, electrical and mechanical engineers, suppliers of 
electricity and electrical apparatus manufacturers. The first sub- 
scribers ате :—Samuel J. Thacker, Rottingdean, Sussex, surveyor, 250 
ahares; Ge^rge Mason, Rottingdean, Sussex, tutor, 250 shares; Chas. 
Reed, Rottingdean, Sussex, grocer, 300 sbares; William Hilder, 
butcher, 50 shares; Frederick Thomas, Rottingdean, Sussex, hotel 
proprietor, 100 shares; Samuel Red, Rottingdean, Sussex, gentleman, 
100 shares; and Albert H. Swain, 5, Bedford Row, W.O., clerk. The 
first directors (to number not less than three nor more than seven) 
are Charles Reed, Samuel J. Tracker, Samuel Reed, George Mason, 
Frederick Thomas, and William Hilder; remuneration as fixed by 
the company. | 


William James Glover & Co (Established 1818) 
Limited (60,714).—This company was registered on February 16tb, 
with a capital of £109,000 in £1 shares (of which 40,000 are 5 per 
cent, cumul«tive pri farence), to enter into agreements, dated February 
7th, with Benjamin B. Glover, William J. Glover, George E Heyl- 
Dia, Hanchett & Co., Limited, Robert B. Glover, and William Han- 
chett, and to carry on the business of cable and wire rope manu- 
facurers, wire drawers, galvanisers, electricians, electrical and 
mechanical engineers, electrical apparatus manfacturers, telegraph, 
telephone, and electric cable manufacturers, Ic dia- rubber merchants, 
Ko. Tae firat subscribers (each with one share) are:—B »jamin B. 
Glover, St. Helene, mining engineer; William J. Glover, S. Helens, 
wire drawer; George E. Heyl-Dia, Higher Broughton, Manchester, 
electrical engineer; Francis W. Maxwell, Sand field, Prestwich, archi- 
tect; Robert B. Glover, St. Helens, engineer; B. Harvey Glover, 
Bt. Helens, cycle manufacturer; and William Hanchett, Dyer S:reet, 
Manchester, Iodia-rubber manufacturer. The first directo:s (to 
number not less than three nor more than seven) are Benjamin B. 
Glover, William J. Glover, Robert B. Glover, and George E. 
Heyl-Dia; qualifloation, 500 shares; remuneration as fix:d by the 
company. | 


Mornement & Ray, Limited (60,741).—This com- 
pany was registered on F. bruary 17th, with a capital of £10,000 in 
£1 shares, to acquire and carry on the business of steam cuitivators, 
tbreshers, hauliers, rollers, and agricultural, electrical, and general 
engineers now carried on at East Harling, Norfolk, by Edward 
Mornement, jun., and Jcho N.C. Ray The first subscribers (each 
with one share) are:— Edward Mornement, jun., East Harling, Nor- 
folk, engineer; John N. О. Ray, East Harling, Norfolk, engineer; 
Mrs. Edward Mornement, East Harling, Norfolk; Alfred C. Swan, 7, 
Waldeck Road, West Green, N., land agent; David Parr, East 
Harling, Norfolk, engineer; Donald O. Swap, East Harling, Norfolk, 
clerk, Edward Mornement, sen, Rendham Hall, farmer; and R bert 
G. Barrell, Thetford, Norfolk, engineer. Registered without articles 
Of association. Registered ой зе, Bast Harliog, Norfolk. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Douglas Southern Electric Tramways, Limited 
(45,701).—This company’s annual return was filed on January 19th. 
Toe capital is £60,000 in £1 shares (30,000 preference), 25,573 pre- 
ference and 15,472 ordinary shares have been taken up, and 13,407 
of the former and 9,668 cf the latter are considered as paid; £1 per 
thare has been called on the others, and £17,970 has beea received. 


East Grinstead Electric Lighting Company, Limited 
(48,522).—This company’s annual return was filed on November 4th, 
when seven shares were taken up out of capital of £15,000 in £1 
shares (5,000 preference), but no calls have been made. 


Direct West India Cable Company, Limited 
(53,956) —This company's annual return was fil-d on December 31st, 
when 12,000 were taken up out of a capital of £120,00) in £5 shares 
and £2 10s. per share called and £30,000 paid. 


Doe Portable Electric Licht aud Power Syndicate, 
Limited (57,903).—This company's statutory return was filed on 
November 25th, whan 7,208 shares were taken по out of a capital of 
£40,000, in £1 shares; £1 per share has been called on 7,201 and 
nothing on the others; £6,392 5s. has been paid, and £808 153. is in 
arrears. 


Direct Electric Generator Syndicate, Limited 
(46,342) —This company's annual return was filed on December 16th, 
when 99,725 shares were taken up out of a capital of £100,000 in £1 
scl a shares are considered as paid, and £4,725 has been 
receiv 


Continental Water and Electrical Power Syndicate, 
Limited (49,882.—This company's annual return was filed on 
January Sth. The capital is £26,000 in £1 shares (1,000 deferred). 
19,5 0 ordinary and 89) deferred shares have been taken up, and 
£20,097 has been paid, leaving £293 in arrears. 


Corbridge Electric Lighting Company, Limited 
(52.491).— Tais company's registered office has just been removed to 
110, Pilgrim Street, Newoastle-upon-Tyne. 


Direct Electric Generator (Foreign Rights) Syndi- 
cate, Limited (47,931).—This company's annual return was filed on 
Dacember 16th, when 95,283 shares were taken up out of a capital of 
£100,000, in £1 shares; 95,000 shares have been issued as paid, and 
£233 has been received in cash. Ң К. 


— TA TERETE 


CITY NOTES. 


Central London Railway Company. 


Tux seventh half-yearly general meeting of the shareholders of this 
company was held on Wednesday last week at 16, Great George 
Street, Westminster, Sir Henry Oakley presiding. 

The CzHAIRMAN, in moving the adoption of the report, said that the 
whole of the works, from end to end of the line, had been progressing 
steadily and efficiently at all points, that no point had ben neglected 
and that when the moment for completion arrived they would 
find the whole line ready for working order. The station by 
the Mansion House was the pivot upon which the time of com- 
pletion must turn. The area which they had received without 
practically any ocst, amounted to 19,000 square feet, and 
they had nearly completed the excavations there, and the whole 
of the vast traffic which passed daly in front of the Mansion Housa 
was supported entirely by the timbers they hai put down. The 
next step was to insert the permanent steel work. In that work 
difficulties were imposed because of the necessity of conducting the 
work in such a manover that the traffic overhead should not be inter- 
rupted. They had to do the work at night, taking possession of a 
portion of the road at 8 at night, and returning to its normal state at 
8 o'elcck in the morning. Work of that sort was naturally slow, 
but he was assured that every advantage was taken of every oppor- 
tunity to push forward the work, that there had been no disorder, 
and no special trouble, but simply the over-riding circumstances com- 

lied them to do the work as he had described. They were much 
indebted to. the Corporation of London for the facilities they had 
afforded the company. They had completed the subway for pipes 
and mains, which were now all safely housed. The passenger sub wa 
was completed, except the roof. Proceeding downwards to rail- 
way level, four out of the five lift shafte were completed. A portion 
of the work there had to be done uader t pressure, due to the 
faot that they were working in the bed of the old Walbrook, the 
earth being still sodden, and unless with the support of artificial 
means it would be almost impossible to construct the tunnel. One of 
the tunnels at that point was completed aud the other was 
rapidly advancing towards hid pt and without risk or disaster 
to any of the buildings surrouading them. They had passed through | 
some old vaults of a former Baak of England, which, when aban- 
doned, were filled with concrete. They could not blast that out at 
such a place, and it had to be chiselled. They also came across the 
foundations of Sir Thomas Gresham’s first Royal Exchange, which, so 
far as they affected the company’s works, had also to be destroyed. 
They had obtaiced the most important site in London, and had com- 
pleted connections with the City and South London Railway and 
with the Waterloo and City Railway, and with the City and South 
London extension to Islington, adjoining also with the Great Northern 
and City Railway at Finsbury Circus. The traffic from all these lines 
would be freely exchanged at the Bank station. One could hardly 
imagine a more admirable site than they had got at the Mansion 
House. Nine out of the twelve stations were completed, the three 
which were not finished being those at Davies Street, Chancery Lane, 
and the Post Office. At Davies Street they had been delayed by the 
fact that they came across the track of the Tyburn River. It had 
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often been asked when they proposed to be ready for work. They 
had consulted their engineer, but he had declined to give a definite 
answer. However, he informed them that everything was going on 
satisfactorily in the point of construotion. It was hoped to 
have the line completed within the year. The commercial 
aspect of the undertaking had occupied the grave  con- 
sideration of the board. With the object of collecting the fullest 
information with regard to the working of electric railways, their 
. secretary (Mr. R. C. Graham) had spent some time in America, and 

had brought home a good deal of valuable information for their 
guidance. The chairman added that the board had not yet come to 
any definite decision on the question as to whether there would be 
only one class or more on the railway. Without committing himself, 
however, he might say that the tendency of their minds at present 
was in favour of there being two classes of fares. As to the interpre- 
tation of the contract, he was not prepared to state definitely whether 
the contractors would have to bear the total extra expense of meeting 
the various unforeseen difficulties which had arisen during the construc- 
tion of the railway. That point would have to be settled upon the 
completion of the work. 

Lord ОСогупли seconded the motion, and the report was adopted, 
after a short dircussion. ; 

A special meeting was afterwards held for the purpose of approv- 
ing the following Bill which the company were promoting.in Parlia- 
ment :— A Bill to extend the time for the completion of the Central 
London Railway and for other purposes.“ "ag 

urs motion of the chairman, seconded by Lord Rathmore, it was 
ag | 


National Telephone Company. 


Tamne was a large attendance of sbareholders.at the half-yearly 
meeting of the National Telephone Company, Limited, held at the 
Cannon Street Hotel on Friday last, when the chair was taken by 
Mr. J. 8. Forbes. 

The CHAIRMAN, in moving the adoption of the report, said that the 
income for the six months covered by the accounta showed that the 
receipts had increased by £66,104, and the working expenses had 
increased by £29,326, while the net balance had increased by £28,438. 
These were considerable increases upon increases, and afforded some 
indication of the progress made by the company from half-year to 
half-year. The paragraph referring to the rentals carried forward 
was a very significant one. The rentals carried forward for unexpired 
terms of running contracts amounted to £536,654, teing an inorease 

of £63,067. The available balance shown by the net revenue account 
was. £172,037, and it was proposed to pay a dividend at 
the rate of 6 per cent. per annum on the first and second 


preference shares, at the rate of 5 per cent. оп the third preference. 


shares, and at the rate of 6 per cent. on the ordinary shares. This was 
the dividend the ordinary shareholders had now been used to for 
some half-years. They also proposed to transfer £50,000 to reserve, 
and carry forward £8,000 odd to tbe next account. He thought they 


might consider the result very satisfactory, considering the adverse . 


circumstances under which the company carried on its work, and how 
they were handicapped in various ways. With regard totheir capital 


4 


account, that was a serious matter, considering their limited tenure | 


of office. Their’s was a company in which the capital account was 


never closed, and it was a matter which caused the board much anxiety.. 


For the half-year under notice, £367,201 had been expended on capital 


account in the ersction of 6,930 additional exchanges and private lines. 


But that sum did not show all they had done. They had improved 
their system in many places by replacing the single line by the twin 
line system, and where they had found municipalities sufficiently 
enlightened to permit cf it, had removed the wires from the streets 
and had placed them underground. He need not say they had not met 
that enlightenment in London, but in the great industrial towns of 
the North, where they realised the importance of the telephone. In 
the six months they had paid to the Post Office £54,356 for royalties. 
The Post Office took 10 per cent. of their gross receipts, and that was 
an enormous incubus on the company. They were accused by the 
man in the gutter of being extortionists and of doing many other bad 
things, but the royalties were to be born in mind, They had to 
carry on their bas under enormous difficulties. It must cost 
more to carry on a business which was obstructed. If they had no statu- 
tory powers to get a thing carried out, they had to conciliate adverse in- 
terests in the best way they could—in other words, they had to pay for 
it, or rather the public had to pay, because they had to be content with 
a less perfect system than they would otherwise get. A great deal of 
stress was laid upon the fact during the recent sittings of the com- 
mittee, that the company was exempt from the condition as to the 
service of charges which, in the case of gas, railway, water, and elec- 
tric light com s, were generally imposed by Parliament, and that 
seemed to be sometbing which hardened the hearts of the committee. 
No one could have been present at that inquiry without noticing the 
effect that was produced by false impressions acting upon the minds 
of gentlemen both capable and honourable, but ill-informed. It was 

uite true, as Mr. Hanbury had said in the House of Oommons, that 

e company had not only a monopoly, but one which was not 
under street control, or under stringent regulations. But it 
must be remembered that they were but the sins of their fathers, 
and it was not they who had the monopoly, but the Postmaster- 
General, and that they were nothin 
Postmaster-General in doing a work which many people thought 
that the Post Office could do better itself. Still, that was a policy 
which did not suit the Post Office, and the Postmaster-General and 
the Government were happy enough to get a number of people to 
form a company and do all the preliminary work and run all the 
preliminary risks attending such a new undertaking such as their's 
Then was, and that was why they were not placed under those restrio- 


but the sgents of the. 


‘tions and regulations which Mr. Hanbury th 


their plant was to be 


whole history of the company till the present time. 


: jJught they ought to 
bave been placed under. Mr. Hanbury had described it as a strang- 
state of affairs, but he seemed to have forgotten that it was the direct 
ree f of tke action of the Government, who, in several sessions, 


ve Bills lodged by the company with the ress object of 
obtaining powers to enable them to carry on their b efficiently, 
and under such reasonable conditions as might beimposed. Therefore, 


‘in view of what had transpired, and as the board considered that the 


interests of the community required that the company should be 
vested with & sufficient to enable them to conduct this 
important national business in an efficient manner instead of being 
left to the mercy and эре of every iudividual who impeded their 
progress, the board again deposited Bills in Parliament. Mr. 
Hanbury had also stated that the company had become a powerful 
monopoly and dangerous to the State, and referring to the company’s 
capital of £6,000,000, stated that he had had an estimate prepared 
by the Post Office which suggested to him that the whole thing could 
be replaced for £2,500,000. Some writers in certain newspapers had 
also talked about replacing the whole thing for £1,000,000, but it 
was perfect rubbish, and such statements created a great deal of pre- 
jadice sgainst the company. At that meeting they would propose 
a resolution authorising them to increase their borrowing powers 
by £1,000,000. As he had already stated, the question of the 
constant expenditure had caused them serious consideration 
in view of the short tenure of their office. At 1 they had no 
daylight, and had to deal with uncertain quantities. The further 
£1,000,000, however, they estimated would meet their wants for the 


next four years, and long before that time they thought they would 
get daylight as to what was going to be done. 

Lord Hargs seconded the motion for the adoption of the report, 
and, after the chairman had answered a few unimportant questions, 
the resolution was carried. 

The Omarmmaxn then moved the necessary resolution giving the 
directors power to borrow or raise such further sum of money asthey 
might think fit, provided that the amount borrowed or raised b7 the 
company, or outetanding, should not exceed three-fourths of the 
issued capital for the time being. | 

Lord seconded the resolution. 

Mr. Hatt said he would like to know what would be left for divi- 
а amongst the shareholders when the license expired in 11 years 

me. . 

The CuariBMAN said the term unexpired was 12 years. As he had 
already remarked, their embarrassment as a company turned upon 
the uncertainty of the future. It had been their policy to lay aside 
large reserves, the accumulation of which, with interest, was calcu- 
lated to be sufficient to wipe out, at the end of the term, а large 
amount of the debt of the company to its shareholders. They must 
also remember that they were constantly increasing their plant, and 
were replacing it with all the latest inventions of scientists, and it 
could hardly reasonably be supposed that when their license expired 
ked upon as mere wreckage. There was 
oubt, however, that long before that time they would have 


little 


. some indication of what was going to happen which would guide 
. them. | M 


The resolutions were carried. 

Formal resolutions approving of the Bill the company has before 
Parliament were then proposed by the OHAIRMAN, who said that they 
were practically answering a challenge by bringing them in. Oom- 
plaints had been made that they were an unregulated monopoly, but 
these Bills asked for a definition of their powers. Of course, it would 


mean haggling before the Committee as to what they would be able 
to get. The Bill, which practically asked терер о 
beyond the ph Act, wasa strongish order; but they thought 


that as they were in for it they might as well do the thing well It 
was very possible that they would not get-what they asked, except in 
the way that the Act might be altered, and so what the company asked 
for might be given to anyone. aa | 

The resolution was seconded by Lord Нарътв and agreed to. 

The OHAIBMAN then proceeded to make а long statement on the 
He contended 
that an honourable understanding was come to by the Post Office 
officials and the company with regard to the question of areas, and 
in fact, thatthe relations of the Government and the company should be 
that of loyal co-operation. They were now threatened with the 
withdrawal of yy deri and concessions in the of way- 
leaves, &c., and if that turned out to be the case it would no 
less than a scandal. It was agreed that the company should 
efficiently after the local areas and that the Government should 
extend the trunk system, but the Post Office were not carrying out 
the agreement loyally, with the result that the company bad under 
taken work which should have bsen carried out by the Post Office 
rather than that their subscribers should suffer. People who talked 
about the cost of replacing the system did not know the true facts. 
If there was competition wages would rise АП round, and copper was 
rising and would rise more. They did not fear competition from the 
Post Office on equal terms. After all, the outcry against the com- 

y wai an attempt to depreciate its property, and he challenged 
he Post Office to go to atbitration now. - 


The Charing Cross and Strand Electricity Supply 
Corporation, Limited. 


Тнв report of the directors states that the progress of the business 
has been very satisfactory. The Maiden Lwe and Lambeth stations, 
and the plant and machinery, have been maintained in a high state 
of efficiency. A provisional order for parts of the Holborn and Bt. 
Giles's districte, such as are South of High Holborn and New Oxford 
Street respectively, has been granted to the corporation. An applica- 
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- corporation during the the Hii ps of 26,694 additional 
8-O P. lamps, making, with those 


engine room and boiler house, and additional boiler, engine and 
dynamo plant e station will, however, have 
to be further enlarged, and с this purpose it has become 


from this station it is intended to distribute electric energy to th 
Holborn and Bt. Gilee's districts, and to supplement the present sup iy 
in the northern parts of Bt. Martin's parish and the Strand 
It will be seen that the necessary outlay on building д коң йын; 
mains and plant, to with the present and prospective demand 
bas been exceeding! L eavy; to meet this outlay and provide for 
the present areas of supply, the directors pro- 
р 6 increase the ordinary share capital of the Corporation by the 
of 20,000 shares of £5 each at a premium. The net earnings as 
o. IV.) account have amounted to £21 1577 
sean paid in respect of interest on deben- 
ary loans up to December 31st, 1898; and £4,500 
was distributed as interim dividend at the rate of 6 per cent. for the 
€ ended Ji une 30th, 1898. A sum of £12,277 0s. 10d. remains, 
added to the undivided profit of £3 014 18s. 4d. from last 
Sora account, makes £15,291 19s. 2d., which the directors propose to 
deal with as follows :— 


shown uy T revenue 


£ в. d. 
To provide for dividend on 4j per cent. preference | 

shares (apportioned to Ресава 91st, 1898) . 4499 17 9 
To paya pr ey at the rate of £10 per cent. for the 
half-year ended December 31st, 1898, on the 
ordinary shares, (making with the interim 
dividend paid in August, E E 8 рет cent. for 

' the whole year) iss ess 7,500 0 0 

And to Б de due 04e wen ws 8499 1 5 

£15,291 19 2 


Mr. Stefano Gatti and Mr. R. Ohad wiek are the directors who retire 
by rotation, and being eligible, offer themselves for re-election. The 
auditore, Messrs. O. R. Johnson & Son, also retire, and offer them- 
selves for re-election. 


The Windsor Electrical Installation Company, 
Limited. 


of the directors to the shareholders states that the 
pre n The number of 


sent the motor power. The nét profit for ‘the year was: Installation, 
£1,003 6s. 8d.; lighting, £1,536 és 14. ; 5 12s. 9d., and to 
this must be added the balance brought 1 from the previous 
pe meko a total sum available for distribution of £2,830 9s. 7d. 

work of the installation department is chiefiy obtained through 
the influence of the directors and their friends, and as this may fall 
off considerably at any time, it has been considered advisable to deal 
with the profite of this department separately, and the directors have 
therefore pleasure in recommending that a dividend at the rate of 
3 per cent. be declared out of the profit of the lighting department 
and a further 8 cent. in the form of a bonus out of the profit on 
installation making 6 per cent. for the year. directors 
also recommend that the sum of £793 15s. 2d. bs set aside out of 
the profits to a depreciation, renewal, and reserve fand, which will 
leave a balance of £687 10s. 5d., and as no provision has been made 
in the accounts for directors’ feos, the shareholders will be asked to 
vote them a sum for their services out of this balance, leaving the 
remainder to be carried forward. 


W, T. Benley’s Telegraph Works Company, 
Limited. 


ordinary general moeting фо bo resented to the shareholders at the 
meeting to be held at the Oannon Street Hotel on 
picea (ere. » 24th "1599, и 1 p.m., states that of the оо 
capi authorised by the extraordinary general m 

ta 1597 the fiet instr of £25,000 wan cake up by the shareholders 
or their nominees in 1897 at 60 cent. premium, enabling the 
reserve to be increased by £15,000. The second issue of £25,000 

was taken up by the lders or their nominees in 1898 at 80 
cent. premium, enabling the reserve to be increased by £20,000. e 


annexed accounts show that during the past year a net profit has been 
made of £33,394 18s. 7d. After туше of debenture interest and 
income-tax, and making ample allowance for depreciation of реш 
plant, machinery, &c., there remains £27,823 7s. 9d., making, 
£14,789 11s. 7d. brought forward from last year, a total of £42 2614 
19s. 4d. available for distribution. The directors have transferred 
£7,500 to the reserve (in addition to tha £20,000 above mentioned), 
and they recommend the payment of the following dividends, viz. : 
On the preference shares 7 per cent., including the interim dividend 
of 34 per cent. paid on September Ist last; on the ordinary shares 
at the rate of 12 per cent. per annum, including the interim dividend 
of 4 per cent., also paid on September 1st last, and a bonus of 2 per 
cent. annum These payment: will, ther, amount to £28,084 
бв. 1d., leaving £14 ,528 143. 3d. to be forward. The dividend 
warrants will be posted on February 28th, 18909. Major-Gen. Geor 
Hutchinson, C. B., O.S.I., and the Hon. Randolph Stewart retire by 
rotation in accordance with the provisions of the articles of associa- 
tion, and being eligible, offer themselves for re-elsction. | 


The London Electric Supply Corporation, Limited. 


Tum report of the directors states that in acoordance with the reso- 
lution passed at the extraordinary general meeting of the corporation 
on June 7th last, the capital of the corporation has been reduced by 
£220,000, by writing own the nominal amount of the ordinary 
shares from £5 to £3 each. This reduction duly received the sanction 
of the court, and it bas enabled the board to write off £181,688 
163. 21. in the various works set forth in the capital acoount, and the 
whole of the preliminary expenses and debenture discount accounts. 
The capital acoount now stands at £736,521 14s. 2d. The issue of 
£200,000 first mortgage debenture stock—which was largely over- 
subscribed—enabled the board to pay off the whole of the debenture 
debt and loans as at June 30th last, and the undertaking passed again 
into your hands as from Joly Ist last. Stock Exchange quotations 
have been obtained for the and preference shares, and for 
the debenture stock. The board is pleased to state that tho satis. 
асрор of the business of the oration to March 3186 last, 
as at the meeting held on J = P last, has continued 
during the year, number of lights during the year was 
31,221, being an increase of 25 per the total number 
of lights at December 31st being 155,319, 'and the same ratio 
of increase has continued since the accounts were closed. The 
new 2,000 horse-power plant was finished in October and has 
worked satisfactorily during the winter. Now distributing mains 
have been laid from Newington Oause to Greenwich, and also in 
the whole of our ‘compulsory area in ondsey, and partly in 
Rotherhithe. The plant have worked satisfactorily 
Auring the year, hava been entirely maintained out of revenue. 
ns prolon pud strike in the South Wales coalfield added materially to 

the genera costs during the year. The profit on the workings for 
tho half-year ending December 31st is £13,535 5s. 6d., to which has to 
be added interest on deposits, £291 17s 8d., making a total of 
218,827 3s. 2d. Oat of this the interest on debentares to Dacember 
Зь viz., £3,344 38. 7d., has been paid, lea £10,482 193. 7d. now 
E be dealt with. The board propose to with this amount as 
ollows :— 


By payment of a dividend at the rate of 6 
T pen cn cent. per annum on the 5 
shares for the half-year саву Deom 


der 91 t t. e ~ 67307 10 0 
And to carry forcwarrlllſl. 3.275 9 7 


£10,482 19 7 


The retiring director is the Right Hon. Lord Wantage, V. о, K. C. B., 
who is eligible for re-election. 


The Newcastle Electric Supply Company. 


Тив directors’ report to the eleventh general meeting of the share- 
holders of the above company says :— 

The demand for electricity continues to improve, the unite sold 
having been 803,789, against 660,906 last year. The total profit for 
the year, including the balance broug ht forward from last year, repre- 
sente a sum of £6,020 18s. 3d. Oat ef this the directors recommend 
a dividend of & per cent. for the year, on acoount of which an interim 
"ividend of 34 per cent. was paid on July 15:h last, leaving a further 
dividend of 44 cent. now payable to the shareholders. The total 
dividend will absorb £4,026 18s. 1d., and the directors propose to 
deal with the balance of £1,994 Os. 9d. as follows :— 

. (a) To increase the reserve and depre- 
ciation account by a farther sum of #100) 0 0 
which, together with the premiums on 


shares issued during the year increases the | 

acoount to £7,700 ! = 
(5) To carry forward to next year the balance of 994 0 2 
£1,904 0 2 


The capital кершй, has been increased during the year by 
ш £15,000, eit cat te inc the cost о е set 
of generating an e extension com в 
нае д авуч wing demand tor Овна) chere. Апае. 
ments are being for al still further increasing the capacity of 
supply station, and also for supplying continuous. current for power 
and er purposes for which several applications have already been 
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received. Thespecial expenditure above mentioned has been met by 
the iesue of 3,000 new shares, sanctioned at the last meeting of share- 
holders. The retiring directors are Dr. Spence Watson and Mr. James 
Tennant, who are eligible, and offer themselves for re-election. Tae 
auditor, Mr. Thomas Harrison, also retirer, ard is eligible for 
re · election. 


Scarborcugh Electric Supply Company, Limited. 


THE annual meeting of this company was held at the Grand Hotel, 
pont borage, last week, Mr. G. Alderson-Smitb, the chairman, pre- 
siding. 

The Снат- ман, in moving the adoption of the report, and the pay- 
ment of a dividend of 5j percent. per annum, said that the lamps 
had increased from 17,700 in 1896 to 22,000 in 1898, the receipts from 
£3,466 in 1895 to 25.448 in 1898, the profits from £937 in 1895 to 
£2,332 in 1898, and the dividend from 44 per cent. in 1696 to 5} per 
cent. in 1898. 

The Hon. CHARLES A Parsons (Newcastle-on-Tyne), in seconding 
the motion, said that his experience was that the larger the quantity 
of electricity produced, the greater the profit, and the lower the price 
tothe consumer. At Edinburgh the prica was under 44. per unit. 
At Newcastle-on-Tyne, with a prodcction of nearly a million units 
per annum, the net selling price was 4d. per unit, and the next year 
it would be under 4d. 

The report and dividend were adopted, and & vote of thanks was 
accorded the chairman for presiding. 


Cambridge Electric Supply Company. 


AN ordinary general meeting of the company was held at the com- 
pary's offices last Friday. 

Mr. D. Monsey, chairman cf the board of directors, presided, and, 
in moving the adoption of the report, said their prospects were 
brighter than they had ever been before. The company had been 
asked to send in a tender for lighting the town, and they would do 
their utmost to have a part of the lighting of Cambridge. 

Mr. Simpson seconded, and expressed the opinion that the dividend 
would go on increasing. 

Mr. W. Вокр made a strong sppeal for the reduction of the price 
of electricity from 7d. to 6d. per unit, ttating that it was only 44d. 
per unit at Bedford. 

The report was adopted. | 

On the motion of Dr. LaTRHAM, a dividend was declared in accord- 
ance with the recommendation of the directors. 

Mr. Simpson was re-appointed a director and Mr. Arthur Ru‘ter 
the auditor. 

It was also resolved, on the moticn of Mr. A. Macros, to in- 
crease the remuneration of the dircctors to 200 guint as per annum. 


City of London Electric Lighting Company. 


Tum report fcr the year 1898, to be presented to the general meet- 
ing to ba held in London on 1st prox , states that the expenditure on 
capital account during the year amcunted to £90,968. The directors 
propose to mo ke a further issue of the authorised ordinary hares 
in the course of this year to provide for extensions of works and 
plant, necessitated by the increasing demand for electric energy. 
Th> total revenue for the rear was £175,608, from which must be 
d: ducted the following items:—Expenses of generation and distri- 
bution. £48,449; rent», rates, taxes, general and special charges, 
£27,979; transfer to depreciation fund No. 1, £17,0(0; transfer to 
reserve fur d. £3,075; amount written off suspense account, £1,333— 
together £97,841, and leaving £77 767, to which must be ad dad the 
balance brought forward from 1697, £1,055, making a total available 
revenue of £78,822. Of this sum the following amounts have been 
distributed :—Interest on debenture stock for the year 1898, £19,333; 
interim dividend on £400,000 6 per cent. preference thares, paid in 
July last on account of the distribution for the year, £11,600; interim 
div.d: nd at the rate of 5 рег cent. per annum on £500,000 ordinary 
shares, fully paid, and £100,000 ordinary shares (November issue, 
1897), paid in July last on account of distribution for the year, £12,929 
—together absorbing £43,832, and leaving for further distribution 
£34,959. The direct ors now recommend that the followiag dividends for 
the year 1898 be declared, subject to the deduction of income-tax, to 
members registered in the books on 15th inst.:—On the preference 
вһатев, 123. per share, being a distribution for the year at the fall 
1&*e cf 6 per cent. Of this sum 6з. per share was paid on account in 
July last, and it is proposed that the balance of 6s. per share be paid. 
On the ordinary shares, Nos. 40,001 to 92,C00, 12s. per share, being a 
distribution at the rate (f 6 per cent. for tbe year. Of this sum 5s. 
per sbare was paid on account in July last, and it is proposed tbat 
the balance of 7a. per share be paid. On the ordinary shares, Nos. 
90,001 to 100,000 (November, 1897, issue), 83. 1d. per share, being a 
distribution at the rate cf 6 per cent. for the year, calculated from 
the due dates of the respective instalments, paid in respect of capital, 
to December 31st, 1898. Of this sum 1s. 9d. per share was paid on 
account in July last, and it is proposed that the balance of 6s. 4d. per 
share be paid. This will absorb £31,578, and leave a balance of 
£3,382 to be carried forward. The directors regret the decrease in 
the rate of dividend on the ordinary skares. It has been mainly 
caused by the reductions made in the charges to consumers; by the 
Cecreased consumption of current per lamp owing to the unut ual 
brightness of the weather during 1898; by the increased cost of coal, 
and by the increased amount of capital which had to be issued in 
adv irc? to provide plant and buildings for the steadily growing busi- 


ness of the company, and which capital ranked for dividend in the 
past year. The statutory provision for depreciation and reserve funds, 
in accordance with tke City of London Electric Lighting. Act, 1893, 
Раз been made, of which £20,075 has been set aside out of revenue. 
The City Corporation availed itself of ite rights under the contracts 
to inspect the accounts of tbe oompany up to December 31st, 1897, in 
order to satisfy themselyes that the regulations with respect to the 
statutory depreciation and reserve funds had b:en complied with. 
In consequence of the decreased receipts, owing to the reduced 
charges, &o., the generation and distribution expenses for the year, 
including repairs and revewsls, were 36 1 per cent. of the earn- 
ings, as compared with 31:3 per cent. in 1897, 34 per cent. in 1896, 
96 87 for 1895, 46 for 1594, and 51:2 for 1893. The applications for 
proviei / nal orders made to the Board of Trade by the Oharing Cross 
and Strand Electricity Supply Corporation, the Smithfield Markets 
Electric Supply Ormpany, and the M-tropolitan Electric Supply 
Compsny respectively are being actively opposed by the directors. 
The applications and objections of the company thereto are now under 
consideration by the Board of Trade. 


Telegraph Construction and Maintenance Company, 
Limited.—The re port shows a net prcfit of £71,591 after charging 
the interest on the debentures. To thi« sum must be added £33,841 
brought forward, making a total cf £105,435. From this amount is 
deducted the interim dividend of 5 perc nt. paid in Jaly, amounting 
to £22,410, leaving £83,025 to be dealt with. Of this sum the 
directors propose to distribute a dividend of £1 4s. per thare, absorb- 
ing £44,820, being at the rate of 10 per cent., and making, with the 
amoant slready paid, a total dividend for the year of £1 16s. per 
share, or 16 per cent., tex free, leaving £38,205 to be carried forward. 


Honse-to-House Electricity Supply Company.— 
—It is stated that for 1808 the ordinary shares are to receive 6 par 
cent., while a sam of £4,000 is placed to depreciation account, and 
£159 carried forward. 


Hove Electric Lighting Company, Limited.—The 
report for the year 1898 states that the units sold during the past 
year were 350,354, as compared with 268,243 for the previous 12 
months, while the gross revenue amounted to £9,480, as against £7,269 
in 1897. The gross expenditure shows an increase of £723 over the 
expenditure of the previous year. The net result is a profit for tbe 
year of £5,089, an increase «f £1,487. The directors propose to write 
£247 off the preliminary expenses account, to place £1.C00 to reserve, 
to declare a divider d at the rate of 8 per cent., per annum for the half 
year, making, with the interim dividend, 64 per cent. for the year, 
acd to carry £400 forward. 


Sto: k Exchange Notices.—Applications have been made 
to the Stock Exchange Commi: tee to allow the following securities 
to be quoted in the Official List:—Orompton & Oo., Limited 
farther issue cf £17,150 5 per cent. first mortgage register-d deben- 
tures; Eastern Те! зета; h Company, Limited — 500,000 33 per cent. 
preference stock in lieu of the provisional certificates now quoted. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
еза паш 16th, 1899, were £178 6s. 84.; aggregate to date 


The Bradford City Tramways.—The receipts for week ending February 19th 
1899, were £288 103. 4d. ; total receipts to date, £7,285 198. 6d.; miles of track 
open, 472; car m les run, 5,868; number of cars, 16. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending February 17th, 1899, were £2,594 188. lld.; corresponding 
period, 1898, £2,599 2u. 8d.; increase, 2195 16s. 8d. i 


The City and South London Railway Company.—The ешн for the week end · 
ing February 19th, 1899, were £1,0:7; week ending February 20th, 1598, 
£1,051; increase, £36; total receipts for half-year, 1699, £8,894; corre- 
sponding period, 1898, £8,565; increase, £829. Miles open, 8j. 


The Dover Corporation Electrio Tramways.—The receipts for the week 
ending February 18th, 1899, were £147 18s. 81.: week ending February 
19th. 1898, £104 18s. 91.; increase, £42 193. 11d. Total receipts to date, 1899, 
£1,000 14. 4d.; corresponding period, 1898, £747 17s. l!d.; increase, £252 
168.51. Miles of track open week ending February 18th, 1809, 8; week 
ending Februsry 19th, 1898, 8. Car miles run week ending February 
18th, 1899, 4,204; week ending February 19th, 1893, 9,727. Number of 
Ern mes ending February 18th, 1899, 11; week ending February 19th, 

lg бе 


The Dublia United Tramways Company.—The гесе pts for the week ending 
Friday, February 17th, 1899, were as follows:—D. U. T. Co., horse cars, 
£1,742 бз. 9d.; ditto, electric cars, £908 8s. 8d. ; D. S. D. Co., electric cars, 
£636 118. Id.; total, £8,282 бв, 1d. ; corresponding week last year—D. U, T. 
Co., horse cars, £2615 2s. 10d.; ditto, electric cars, £118 4s. 54.; 
D. S. D. Co., electric cars, £896 11s. Id.; total, £8,124 18s. 4d.; inorease, 
£157 6s. 9d; aggregate tə date, £21,793 6s. Fd. ; ditto last year, £21,692 28. 7d. ; 
increase to date, £281 43. 1d. Worked:—The mileage open is 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for tbe week ending 
February 15th, 1899, were £359; total receipts to date, 1899, from June 29th, 
1898, £5,801. Miles of track open, 8}. Car miles run, 5,289. Number of 
cars, 10. 


The Liverpool Overhead Railway Company.— The receipts for the week ending 
February 19th, 1899, amounted to £1,297; corresponding week last year 
£1,320; decrease, £23. - 


The South Staffordshire Tramways Company.— The receipts for werk ending 
February l"th, 1899, were £610 12s. 9d. ; aggregate receipts for six weeks, 
£4,090 3s. 6d.; week ending February 18th, 1898, £007 18. 6d.; aggregate 
receipts for six weeks, £4,145 Qs, 2d. | 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
| Business done 
å 


Бо ра Dividends for Closing Closing nied 
КАМЕ. otation otation, week e 
Share. the last three years. үөн 18th. eb. 22nd. Feb. And, 


е 1896. | 1897. | 1896. 
124, 4007] African Direct TA E ^ Hebe. 855 e = oe | LOO] .. e .. |100 —104 |100 —104 
25,000 = Telegraph, shares as. ceca wee RO T. а sate. op axe || Sie E. 3— 4 
125,000 Do. do. 5 % Debs. Red. eee eee TII 100 eve eee 87 — 87 — 92 "T 
905,560?) Anglo-American Telegraph ... TO) . [Stock £2 18s| 8 9 £3 9s 67 — 69 xd| 67 — 69 673 | ... 
8,047,2201 Do. do. 6% Pref. ea ees .„. |StockiZ5 680 6 6 119 — 120xdj119 —120 119% | 119 
. 8,047,220 Do. do. c hate m T" .. Stock .. |188. Hm l5gxd| 144— 16 168 | 148 
, Brazilian Submarine Telegraph M ..| 10 7 Ф 7B 164 | 16 — 164 167% 16 
75, O00 Do. do. Debs. And series, 1600 т Бу" 110 —114 110 —114 sie s 
44,000 | Chili Telephone, Nos. 1 to 44600 ss е ко T. UC 22— 8} 
16,000,0008| Commercial Cable aie 100 8 180 —190 180 —190 | 188 | ... 
1,882,523 Do. do. Sterling 500 year y % Deb. Btock Red. Stock 106 —107 |105 —107 106} | 106 
Consolidated Telephone onstraotion and Manufacturing | 10/- | 2 MN NU SN 
16,000 | Onbe Telegraph ds e ЛЕА s ..| 10 | 8 7 % 8 1 — 10 104 эң 
6,000 Do. 10% Pref. 805 aes T с ..| 10 |10 10 2 se |17 188 | 174— 184 18$ | 18 
12,981 | Direct Verena 5 T oes was 5 | 4 4 "T 4— 5 4— 5 eas ies 
6,000 do. Cum. "Pref. ' Р 5 110 10 10 — 11 10 — 11 
30,0002 Do do. 4 ; Debs., Nos. 1 1106,00 . 50 | 4 4} ... |104 —10795 |104 —107% | ... E 
60, 71070 Direct United States Cable we | 20 | 24 wes .. |1241— 122 | 12 — 124 124 | 12 
120,000 | Direct West India Cable, 4 % Reg. Deb. ... 1100 | . Dos .. |102 —106 102 —106 "e А 
4,000,000 | Eastern Telegraph, Ord. Stoo 805 "T Stock s .. |179 —184 179 —184 188 | 180 
1,295,000 Do. 84% Pret. Stock — six ... | 100 | ... oa .. |104 —107 |104 —107 1064 | 106 
500,000 Do. КО Certs., all pai iv Ves ea .. |108 —106 104 —107 viis DM 
80, 900 Do. Debs., Pile August, 1899... | 100 5 5 99 —102 99 —102 
1,482, 2881 Do. Mort. repayable Red. ... Stock 4 4 128 —130 |126 —130 128 | 127 
250,000 Кыеп ктү Australasia, Y China Telegraph ..| 10/7 7 172— 18} | 17$— 18} 185 1748 
à us. Gov. Sub.) Deb., 1900, red. ann. 
| 16,200) 4 Gg., g. 11.846, 2,578.45] 100|5%|5% 99 —103 | 99 —103 | 
64,400 Do. do. Bearer, 1000—8805, 4,827—6, 100 | 5 Ф 5 $ 100 —108 [100 —103 
820,000? 2 Го. 4 R Deb. 05 e Stock 4 4 125 —129 125 —129 
astern and South can Telegraj sh, 5 Mort. Deb., 2 Е 
85,100 1900 red. апп. drgs., Reg. os. 1 to 2,843 100 6 . e 90 clue 
46,5001 Do. do. do. to bearer, 2,844 to 6, 100 5 i 100 —108 |100 —108 
300,000} Do. 4 95 Mort. Debs., Nos. 1 to 8, 000, red. 1900 100 4 isi 102 —105 102 —106 103 | 1021 
200, 000 Do. 4% Reg. Mt. Debs. (Mauritius Sub. ) 1—8,000 | 25 4 ds 104 —107% 104 —107% 
180,227 | Globe Telegraph and Trust HU IA "oss 10 | 43% | 4 121— 13 134 | 18%] 123 
120048 Do, do. 6 95 Pref. vo ae xL 439308 6 17 — 174 |17 — 174 291 17 
, Great жыен eae ac of Copenhagen... ..| 10 10 — 
150,000 Do. do. P o: 6% D ebs. .. | 100 | 5 б 101 —104 |101 —104 ay 
97,800 Halifax & Bermuda Cable, x lst. Mt. .Dbs., n.1-1,200,rd.| 100 | ... jas 99 —102 99 —102 Fd 
17,000 | Indo-European Telegraph vos we | 25 |10 10 58 — 61 68 — 61 58 
100,000 London Platino-Brazilian Telegraph, 8 V Debs. s ..|100|6 6 109 —112 |109 —112 es 
484,507 | National Telephone, 1 to 484,597 s m" сез 5 | 5 6 6 — 6 6| 5138 
15,000 Do. 6 V Cum. Ist Pref. oes m" ..| 10 |6 6 6 14 — 16 14 — 16 гыг m 
15,000 Do. : Cum. 2nd Pref. ... 10 | 6 6 6 14 — 16 14 — 16 151 15g 
250, A Non-cum. 8rd Pref., 1 to 250,000 5 5 5 5 5§— 58 53— bi 52 54 
1,829,4711 34 % Deb. Stock Red Stock 83% | 84% | 34% |100 —102 |100 —102 | 1014 101 
171,604 | Oriental "Telephone and Elec., Nos. 1 to 171,504, fully paid 1|6 6 g 2 n 
100, 000 Pacific and European Tel., 4 9 Guar. Debs., 1 to 1,000... | 100 | 4 4 106 —108 |105 —108 
11,889 Reuter's eos TT Tm e.o еге cee 8 6 Б 64— 73 64— 7% m Sas 
8,381 Submarine Cables Trust eee eee eee eos [II Cert. eee eee 188 —148 188 —143 1414 1393 
; United 3 Plate D. pone vex ET "m 5 5 6 4 5} ES ine 
151, 7881 5 Ф Debs. . Stock. |... 104 —107 104 —107 ; 
200,000 West hiis Tel egraph, 5 Y De 100 5 5 % 100 —103 |100 —103 
_ 80,008 | West Const of 1 Nos. 1—80, 000 and 88, 001—88, 008 2% | ... $us 1 1 . 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Bras. Pub Tel. 100 | ... iss 108 —106 103 —106 T 
04,260 | Western and Brazilian Telegraph eis ..| 15,2 84 121— 18 124— 1 
88,129 Do. do. do. A, rari Pref. "оға," vss 71 б b 81— 83 8 — 
88,129 Do. do. do. 71 n 4 4 — 4 — 
889,521 Do. do. do. 4 * Deb. Stock Red. stock s eas 106 —109 |106 —109 
88,821 | West India and Panama Telegraph „| 10|1 g 1g— 1 1}— 2 li 1H 
84,568 Do. do. ао: в Cum. lst Pref. . ..| 10186 6 104— 10$ | 1 102 108 | 104 
4,000 Do. do. Cum. 2nd Pref. . 10 | 6 6 8i— 9 — 9i 98 | * 
80,000 Do. do. do 5% $ Nos. 1 tol ,800 100 5 5 104 —107 104 —107 js ie 
158, 100] Western Union of 0.8. Telegraph, 6 95 Bter. Bonds. 100 | 6 6 98 —108 98 —108 d T 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Cross and Strand Electricity Supply 5 6 % 75 18 E 11 — 12 | 114— 123 124 | 114 
20,000 Do. do. do. do. 4j 95 Cum. Pref, 5 6— 6 | 6 — 64 НТ Per 
84,000 Chelsea Electricity Supply, Ord.,  ... 5 8 6 [4 дз 9—10 | 84— 94 
60,000 Do. do. do. % Deb. Stock Red.... Stock 44 44% | ... 114 —116 114 —116 "A rf 
50,000 | City of London Electric Lighting, Ога. 40,001—90,000 ... | 10 |7 © 1095, 6 19 — 20 | 184— 19} 20 183 
10,000 Do. Ord. Nos. 90,001 to 100,000 eee ise е «vis 255 . 118 — 20 184— 194 sa + 
40,000 Do. TA Cum. Pref., 1 to 40,000 10 6 @ 6 @ 6 % | 154— 164 | 15 — 16 154 154 
400,000 Do. Deb. Stock, ' Scrip. (iss. at £115) ‘all paid 8 5 .. 124 —129 |124 —129 8 is: 
80,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | nil nil . |12— 18 | 124— 13} 194 | ... 
10,000 | Do, do. do. Nos. 30,001 to 40,000 524 A0 ds TA E 12 — 13 124 — 134 * AS 
20,000 Do. do. do. 6 Ф Pref., 40,001—60,000 10 6 6 % .. | 144— 153 | 144— 154 154 | 144$ 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . 5 5 @ .. | 54— 51 54— 5f 54 ies 
15,661 | House-to-House Electric Light Supply, Ord., 101 to 15, 761 Sh cae 14 + 9 — 10 9 — 10 98 i 
12,000 Do. do. 7 96 Cum. Pref.. 5 7 17% 94— 104 94— 104 , N 
110,000 | London Electric Puppy Corporation, Limited, Ord. n B Gas jn we 33— 4 31— 4 4 3H 
48,050 | Do. do. 6 % Pref. "A MS us DW 18k T | сб T 613 6j 
100,000 Do. "iR do. 4951st Mt. Db. Stock Rd. Stock жә . 1104 —106 104 —106 1058 105 
62,500 | Metropolitan Electric Supply, 101 to 62,500 P^ a]-49 15 95.18 5 174— 184 | 17 — 18 174 | 17} 
22,500 | Do. Nos. 62,501 to 85,000, £7 paid 7 10 Еу Р iia 14 — 15 134— 144 “a vA 
220,0007 Do. 44 95 First Mortgage Debenture Stock | ... 44965 | 4496 . |118 —121 vi —121 
6,452 | Notting Hill Electric Lighting ; is 1042721060516 05 | Hd— 18 174— 184 ҖЕ! T 
81,980 | Bt. James's and Pall Mall Electric Light, Oord. 5 104 144% 144% | 16 — 17 164— 173 17] | 158 
20,000 | Do. do. 7 96 Pref., 20,081 to 40, 080 5 7 75 7 5 9 — 10 xd 9 — 10 fos 
65,000 | South London Electricity Supply, Ord., £3 paid isi a 5 "S 31— 33 34— 33 378 34 
79, ,900 | Westminster Electric c Supply, Ord., 101 to 80,000 эй 5 9 Ф. 12 Ф 12 2 * 15 — 16 154— 164 | 16% 158 
* Bubject to Founder's hus X f Quotations on Liverpool Stock Exchange. * 
1 Unless — stated all shares are fully paid. | Dividends paid in deferred share warrants, pon being used аз capital, 
Dividends marked § are for a year consisting of the latter рагі of one year and the first part ot the next. 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. : 


Present NAME. or | Dividends for dotation apron il during week 
Dnus FF eb. jon. Feb Aud. NC 
| 1896. | 1897. 1898. Highest.| Lowest. 
60,000 Aluminium A” shares, Nos. 1—60,000 ... > Ж е TEES з — 34 3 — 8} 38 33 
90,000 Do. 44 % 1st Mort. Deb. Stock Red. is .. Stock is e. | 94 —100 94 —100 iss sea 
80,000 | British Electric 6. 9 ^ „ 10 .. jA *. | 17 — 18 164— 173 us is 
Do. do. 6 um. . 80,00 Е | 
10,000 { F 10] ... |... |... | 18{— 13jxd| 133 — 1332 
100, 000 Do. do. 5 Ф Perpetual Debenture Stock ... (Stock)... ee .. 121 —123 121 —128 1223 
90, 000 Brush Elecl. Enging., Ord., 1 to 90,000 8| nil | nil bee li— 24 li— 24 EN 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 2| nil 4 $ .. 24— 28 24— 
126,000} Do. do. 44 95 Perp. Deb. Stock .. Stock T оо. 111 —115 111 —116 
50,000 Do. do. 44% 2nd Deb. Stock Red. Stock| ... | ... | ... 01 —104 101 —104 PE oe 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... Dd ^us 4 *. |124— 184 121— 133 18 125 
90, 000 Do. do 4j 95 1st Mort. Deb. Stock Red. Stock is го * |113 —116 |118 —116 A T 
85,250 | Central London Railway, Ord. Shares 985 is 5d ДО uu. б $i 9$— 104 92— 10} 103 91 
178,803 Do. do. do. £8 paid sp ROL uus S i T$— 8} 7— 8} 7H ... 
61,033 ро. до. Pref. half-shares £3 paid we vesc. des "E see 31— 4 9)j— 4 355 
71,447 Do. do. Def. do. £5 paid ъй ЕТ е 4— 4 4— 4 47 
630, 0001 City and South London Railway  ... .. Stock 144 95 4% 24% 72 — 74 xd 71 — 73 74 72 
22.500 Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pa. 10 ... 44— 6} 5 — 51 BET us 
32,098 | Crompton & Co., Кре, 1 to iu 008, t 5 x: 1 s. 8| .. аз өз 23— 81 81— 32 2 
Го. 5% 1st Mort. Reg. ebs., 1 to 43 0 
82, 850 | £100, and 901 to 1 „070 of £50 Red. eee TT TT eee 98 —101 98 — 101 eee TID 
99,261 | Edison & Swan Utd. El. Lgt., “A” shares, £3 pd. I to 99,261 5 6 21— 2% 2}— 2? 23 28 
17,139 Do. do. do. “А” Shares, O1—017,139 | 5 te 6 $ 4— 5 |4— 5 44 ... 
194,023 Do. do. do. 4 95 Deb. Stock Беа. ... | 100 97 — 99 97 — 99 982 | 98 
112,100 | Electric Construction, 1 to 112,100 ... — 4 2 5 6 6 21— A | 231— 2 20 28 
25,000 Do. do. 7 % Cum. Pref., 1 to 26,000 27 7 7 7 8— 31 3 — 8j 388 3j 
140, 300 Do. do. 4% Perp. lst Mort. Deb. Stock .. Stock] ... ve . |108 —105 |103 —106 1054 кә 
91,196 | Elmore’s Patent сор Depositing, 1 to 70,000 ... 8 |... " E 1— 1 §— 6 255 sae 
07,276 | Elmore’s Wire Manufacturing, 1 to 69,885, issued at 1 pm. a. ux o idi í— 6 $ je ies 
9,6001 Greenwood & Batley, 7 95 Cum. Pref., 1 to 9,000 ..| 10| 7 7 .. | 10 — 12 10 — 13 ii 
12,500 | Henley's (W. "do Telegraph Tone Ord. si ..| 10 10 12 14 %| 25 — 26 254— 264 26 258 
8,000 Do. 7 96 Pref. 10 7 7 7 183— 194 | 184— 1 188 | .. 
50,000 Do. as 44 Mort. Deb. Stock... Stock 4j 4h 111 —116 113 —116 - 
60,000 India-Rubber, Gita Percha &nd Telegraph Works „| 10 | 10 10 10 95| 28 — 24 28 — 24 232 | 234, 
800,000 Do. do. do. 4 95 lst Mort. Debs. | 100 | ... Sis . . |102 —106 |102 —106 - T" 


10,000 И ро. до. Pref., £10 paid sas ..| 10] 6 
87,850 | Telegraph Construction and Maintenance ... she ..| 18 | 16 i 
18,400 | Telegraph Manufacturing, Ord. Nos. 6,601 to 20,000  ... 51.2, ан TA 8ł}— 9} 82— 91 9b | .. 
18,400 Do. do. 595 Cm. Prf. Nos. 6,601 Чо 20,000 5j .. ats 828 51— 6} 54— is 8o 
540,0001 Waterloo and City Bailway, Ord. Stock а . . | 100] ... 885 3 951109 —112 е —112 110 


87,500 Liverpool Overhead Reilway, Ord. ec. 5)! 10, 2] Y 83%! 104— 104 10AÀ— 10 ' Ä i 
b ; 
15 


+ Quotations on Liverpool Stock Exch 1 Unless otherwise stated all shares are fully paid. 
Dividends marked $ are ога year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


нолааш Electrio Supply, Ordinary £5 (fully paid) 104. National Electric Free Wiring, 10s. paid, 8/- to 9/-. 
British Aluminium, Ordinary, 10—11 ; 7 % Pref., 104—114. Smithfield Market Electric, 4—4}. 
House-to-House, 4495 Debentures of £100, 105—108. T. Parker, 210 (fully paid), 152. 


Kensington and Knightsbridge Electric Lighting , Ordinary ав? 
£5 (fully paid) 18—14; Ist Preference Cumulative 6%, £5 
(tally pe us Debentures, 107—1 10. Dividend, 1898, 

n Ordinary Shares 10%. 


j Messrs, Henry C. Yeo & Co. p The Phosphor Bronze Berane, Ltd. 


* From Birmingham Share List. Bank rate of discount 3 per cent. (February 2nd, 1899). 
MARKET QUOTATIONS, Wednesday, February 22nd. 
CHEMICALS, &c. This week. | Last week, 1 | METALS, &o. (continued). | This week. Last week, чы 
| ee СТР АЙЫК | [| es Se Ä! eee EE Poe 00. 1: 92 5А 
a Acid, Eydrochlorio - já .. рег owt. Б/- 5/- oe f Ebonite Rod T T .. per lb. 8/- | 8/- 
а „ Nitric à + e рег cwt. 22/- 22/- Hs f Sheet ‘a . per lb. 5/- 5/- 
a „ Oxalic.. Ф . per cwt, 82/- | 82/- * 9 Copper Bars .. per ton £79 £79 
a , Sulphuric .. es .. рег owt. 5/6 | 5/6 $5 | g „ Wire (basis price) 5a per lb. 93а. 91d. 
a Ammoniac, Bal .. S рег ewt.| 81/- | 87/- 2 „ Sheet Š .. рег ton £79 £79 
a Ammonia, Muriate (grey) per ton | £19 £19 * 9 „ Rod e .. per ton | £79 £79 
a є (white) .. рег ton £26 | £26 | * n German Bllver Wire ee per lb, | 1/6 1/6 
a Bleachin powder T . рег ton £5 15 £5 15 | Pa h Gutta-percha, fine 75 oe Per Ib. 6/- 6/- 
a Bisulphide of Cabon 55 +» рег ton £15 £15 m h India-rubber, Para fine . per lb, 4/2 | 4/2 
a Borax . e - .. рег ton £16 10 £16 10 T 1 Iron, Charcoal Sheets .. per ton £18 | £18 | T 
a Benzole (90 2 А "ue * +» per gal. 7/- 7/- ats é , Pig (Cleveland warrants) per ton | 47/9 48/6 9d. dec. 
a (50, 90 lo) ee .. per gal. 5/6 5/6 90 i , Forgings, according to size per ton From £11 | From £11 T 
a Copper Sulphate . e oe .. рег ton £26 £25 10 10 ine, í , Scrap, heavy T рег ton | 50/- to 55/- | 50/- to 55/- | (n 
a Lead, Nitrate  .. be .. per ton £23 10 £23 10+ ine. í Wire galvanised No. 8. per ton £95 | 2815 10;- inc. 
a „ White Sugar os .. perton | #8010 £90 10 * " Lead, English Ingot  .. .. рег ton &15 £15 .. 
a „ Peroxide .. * . рег ton £2710 | £2710 se 1 Sheet  .. .. per ton £1510 | £1515 5/* dec. 
a Methylated Spirit .. per gal. 2/9 2/9 T A Mica (uncut slabs 8” long) .. per lb. 6/6 6/6 .. 
а Naphtha, Solvent (90 % at m Manganin Wire No. 28.. .. per lb. 8/- 8/- 
160° О.) .. . per gal. 5/6 5/6 = g Mercury .. > ‚рег bottle £8 5 | £85 
a Potash, Bichromate, in ‘casks... per lb. Bid. 33а. s p Phosphor Bronze, ‘plain castings рег lb. | 1/-tol/4 | с 
а Р Caustic (75/80 °/.) .. рег ton £24 £24 "s p " rolled bars & rods per lb. 1/- to 1/4 
— c. (ш Bisulphate ря .. рег ton £35 | #85 «$ | р r'a strip & sheet per lb. From 1/2 T 
a Bhellac 26 T S. per сиё. | 67/- | 67/- T | o Platinum .. бе per oz. | £866 £866 
a Sulphate of Magnesia ad .. рег ton £4 10 £4 10 “a p Silicium Bronze Wire .. .. per Ib. | 10d. to 1/1 M 
a Sulphur, Sublimed Flowers .. perton | £615 €6 15 fe í Steel, Magnet, acc'd'g to desc’ id n p.ton | From £15 to £40 
a - Recovered я .. рег ton #515 £5 15 58 1 Steel, Magna, in bars .. £58 £58 
* Lump .. рег ton £5 5 £5 5 ә g Tin, block . бе .. рег ton £115 £115 | 
a 2 Soda, Caustic (white 70 2 9% ) .. per ton £7 10 £7 10 $a S^. A «5с аа .. per lb. 176 1/6 
а M Crystals .. .. per ton | £8 | #8 * n „ wire Nos. 1 to 16 .. per lb. 1/6 | 1/6 
a „ Bichromate, casks .. per lb. 8d. | ва. РЯ 1 p White Anti - friction Metals— | 
| | " White Ant” brand .. per ton |£40 to £65 ue 
METALS, &c. | j Yarns, Cotton, Single 101Ь. bundles pr lb. | 64d. 62а. | 
b Aluminium Wire, in ton lots.. per ton £224 | £224 j » Flax, 6 or 8 lea.. . per lb. 4d. 4d. 
b * Sheet, in ton lots.. per ton 4191 £191 Ps j " Hemp, 8 ply 10 Ibs. . per lb. Bad. 84d. | 
p Babbitt's metal ingots .. .. perton | £65to £130 i * j " Russian, 10 lbs. per lb. 123 44d. | 
c Brass (rolled metal 2" to 12") basis per Ib. Bid. Rid. | j " Jute, 180 Ibs. rove .. per ton £12 £12 | z 
€ „ Tube (brazed) .. .. per lb. 10d. 10d. ja TEM „ Manila, 24 thread .. perton | £81 10 £30 | 80/- inc. 
c „ Wire, basis t .. per lb. 84d. вза. ST | k Zinc, Sheet (Vielle Montagne bnd.) p.t. 431 | £31 x е: 
Quotations supplied by . Quotations supplied by | чоно supp lied by 
a Messrs. G. Boor & Co. f The India-Rubber, Gutta-Percha, and — Messrs, Morris Ashby, Limited. 
b The British Aluminium pens Ltd. Telegraph Works Company, Lid. | i Messrs. Ban Wake & Co. 
c Messrs. Thos. Bolton & Sons. | g Meet James & Shakspeare. | т Messrs. W. T. lover 4 Oo., Ltd. 
d | h Mesars. Jackson & Till. * Messrs. P. Ormiston & 
6 | í Messrs. Bolling & Lowe. | о Messrs, Johnson, Matshey & Со. Lad. 
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THE ACTION OF MAGNETISED ELEC: 
TRODES UPON ELECTRICAL DISCHARGE 
PHENOMENA IN RAREFIED GASES. PRE- 

LIMINARY NOTE. 


By C. E. 8. PHILLIPS.* 


THE experiments herein described were undertaken in order to ascer- 
tain what would be the action of strongly magnetised electrodes upon 
electrical discharge phenomena in rarefied gases, and especially qe 
the charged residual gas, when all external stimulation had ceased. 
For this purpose an apparatus was constructed, as shown in fig. 1, 


кто. 1. 


consisting of a soda-glass bulb, B, open at both ends for the purpose 
of inserting the pointed soft iron electrodes, EI and E, and with the 
leading tube, L, attached for connection to a sprengel air pump. 

No precaution was taken to keep mercury vapour out of the bulb, 
B, during the experiments. Each electrode had a ecrew thread of 
suitable pitch cut upon it, in order that the brass cups, c; and C3, 
when screwed into position and sealed with cement to the glass, might 
serve to keep the electrodes central, to reduce the possibility of their 
. rushing together under the influence of strong magnetic forces, and 

to seal air-tight the two ends of the bulb. 

The poles of a large electro-magnet, M; Ma, were insulatcd from the 
electrodes by means of two thin * sheets, 9: Gg. A discharge from 
the secondary of an induction coil or other suitable source, could then 
de passed through the bulb, the exhaustion varied and the electrodes 
magnetised at pleasure. 


RESULTS. 


A pressure was obtained witLin the bulb, such that cathode rays 
began to be freely emitted by the negative electrode, and from the 
screw thread cut upon it there came a helix of rays which gave rise to 
the appearance of golden-green rings of fluorescence upon the inner 
surface of the glass vessel, B. When the electrodes were magnetised 
these green rings twisted somewhat and moved forward, the direction 
of rotation depending upon the polarity of the magnet emitting the 
rays. 

It has already been noticed f that an external magnet placed 
behind the negative electrode will cause rotation of the 
fluorescence upon the walls of an exhausted tube, and that the c- 
tion of motion is opposite to what it would be in the case of a wire 
placed at right angles to the axis of the magnet, and in which a cur- 
rent flowed away from the pole. In the above ex ent, the rota- 
xod was only partial but agreed in direction with the results of other 
0 Tvers. 

The bending forward of the rays is evidently dependent upon their 
partial rotation, because, on reversing the polarity of the magnet 
emitting them, the direction of their rotation was also reversed, and 
the bending forward still occurred. That а positively charged body, 
moving in a definite direction sets up magnetic whirls in planes trans- 
verse to its path, is generally accepted, the whole effect indeed being 
treated as a current flowing in the same direction ; and it seems only 
logical to conclude that were the body negatively charged, its motion 
would give rise to effects similar to those accompanying a flow of 
current in the opposite direction. From this we should expect 
cathode rays to behave towards a magnet, just as would a wire carry- 
ing & current in the opposite direction to that in which the charged 
particles, constituting the rays, are supposed to be moving—a view 
which is borne out by experiment. 

The pressure was then still further lowered, until a 3-inch spark 
from a 10-inch Apps induction coil was only just able to start the 
glow. Under these conditions, irregular green patches flickered upon 
the inner surface of the glass; but when the electrodes were oppo- 
sitely magnetised these green flecks immediately vanished, and, the 
resistance of the residual gas within the bulb becoming smaller, a 
hazy blae cloud formed between the points. 

Owing to the ever varying charges upon the inner surface of the 
bulb and upon the electrodes themselves, it could not be ascertained 
whether this blue cloud tended to assume a definite geometrical form 
or not. It was found, however, that, after a strong stimulation of 
the bulb had taken place and then been stopped, the electrodes mean- 
while remaining unmagnetised, on exciting the magnet, a luminous 
ring suddenly appeared within the bulb, between the pointed ends of 


* Communicated to the Royal Society by Sir William Crookes. 
Received November 30th. Read December 15th, 1898, | 
T Phil. Trans., 1879, Part II., p. 657. 


‘from the 


the electrodes, and in a plane at right angles to the direction of the 
magnetic lines of force. 

The ring shone brightly for a moment, when the t circuit was 
“made,” and it was more sharply defined at high exhaustions ; 
becoming, in fact, hazy and indefinite, if the pressure within the 
bulb was slightly increased. 

On the other hand, the rarefaction must not be carried too far, for 
it is necessary, in order to obtain this luminous effect, that the 
residual gas within the bulb should be very generally stimulated by 
the pee of the discharge. The following combinations were then 
tried :— 

After stimulation, both the leading wires attached to the electrodes 
were removed from the secondary of the induction coil, and (a) insu- 
lated, (b) joined together and insulated, (c) joined together and con- 
nected to earth, (d) one insulated and the other connected to earth. 
In all these cases the ring formcd equally well when the pointed ends 
of the electrodes were oppositely magnetised. On the other hand, 
as long as the points were made either both N or both В, no ring 
could be obtained. 

In another experiment, after the exhaustion had been carried some- 
what further and the bulb strongly stimulated, & second ring flashed 
out momentarily when the magnet circuit was completed; it formed 
concentrically with the smaller and more t ring, and appeared 
to be situated upon the inner surface of the glass bulb. 

Observations as to the actual mode of formation of what I venture 
to call the primary ring, i e., the smaller one of the two, could at this 
stage of exhaustion be conveniently made. It appeared to emanate 
origioally as & bright stream from between the electrodes, and then 
to curl rapidly round the magnetic axis, that portion most distant 

. gaining upon the rest, ultimately disengaging the 
tail of the stream from between the points, and thus forming an equa- 
torial circle of light within the bulb. The ring then spread out and 
became somewhat wider and less well defined, and as it gradually died 
away the glow seemed to be rotating more and more slowly until at 
last it flickered and vanished. 

It appears, in fact, that this luminous ring spins between the elec- 
trodes from the moment it forms under the action of the magnet, the 
high initial velocity with which, in that case, it must be set in motion 
tending to keep it rotating, even after the magnetic lines have 
reached a maximum. The gradual expansion of the ring, which 
begins to take place immediately it has formed, may, according to 
this view, be due partly to centrifugal force, and also partly to the 
attraction exerted by an electrostatic charge residing upon the inner 
surface of the glass walls of the bulb. It is significant, too, that 
when the ring had all but disap , the sudden turning off of the 
magnet slightly revived the luminosity. At the instant the ring formed, 
the glass walls of the bulb became charged so strongly that a spark 
could, in some cases, be seen to pass between the outer surface of the 

and the brass cups, Ci, Сз, attached respectively to either elec- 
trode. It should be noticed that the ring is generally very sensitive 
to variations in the cbarge upon the glass walls, and that touching the 
bulb at various places with the fingers produces vigorous movements 
of the glow within. 

Ia a bulb, the diameter of which was about 3 inches, the ring 
threaded itself on to either of the electrodes, E; or E, when the 
centre of the bulb was electrically connected to the cups, c; and 01, 
respectively. 

When only one electrode was magnetised, after the bulb had been 
stimulated, the rotation of the glow was more easily seen, owing to 
the formation around the magnetised electrcde of a wide, spiral- 
shaped, luminous cloud, which was apparently rotating as it became 
more and more dim, and it was then noticed that the direction of 
rotation could be reversed by reversing the polarity of the magnetised 
electrode. No change in the effect was observed when the connec- 
tions to the bulb were reversed. 

The form of the electrodes was next varied, but the effects pro- 
duced were mainly the same. With a pointed cathode and a concave 
anode, the ring formed as usual, but it was observed that whenever 
these relations were reversed, no ring could be obtained. Indeed, 
having first of all stimulated the bulb with the concave electrode 


Fia. 2. 


negative, it was not only impossible to obtain a ring on magnetising 
the electrodes, but even when the connections were reversed, still no 
ring would form until after repeated or prolonged stimulation of the 
bulb. Neither did a ring form when the electrodes were magnetised, 
so that like poles faced each other—a similar result to that already 
observed with pointed electrodes. 

It may ba worth recording that when pointed electrodes were 
employed, the ring formed equally well, whether the bulb was stimu- 
lated by means of a Tesla oscillator, an induction coil,or a Wims- 
hurst influence machine. 

Finally, experiments were male with external magnetised 
electrodes, the exhausted bulb being shaped as shown in fig. 2. In 
this case, of course, the discharge was oscillatory, and consequently 
the effects were not very directly comparable to those already 
described, 
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Ata low pressure, however, and when the bulb was filled with a 
green glow, on disconnecting the induction coil and etising the 
electrodes, a flash of white light was observed within the tube, and 
irregular green splashes momentarily made their appearance upon the 

8. 


In conclusion, I desire to offer my thanks to Dr. Silvanus P. 
Thompson, F.R.8., for kindly permitting me to use the Tesla appa- 
ratus at his laboratory, and for the interest he has taken in the 
progress of these experiments. ! 


| WIRELESS TELEGRAPHY IN 1849. 
{[CommusicatTED BY CHARLES Buiaut, F. R. S. E.] 


From the following letter * it will be seen that so-called wireless 
telegraphy, if not as old as the hills, was at any rate publicly 
suggested by Mr. J. W. Wilkins—a йар engineer of the 
earliest days—for electrically spanning the English Ohannel, before 
ic ped equally well be termed wire- Jul telegraphy had been so 
applied :— 


Copy of Letter appearing in “ Mining Journal,” March 28th, 1849. 
“ TELEGRAPH COMMUNICATION BETWEEN ENGLAND AND FRANCE, 
“ To the Editor, ёс. 


" Bir,—Allow me, through the medium of your valuable journal, 
to draw attention to a theory upon which a telegraphic communica- 
tion may be made between England and France without wires; and 
as this mode of telegraphy seems to be the ultimatum of all wishes 
upon the subject, I do not hesitate to lay before your readers, for 
investigation, experiment, or actual use, this, my view of the subject. 

“ [ take for certain (as riments I have made have shown me 


po 

“No. 2. Let &similar length of wire be erected on the opposite 
coast, as near to, and as parallel with it as possible, having ite ends 
dipping into the sea or earth. 

No. 3. Witbin the above circuit have an instrument consisting of 
about 10 or 20, or more, square or round coils of finest wire, of best 
conductibility, suspended on points or otherwise, being part of circuit 
No. 2. Suspend this coil before or between the poles of an electro, 
or permanent magnet or magnets, and in either case any current 
pasting through the coil will be indicated by its moving or shifting 
position (see note No. 2 below). This would then constitute the tele- 
graph. It now would only depend upon the distance between the 
poles of the battery in one case, and the ende of the circuit wire in 
the other, together with the lightness of the coils of wire used— 
baving reference to their number—and the power of the magnet or 
magnets used to deflect it, although that would be easy of adjust- 
ment, and when once done, are certain to be of continuance—at all 
events, much more so than a submerged wire across the Channel. 


In reading this, it must be remembered that the terms in use 
then were widely different from those of to-day—let alone the dis- 
parity in views.—C.B. 


. charges carried 


"I hope someone will take up this suggestion and carry it out 
practically, to a greater extent than my limited experiments have 
enabled ше; for, of its truth, for long, as well as short distances, I am 
satisfied, and want of means only prevents me from carrying it out at 
once. I venture to say what I have,'on an experience in electricity 
of 10 years, and a practical acquaintance with electric telegraphs of 


near five years. ) LW.W 
“ No. 1 Note.—The present electric telegraph is affected by what 


. is commonly termed ‘ Auroras’—or a current of electricity 
ehe ош 


along the wires—of course, entering and pawg thrcogh 

used, thereby deflecting the needle. While inspector of telegraphy 
on the lines between Rugby and Newcastle, I have known that, for 
hours at a time, the telegraphs on particular sections of the road have 
been rendered useless from this deflection, often moving the needle 
from the perpendicular to either side, and back again, in a few 
minutes, giving evidence of different currents flowing in the same 
direction, or the same currents in different directions. As the tele- 
graph wires are terminated at each end with a plate in the earth, 
these wires are thus portions of the earth itself, and currents flowing 
from plsce to place them. 

„No. 2 Note.—The coils under these circumstances would, if 
between the poles of the magnet, move from any position and lie 
parallel to the poles, and, if in front of the poles of the a jag 
you move from side to side in a plane parallel to the ends of 


“I claim these movements as design or invention of my own, as 
telegraphe, working with the least amount of electricity and resist- 
ance; and the movement depends not во much upon the current 
passing as on the power of the magnet or magnets ured.” 


ON THE REFLECTION OF CATHODE RAYS. 


By A. A. CAMPBELL SWINTON. 


(Abstract.) 


Tum author has investigated the para-cathodic rays, so called by 
Prof. 8. P. Thompson, which in a focus tube from the front 
surface of the anti-cathode, and cause the green fluorescenoe of the 
glass. By means of a tube in which these rays cast the shadow of 
wire upon the opposite end of a tubular annex, he has studied their 
magnetic deflection, and finds it to be in a similar direction to that of 
cathode rays. By mesns of another tube containing a small Faraday 
cylinder, into which some of the para-cathodic rays were caused to 
pass, he has determined that the para-cathodic rays carry negative 
charges. The author bas previously shown that para-cathodic rays 
produced Röntgen rays, where they strike the glass; they also 
produce green fluorescence, hence he concludes that para-cathodic are 
simply reflected cathode rays. 

e mecbanical force exerted by these reflected cathode rays 
appears to be exceedingly small, and is insufficient to account for the 
inverse rotation (f radiometer wheels, which, as described by the author 
in the Phil. Mag. for October, 1898, occurs when the wheels are 
just outeide the cathode stram.. Indeed, all experiments designed to 
produce rotation by theimpact of refiected cathode rays failed, and in 
some cases the wheels were fcund to rotate most persistently in a 
contrary direction, showirg that whatever be the cause of such 


inverse rotation, it is more potent than the force of impact of the 


reflected rays. 

The reflection of cathode rays is largely diffuse, but not altogether 
eo; experiments with a polished concave platinum reflector, ca 
of rotation, gave, under certain conditions, distinct visual 
of true specular reflection, with equal angles of incidence and reflec- 
tion. In addition to the specularly reflected rays, the anti-cathode 
reflector was also found under certain conditions to give off a well- 
defined beam of other rays normal to its surface, which caused fluo- 
rescence of the glass. The exact nature of these normal anti-cathode 
rays calls for further investigation. 

The author has studied and quantitatively measured tbe electric 
by reflected cathode rays for different angles of inci- 
dence and reflection by means of . A tube was con- 
structed for this purpose, in which a polished flat platinum reflector 
could be eet at different angles to the incident cathode rays. This 
tube was fitted with a movable Faraday cylinder, which was capable 
of rotation round the reflector, so that throughout a single plane the 
whole field traversed by the reflected cathode rays could be explored. 
Tte amount of negative charge imparted to the movable Faraday 
cylinder at different positions, and with different angles for the re- 
fiector, were measured both by a refiecting galvanometer, and also by 
a quadrant electrometer. Many complete series of observations for 
different positions, both of reflector and cylinder, were made, and all 

in showing that the field of reflected cathode rays is not 
uniform, but increases more or less gradually on both sides up to a 
maximum, which occurs almost exactly at the point that makes 


angle of reflection equal to that of incidence. 


the 

Further experiments show that the amount of charge carried by the 
reflected rays increases as the angle of incidence is made more 
slanting, and that the electrification of the reflector itself, which is 


strongly negative when the incidence of the primary cathode rays is 


* Communicated to the Royal Society by Lord Kelvin, F.R.B. 
Received January 25th. Read February 9th, 1899. 
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ually falls to sero as the incidence is made more slanting, 
very incidence the electrification becomes slightly 


positive. 

The author compares this result with that described by him in the 
Roy. Soc. Proc, Vol. 63, pp. 434-435, vis, that cathode rays which 
strike the anti-cathode normally, are more efficient in producing 
а rays than those which impinge upon it very much on the 


The author points out that these results support the view that the 
Röntgen rays are арчы due to the electric charges carri.d by the 
ray g imparted to the anti-cathode. 


normal, ! 
until 


THE COUNTY OF LONDON AND BRUSH 
COMPANY’S TRUNK MAINS BILL. 


Тнв ATTITUDE OF THE VESTRIES. 


Ат the instance of the Battersea Vestry a conference of representa- 
tives of the Vestries affected by the South-West London Bill pro- 
moted by the Oounty of London and Brush Provincial Electric 
Lighting Company was held at the Municipal Buildings, Battersea, 
on the 16th inst, when delegates from Bermondsey, Lambeth, 
and other parishes were present. The resolutions pasted by the confer- 
ence are summarised in the following extracts from a letter addressed 


to all the local authorities throughout London by Mr. W. Marcus 


Wilkins, hon. secre to the conference. The letter states that the 
writer was unanimously instructed to request the several authorities 
already done so, and if ble to appear by counsel. 

ouse of Commons on the 14th inst., and the 


standing orders require petitions to be presented in 10 clear days 
after the Яге reading. The hon. secretary states that he was 


Vestry 
motion of Mr. Mille, to adopt the suggestions made by the Battersea 
Conference. On Monday evening, at a meeting of the Bermondsey 
Vestry, Mr. Оох, one cf the delegates, said that it seemed to be the 
view of the conference that each individual Vestry should employ 
counsel. He and his colleagues from Bermondsey objected, however, 
to that course being adopted, on the ground thst it would be absurd 
for 30 or 40 counsel to appear, they contending that it w.uld be prc- 
ferable to pool the question, and engage one legal gentleman, and 
. The Bermondsey delegates also advocated that 
all members of Parliament should be asked to op the Bill on 


Д 
d 
g 


THE APPLICATION OF ELECTRIC POWER 
TO PUMPING. 


and ra gths 
markod as compared with the adding of more pipes as the sinking 
True, an air pipe can be lengthened to some extent by a 
telescope joint, but not to the same extent as a wire may be coiled up 
and ша to extend many yards without piecing in further lengths 
as! i | 
At De Kalb in Illinois, and at Austin, Texas, and other places, the 
whole of the public water supply is pamped electrically, and pumps 
for house service as small as 60 gallons per hour are now built by 
тне driven by motors are includ 
pumps driven by mo are uded, though un- 
fortunately without description as to size, the body of the centrifugal 


being, however as large as the outside of the 60-H. P. 
pole, O00 oie meter. ithout doubting the advantage of such a 


system, we think that such articles ought to provide further in- 


formation than a mere photographic representation can convey, such 
as the speed, efficiency, both mec cal, electrical, and combined, at 
different rates of discharge due either to speed variation or sluice 

gate opening. | 

Mr. Pierce, of Johannesburg, gives preference for mine work on the 
Rand to three-throw crank pumpe driven by single reduction motors 
with cut gears, and either of vertical or horizontal type up to 300 feet, 
b⸗yond which head the horisontal type is thought to be more suited. 
He also appears inclined to advise Riedler mechanically peace 
valves, except for low lifts, though ordinary valves are y as 
economioal. 

As regards the electrical. system he advocates a low voltage not 
excceding 250 at tbe motors with polyphase transmission at 
1,500 to 2,500, апӣ reconversicn as near as possible to the motors, 
the saving of copper should more than pay for the transformers. As 
an illustration he assumes 4,000 feet between station and motors, and 
100 kw. to be delivered. Three-phase currents at 250 volts and no 
transformation, and 10 per cent. line loss, will require 38,400 lbs. copper 
costing, at 1s., £1,720; with 500 volte, which is too high, the copper 
will be 9,600 1bs., and the cost £480. Now, with 2,500 volte, and still 
the same logs, includiog 5 per cent. for the transformers, the copper 
will be 577 lbs., at a cost of £28 17s., and the transformer at £3 15s. 
per kw. will cost £375, во that the whole cost will be £403 17s. The 
2,500-volt line will also cost less to put up and will admit as much 
lower than 250 volts at the motors ss may bs desirable under the 
circumstances. An air-worked pump is advised for sinking, but 
pump makers are asked to devise a convenient sinking pump 
electrically driven. 

The Kaowles sinking pump, illustrated in the article of Mr. 
Bunnell's, seems to be just such a pump as is asked for. 

The total investment below the shaft collar for a plant to pump 
200,000 gallons in 24 hours may be estimated as 30s. to 40s. per 
1,000 gallons per 24 hours per 100 feet of lift exclusive of statione, 
which will cost 15s. to 20s. extra for each station cut, the stations 
being the relay pointe. 

As ds power this is represented by ‘38 kw.-hours per 
1,0.0 gallons per 100 feet per hour. With a total efficiency from shaft 
mouth to water column of 70 cent., which Mr. Pierce says is a 
figure that can easily be reached, the power to pump each 1,000 
gallons 100 feet will Ъз 548 kw.-hours. At 2d. per unit the cost will 
thus be 10861. Maintenance should be under 2 per cent., or 0:015d. 
per 1,000 gallons if the pumps are, on tbe average, worked to 
two-tbirds full ca One man with one native helper to each 
sta*ion can look after 250 kw. for 12 hous if not more than three 
stations exist, or 400 kw. for eight hours. | 

As 250 kw. will pump the equivalent of 11 million gallons against 
the standard head of 100 feet in 24 hours, the wages of two whites and 
four natives will come out at not quite '083d. per 1,000. 

Ten per cent. depreciation and 10 per cent. interest amount to 150d. 
Hence is found the total cost of 1:334d. per 1,000 gallons pumped 
100 feet or the equivalent. Probably an all-round practical figure will 
* a p 14d. or 2d., the figures of Mr. Pierce being admittedly 

voura 


CIRCULATION IN STEAM BOILERS. 


Ir is suggested in the Engineer, that given free escape of steam from 
the heating surfaces, there is no need for circolation in a steam 
builer, for one pint of water is as good asanother. Thisisso. More- 
over, the use cf high pressures now, it is claimed, very greatly reduces 
the violence of ebullition in a boiler. At all pressures a steam boiler 
produces in a given time a definite weight of ateam. Thus, at 30 Ibs. 
gauge pressure—the pressure of 30 years ago, and at 165 lbs. gauge 
pressure of to-day, the volwme of steam prcduced in the two cases 
will be as 4 to 1. The bubbles of steam will be either less numerous 
or smaller in siz». In Lancashire boilers, so long as the water in tbe 
boiler bottom is once as hot as the remainder of the boiler, it will 
probably remain so, and it is very unlikely that any rapid circulation 
of the water is necessary. Taere is always such a large area of escape 
for steam. Thus а Lancashire boiler will evaporate, say, 100 Ibs. of 
water per minute from two furnace tutes measuring in plan, say, 
90 feet by 3 feet each, or a total of 180 square feet. Each square 
foot throws up an av of some ‘55 lbs. of steam p«r minute. 
This corresponds with about 15 cubic inches of water, or is equivalent, 
approximately, to the removal from each equare foot of the semi- 
circular surface of a sheet of water less than puth of an inch thick. 
Bay that the furnace parts do all the actual evaporation, and at most 
some }-inch in thickness will be evaporated minute from the first 
10 feet of length of furnace tubes. The specific volume of the steam 
at the above absolute pressure for 180 lbs. is 155, so that from each 
unit of area the escape of steam only amounts to a column about 
40 inches long per minute or,say, 5 feet in horizontal projection. 
Iu otber words, steam flows at the rate of 1 inch per second upward 
from all over the surface if our figures are correct. As to the claim 
made that circulation prevents the formation of scale this is 
ridiculed and very properly so. Any one who knows the inside of & 
boiler knows the fault referred to by the Engineer, namely, the 
choking of the feed pipe. Every drop of water which is evaporated | 
bas obviously to flow through the steam pipe in which circulation 
may be almost described as torrential. Yet feed pipe extensions 
de a boiler are notoriously liable to fur up, and this is not due to 
the deposit of scale from the water but from the well known adhesive 
effect of nascent molecules of salts as they separate out of solution 
and crystallise upon the first solid with which they make contact. 
As regards tube boilers, circulation, usually claimed for them 
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fora moment dry. Such boilers must have rapid circulation, because 
otherwiee they would become dry and cease to produce steam. In 
shell boilers the plates of the furnace cannot become dry because 
gravity acts too directly to feed fresh water up to the plate surfaces. 


The unsatisfactory quality of steam from high vertical boilers is 


due to the small area of water surface and the consequent great length - 


of rising columns of steam aud small area of surface of water through 
which they have to break, hence priming. Large shell boilers owe 
their capacity of dry steam making to their large water surface and 
large cross section of steam space, which prevents rapid flow of steam 
and gives time and opportunity for the deposit of moisture, Ia 
ahell boilers there is, of course, vary little steam produced below the 
horizontal diameter of the farnace tubes. The water below this level 
receives heat from nowhere in marine boilers, and only from the 
bottom fiae in Lancashire boilers. It was, indeed, with a view to 
the better heating of this dead water that the seatings of these boilers 
were changed from their original system to the present one in which 
the bottom fle is traversed by the gases before the side flu s and 
while the gases are hot. Itisto the large amount of dead water iu 
the bottom of shell boilers that these owe their steadiness under 
variable load, but the water is slow to heat up and causes slow start- 
ing. Ofcourse it should be positively circulated during the process 
of getting up steam soasto maintain the boiler ata uniform tem- 
perature all over. If this is done the getting up of steam may safely 
be much more rapid. Seeing that to circulate the water in this way 
it isonly necessary to move it, and that there is no difference of level 
to overcome, a small centrifugal pump would be very easily applied 
to perform the transference y as such pumps are now applied 
by Mesers. Mather & Platt in some of their boiling kiers. 


MODIFIED BRIDGE METHOD OF MEASUR- 
ING RESISTANCES CONTAINING EARTH 
CURRENTS. 

UNDER the above heading Mr. R. R. Black, electrician to 

the Eastern Extension Telegraph Company, contributes to the 

Electrician, of January 18th, an interesting article in which 

he explains a modification of the bridge null method for 


measuring by reversals the conductor resistance of a cable in 


which earth currents exist. The important feature in the 
teat consists in the fact that inasmuch as the internal re- 
sistance of the battery does not enter into the formula, the 
somewhat lengthy correction ordinarily applied to bridge 
testa by reversals, or to Manoe's test, is in this method 
nunecessary, and the evaluation of z is in consequence 
facilitated. | 

Mr. Black points out that balancing to instrument zero 
in the bridge methods is more sensitive than the false zero 
method, unless the latter can be taken without a shunt on 
the galvanometer, and we may add that the more important 
difficulty of the false zero test is that when testing a long 
cable it is uncertain what should be taken as the true false 
z To, owing to the initial discharge after taking off the 
testing current and putting to earth. Moreover, when a 
ship is paying out a cable, of which a long length still 
remains ooiled in the tanks, this difficulty, owing to re- 
tardation, becomes greatly increased. Again, under these 
conditions, the induced carrents due to the ship's move- 
ments, though troublesome, do not prevent a tolerably exact 


d 


measurement by a null method, as the adjustment is made 
till equal undalations are obtained on either side of the in- 
etrument zero; whereas the false zero will also be largely 
affected by the direction of the induced currents, so that 
ш. by this last-named method becomes impractic- 
able. 

The true determination of the O R of a cable in which 
a foreign E. M. F. exists is by no means a simple process, 


and any attempts to render it more so, either in the 
method or in calculating results, will be welcomed by cable 
electricians. | 

We therefore reproduce for the benefit of our readers 
Mr, Black’s modification of the ordinary bridge test, and 
offer certain remarks which suggest themselves in connec- 
tion with its practical application. 

The proportional parts, a and 5, and also branch d, have 
fixed resistanoes suitable to the resistance to be measured: 
in addition to which an adjustable resistance, c, is inserted 
between the bridge and the line, z, which latter is traversed 
by an earth ourrent. Branch c ів first adjusted until a 
balance to instrument zero is obtained with a resistance of 
(say) R units; after which the testing current is reversed 
and a balance again established by altering R to R,. These 
two operations are repeated till a series of values are obtained 
from which tbe mean of several values for R and R, is taken 


for applying the formula z = d A [EE If, as is 

usually the case, the proportional parts a and b are equal, 
R +R 

then z = d — —;—— 


When the earth current in the line coincides in direction 
with the testing current, its effect is equivalent to a diminution 
in the conductor resistance, and the adjustable resistance 
must be increased to, say, R units in order to equal the fixed 
resistance d, Оп the other hand, when the testing current 
is reversed the cable current is opposed to it, the effect, being 
equivalent to an increase in the conductor, and R has to be 
reduced till в, and the line z together again balance the fixed 
resistance d. 

It is clear that since the opposition of the festing and earth 
currents is equivalent in effect to an increase in the line 


resistance, the fixed resistance d must be greater than z b 
an amount which will compensate this effect. Mr. Blac 
says that d is, as a rule, made about 25 per cent. higher 


than the estimated value of z? (if unequal proportional 


parts are used), or of z when a and b are equal ; but in one 
of his examples he found that, owing to the strong earth 
current present, d had to be 50 per oent. higher than the 
actual resistance of z. 

In the following table are some comparative results which 
we have obteined from Mr. Black's test, and also by false 
zero—ordinary bridge reversals (corrected by  Kempe's 
formula)—and Mance's method. For these tests the fine 
was obtained from ordinary resistance coils, and the foreign 
E.M.F., representing the earth current, from Daniell gravity 
cells shunted with various resistances, which sfforded an 
almot constant value. The measured internal resistance of 
this shunted line battery (вее col. 8) is therefore added in 
col. 6 to that of the line, and it is with this column that the 
results in cole. 18, 14, 17, and 20 must b» compared. 

It will be seen that sll the four methods give very exact 
results under all the several conditions of line resistance and 
earth current, and, in fact, any slight disparity must be 
attributed to an error in observation. 

In point of accuracy then, Mr. Black’s method gives as 
good results as any other; it shares with the ordinary bridge 
test and Mance’s test the advantage of being a null method, 
and therefore very sensitive, and, in comparison with these 
tests, working out results is certainly more expeditiously 
done. In this last respect, however, the advantage must 
not be too highly appraised because the internal resistance of 
the testing battery required in Kempe’s or Schwendler's 
corrections for the ordinary bridge reversals, and also for 
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Manoe’s method, is generally known (or has only to be 
determined onoe for all), во that the evaluation of 2 from 
= IIT 222222 E: these formulm is not after all a very lengthy process, and any 
9 uA disadvantage on this aocouut must be set off against the fact 


that these testa do not require the additional resistance, d, 
PE which would not always be available. To meet the require- 
2558$ ЕА Я ments of any cable, d would have to take the form of a 


FCC resistance bor having various high resistances, and this 


intervals between the reversals be made practically equal ; 
nor that they will even be so for currents of similar sign 
after a reversal,” f 

While it is no doubt true that accuracy would on this 
account result from “accepting only balutces when the 
testing currents are cberved to settle down to коше given 
court ent value," we fear that the neces-ity of a mil-ammeter, 
| V as well as the fixed resistance, d, and the time lost while 


1 o © would be an important addition to a testing set. 
с y 3823 a5 OG TA: ETE Examples 6 to 10 show that when testing a oable con- 
1 4 ang 5 ductor traversed by moderately strong cable currents, d (see 
1 [|1111 col. 10) would have to be not only 25 per cent. greater than 
| 4 2 | the line resistance (col. 6), but sometimes more than 50 
e 288388 "TT oent, greater, even when the resistance unplngged in c to 
g PSRS T es | bilance for В, is reduced almost to its smallest value. 
E et „ _ | It will be apparent from a comparison of cols. 6, 7, and 10 
Oa ото qo io in the table of experimental teste, that the suitable value to 
| о © | Г 
P » 8 28 2 ада :8 8 фу E: Zi: be unplugged in d depends on the strength both of the earth 
E И gor cibo ERN current and the /es/ing current, and consquently on the 
P S toes - 8 value of the proportional parts, а and b, since these modify 
5 " „ S 882888 388888 ^ the testing current considerably. Thus for a given testing 
A. | = 355959 322855 current d must be larger for a strong than for a weak earth 
Nr ото ИРИ а — un Š current; and for a given earth current d must be larger for a 
| 4 о = = weak than for a strong testing current, and also for 10.000 
| ы | @ 2353229 2333383: 1 1010;000 than for 1,000 to 1,000 proportional parte. Now, 
es 707050 eee —- 8 since the value of the earth current is unknown (and some- 
perge ees е | times also the line resistanoe is only known approximately), 
— itt will sometimes be found, after starting the test, that the 
333 8 $SESS PED | adjustment limits of c cannot bring about a balance with 
ыле | both 2 and c testing currents, and d would in that event have 
: | i to be altered, so that more time may easily be lost thereby 
2 р sem pu c Er л than is saved by a simplification of the test formnla. The 
ъ | 5 8552925588595558 . simplest way to arrive speedily at a suitable value for d 
| 3 — жетк * ою | would appear to be the following procedure :—Firat unplug 
$ —U— — m — | (say) созы 2 с 80 о admit of €: Me Ree а 
" PN Юу сг A | further reduced during the test if required. Next observe 
E o а | 88888 3832 | , the direction of t^e earth current and, if positive, test first 
E. аа э with the positive pole of the battery (and if negative with 
| o т о : e | E E iori testing current) о the ЖУП of the bridge, a 
ы а 3 S23823525893953$ „just d till an approximate balance to ir strument zero 
p c 92 2 38383834 8 obtained, after waloh d need not be touched. The final finer 
| E adjustment of the balance can then ba made by altering c. 
3! | д Ф Бекаа e Б . On reversing the testing battery the earth and testing 
| з | 8 995292p9295239582 currents will coincide in direction and the apparent resistance 
Я | Tov weed ў of the line will be reduced, во that the resistance in с must 
a E vid 2 increased 5 which * limits ie zm 
| Bie „ | +. adjastabie resistance (in the direction of an increase) wi 
E i з $ 8888 888838 28 8 | generally admit of unless the cable be very long, in which 
E 4 а-а ес т case the adjustable resistance, c, may be augmented, before 
SS 8 commencing to test, by inserting (say) 10, 000“ —in order to 
| „CC allow ample margin — out of the high resistance box used for 
i i ч = ARGARARARARS = + 8 insulation tests. The series of balances with reversals may 
| | "EN | s sind be prooeeded with by means of c while d remains 
| | unohan 
Г $ Б 8888288888888 8 Commenting on the above test in the Electrician, of 
" | y February 10th, Mr. Walter J. Murphy says that, “it is not 
2 | 2 always safe to assume that the polarisations and. con- 
113 3 8 sequently the effective E. M. Fs. of the battery and earths 
djs e, 3888 S S 8888 8 Е will be the same when the flow of the testing current is 
E тете ыы | : in one direction as when in the other, even if the time 
з 
a 


4.0 
000 
400 
99 
oe 

4,0C0 
99 
99 
99 


Line resistance. 
Measured 
00 
| cem 
(5) 
4024 
| 8 004 
Mut. 4 006 
7 005 
402 4 
T] Н 
99 
| 4,006 
» 
004 
99 


I з S 925:9:::720-9 — waiting for the testing current to become constant would 
212 p DS “еда? make a О R test in this way rather too elaborate and leugthy 
— ——ä an operation, on a repairing steamer at any rate, because 
Е not only may the current due to earth polarisation, referred 
En # & 22 Doa to by Mr. Murphy, vary, but, if the cable be long, so also 
aa: S| Soe may the earth currents to a much greater extent. 
3 hen this is the case, as great accuracy would probably 
— — — ä̈—ä—b5ü — result from a series of measurements in quick succession 
5 | by this, or by the ordinary bridge test with reversals, as 
$ 8 we otha QudEE | by waiting for the testing current “ to settle down to some 
1 А | $ uBREPRPPIKKMEK given constant value.” 
Mr. Murphy goes on to say that “reversal methods should 


used sparingly and with caution. They are only relie 


p ча 
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able when the battery, line, and earths are practically 


perfect, and they shonld be employed as а rule only as a 


check method on perfect ‘cables.” 
In Mr. Black’s description of his test there does not 


appear any suggestion that he contemplates using it for 


measuring the C R of a faulty cable, for which, of course, it 
would not be so correct as some other tests, because the 


negative current would tend to open, and the positive - 


current to seal up, a fault; and 
as reliable as any other method. 
the utility of employing it as a check method on another 
test ? 

Mr. Murphy's further and most important objection ” 
to testing with reversals is “that observers are prevented 
from obtaining the training and practice necessary for the 
tuccessfal application of E C zero tests.” 

It certainly is not always easy “to reoognise the correct 
moment at which the E C zero should be taken," and this 
would appear to be the best reason why—to the uninitiated 
at least —Mr. Black’s, or any other, test to instrument zero 
should be preferred in cases where it is suitable. 
as already pointed out in the case of a cable partly coiled 
in the ship's tanks, testing by false zero zero is imprac- 
ticable, owing to induced currents arising from the ship's 
motion. 


or good cables it is 


STURTEVANT VERTICAL ENGINE AND 
FOUR-POLE GENERATOR. 


WE illustrate herewith the automatic single upright engines 
and direct connected fonr-pole generator now being built by 
the B. F. Sturtevant Company, of Boston. The types of 
single engine here 
shown bave bal- 


devices and re 
lators designed for 
close control of 


sures. 

The armature of 
the Sturtevant 
multipolar machine 
is of the barrel- 
wound type. The 
cast-iron flange, 
bolted to the arma- 
ture spider at each 
end of the core, 
forms а support as 
well as a cylindrical 
receptacle for the 
projecting ends of 
the coils. The 
flange extension Жж 
also protects the E 
windings from any 
oil that may be 
thrown from the 
bearings. The sur- 
face of the interior 
of the armature is 
perfectly smooth, 
offering no opportunity for the collection of oil or dust. 
Ventilation is effected by the use of specially constructed 
vanes, forming air ducts between the laminæ of the core. 
These convert the armature into a blower and create a strong 
draught tbrough the windings. 

These generators are at present built in nine sizes, from 
8 kw. at 1,200 revolutions per minute and a weight of 
750 lbs., up to 100 kw. at 600 revolutions and a weight of 
8,000 lbs. The generators can, of course, be built for 


* New York Electrical Engineer. 


If not, what would be 


Moreover, 


higher or lower speeds and for belt connection, and can be 
compound wound for 125, 250 or 500 volts. . l 


SYNCHRONISERS. 


THE process of lleling alternators requires special 
cautions to NP rape nc PNE MINUS upon Fhe 
machines. 

Two conditions must be fulfilled for parallel running. 
They are :— = 

1. The two machines must have the same voltage and 
frequency ; and 

2. At the moment of switching them into parallel the 
instantaneous voltages of the two machines shonid be equal 
and of the same sign. The voltages of the machines can 
easily be made approximately equal by varying the excitation 
and reading the voltmeters between the machine terminals. 
To get the frequencies the same and the potential differences 
in the same phase is a more difficult matter. 

It is easy to see that if a, a, and 51 bs are corresponding 


terminals of the machines there will only be zero potential 
difference between a, and 51 or a, and b; when the E M. Fs. of 


the two machines are identical in frequency and phase, even 
thongh the voltmeters between the terminals of the machines 
read alike. The consequence is that if the machines are 
switched in parallel without beiag accurately synchronised, 
thers will be a sudden rush of abnormal current through 
these armatures which cause a more or less severe strain on 
alternators and engines alike. A simple method of detecting 
when the machines are or are not in synchronism is to con- 
nect a, and as and b, aud 5, by means of incandescent lamps. 
This device forms a 
good indicator as to 
whether there is or 
is not a difference 
of phase between 
the E. M. Fs. of the 
machines, but it is 
insufficient in that 
it gives no indica- 
tion whatever which 
of the two machines 
is running the 
quicker. - 

This requisite is 
supplied for three- 
phase alternators by 
the Siemens and 
Halske synchro- 
niser which we pro- 
ceed to describe. 

The acoompeny- 
ing figure represents 
the method connect- 
ing a Siemens and 
Halskesynchroniser 
for the paralleling 
of three tri-phase 
alternators. _ 

The phases a1 b, 
bi e, ei а, of the 
first alternator are 
connected to the 
terminals, а, 51 Cry 
of two ер 
switches, A 2, which are themselves conpled in parallel. The 
paases of the other two alternators are respectively con- 
nected to the terminals, az b, c, a; bs cy, of two other 
switches. 

The lamp device is still used, but now there are:three ter- 
minals to each machine and three lamps are used ав indicators 
between corresponding terminals of the machines already 
connect2d to the bus bara and the incoming machine. 

The extinctions of the three lamps do not occur simul- 
taneously but successively, and if the lamps are mounted in a 
triangle as shown in the diagram at I, Ls Ly, the order of ex- 
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tinction will travel round the triangle in a clockwise or 
eounter-olock wise direction acoording as the incoming machine 
is slower or quicker than those already on the bus bars. The 
direction of the order of extinction of the lamps tells at once 
whether the incoming machine is ranning too quickly or too 
slowly. 

1 it is desired to parallel machine II. with machine 
I. which is already connected to the bus bars. The first 
thing to do is to see that the voltages of the two machines 
are alike by means of the voltmeters. Having done this the 
switch, B, is left on the terminals, a, 5, c,, and the switch, 4, 
is placed on the terminals, a, 0, ci, of the alternator 1. The 


пз 


Ке 


ALTERNATOR III. 


| " du EN ba 


ALTERNATOR II. 


"———P9oeo qo 4 oa 5-92-nel 


ALTERNATOR I. 


direction, F or Hi. of the order of the extinctions of the lamps 
is then noted; if the order is f the incoming alternator has 
to be accelerated, and if the order is f; it has to be retarded. 
The main switches are closed at the instant that the lamp, 
Is is dark, when the rate of the extinctions shows that the 
speed of the machines are almost exactly the same. To 
increase the sensibility a voltmeter, vi, is between the 
terminals of the lamp, т, and should register zero voltage at 
the instant of switching on. 

A device which would serve for single-phase alternating 
currents the same purpose which the Siemens & Halske 
synchronisers serves for tri-phase currents is badly wanted. 
It would render the work of synchronising а much simpler 
process, 


NEW PATENTS AND ABSTRACTS .OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1899. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, fo whom all inquiries 
should be addressed. 


2610. “Improvements in the manufacture of insulating material 
for electric cables.” G. E. Hxvr-Di.. Dated February 6th. 
(Com plete.) | 

2627. “Electrical central alarm." J. W. Н. вирт and K. L. 
Kmaussm. Dated February 6th. (Complete.) 

2654. “Improvements in electric switches.” Е. L. JosmPH. 
Dated February 6th. (Complete.) 

2656. ''Improvemente in electrolysis and in apparatus therefor." 
W. P. Тномрзох. (Dubose and Bertin, ——.) Dated February 6th. 

2657. "Improvements in the manufacture of aluminium calcium 
carbide and other substances by the electric furnace and in apparatus 
therefor.” W.P.THompsom. Dated February 6th. 

2,660. “ Improvements in electrical influence machines.” С. В. 

STROM. Dated February 6th. 


2,665. “Automatic electrical apparatus for indicating leaks in 
ships.” W. W. Zworrmo and S. Dm BLUMENTHAL. Dated 
February 6th. | | 


2,726. “Improvements ia electrical measuring instruments.” 
Sis) Frowrn and T. E. GaAMBRELL.€ Dated February 7th. (Com- 
plete. | 

2,741. "Improvaments in secondary battery[plates, grids,jand the 
like." J. S. GnaRvITL A. Dated February 7th. , 


"Improvements in jointing or connecting. electric con- 
ductors.” A. Errr. Dated February 7th. 

; “ Improvements in electric traction" W. B. Day. Dated 
February 8th. 

2,811. "Overbrad electric trolley automatic cut-out.” Е. EDWARDS. 
Dated February 8th. 

2.815. “Automatic machine for regulating tbe speed of steam 
engines, and for controlling the voltage and amperes of electric 
circuits.“ R. WIL BT. Dated February 8th. 

2825. “Signals to indicate the approaching exbaustion of the 
carbons in electric arc lamps." E. A. CLAREMONT and F. H. Royce. 
Dated February 8th.  (Complete.) 

2,845. "Improvements in secondary batteries and in means for 
combining electric lamps therewith.” W. А CRowpus. Dated Feb- 
ruary 8th. 

2,849. “Improvements in electro- maguetic apparatus for 
separating ores." E. KBAISEBR. Dated February 8th. (Complete.) 

2852. "An improvement in holders for electric safety fuses.” 
Р. F. W. мон and H. H. Berry. Dated February 8th. | 

2,906. “Improvements relating to switchboards.” O. Н. Cox. 
Dated February 9th. 

2,916. ''Improvements in electric switches" V. G. Ілвомі, 
O. Moon and J. A. O'LouGaHLIX. Dated February 9th. 

2,929. "Improvements in or relating to insulating blocks con- 
neoted with holders for incandescent electric lamps." B. Н. SMITH. 
Dated February 9th. 

2.932. “Improvemente in or connected with electric batteries.” 
A. D. Ёктон and J. L. Doses. Dated February 9th. 

2,934. ‘ Improvements in or relating to induction coils.” 
Есір. Dated February 9th. (Complete.) 

2,956. “An improvement in apparatus for controlling electric 
motors.” SIEMENS Bros. & Co., Liurrzp, and J. G. Wirsow. Dated 
February 9th. (Complete. 

2,971. "Improvements in arc lamps.” 
February 10th. (Complete.) 

2,994. Improvements in and relating to electric arc lamps.” P. 
RzzPEka. Dated February 10th. (Complete). 
` 8,005. "Improvements in and connected with electrical switches.” 
W. H. Lanz. Dated February 10th. 

3007. “ Improvements in apparatus for the detection of electrical 


M. E. 


H. J. BAGLEY. Dated 


leakage in surroundings in buildings or in the open air.” E. S. 
D'OprnBprand W. J. Візнор. Dated February 10th. 

3,020. “Improvements in electrical connections for railway 
trains.” Г. Осинтканам. Dated February 10th 


8,028. Improvements in combined automatic magnetic circuit 
breakers and resistance controlling switch." Н. Н. Талка. (Н.В. 
Cutter, United States.) Dated February 10th. 


3,082. ‘ Improvements in printed ар machines.” THE 
TELESOBIPTOR SYNDICATE, LIMITED, and A. L. SHEPARD. Dated 
February 10th. | 

3,047. “Improvements in continuous current dynamo-electric 
machines.” A. O. Burry. Dated February 10th. | 

3,051. “ Electric illuminating apparatus.” В. BauxR. Dated 
February 10th. (Complete.) 


. 8,087. An improved electric fitting for ships’ lanterns.” W. M. 
Happow and J. 8. Нотснізох. Dated February 11th. 

9,090. “Improvements in electrical tap switch-holders.” Т. 
MABSHALL. Dated February 11th. ! 
. 3,180. “ Improvements in electric lamps." A. О. Brows. Dated 
February 11th. : 


ABSTRACTS OF PUBLISHED SPROIFICATIONS, 


Copies of any of these Specifications may be obtained of Mesars. W. P. 
Tompson & Oo. 322, High Holborn, W.O., and at Liverpool, 
Mazchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. | 


129. “Improvements in dynamo-electric machines.” SIEMENS, 
Bros., & Co., Lrp., and E. F. H. H. LauckERT. Dated January 2nd, 
1897. A disc armature is built up of two non-magnetic discs, mounted 
on the sbaft, and having oppositely-3loped ratchet teeth on their 
peripheries, between which and two internally toothed non-magnetic 
rings are held bundles of iron strips, bearing perpendicularly against 
the slopes of the teeth. The coils are secured sgainst the discs and 
rings by clips, and the spaces within the bobbins may be filled in 
with wood. 1 claim. 


272. “Improvements in secondary battery supports or grids.” 
J. J. Rooney. Dated January 5th, 1897. Frames or grids are made 
up of strips of wool felt laid crosswise on each other so as to leave 
epaces for the active material. The grid is built up of a number of 
vertically arranged hollow perforated casings, between which the 


é 
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strips are laid and fastened together by sealing wax melted by hot 
air introduced into the casings. Asbestos may be used in making the 
grids,and the casings may be replaced by pins arranged in rectangles. 
3 claims. : 

1,087. ‘Improvements in pipes and conduits used for electric 
cable mains and in jointing the same." N. Втммонв. Dated January 
15th, 1897. Conduits for electric mains are formed of pipes divided 
аы: Each length is recessed or provided with recess and 
projecting edge longitudinally along the meeting edges. The recesses 
receive a packing of any desired shape but preferably of V section. 
The two parts are held together by bolts passing through lugs or by 
separate bracing rings provided with clamping luga and bolte. The 


meeting edges may form internal and external flanges. Lengths may. 


be formed with brarches or inspection openings. The lengths fit 
together by spigot joints, a circular packing ring being employed. 
4 claims. 

1,435. "Improvements in or relating to electric railways on the 
sectional conductor system." J. F. MoLavanHrIiN. Dated January 
19tb, 1897. Relates to sectional conductor system with groups of 
conductors connected to an electro-magnetic switch. The sectional 
conductors are connected to contacts, over which an arm con- 
nected to the main supply is advanced step by step by a ratchet 
mechanism worked by the armature of an electro-magnet. The 
latter is excited by a current from the vehicle as it passes over 
the plugs in the road. The connections for a single line worked in 
both directions, two switches are used, and one or the other is 
operated according as a shoe is lowered from the vehicle to rub over 
one or other of the two series of plugs. A modified form of switch 
has two magnets, which are excited according to the direction in 
which the vehicle travels, and other slight modifications of the 
circuits, &c., are described. 12 claime. 


1,734. “A system of electrical signalling or communication 
between the occupant or occupants of a cab, carriage, or other 
road vehicle propelled by horse or other power, and the driver or 
drivers thereof and apparatus therefor.” W. Р. Mavcocx. Dated 
January 22nd, 1897. Relates to means for communicating between 
the passengers and drivers of road vehicles. Two double contact 
keys and а single contact key are mounted іп a suitable case, &c., 
inside the vebicle, and are connected by leads to two bells of different 
tones, or to a bell and buzzer which are mounted in a casing placed 
outside the vehicle and conveniently near the driver. The bells are 
sounded separately by pressing their respective keys and simul- 
taneously by pressing the single contact key, the keys normally 
touching their upper contacts. The three signals denote respectively 
"turn to the left," “turn to the right,” and start or stop.“ 3 
claims. 


1,827. Improvements in and connected with electric motor-cars." 
W. E. Heys. (J. J. Heilmann, France.) Dated January 23rd, 1897. 
A high-speed petroleum engine drives a dynamo, the current from 
which traverses a rheostat on its way to the electro-motor, which is 
suspended upon the rear axle and by springs. The electro-motor is 
wound in series and drives the balance gear of the Starley” or other 


suitable . The field-magnets of the dynamo may be excited by a 
separate dynamo, and a steam engine of the type described in speci- 
fication No. 5,118, a.D. 1894, may be substituted for the petroleum 
motor. 4 claims. 

1,936. "Improvements in electricity distributing boxes.” W. Н. 


Үпдатт. Dated January 25th, 1997. Distributing boxes are formed 
with a watertight joint between the cover and the base, and also with 
an insulating support for the wires. А bcx is formed with two walls, 
and in the annular s so formed an India-rubber ring is fitted. 
The wires are passed in through holes in the walls and ring. The 
cover is then screwed on, compressing the ring and so making a tight 
joint with the base and around the wires. e insulator consists of 
a stad, on which is fitted an insulating sleeve and washers, between 
which the wires are clamped, another insulating sleeve, a washer, and 
finally a nut. 3 claims. 


2,418. "An improved form of electrode for galvanic or secondary 
batteries." E. W. Bonson. Dated January 29th, 1897. The elec- 
trodes are made up of a number of comb-like plates formed up into a 
frame as shown. The teeth of the comb consist of lead strips, which 
may be plain or corrugated. The bars may have teeth projecting on 
each side of them. 2 claims. 

successively two or 


2,582. “Improved means for use in operating 

more electrical switches or sets of switches." T. H.PABEER. Dated 
February 1st,1897. Relates to means for operating in succession two 
or more switches, or sets of switches, for controlling motors, &c., by a 
single movement of a handle. One arrangement consiste of two discs 
mounted onaspindle which is provided with a handle or hand-wheel. 
A resistance switch and a moving arm, which is carried by the spindle. 
Levers pivoted and forked at one end to engage with studs carried 
by the disce. They aleo have projections which engage with recesses 
in the disce. The other ends of the levers engage with switches as 
shown. Oo turning the hand-wheel, the levers are successively 
actuated, as indicated in dotted lines, and are locked against return. 
The levers may control the field magnet circuits and the armature 
circuits, and by suitably arranging the discs a reversing switch also. 
Any number of discs may be mounted on the spindle and succeseively 
operate switches. 5 claims. 


3,963. “Improvements in electric cables.” S. Z. pg Ferrant. 
Dated February 9th, 1897. Cables of the kind described in specifi- 
cation No. 22,923, a.p. 1892, are built up by leading the circular 
strands through bevelled die presses in which they are squeezed to 
the required section. The insulator is then applied by winding 
machinery to each strand, or by leading through conical dies a "rp 
is folded over the conductor, after which the two parte are rolle 
together and further layers are wound on so as to be ready for the 


final armouring. Two forms of covering apparatus are describ-d ; in 
the first, the core is shaped afre: it leaves a drum, the insulation 
being applied as a longitudinal strip, and after the two cores are 
rolled together the outer insulation is put on before it reaches the 
take-up drum. In the second form, the first insulation is wound on 
after shaping, and, sfter rolling the two together, the cable is taken 
up on a drum so rotated as to twist the two cores together; the 
further insulation and armouring being afterwards applied. 20 claims. 


4,064. "Improvements in electric insulators.” В. DeLÉRY. Dated 
February 15th, 1897. Insulators are formed by screwing together in 
two parts an internally and externally screwed ring, a groove being 
provided to receive the wire. The insulator is secured by a screw 
stem. 3 claims. 


4,198. “Improvements in and relating to electric motora and 
dynamo-electric machines" H. H. Laxe. (E. A. Sperry, United 
States.) Dated February 16:b, 1897. Relates to means for con- 
trolling electric motors, particularly such as are used for propelling 
vehicles on streets or other railways, and for converting the motors 
into generators when stopping the vebicle so as to supply current to 
a system of electric brakes. In addition to the ordinary field coil 
the motor is provided with an auxiliary field coil of comparatively 
high resistance. The brushes and contacts of the controller are so 
arranged that, when the handle power is thrown to the off position, 
the armature connections are reversed and the circuit is completed 
through the auxiliary field coil, which maintains a certain amount of 
field magetisation as long as the car is running. A shunt is closed 
across the brake magneta. Farther movement of the power handle 
in the same direction short circuits the auxiliary coil and the con- 
nections are established. The regulating resistances are so arra 
that a larger number come into action on the brake side than on the 
power side. An automatic switch in the brake circuit, consisting of 
a magnet and pivoted armature, closes a shunt round the field-magnet 
should the current exceed a certain limit. In the case of a motor 
vebicle the brakes are connected in parallel across two conductors, 
one of which is grounded; in the case of a “trailer” they are 
connected in a group, the members of which are connected in parallel 
with each other, while the group as a whole is in series with the 
source of supply and includes a regulating resistance. 29 claime. 


5,819. “Apparatus for the demonstration of animal magnetic 
phenomena.” H. Purs. Dated March 4th,1897. Animal megnetiem. 
indicating. An indicator which may consist of two feathers fixed on 
a central g cap, so that it can turn horizontally on a supporting 
point, or may be an oval or other piece of any other material, 
similarly mounted, is stated to be attracted or repelled by the hand 
or any object held in the hand. 4 claims. 


5,859. “Improvements in electrical switches.” О. M. Dorman. 
and R. A. Surrn. Dated March 5th, 1897. The object is to give a 
quick break with considerable clearance. The handle and base are 
preferably made of porcelain. Brackets are secured to the base, and 
carry the spindle of the handle and aleo the spindle of the movable 
contact. This contact is forked or formed like sugar-tongs, and when 
in the on position completes the circuit between fixed terminals. It 
operated by the arms of a forked piece attached to the bandle by the 
sunken nut. A quick break is given by a spring wound on a rod 
fixed toa sbaft, pivoted to the contact, and sliding in a second shaft 
pivoted in the brackets. The terminals consist of angle plates 
clamped by hollow screws which pass through nuts inse into 
recesses formed in the base. The wires are led in through the hollow 
screws and clamped by binding screwr. 4 claims. 


6,351. “Improvements in electric incandescent lampholders.” 
H. H. Hatt and T. CLARKE. Dated March 11th, 1897. Relates to 
holders for incandescent lamps. A holder is screwed externally to 
fit a coupling nut on a flanged nozzle previously attached to a bracket 
or other support, in order that the holder may be fixed after it bas 
been wired, without twisting the wires. Holes are made iu the 
casing, sffording direct access to the binding screws, without taking 
к to pieces. The casing screws into the part of the holder. 
3 claims 

18,718. "Improvements in and relating to electric railways and 
tramways with overhead conductors." В. Н. Вновт. Dated August 
12th, 1897. Electric railways and tramways on the overhead 
system. Collectors. The trolley pole is mounted to swing in a. 
vertical plane without lateral swing when in use, and several 
forms of heads and supports are dercribed for this purpose. The 


‘socket which carries the pole vibrates on a vertical axis carried on а 


swivelling stand, and is beld up to the conductor by springs. The 


swivelling stand is, however, locked, except when the pole is pulled 


down to the horizontal position for turning it round, so that the 
vehicle may run in the opposite direction. The joints and suspending 
іесев are made of slotted pieces closed on to the conductor, во as to 
eave the wire projecting on the underside. At curves insulated 
guys support the conductors from a common point above and at the 
side of the conductors. 21 claims. 


18,7184. ‘ Improvements in and relating to electric railways and 
tramways.” В. Н. Вновт. Dated August 12th, 1897. Relates to a 
system of supplying electricity to the vehicle. The vebicle carries 
two trolleys or shoes which mske contact vely with two 
systems of contacts. One set of contacts is connected by branch con- 
ductors to the conductors connected to the auxiliary generator, 
produces a current which is amall and not dangerous, while the other 
contacts are connected by branch conductors to the main condactor 
connected to the main generator. The shoes connected to the 
motors, &c., from which the current may pass to the road wheel and 
return by the rail. Switch levers and electro-magnets are 
in the conductors respectively. When the shoe connects two or more 
contacts, the electro-magnets are energised, and the main current is 
allowed to flow from the levers to the contacts, and thus to the 
motors. 3 claims. 
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ELECTRIC VEHICLES AND THEIR 
RELATIONS TO CENTRAL STATIONS. 


` А 


A THOUGHTFUL paper on this subject—giving, to use an 
expreesion of Prof. Perry, “an answer to the question which 
is in all our minds "—was recently read by Mr. Perey Maxim 
before the American North-Western Electrical Association. 
Mr. Maxim claims for electricity, and also for the American 
manufacturer, the most important position in relation to 
automotric traction on common roads ; and his contention is 
iu both cases strongly supported. On the Continent of 
Europe, and especially in France, motor carriages have 
multiplied to such an extent as to require the careful con- 
sideration of the legislative and municipal authorities, and 
they constitute an important factor in the life of the p-ople, 
The French, however, in spite of their great success in 
developing the oil-motor type of vehicle, have, until recently 
at least, overlooked the practical aspect of the quertion, and 
the paramount claims of electricity from this point of view, 
in their eagerness to outdo one another in long-distance 
runs and trials of speed, which has become the controlling 
factor of their progress, “They have," says Mr. Maxim, 
“only just begun to: turn: their attention to the ‘pecuniary 
advantages of the automobile.“ The credit of an early cam- 
prehension of the importance of the electrio- vehicle and of 
the fact that it offers the quickest and easiest solution to 
the problem of economically applying automobile traction to 
practical use, is due to the American manufaoturer. It is 
not denied, however, that an extensive and useful field awaits 
the gasolene motor in its development. : 

The ready sale of American N carriages, which is 
effected abroad in the centres of- antomobilism, testifies to 
the correctness of the views held by "their manufacturers 
ав well as to the excellence of American methods in design 
and manufaoture. 


^ But а broader application of the electric motor carriage to 


the commercial requirements of módern civilisation resides 
in the immediate future. This cannot be doubted by those 
who are familiar’ with the careful trials of such vehicles, 
which have for some time past been.conducted in large busi- 
neas centres by extensive users of horse-drawn vehicles, and 
with the amount of capital actually appropriated by some of 
these enterprising but practical-minded firms for replacing 
the whole or a part of their horse equipment with апу 
propelled vehicles. 

Mr. Maxim holds that the electric carriage, like the trolley 
system for tram traction, has not only satisfied the expec- 
tations of its supporters, but has already opened ont a field 
far in excess of their original hopes. To this fact is due 
the increased prominence awarded to electricity abroad, in 
the home of the oil-motor carriage. This development and 
introduction’ of electricity, as compared with other motive 
powers, is moat remarkable, and surpasses any prediction 


that could have been made a year ago. At the recent Paris 
D . 
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cab contest, the most complete and practical series of testa . 
yet given to any class of vehicles, 11 out of 12 competitors — 


used electricity, and it is generally recognised that this is 
pre-eminently the power for the congested traffic of large 


cities. “Asa result of this cab contest,” says Mr. Maxim, 


* the entire Paris cab system will substitute electricity as a 
motive power before the close of the present year.” 

The attention of central station managers is called to the 
improved and improving status of the new industry, espe- 
cially as in many localities it offers a solution to the problem 
of approximating to а continuous day load, or a tolerably 
level load factor. 

In regard to the form of storage battery to be used for 
automotric traction, it is pointed ont that one with “ pasted” 
plates will probably prove to be the best from the point of 
view of high capacity; but that there are objections to all 
the existing cells of this kind, on the goore of delicacy and 
short life. Whilst, therefore, it is quite probable that a 
cell of the Faure type may be devised to combine durability 
with high capacity, foremost American manufacturers, in- 
cluding the Pope Manufacturing Company, have almost 
universally adopted the combination form, in which the 
peroxide plates are of the Planté type. 

Mr. Maxim’s conclusions as to the requirements in the 
case of batteries for traction are well founded and deserving 
of careful consideration. To be of value for this application 
an accumulator should have a capacity of from 3°5 to 4 
ampere-hours per pound of cell complete. This is in the 
case of a battery giving during. discharge a mean P.D. of 


1:9 volta; if the potential were lower, the capacity would -: 


require to be proportionately increased. The rate of dis- 
charge should not be lower than 1°3 amperes per pound of 
cell ; and it should be possible to increase this rate up to 4 
or 5 amperes per pound for short periods, without injury to 
the cell. The time requisite for a complete re-charge should 
not be much above three hours. With a battery fulfilling 
these requirements, a distance of 35 miles can, according to 
Mr. Percy Maxim, be traversed with an electric phaeton 
seating two people, without running down the battery to an 
injurious extent. But, in making such a statement, the 
weight of the battery which will maintain the requisite 
power over this distance, and also the speed of traction, 
Should assuredly be specified. These very essential parti- 
culars are here omitted; although, from data given farther 
on in the paper, we may calculate that the weight of 
battery must be 28°6 lbs. per ton-mile; whilst the ratio 


ampere-hours _ 44.1 gi с 

m ER 3'1 gives us time in hours, and 
юше. = 11°82 gives па tho reqaired peed of traction in 
miles per hour. 


The journey of 85 or 36 miles—the latter being the 
normal distance in the case of the Paris electric cabe—can 
be, and has been, greatly surpassed by the use of high capacity 
cells of short life. A run of 92 miles, without re-charging 
the battery, has been reported from Paris, but the competi- 
tion to realise such long journeys uninterruptedly is generally 
condemned by American engineers as removing the electric 
carriage too far from the field of practical utility, by the use 
of a battery incapable of withstanding rough usage, and 
economically useless by reason of its short life. The com- 
petition in question enables some firms in Paris to realise 


adequate profits in spite of the frequent renewals of the 
short-life cells; but the conditions which admit of this prac- 
tice are plainly of a temporary nature. 

Mr. Maxim states that the usual American practice is to 
equip a vehicle with 44 ocells in vulcanite receptacles, four 
groups being formed by boxing together sets of 11 cells. 
The four batteries, in parallel, are charged from a 110-volt 
cirenit, and three different speeds can be obtained by. varying 
the grouping of the batteries and the consequent voltage at 
the motor terminals. Thus, with all four groups in parallel, 
22 volta, approximately, are obtained; when two sets of two 
batteries in peralle| are connected in series, 44 volts and в 
double speed are approximately realised; and, with all the 
cells in series, the voltage approximates to 88. 

The motors are generally in series, but sometimes two 
motors on the same carriage are mechanically separate, each 
being geared to its own driving wheel. In this way an 
“ electrical balance " is obtained between the driving wheels, 
and the alternative of a * mechanical balance ” is N 
In special cases this arrangement is advantageous, | 

Mr. Maxim takes for illustration a single-seated 
“Columbia ” phaeton, which, he says, may be regarded as 
the standard of the day in its own field. It is described as 
follows :—The weight is, approximately, 2,000 lbs., 45 per 
cent. of which is due to the battery. The controlling 
apparatus consists of a foot lever connected to a 
band brake, a steering lever at the driver’s right hand, 
the controlling lever at his left, a push button for 
an electric signal bell in the controller handle, and 
a foot reversing lever to be used only for backing 
This carriage is at all times under the perfect control of the 
driver, can be turned in a 26-feet circle, and can be stopped 
on the level, when going at the rate of 10 miles an hour, 
within 25 feet from the point of application of the brake, 
supposing the occasion to warrant the wear upon the tires. 
The manipulations can be conducted with ease by persons 
without previous experience. 

The recharging of the battery, after complete discharge, 
can be effected within three hours, the charging current for 
the battery used with this vehicle being 40 amperes, s.¢., 10 
amperes for each set of cells in parallel. The batteries can 
be charged within the vehicle, but it is advisable to 
remove them, so that they may be under inspection. Auto- 
matic arrangements, in which a recording wattmeter is com- 
bined with a cut-ont magnet, have been employed with 
success for cutting out the battery when charged; but these 
are found to be unnecessary when the charging is in experi- 
enced hands, In regard also to the condition of the batteries 
during the run, a little experience allows of its being inferred 
with tolerable accuracy from the diminishing speed, slight 
as this may be. It has been found by experience that the 
average coachman or driver becomes competent after a week's 
instruction to take charge of the carriage. 

A considerable portion of Mr. Maxim’s paper is devoted 
to the delivery business, represented in our metro- 
polis by Messrs, Pickford & Co. and Messrs. Carter, 
Paterson & Oo. The following data are given in 
connection with a delivery waggon, which is oon- 
sidered a good example of the dry goods type:—Total 
weight, loaded, 4,500 lbs, including two drivers and 
1,000 Ibs. of useful load ; maximum mileage, 25; weight of 
batteries, 1,800 lbs. The expense of running this waggon 
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for two 15-mile trips would be that of 18:5 kilowatt-hours ; 
and the yearly expense, for 300 working days, would be that 
of 4,050 kilowatt-hours. Now, it would appear from data 
obtained in the large eastern cities, that the cost of stabling 
one delivery horse at the owner's stable, together with the 
cost of shoeing and of repairs to harness, amounts to 250dols. 
per annum. Bat an electric delivery waggon, with the two 
battery charges, can do the work of two horses, of which the 
maintenance would be $500, or, say, £103, per annum, 
Since this sum would allow of payment for electrical energy 
at the rate of over 6d. per kilowatt-hour, the conclusion 
seems justified that “any reasonable price for power 
would leave a considerable margin in favour of the electric 
rage A 

With regard to the relation of such vehicles to a charging 
sation, it is anticipated that the former would generally start 
in the morning with batteries that had been charged over- 
night. But, after a first trip, recharging would be required ; 
and about mid-day there would probably be more or less of a 
* peak" on the. central station load line, This would be 
followed by an afternoon load, and by another peak at the 
close of the day. This applies more particularly to the 
routine of some large, firms; but the use of electric waggons 


by а large number of small concerns worked under different -. 


programmes ought to effect a day load approximating to a 
fair degree of constancy. | 
Mr. Maxim considers that the operation of a cab or omni- 


bus system would work still more to the advantage of the 


central station, and that in many places, especially in localities 
where, for seathetic reasons, the trolley line is excluded, the 
demand for.omnibus service is without doubt a real one, and 
will, within the next 12 months, call for the equipment of 
many such lines. But their success must rest in a measure 
upon the oo-operation which central stations may afford ; 
and it would seem that the desirability of increasing the day 
consumption of power, as well as the magnitude of the 
ultimate demand, would invite the most favourable con- 
sideration of those who have the management of snch 
stations, К. 

A suggestion which long ago was made in this country is 
about to be carried into effect in New York—that of a 
so-called “hydrant” for charging traction cells in situ. 
This is now being perfected by a prominent electric com- 
pany, and consists of a coin-controlled, or “ penny-in-the- 
alot” mechanism, with a wattmeter, voltmeter, rheostat, 
switch, and terminals. 

Several central station managers have already led the way 
in the direction above indicated—as, for instance, at the 
station of the Central Railway and Electric Company, New 
Britain, Conn., where facilities for charging the oells of 
itinerant electric vehicles were provided nearly two years 
ago. i 


———— Á— 


No one can blame the telegraphists for 

8 endeavouring to better themselves, but it 
may be doubted if their position is really 

a very strong one, or whether their case has been put 
forward in a manner which can command admiration. 
Mr. Hanbury may be wrong in describing telegraphy аз 
“only a superior kind of typewriting," апа in stating 
that. “sorting required more skill than did the ordinary 
telegraph work.” The telegraphiets on the one hand 
have urged the importance of their work, and on the 
other hand have done a great deal towards minimising 
its importance. They have asked for increased pay, 
and have striven with success, to get the technical ex- 


aminations to which they were subjected, abolished. If 
their services required the high skill they claim, then 
those who were capable of showing this high skill should 
have had no difficulty in passing a technical examination. 
Their position would then have been almost unassailable: 
They could have said, You have shown the importance of 
our position by requiring us to qualify for a technical 
examination which did not originally exist; we have 
worked for and this examination, now pay us ac- 
cordingly.” It could not have been contended, we think, 
that the teet, was a very severe one (according to the schedule 
which has been shown to us) апа its abolition was, we think, 
a departmental mistake from the point of view of obtaining 
a highly efficient service, and it was a disastrous abolition to 
the argumentative telegraphist agitator. Higher qualifications, 
higher pay, is all right, but lower qualifications and higher 
pay is hardly so. There is, we think, also something in 
Hanbury's contention that a higher class of men than is 
requisite for the efficient discharge of the work of a tele- 
graphist enter the service and may suffer accordingly. That 
the Commissions which have dealt with the complaints have 
been properly constituted may admit of doubt; it is an 
extremely difficult thing to obtain a tribunal which shall be 
really satisfactory. The wrong men are often called to give 
evidence, i. s., men whose acquaintance with the subject is 
imperfect ; whilst those who do know are left unquestioned. 
The agitators call for a Parliamentary inquiry, if such were 
granted would the decisions of the same-be accepted ? 


Тнк French Exhibition, to be held next 
year, is not attracting from English elec- 
trical engineers the attention which it 
should do. It is different with the Americans, and we are 
disposed to think that English manufacturing engineers 
should take advantage of this Exhibition to show of what 
they are capable. The national character for solidity ought 
to prove in English construction that the nominal or rated 
capacities which are used are much less than are allowed by 
foreign makers, and in competitive work this must often 
tell unfavourably unless English machinery is known. Paris 
offers the opportunity for doing this. In the January 
number of the Proceedings of thé American Society of Civil 
Engineers, considerable space is allotted to a paper by an 
eminent American engineer, Mr. E. L. Corthell who has 
been in Paris taking notes. As electrical science is to be the 
keynote of the Exhibition, the electrical building will be the 
most striking object. It is shown in a bird’s-eye view stand- 
ing in the centre of the Champs de Mars. The total area of 
the Exhibition will be than in 1889, though the site 
is practically the same. The additional area will be that on 
the right bank of the Seine, now occupied by the old Palace 
of Industry, soon to be removed. There will also be con- 
structed a new and permanent bridge across the Seine. This 
is remarkable as having an exceedingly flat arch with a ratio 
of rise to span of only 1: 17:12, giving the great thrust 
of 288 tons per square metre. A movable sidewalk is 
to be constracted, one platform moving at six miles 
per hour, the other at three miles per hour. But as 
there will be regular stations, passengers will need to 
alight at these. The speed.of travel from place to place 
oan easily be 10 miles per hour with а fair walker. The 
motive рота is to be electrical and rollers аге to be 
India-rubber covered for silent ranning. Doubts are thrown 
on the elevated position of this moving platform, if only on 
account of the serious obstruction of the view. The ascent 
of a staircase is also an objection. Though only narrow, 
4°26 and 2°62 feet wide respectively, the platforms are ex- 

ted to accommodate 50,000 passengers per hour in its 
ength of 2:6 miles. We would urge upon English manufac- 
turers the desirableness of putting iu an appearance at this 
Exhibition. Because they are now so busy is no reason 
that they should neglect so useful a means of becoming 
known. Americans mean to push their own interest at 
Paris, and they have great experience in electrical work, but 
we do not believe that their productions are so solid as our 
own, nor are they better made or finished. а. 


The Paris Exhi- 
bition. 
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RETURN FEEDERS FOR ELEOTRIO 
RAILWAYS, 


Іх the Elektrotechnischer Neuigkeits- Anzeiger, Nos. 9, 10 and 


11, there ap a mathematical investigation by Br. Bóhm- 
Raffay on the question of insulated return feeders, which will 


be of considerable intereat to electrio traction engineers. 
The corrosion of iron structures by ground return currents 
has now become in America a very serious drawback in 
connection with trolley lines. The insulated return feeders 
appear to be the only thorongh means of combating this 
evil, and cons‘ quently they demand the careful attention of 
engineers in this country while eleotrio traction is yet in ita 
We consider it desirable, therefore, to give a 
somewhat full account of Béhm-R:ffay's investigatio>, which 


infancy. 


moreover does not admit of much abridgment. 


Ihe aim of the article is to give simp'e formals or where 
possible graphical methods of determining the section and 


volume of the return feeders. 


I.—De&TERMINATION OF THE POTENTIAL Dnor. 


If an insulated conductor of resistance R carries a current 
€, the drop of potential A at its end is given, as is well 
If the conductor is 
homogeneous and of uniform cross-section, and its length is 
L, the loss of potential at any distance z from the initial 


point will ba A, = c I and the potential gradient along 
the conductor will be represented by a straight line whose 


kuown, by the expression A = C R. 


inclination a to the axis L is given by the formula 


tana = СЕ, 
L 


If the whole current is not communicated to the conductor 


at one end, bat only > and — at the middle, the loss of 


potential in the two halves will be © and <= rer peotively, 


and the total lors in the whole conductor will be 3 c R. 

_ The potential gradient now becomes a broken line; and it 
is evident that the total loss of potential in the conductor is 
smaller, the greater the number of «qui-distant feeding 
points in the conductor. 


In order to investigate the general саве, let оч suppose 
thut the conductor is divided into n (qual parts, each of the 


resistance Е, and let each point of division be fed with а 


current с = © 
n 


C/n C/ /n 
ze | an | ae | в 


à 0 С (1) 
n 2 


|” Га 1 | 


Сл Е 
а — } n 


If we number the sections from left to right, the loss of 


poteutial iu each part comes out as follows :— The first section 
must carry the whole current, while every following section 


carries always current less than the previous. The loss of 
potential in each section will therefore be 


CR 
^ 


In the firat ection è 


| 


„ Second , ё, 


с R 
— (n — 1) — 
„С ун 


„ third „ 5 „ 6 — 
7 


R 
2) 5 
ard p last „ 


The total loss of potential between the ends of the con · 


ductors is obtained by summing the expressions on the left 
hand side, which fora an arithmetical series. 


a2 228 57 ( ＋ 0 2 = 2 (nt 1). 


If the number of feeders, n, is infinitely great, in which 
саве с will be infinitely small, then А = = ard the los of 
potential between the ends of the conductor, when it is fed 
uniformly along its whole length, will be only half the loes 
тод occura when the whole current flows through its whole 
ength. | | 

An analogous case occurs in the theory of beams. When 
a cantilever of length, L, fixed at one end is loaded, at the 
other end with a weight, w, the greatest bending moment is 
WL; when the same weight is distributed uniformly slong 
the whole length of the beam, the greatest bending moment 
WI. | 
18 ———- 


In an electric railway with coasiderable traffic, n is always 
a large number and the formula for the potential drop 4 = 
4 E may be taken as sufficiently accurate. The variations of 
the current at the feeding points in an actual railway are so 
great as to make errors introduced by the use of the formala 


А = 2 of no importance. o is here the current at the 


central station and R the total resistance of the rails. If we 
take, for example, a 10 km. track, with moderate gradients, 
and а 5-minutes service, running at 10 km. per hour, the 


number of cars will ba 24 and A = s x 25, which is only 
4 per cent. different from what would be given by the 
formula PE even if we take the case when two cars meet 


and n = 12, the difference between 74 18 and 925 is only 
8 per oent. 

: If the current is uniformly fed to the conductor the 
potential gradient is a parabola, the equation to which is 


y= 2. The parabola passes through one end of the 


conductor and the apex lies vertically above the otber end. 
In the above equation the apex is taken as the origin of 
co-ordinates and the above-mentioned perpendicular as the 
axis of abscief e. 

Hitherto we have assumed that the conductor is com- 
pletely insulated. This is, of course, not the case with the 
rails of an electric railway as a return; hence the 
corrosion of water and gas pipes and other ills. 1 

The injarious effects are greater, the greater the potential 
difference between the rails and the ground. 

The potential difference will be greater, the greater the 
current which the rails have to carry. 

To reduce the drop of potential in the rail return, and 
between the rails and the ground, insulated return feeders 
are made use of. The inflaence of these return feeders on 
potential gradient of the rails will now be investigated. 

The central station is supposed to Ъз at one end of the 
line. The two ends of the lice are supposed to Ъз connected 
to the dynamo in the central «tation, the one by an insula 
cable, and the other by a resistance «qual to that of the 
cable. It is assumed that half the current supplied to the 
rails will flow to each of these two conductors connected to 
the end of the rails. Since each half of the line has a 


resistance T the maximum potential drop from the middle 


of the raila will be 4, = =. This redaces the drop to } of 


that which occurs when no r: turn cable was used. 
Ao analogy from the theory of beams also comes in here. 
When a uniformly loaded beam is supported at both ends, 


the centre ів . The number of supporta of a uniformly 
loaded beam correspond to the number of feeders and the 


bending moment to the potential difference at any point 
of the rail. The analogy appears to apply generally. 


| 
| 
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If the whole line is divided into m sections by the terminal 
connections of return cables, the maximum potential drop 
between any two cables will be ; 
| с в CR 

жаке maa 


aformula which may be deduced by calculating the maxi- 
mum bending moment in a beam of length n, with a uniformly 
distributed load, c, and divided into m equal sections by 
supports (N.B.—The beam is supposed to be cut through at 
each support). 


In fig. 2 these potential gradients are graphically repre- 
sented for a particular case. A horizontal line is assumed, 
18 km. in length, upon which 36 cars, taking each 15 
amperes, run. The resistance of the rail return is 0°01 
ohm per kilometre. The line is a double track, and the 
Moment is chosen in which two cars meet, therefore, с = 
86 x 15 = 540 am R = 0°01 x 18 = 0°18 and n 


= 18. The potential drop when no return cables are used 
540 x 018. i Р ( 
84 = eu qs ei 19 — 51'8 volta, or (approximately) 


д, = 540 x 018 


— — 


= 48:6 volts. 


If one cable is connected to the end of the line, since the 
number of supply points (17) is uneven, 


540 x 0°18 


А, ж X = 19:15 volts. 
With another cable connected to the middle of the line 
540 x 018 
BÉ Миз... cc m 
А ONU. 8 volts. 
With two intermediate cables 
540 x 018 
A ED unm S E 
А TE 1°3 volts. 


Il.—DETERMINATION OF THE CROSS-SECTION AND 
VOLUME OF THE COPPER. 


Now tocalculate the section of the copper, on the assumption 
that the fall of potential in each cable is the same, so that 
the points of connection to the rails may be at the same 
potential, let there be, besides the cable to the terminus and 
the connection to the beginning of the line, m intermediate 
cables, which are connected at equi-distant points. The near 
end of the line isclose to the central station, so that the 
length of the cable in this case is negligible. The line is 


divided into m + 1 equal sections by the m return cables, 
and the sum of the currents in each of these sections is 
On, = "eA NM 
i m T 1 
C - 
m 41 
amperes, while the current at the beginning and end of the 
C 
2 (m4 1) 
If the return cables are laid along the side of the line, the 
L 


length of the first is 7, = теа й. 


Each cable carries, therefore, a current of 
line is, in each case, 


of the second 


l= 2L and so on. 
m ＋ 1 


drop in the conductors, K the conductivity coefficient, s the 
cross-section of a conductor, then | 
Cnm ү Cm L. 


Cm ha 
Stew tm K A 2 K A 


Substitute, now, in this equation the values of Ii, l.. . . and 
we obtain 


If A be the permissible potential 


Cm L L C L 
2 „ eeee = - 
(5) K A „ ЕП ы a a +m) 2 KA 
Cm L m C L ° C 
S15 е COS. wl ee eee. ©, аса 
uel Og cbe у азаа TE 
1 0 Lm C L 
m+il2KA m--1 2K A 
CL CL 
28) Se —— Ei а РИ 
f 


Now, this last expression is a constant, since L and c for a 
given line are constant. It follows from this that “ the total 
pele cross-section is the same whether one cable only is 
app ied to the distant end of the line, or whether any number 
of cables are connected to equi-distant intermediate points.” 

In order to calculate the volume of copper in the return 
cables, it is only necessary to multiply ad member of the 
first expression for 2 (s) by /,, Ia, &c.; then 

Cin L? 


У (vol) = T l +13+....3} + x 25 


substituting the values of Ii, /,, &c., in terms of L and m 


_ Cm "P ei Pio m? L? \ 
29) Ж la + 1) (т +1)? (m + 1)? 
+ Cm LÀ 

KA 2 
SM J pom D 
= CESVI T3 916 +... 0 K ; 


The part within the brackets is some of the squares of the 
natural numbers up to m, ie. = m (m + 1) (2 m + 1) 
6 


When this and the value for Cm is introduced into the 
formula, 


2 (vol) = 


C І? m (m+1) (2m-1) ET L? 


(m--1) KA 6 'т+1 2KA 
= 0 1? CL? 
8 K A 6 (m + 1) Kå 


This expression has evidently a maximum value when 
т = o, and a minimum when m = &. 

It follows, therefore, that the quantity of copper required 
when one conductor is connected to the terminus of the line 
is a maximum; and when an infinite number of return 


. cables is used it is a minimum. 


The difference between the maximum and minimum 
quantities of copper is considerable. Making m = 0 in the 
above equation 


EN. /, OL? 
X( KT K 
i4, the quantity of copper is 50 per cent. more with one 


cable than with an infinite number. 
The value of the second member of the expression for the 
quantity of copper decreases very rapidly, with the increase 
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of m. For example, using three return cables, the. second 
member is only about 3 per cent. of the value of the first; 
using six returns it is only 1 per cent. It is not to be 
forgotten that the maximum potential drop with one cable is 


CR м; : 1 nog OR OR 
"ud while with three and six it is 128 Bnd 2m» 
respectively. "Therefore, besides using less copper, there is 
in the latter ceses, a very much more favourable potential 


gradient. 
(To be continued.) 


OZONE AND FOGGED PHOTOGRAPHIC 
PLATES. 


By E. ANDREOLI. 


I READ some years ago in an extract from the Dublin 
Chemical and Philosophical Club that Dr. Emerson Reynolds 
stated that the latent image (i.e. the image before it is 
developed), when submitted to the action of ozone, was com- 
pletely obliterated ; not only was it impossible to develop it, 
bat a second image might be re-taken in the camera upon 
the same plute. This, he said, is against the mechanical 
theory of photography and proves that it is due to chemical 
changes in the sensitive film. 2 | 

No doubt this action of ozone on sensitive photographio 
plates is not generally known. 

If ozone destroys a latent image on a photographic plate, 
why should it not restore to a fogged film its primitive 
properties ? 

vor should it not oxidise the silver compounds which the 
white light has reduced ? | 

Starting from this fact, that, according to this statement, 
ozone destroys the effect of the exposure of a rdi sa 
plate to light, I made the following experiments a few days 
ago :— 

In the dark room two dry plates were half wrapped in 
tinfoil and black paper and then the non-pro films 
were for two seconds exposed to the white light of the sun, 
which on that day was very brilliant. | | 

Under ordinary circumstances the part of the film. which 
has been struck by daylight would be inevitably fogged ; it 
would no longer be able to take even the faintest image, 
and when dipped in the developer would simply turn black, 
because light has spoilt it and it has become utterly un- 
available for photographic. purposes. 

I ozonised the plates daring about four minutee, and after 
this I placed them under a Röntgen tube, and in the usual 
manner I photographed an eye-glass in ita case. On the day 
before, I had exposed two plates to the light of &n incan- 
descent lamp and ozonised them afterwards, and this first 
experiment had been somewhat encouraging ; two following 
ones, however, had been a complete failure; there was an 
image on the halves which had not seen the light; the other 
halves were as black as pitch, 

The experiments to which I refer now were successful in 
that sense that the image ofan ев» in its case was visible 
on the whole surface as if the silver compounds of one half of 
each plate had not been acted aper by light. I will not 
pretend that the two halves of each plate were equally trans- 
parent ; this is a matter of detail; with more ozone (I had 
only four small luminous tubes) there would be no difference 
between the two parts of the plates, and the image would be 


as sharp on the halves which have seen the light than on 


those which have not seen it. 

Captain A. W. Abney in his * Instructions in Photo- 
graphy " speaks of general fog, by which he means the fog 
produced in development, caused by the partial reduction of 
the silver salt all over the film. This, he says, is probably 
due to the decomposition of the gelatine by long ing, the 
products of which in the presence of a developer are apt to 
react on the silver salt and produce a partial reduction on it. 
The production of this kind of fog and electrical disturbances 
in the atmosphere are apt to go together. 

Another fruitful source of fog is the light admitted to the 
plates during preparation or development. Whatever may be 
the cause of the fog, if the emulsion be not hopelessly at fault, 


or if the plates have seen the light, according to Oaptain 
Abney, who does not suggest the use of ozone, the remedies 
are: the use of potassium bichromate or the addition of 
cupric chloride or of a few grains of ferricyanide of potas- 
sium with a little bromide of potassium. _ 

Prof. R. Meldola is, I think, the only specialist in photo- 
graphy who has treated this question of the disappearance 
of the invisible image, which he considers as & photo reduc- 
tion product. “Such & compound,” says he (“Ohemistry 
of Photography,” 197), '*like all reduced uota, is 
susceptible of oxidation. In accordance with this view of 
the compotition of the invisible image, it is found that the. 
latter can be destroyed by oxidising agents . such 
as nitric acid, the chromates, perma metallic per- 
haloids, which are equally effective in destroying the invisible 

e ээ 


i ; 

“ It is generally believed also (p. 205) that atmospheric 
oxygen (or ozone) plays a part in the obliteration of the in- 
visible image. The destruction of the image may, in such a 
case, be due to indirect rehalogenisation, that is to say, the 
oxygen or ozone may oxidise the halogenised sensitive, and 
ak ii the halogen, which then attacks the reduction 

uct.” 
j The above-described experiments confirm the statement 
made by Dr. Emerson Reynolds on the erasure by ozone of 
the image impressed on the film, and show the possibility of 
restoring to the plates their sensitiveness. 

Beyend the interest which they present from a scientific 
point of view, they did not seem, however, to present any 
particular character of usefulness; but a friend has suggested 
that in the works where photographic plates are manufac- 
tured, the ventilation by czone may prove beneficial in re- 
moving the many causes of reduction which fog the films. 
` I intend to carry out a series of exhaustive experiments to 
ascertain the regenerating power of ozone on photographic 
plates which have been submitted to a more or leas prolonged 
exposure to the daylight, and I will have for the readers of 
the ELECTRICAL RRVIEw some blocks showing the results of 
the resuscitation by ozone of photographic plates killed by 
daylight. 


CORRESPONDENCE. 


< Wireless Telegraphy in 1849.“ 


Mr. J. W. Wilkins's interesting letter published in Г 
issue of the 24th ult. carries us back to early electrical days, 
1849, but I can well recollect when a youth, and having the 
privilege of fishing in the iid en River in the Kensing- 
ton Gardens, seeing some gentlemen with wire and battery 
doing something at the water's edge, first on one side then 
on the other; this would be about 1848. 

Many years after this I was informed by Sir Henry Tyler 
(late of the Board of Trade) that he was the gentleman who 
was trying experiments to send a current across the water 
without a wire used as a conductor. 

No doubt he could tell us the result of his experiments, 
but the principle he worked on is very different to that on 
which the present experiments are being made. 


C. E. Spagnoletti. 


Central Station Voltmeters. 


Referring to Mr. C. B. Niron's inquiry in your issue of 
10th ult., I would point out that the voltmeter used in the 
Folkestone Central Station for paralleling is of the Kelvin 
moving coil type. It is arranged with ita zero at the middle 
of the scale, and the design of the instrument is such that 
the widest divisions are given at each side of zero, The 
instrament is one with a single circuit, the ends of which 
are connected to the terminals. One of the instruments ai 
Folkestone is used when a dynamo is being up, to 
indicate when the voltage of the dynamo is the same as that 
of the circuit on to which it has to be switched. A double- 
pole voltmeter switch is arranged to put the instrament 
„cross the main dynamo switch. The. instrament indicates 
zero when there is no difference of potential across the 
switch. If the voltage of the dynamo is higher than that 
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across the buss bars, then the pointer will be deflected to the - 


“dynamo” side. On the other hand, if the voltage of the 
bus. bars is higher than that of the dynamo, the pointer will 
be deflected to the “ buss bar” side. The sensibility of the 
instrament is such that 20 volta gives a deflection over the 
whole scale on each side of zero, and the internal resistance 
and the winding of the coils enable it to withstand the total 
voltage across its terminals without damage. 


James Ferguson, 
Manager, Electrical Department, 
JAMES Warre, Glasgow. 


The Telegraphists and Mr. Hanbury. 


May I call I attention to the following statements 
made by Mr. Hanbury, M.P., in the House of Commons, 
February 20th (Monday), 1899 :—“ Telegraphiste talk as if 
operating work was skilled work of & superior kind, but it 
was only & superior kind of typewriting." In addition, Mr. 
Hanbury, in reply to a question by Mr. Spicer, said he did 
not consider the telegraphists were performing more efficient 
work than in 1870. The postal telegraph clerks desire to 
combat these statements, and wish to obtain an expression of 
opinion from a number of gentlemen, who, either in their 
capacity as editors of newspapers, or electrical engineers, 
have been able to form definite opinion regarding the skill 
required of a telegraphist. If yon could state, however 
briefly, whether your views coincide with those of Mr. 
Hanbury, I shall be very grateful. 


E. H. O., per S. W. Belderson, 
Parliamentary Secretary, Postal Telegraph Clerks’ 
‚ Association. | 
[As stated on a previous oocasion, our columns are open 
to the discussion of the position of the telegraphists. e 
refer in a leaderette to the general subject. —Enps. EL Ec. Rev. | 


The Kilduchevsky Mega-Telephone Transmitter. 


Sending to your valuable paper the ond fide description 
of my telephone transmitter and the resulta obtained thereon, 
I 5 to receive from you a fair and technical criticism, 
but I regret to notioe that yow have stated some misleading 
points in your article, viz. :— | 

1. Never was it “stated” that dust, moisture and derange- 
ment can oxidise carbon; it is obvious that the sealing of 
microphonic contacts in a vacuum will prevent oxidation. 

2. The of the wire of the 2,000 miles long overhead 
line was from 4 to 5 millimetres diameter, but I alwa 
understood that the total resistance and capacity are only 
interesting in the ооо tests, not the gauge only. 

8. The tests in this country were carried out on an 
artificial cable in which the essential electrical condition of 
a modern Atlantic telegraph cable were accurately repro- 
duced. For the purpose of comparison, two of the most 
efficient telephonic transmitters were pitted against mine. 
Both had been previously tested to make sure that they 
worthily represented their respective t ра. 

On ringing the section of the cable into circuit, with 
a resistance of 342°9 « and a static capacity of 34°62 m. k., 
the product being 11:861, the intensity of the two trans- 
mitters was much reduced, and the “ Kilduchevsky” 
became marked by the best. | 
I believe that it was a fair test for all the three trans- 
mitters, as they were tested on the same conditions. - 

As to the novelty of my invention, the question is decided 
by the American and German Patent Office. 

But I am of the same opinion as Mr. W. M. Mordey 
(Society of Arts, February Өш), that it is always the case for 
a number of people to say that they have done the same thing 
20 ago; the iar thing is, that those statements are 

e only after someone brings an invention to a success. 


Paul Kilduchevsky. 


[The exact wording of the description forwarded to us is 
‚ав follows :—“ The power of the current may be increased to 
any required extent without liability of oxidation of the con- 
taota, and the same are protected from moisture, dust, and 
from derangement, and no packing can occur.” To an expert 


minimum thiokness as well as 


register any very 


doubtless, total resistance and capacity are only interesting 
in the telephone tests,” but all are not experte, and to such 
the 2,000 miles bare statement is most misleading. It is 
unfortunate that Mr. Kilduchevaky did not say of what type 
the “ two of the most efficient telephonic transmitters " were. 
—Eps. ELxC. Rxv.] 


The Fittings Censorship. 


The letter which you have seen fit to publish from Mr. 
C. A. Olarke consists chiefly of a violent personal attack 
upon myself, and во far as it is this, it is a matter of not the 
slightest moment to me, and if it had been nothing more I 
should have left it unnoticed. There are, however, one 
or two statements concerning which my silence might bs 
misconstru 


ed. 

It will be readily understood that in introducing so novel 
a course as the registration of fittings, it is impossible to 
foresee every contingency that may arise, and in one or two 
points I found it possible to modify the rules so as to meet 
the convenience of manufacturers without detriment to the 
interests of the Corporation or their consumers. I accord- 
ingly sent round on February 6th two circulars to all 
manufacturers whose addresses can be found in the directory; 
copies of these ciroulars I enclose in case you should care to 
find space to publish them. 

Mr. C. A. Clarke is merely an agent, and not a manu- 
facturer, and hence he did not receive these circulars, since 


registration ғ 
vision of duplicate fittings does not concern Mr, C. A. Clarke 
in his business. | 


register apparatus not manufactured by themselves, If I 

decide on this course, Mr. Olarke will receive a circular 

informing him of the fact. B 
There appears to be a great deal of aa, arsi 


what the registration which I have introduced really is. All 
that is required is that fittings used shall conform to certain 
testa, and the actual fittings may be submitted, but in order 
to avoid the inconvenience of contractors having tosubmit the 
"wn kind s NE many ше over, I arranged that such 

ttings might aanently registered on certain con- 
ditions, one of these beni tha samples were submitted in 
duplicate, one for testing, other for show purposes. It 

ill thus be seen that it is not obli upon any to 
register the fittings, but they may do so if it suits their own 
convenience, and I find that the majority of manufacturers 
are gladly availing themselves of this, 

As regards the alteration in the regulation as to flexible 
wire, it is quite true that I now give contractors the choice 
of employing wire insulated with pure rubber of a certain 
ini th vulcanised rubber. I 
did this in order to bring my own regulations in harmony 


with those of the Institution of Electrical Engineers. 


Mr. C. A. Clarke's statement that I have made private 
exceptions in favour of individuals is absolutely and entirely 
true, ; | 


un ? 
С. Н. Wording ham. 


[Cory or Orncuran.] 


Dear Sirs,—It having been represented to me that some hardship 
is entailed on manufacturers by requiring them to submit duplicate 
ve character ve 


expensive fittiogs, it is not 

often that these are in large quantities, and in issuing the new 
regulations I quite contemplated that these would be applied for 
under Form A, that is to say, that a manufacturer would not seek to 
expensive apparatus, bat would leave it to the con- 

tractor to apply. in each particular case, where such expensive ap- 


quantities as to render re- 


a on under Form A necessary, it would then surely be 
for the manufacturer to apply under Form B for regis- 


By expensive a I mean fittings costing, say, £5 and up- 
у, : 


| О. Н. WonbrINGHAM, 
Per W. М. and C. 
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: [CopPr.] 

Dear Birs,—Certain questions have arisen in connection with the 
granting of certificates of registration for fittings supplied through 
agents. І have to inform you that it is impossible to grant а certi- 
ficate to any bat the actual manufacturer of the fitting which it is 


‘sought to register. 
i:t In those cases where an t sells fittings which, for trade reasons, 


agen 

it 1s desirable should be sold without the name of the actual manu- 
facturer being disclosed to the public, I have no objection to treating 
both the application and certificate as-confidential, вау that the 
manufacturer has no objection to this course. Thus, suppose an 
agent, A, sells fittings manufactured by B, the application for 
tration is signed by B, and the certificate is made out to B, but the 
samples are shown here on the sample board, and instead of being 
marked manufactured by B, are marked supplied by A. 

Another point which has arisen is ia connection with articles 
sold by agente who are necessarily without the original certificate 
granted to the manufacturer. As purchasers often require to see 
the certificate before giving an order for fittinge I shall be happy 
to isene duplicate certificates for any fitting at the request of the 
manufacturer.— Yours truly, 

C. Н. WonpraeGBAM, 
Per W. M. and C. 


——— — ——— ——— — аә - 


Shocks from Motors. 


." Should the frame of a motor be insulated or earthed ? 

We have recently seen how the many established rules 
disagree.on this point, and it appears to me that the discussion 
at the I.E.E. meetings led to no unanimous conclusion. 

A study of the possibilities under all conditions .shows 
that an equally severe shock might be received under 
circumstances by touching a brush or terminal whether the 
-frame were “insulated” or “earthed.” With the former 
method, also, the mere touching of the frame might result 
ш a shock, un impossibility, of course, with ап “ earthed ” 

rame, · se | 
Wo bave further to consider that direct coupling and 
driving through gear ís à common necessity, and insulation 
under such circumstances would be out of the question. 

I would therefore suggest that no effort be made in future 
to insulate the motor frame, and that if the voltage should 
exceed 200 an efficient earth connection be provided, and all 


live connections suitably guarded. · 


David Stevenson. 

March 1st, 1899. dia "n 

AE P The Nernst Lamp. TP 

Allow me to draw your attention to 8 mistake which 
occurs in ** Notes" of your last issue. In giving particulars 
of the scheme of the. Nernst Electric Lump Company, уба 

Bay that the game is. acquiring the patent rights in the 
Uuited Kingdom, whereas the proposed company acquires 
only certain colonial rights. Te us ИРЕ. 

May I, whilst on this zubjeot, point out that one does not, 
in view of counsel's opinion and of the publication of the 
Nernet blue-bo6E; see in what colonies valid patents can now 
be obtained. К< 

Surely it would Куе been easy for the directors of the 

‘Nernst Company to ascertain this, ind to inform the public 
more fully. | р 

That the promoters should have floated the company 
whilst matters are in such a problematic condition, is much 
to be regretted, and can only do harm to electrical enterprise, 

.. . I may add tnat I have given the Nernst lamp 
my attention for tome time, and have made experiments 
with the sume object in view. Tnese have been so far quite 

Butisfuctory, and 1 can confidently state that, by the process 
I refer to, ſamps of any candle-power and voltage cau be 


produced consuming only 1°5 watts per candle. No pre- 


liminary heuting is required. | 
| F. Fanta. 


< -Kilduchevsky Mega-Telephone Transmitter. 


I note that your excuse for publishing a false statement 
regarding my kwets of this transmitter is that it was con- 
-tamed in a М3. that som body (name not given) was kind 
enough to send you. Can it be that anybody can get any- 
“thing inserted in the ELECTRICAL REVIEW at the cost of a 
postage stamp — a 

May I ir quire why if, as you claim, you Лай heard of 
artificial cables without bobbins, your leading article con- 
demned all such cables for telephone testing without reserva- 


tions in favour of those innocent of inductive reaction? To 
have written that some artificial cables are suitable while 
others are not might conceivably have done good; to 
stigmatise all as bad surely justifies the reader in suspecting 
ignorance or carelessness. | 

Then you speak, in the same article, of * the all-important 
element of gauge,” and say “avery bad telephone would 
work well through 5,000 miles if the wire were of sufficiently 
large gauge.” Sarely you must recognise that other things 
—metal, dielectric, mode of erection—have to be considered. 
Gauge alone would not compensate for errors in respect to 
these. Can the ELECTRICAL REVIEW cite any authentic 
instance of even a very good telephone having spoken 
through 5,000 or even 2,000 miles ? If not, why say that a 
very bad one will do so? The leader writer apparently had 
in his mind speaking through a resistance box with the 
equivalent resistance of 5,000 miles plugged out—a common 
gr dad tyros. | 

Then the test through a looped wire which you so un- 
equivocally condemn might be quite effective and conclusive. 
It all depends on how the looped wire is made up. If it goes 
and comes on the same poles or even on the same road or 
railway it is useless; if the return half is out of the inductive 
range of the outgoing half the loop will yield a good teat. 
ac do not hint at anything of this kind, but amply ban all 
00 | 

ach leading (or rather mis-leading) articles cannot work 

for good. | 
А. R. Bennett. 


[As Mr. A. R. Bennett can testify from his own expe- 
rience, oe is pe E communications, even when 
postage en paid. Ав we point out on page 858, the 
statements were sent to us by the Kilduchevsky Mega-Tele- 
phone Syndicate, to whom Mr. Bennett gave a report. 

Our leaderette did not condemn all artificial cables, other- 
wise the expression, “there is often a reaction between the 
bobbins,” the meaning of which is obvious, we should think, 
would not have been inserted. 

The phrase, “the all-important element of gauge,” does 
not imply that gauge is the only important element, as 
appears to be imagined. 

he: ELECTRICAL REVIEW cannot cite any authentic 


instance of telephone working through 5,000, or even 2,000 


miles. It does not require to do so; the writer had not in 
his mind speaking through a resistance box. 

‘The statement as regards working through a loop contains 
the words, ‘‘and without using earth," which Mr. Bennett 
has ignored. Curelessness to note such pointe as this can- 
not work for good," to use Mr. Bennett’s own words. 

Finally, we may add that the writer of the leaderette has 
an intimate knowledge of experiments on telephone working, 
& knowledge certainly not second to that of Mr. Bennett 
himself. —Eps. ELKo. REv.] E 


. 
1 


LEGAL. 


. TEB CasTMER-ÉELLNEB ALKALI COMPANY, LIMITED, v. Tun 
COMMERCIAL DEVELOPMENT Corporation, LIMITED. 


In the Court of Appeal on Tuesday before the Master of the Rolls and 


Lords Justices Rigby and Vaughan Williams, the case of the Castner- 
Kellner Alkali Company, Limited, v. the Commercial Development Oot- 
poration, Limited, who csrry on business at Charlton with interests 
in Birmingbam and elsewhere was heard on appeal by the defendants 


from an order by Mr. Justice Bigham, sitting as a judge of the 


Chancery Division. The action was one brought by the plaintiffs 
who are the rcgi owners of letters patent granted to Mr. Oarl 
Kellner for an invention of improvements in the electrolytic 
apparatus for decomposing alkaline salts, for an injunction to restrain 
the defendants from manufacturing or selling caustic soda or other 
alkali in infringements of their letters patent. The defendants con- 
tended first that the plaintiff? patente were bad for disconformity, 
and secondly, they denied infringement. - 

Mr. Terrell, Q O., Mr. Altbury, Q.C., Mr. McConkey and Mr. J. Н. 
Gray appeared in support of the appeal, which was opposed by Mr. 
Fletcher Moulton, Q. O., Mr. Bousfield, Q.0., Mr. J. Graham, Mr. A. J. 
Waller and Lord Robert Oecil. In | 

Mr. TERBBLL, in opening the appellants’ case, said that his clients 
were appealing from the judgment of Mr. Justice holding 
them liable for threatened infringement, and he thoughts infringemeat 
also of а patent taken out by Keliner in the year 1894, No. 20,259, for 
improvements in electrolytic apparatus for decomposing alkaline 
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salts. The subject to which the patent applied was a very extensive 
trade in the manufacture of caustic soda. That was a combination 
of the metal sodium with oxygen used in the arts of soap making, 
many hundreds of thousands of tons being used ina year. Caustic 
soda had always being manvfactured from common salt, which was a 
eombination of chlorine and sodium, and the problem in the manu- 
facture of caustic soda was to rid of the chlorine which was 
combined with the metal sodium and common 8316, and to 
substitute for the chlorine oxygen. That was the problem to be 
solved. For many years that had been done and was still done 
chemically. Many years ago it was ascertained that you could decom- 
pose. salts by an electric current. You passed a corrent 
through a cathode through an electrolyte and through an anode with 
the result that the sodium was separated from the chlorine, the salt 
was decomposed, the metal was decomposed on the one side and the 
acid of the salt, or the chlorine or oxygen, was evolved at the other 
end of the apparatus.. In that way metals were produced from salts. 
That was used in the process of electro-plating. As soon as that was 
understood it was obvious that tho same thing could be done with 
chloride of sodium. You could by passing an electric current throvgh 
chloride of sodium obtain metallic sodium at one end and the evolu- 
tion of chlorine at the other end. But there was a difficulty because 
the avidity the metallic sodium had for oxygen was so great that 
as soon as it was formed by the electric process it was decomposed 
again. Sir Humphrey Davy discovered a fact which was the founda- 
tion for all the electrolytic proposalsfor the decomposition of :bloride 
of sodium, and that was that if you used a cathode which was com- 
posed of mercury, the absorbed the metallic sodium and 
protected it from the action of the watercontained ia the flaid for a 
certain time, so that by way of electrolysis you could obtain metallic 
sodium, but ycu obtained it alloyed bya large percentage of mercury. 
Subsequently to that very а great many attempts were made to 
utilise this discovery in the arts, and he (counsel) would have to 
deal with those attempts at some length, because he wanted their 
Lordships to exactly understand what it was that Kellner invented,and 
why he said that t was bad, and why he said that the defen- 
dants bad not infrioged it. 
Lord Justice Rragr: You say both do you? 
Mr. TERB8ELL: Yes, I say bis patent is bad for 5 
The Млвтив оғ THE Rorrs: That isa question of construction. 
Mr. TERRELL: Yes, а question of construction, having regard to 
the knowledge of the art at the time the specifications were filed. 
Then I say the plaintiffs’ patent is bad for want of subject-matter ; 
and then I say that I have not infringed it. The learned counsel 
said that tho first attempt at putting Sir Hamphrey Davy's process 
into use was by a patent taken out by Atkins and Applegartb, with 
which it would be necessary to trouble their Lordships. Atkins and 
Applegarth tock out their patent in the year 1890, No. 20,768. Their 
Lordships ма before them an enlarged drawing of that patent 
This process was eminently calculated to waste mercury, and 
eminently calculated to waste labour in the transference of the loaded 
mercury. This prcceas, therefore, came to nothing, but it was illus- 
trative of the first practical attempt which was made to utilise the 
process which had been described by Sir Humphrey Davy. 
The MASTEB oF тна ROLLS: You say wasteful in mercury. 
Mr. TERRELL: Yes; and in labour and energy in carrying the 
process to a practical result. The apparatus was also necessarily 
‘complicated and imperfect in its operation. The next proccss was 
that of Hermite and Dubosc, 1891, No. 21,959. That also was 
eminently calculated to be wastefal in mercury, having regard to the 
value of the mercury used in comparison to the value of the product. 
It was also an intermittent prccess, the mercury being first charged 
and then discharged, and always kept in a state of flow. Then came 
Jensen's process of 1893. This was a continuous process, bat 
involving the mechanical carrying of the mercury from one vessel to 
the other. He would next deal with Castner's process. In consider- 
ing that process, he would point out that the salt was decomposed by 
the electric current pure and simple. There was nothing to arrest 
it; but when they got to the other side of the process theamalgam 
of mercury might be decompored by water only, or arrested by an 
electric current. Now, it was very essential in this process that the 
richness of the amalgam should be kept very nearly constant. If the 
amalgam was freed from mercury very much quicker than the taking 
up of mercury, it was presented to the action of electrolysis at diffe- 
rent stages of richness, which was undesirable, and not economical 
to work. The mercury amalgam, if allowed to be decomposed by 
water alone, required a very much larger surface of water to 
discharge it from its sodium than it did the electrolyte to 
charge it with sodiam. If, on the other hand, the current 
was employed through both sides of the process, the dis- 
process was much quicker than the charging, so they 
again got their mercury presented with different richness to the 
process of electrolysis, and Oastner appreciated that, and Oastner 
achieved what they had now got for the first time—a really con- 
tinuous process. He used a circular chamber, divided into two halves 
‘by a diaphragm, or partition, which did not quite touch the bottom 
of the chamber. Enough mercury was placed in the bottom to seal 
the two halves one from the otker. In the one half salt solution was 
placed, and in the other water. The mercury, when charged wi h 
sodium in the first half, was removed to the other half by means of 
a paddle with a rotary motion, constituting one continuous flow. But 
inasmuch as the two chambers were of the same sizə, he found a 
‘difficulty in this, that if he passed an electric current entirely through 
both, he got discharge much quic! e: than chargiog, and if he passed 
it through one alone he got the discbarzing mach slower than the 
chargiog. So he separated out his electric current. He got a dynamo 
giving 90 am and a dynamo giving 10 amperes, and so arranged 
his currents that he balanced the thing. Their Lordships would see 
that Castner had ‘essentially a continuous process, in which the 
mercury was continually passing fro n one side of the apparatus to the 


‘bottom of the vessel which contains it. 


other side by tte movement of the paddles, and a process eminently 
calculated to maintain the mercury at one point of richness. There 
were two vessels of mercury travelling from one to the other in one 
continuous flow, continually absorbing sodium, and continually dis- 
charging it. Castner showed that he might pump bis mercury. The 
next patent their Lordships would have to consider was that of 
Binding and Larson. There there was a salt solution and a metal 
bath of a cup shape, caused to be revolved by pulling at the top. 
As it revolved, the mercury was taken from the inner side of 
the vessel, was switched up, and passed over the amalgamated 
surface, and dropped down on the other side. This process 
could not be made into a commercial success—at least that was 
what the evidence showed. The evidence showed that none of these 
patents wera practically used, with the exception of Oastner’s, which 
was a practical apparatus, and which was bought by the plaintiff 
company. They did not, howev:r, sue the defendants upon tba“, but 
sued them upon the Kellner patent, which they bought afterwards. 
The plain'iffs did not uie Kellner's themselves, but some modification 
of Castner’s. He bad given their Lordships, he considered, enough in 
the way of specifications to show what was the state of the art when 
Kellner filed his provisional specification. The state of the art was 
this. It was well known that mercury would absorb sodium, and 
that sodium cculd be protected by the mercury from the too rapid 
action of water. I‘ was well known that it could Ъз done Ly a con- 
tinuous process by pumping the mercury, or by revolving the mercury 
as Oastner had done. It was well known that they could, in that 
way, maintain the mercury at a particular definite stage of richness. 
The question then arose whether Kellner knew anything about 
Castner when he filed his specification, and if he did, or even if he 
did not, what did he mean by his specification. Looking at the 
language of the specification, he thought it was prcbable he was 
aware of Castner at the time he filed it. Kellner preferred to im- 
prove on the Castner process, by allowing the mercary to remain 
stationary relative to its containing vesiel, and his claim was for “an 
apparatus forthe electrolysis of alxaline salta with the aid of a stationary 
mercury cathode.” Instead of a chamber divided into two halves, he 
used a large chamber called the combining chamber which contained 
water and mercury, and a smaller chamber or series of chambers 
called the decomposing chamber containing the salt solution. These 
chambers were in the form of bells, and were so placed as to dip into 
the mercury which thas sealed them, separating the water from the 
salt colution. The bells were moved to and fro slowly so that the 
mercury should b3 exposed alternately to the action of the salt solu- 
tion and the water. Notches were cat in the edges of the bells to 
let the mercury pass, and alternatively grooves were cat in the 
bottom of the outer vessel. In another form the bells were arranged 
radially, and either the bells or the onter or combining chamber 
rotated. Ia Rhodin's patent they began by taking a containing 
vessel which was the largest vessel of all. That vessel contained 
water, and in that was put a bottom with the ribs radiated, the object 
of those ribs being that as the apparatus rotated the mercury flowed 
from the inner side to th» outside. It was to give a radial action. 
The next thing was a china vessel. There was а succession of bells. 
On the top of the bottom which contained the mercury was water. 
The mercury was supposed to cover the ribs. When this went down 
the ribs of the bells made a seal between the inside of the bells and 
the outside. They dipped into the mercury. There was a large 
extent of water compared with the surface of salt solution exposed 
to the operation. The salt solution conli not get out because the 
mercury was sealed. In the anode was a battery and carbon poler, 
through which an electric current was passing, the poles going into 
the salt solution. As they operated in the salt water the mercury at 
the bottom got charged, and then a rotation was given to the top of the 
apparatus only, and that rotation being given the mercury was first 
under the іойаепое of the salt solution and then under the influence 
of ths water solution, and a radial movement was given to the mercury, 
80 tbat it flowed out. 'The mercury was in constant movement, first 
being operated upon by the electrical action in the ealt solution and 
then being pushed out by the radial movement all round where the 
water was and there decomposed. The inventor in Rhodin's patent 
did not rely on an auxiliary current of electricity for the pu of 
obtaining his electrolytic and decomposed action, but limited his area 


to water contact. It was nottrueto say that the aped in Rhodia 


was stationary, because it was intentionally given a radial action, not 
only to enable it, so to speak, to expose a patch to the action of the 
electric current and then a patch to the action of the water, 
but to cause a constant flow of mercury, and so as to expose a 
large quantity of mercury to the action and flow of water. Under all 
these inflaences you might have in cne sense a stationary mercury 
and in another sense movable mercury. What they had to inquire 


‘into was as to the substantial opera ion of the apparatus. Та 
Castner 


paddles was exceedingly 
pushed under the 
dles. In Kellner, the 
by the friction of the 
Kallner's aim was to 
He (counsel) admitted 


the movement of the 
slow. In Oastner the mercury was 
bells from place to place by the 

mercury was carried from bell to be 


get mercury frcm one bell to another. 


that if Kellner had been the first to do anything of the sort it would 


have been difficalt for him (counsel) to show that the variations did 
not involve infringement of Kellner. But Kellner was only doing 
that which a great many people did in another way. The essence of 
Н 10din's patent was the rapid movement of the mercury outwards, 
but the essence of the Kellner invention was to have it rich and then 
impoverished, then made rich again and impoverished agsin. What 
Rhodin said was “move your mercury as rapidly as possible and you 
will filed that you will maintain that definite point of richness at 
which the operation is best conducted.” 

Mr. TERRBLL said that the substance of Mr. Justice Bigham's 
judgment was on the words “ stati nary, mercury, cathode,” in the 
Kellner specification. 

E 


880 


THE ELECTRICAL REVIEW. 


[Vol. 44. No. 1,110, Manon 3, 1899. 


The MASTER or THE RoLra: Ae I understand it your mercury is as 
stationary as their: ? 


Lord Justice Riapy: Your cathode, you know, is in one sense 


stationary, and in one sense it is not ? 

Mr. TERRELL: Yes, although it is stationary in space it is mercury, 
the particles of which are constantly changing their relation to each 
other. When your Lordships come to see the evidence of Lord 
Kelvin you will come to the conclusion that their case is, and the 
statement in the specification is that the mercury is practically—I do 
not say absolutely —in their fig. 1, stationary, in so far as the particles 
of mercury have reference to each other. | | 

кої astice Riasy: I understand that you have not used your 

tent | 
Pr. TEBRELL: We have erected enormous plant, but the working 
of the patent is in suspension during the present proceedings. We 
have done enough to prove a commercial value to the thing, and 
then we stopped until our rights have been decided in the Courts. 

Counsel then read the evidence given in the Court below. 

The further hearing was adjourned. 


The bearing was resumed on Wednesday, when Mr. Terrell pro- 
ceeded with the reading of evidence given in the Court below as to 
the various patents. 

Referring to the testimony of Mr. Swinburne, the MASTER OF тне 
RoLrLs said he understood from him that the action of the ribs would 
be to stop the rotary motion of the mercury and drive it inwards. 
The defendants were, he believed, at issue with Mr. Swinburne there. 
Mr. TERRELL said in one sense, but they were not at issue in 
another sense. 

The MasrER оғ THE Коз: You want to make ont that the 
mercury moves, but you say it does not matter which way ? 

Mr. TERRELL: Ves, that it must move in order to get from one 
place to another seems obvious. 

Lord Justice RiGBv: That is part of your case, and an important 
one. 

Mr. TERRELL: Yes, and Mr. Swinburne says there is a stirring 
and a movement, and if there is a stirring there must bs movement. 
Whether produced by centrifugal action driving the mercury 
outwards, or whether it was produced by the mercury re-attaining its 
level after being driven inwards did not matter. The whole object of 
the apparatus was to change the position of the mercury. 

The MasTER оғ rua Богів: I think I understand your point. 
You say you don’t do what Kellner does, that is, move your bells 
over the mercury, but you say you move your mercury. 

Mr. TTRaRLI.: Yes, we have got a rib which stops the mercury 
rotating, and it doesn't matter much which way it goes when it stops 
ront) but tbat it travels one way or the other therecan be no 

oubt. 

Lord Justice WiLLIAM8: Whether you take Kellner's or Rhodin's 
system it is not really true to say that there is no motion of the 
mercury whatsoever ! | 

Mr. TERRELL: I agree. We say there must be a motion of the 
meroury, but we say Kellner places his mercury under each bell by 
the movement of the bells, and we change the mercury by the 
movement of the mercury. | 

The MASTER оғ THE ROLLS: Yes, but you move your bells as well. 

Mr. TERBELL: We move our bells to make the mercury move. 

Lord Justice Каву: There must be ontward movement of the 
mercury at one part of the circle, and apparently an inward motion 
at another part. 

Mr. TBRAELL: Lee, it must be, or else the mercury would pile up 
gomewhere. | 

Oounsel, continuing, remarked that the evidence showed that all 
that was required to make Castner do exactly what Kellner did was 
to make Castner’s paddles work faster. 

Lord Justice WiLLIAMS did not think that Mr. Terrell's questions 
tothe witness,and Mr. Swinburne’s answers, dealt with identically 
the same matt-r, which was apt to lead to confusion. 

Mr. TEBRELL: I was dealing with the motion of mercury with 
regard to the cells. The witness, perhape, had in his mind the differ- 
ence in the motion of the mercury with regard to its containing cell. 
There probably is a difference, but the whole point is the tranference 
_of the mercury from one cell to another. The plaintiffs say “ we get 
an advantsge, and the advantage that we get over Castner is 
an economy of mercury." But I may point out that there is no 
removing of the mercury over Castner, be cause we have only got to 

move Oastner’s paddles a little faster and we get rid of the whole 
point of the economy of mercury. Onthe plaintiff's own showing, 
if the paddles were moved a little faster, the whole advantage is gone. 
Kellner puts less depth of mercury in a vessel, in respect of which it 
is intended to remain stationary. He moves his over that and 
partly dips into it, and it is obvious that in doing that there must be 
some motion of the mercury. Castner, instead of moving bis bells, 
utilises paddles, the only difference being that Kellner moves 
his mercury at a depth of ith of an inch, and Castner a little lower, 
the whole object of both being to move the mercury in relation to 
the balls. There is nothing qua the manufacture of soda in that. 

Daring the reading of the evidence, the Master or тни ROLLS 
asked Mr. Terrell if, when the sodium was am dgamste 1 in the mer- 
согу, there wasa lccal action. 

t. TERRELL: lt fuses all throvgh. In stirring you assist the 
diffasion, but if you have a perfectly still body of mercury, and you 
pat a little body of sodium into that, you get amalgamation and 
thickening on the top. It remuins there for a time, but after a 
minute or two it is gone, and is diffused through the whole body of 
mercury. To illustrate this process. If you take two fluids—spirit 
and water—you put the spirit at the bottom of the glass, and then 
you put in the water. If you hold up the glass to the light you see 


the spirit at the bottom, but without any stirring you will see the 
spirit going over the whole water. That is the whole process of 
diffusion. Sodium is extremely light, probably the lightest of all 
chemicals, and mercury the heaviest, and yet there is diffusion. 

In answer to Lord Justice VavuGHAN WILLIAMS, the learned 
counsel ssid that if mercury were put in а vessel and then salt were 
put in it immediately began to charge sodium. Во long as it was there 
it loaded up. If you chan it and put in water when there was 
no salt, then there was oading to & point, so that you bad the 
mercury getting richer when charging to '2 and then getting poorer 
to 1. 

Lord Justice Riasy: How much space does a pound of mercury 
occupy ? 

Mr. TEBBELL: A very small space indeed. 

Mr. Автвовт: Mercury is 14 times as heavy as water. 

Mr. TERBELL sald that the small bottle then in Court for use in 
experiments to show their Lordship contained 75 lbs. of mercury. 

Mr. TERBELL asked their Lordships if they would like to see 
Rhodin's machine work. 

The MasTEB оғ THE Rous said that they would, and upon the 
model being charged with mercury, their Lordships came down 
into the body of the Court and saw it at work. 

Mr. TERRELL then continued reading the Іетійепсе given in the 
Court below. 

Lord Justice VauoHAN WirLLIAMS: Is mercury a difficult thing to 
mix ? 

Mr. TERRELL: No. 

Lord Justice Улсанан WiLLIAMS: More difficalt than water. It 
you have gota glass of water and you introduce a spoon or glass 
vessel into the glass of water, you will mix together the particles of 
which the water consists considerably. If you were to put the same 
spoon, or the same glass into the glass of mercury, although you could 
displace the particles the moment you withdrew your spoon, toa 
larger extent the particles would go back to the same place as they 
had been displaced from. 

Mr. TESBELL: I can quite understand your Lordship thinking that, 
but quite the opposite takes place. Mercury was exceedingly mobile. 
Mercury was much easier to mix than water. 

The hearing was again adjourned. 


WHITE v. Gm ELEcTBRIO COMPANY. 


In the Westminster County Oourt on Thursday, F 23rd, Mr. 


ebruary 
Harry White, a theatrical armourer, of Bow Street, brought an action 


the General Electric Company, Limited, to recover £17, the 

rice of an armature. The case was tried by his Honour, Jud 
umley Smith, Q.0., and a jury. The facts were very simple. Іа 
1895 plaintiff bought a Newton dynamo of the defendant company 
for £33. It was not called upon to do much work, but in December 


last the armature broke, and he had had to buy another to replace it. 


His contention was that there was a flaw in the spindle to cause it to 
break. Oa the other hand, it was pointed out that it worked for 
several years, and a large body of ex evidence was called to show 
it was properly made, and that there were many things which might 
have caused the accident— want of oil, overloading, sudden reversal, 
and so on. The jury found a verdict for the defendants, and judgment 
was given accordingly, with costs. 


LaMMER v. CLEMENCI. 


At the Westminster Oounty Oourt this week, before Jadge Lumle 
Smith, Q.C., plaintiff, an electrician, claimed for an electrical tab 
which he supplied to defendant for a bear to dance upon at the 
Royal Aquarium at £3 63. 4d. The defendant said that the shock was 
not rem e to make the bear dance, but after hearing the 
details ju t was given for plaintiff for two guineas, with costs. 


THE NERNST ELEOTRIC LIGHT, LIMITED. 


Осв article of a fortnight ago upon the Nernst lamp, in 
which we gave a brief résumé of the opinions of the directors 
of the Allgemeine Elektricitiita Gesellschaft, of Berlin, upon 
the prospects of this new invention, has led to a letter from 
Mr. Swinburne in the columns of the Рай Mall Gazette,” 
calling in question the accuracy of our extracts from the 
German report. On account of the importance of the in- 
terests at stake, and in order to prove that the snaccuracy is 
not on our side, we give below the original German of the 
extract upon which we based our remarks :— 


* Auf eine Anfrage über die Nernst'sche Glühlampe wurde 
erwidert, dass die Versuche, die mit derselben seitens der 


Gesellschaft gemacht seien, zu einem befriedigenden Resultat 
geführt hiitten, so dass die Gesellschaft mit derselben 
demnächst an den Markt kommen werde. 


* Pall Mall Gazette, February 27th. 
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“ Trotz des einfachen Aussehens sei die Lampe sehr komplicirt, 
und bedürfe zum Anzünden eines Vorwürmers, sie sei auch 
heisser als die Glühlampe, die den Vorzug der sofortigen 
Selbstentzundung habe, und biete ausserdem nicht die 
absolute Feuersicherheit wie jene. Diesen Nachtheilen 
ständen aber gróssere Oekonomie und stärkere Leuchkraft 
gegenuber. — Elektrotechnische Zeitschrift, December 15th, 
1898, p. 848. | 

The Pall Mall City editor in а short ragroph upon the 
propone of the Nernst Electric Light, Limited, expressed 

Surprise with regard to the disorepanoy between the 
English and German opinions upon the prospeota of the lamp. 
The obvious explanation ig, of course, that in the one case 
it is the vendors, in the other case the purchasers, who are 

ing the merits of the invention ; and as is usual in 
company promotions, their views are not very harmonious. 
In this connection it is interesting to recall the fact thut a 
similar difference of opinion manifested itself in the early 
history of the glow lamp, and that Mr. J. S. Forbes, when 
addressing the third annual meeting of the shareholders of 
the Swan United Electric Light Company, stated that :— 

“On the other side (of the capital account) there were 
pues rights, £104,000—awfully in exoess of what ought to 

ve been paid, but there it was. “Jt was very easy to be 
wise after these periodical manias which seized the public, 
when they were induced to give a great deal more for patents 
than the patents turned ont to be worth."* 

If the £104,000 had been £270,000, Mr. J. 8. Forbes’ 
remarks would doubtless have been unfit for reproduction 
in the columns of a res ble journal like our own. 

The surprise of the Pall Mall City editor, who must have 
memories, some of them painful, of hundreds of such 
discrepancies between moters’ hopes and sober facta 
is therefore amusing. We hope Mr. Swinburne's nice little 
talk upon the simplicity of the lamp (even a steam engine is 
simple if you confine yourself to a description suitable to 
infant minds of its essential ), and the version which 
he supplies of а Allgemeine report, restored the City 


We are afraid, however, that shareholders will be doubtfal 
of their wisdom in investing capital in the Nernst Electric 
Light, Limited, in spite of Mr. Swinburne’s statement that 
the German report “ is anything but pessimistic.” One does 
not expect “the greatest invention in electric lighting віпое 
the infancy of the industry " to be damned with euch faint 
praise, by a company which owns the German patent righta, 
and possesses the option of purchasing those for most of the 
other European countries. 

With reference to the ae of capitalisation, we may 
state that we support the Рай Mall City editor in thinking 
that £270,000 is an exorbitant sum to ask for the patent 
rights covered by the terms of the purchase, In our note 
of last week, written before the prospectus was published, 
we stated that we understood the new company was to 
obtain possession of the English rights in addition to those 
for certain colonies and dependencies of the Empire. Even 
if this had been the case, we should have regarded. the sum 
asked as excessive. But the Allgemeine Company, of Berlin, 
possesses the option for the English rights; and the 
£270,000 is being paid for rights in countries, some of 
which are undeveloped, and in which there can be no large 
demand for lamps of any kind until the life of the patents 
has been considerably shortened. 


sum paid for the German patents has already been written 
off their capital account. 
е саара which has occurred in the fiotation 
of this new company will, in our opinion, greatly handica 
its healthy development, and we should Зов ню ae 
readers to hold aloof from ite shares until there are some 
ders fs of its ultimate success. 

promoters, directors, and consulting engineer of 
the Nernst Electric Light, Limited, Е sanguine of 
success as their prospectus would lead us to suppose, we 
hope they. will give practical exhibition of it, by holding 
the whole of their shares for five years. If at the end of 


* ErzornicaL Review, March 26th, 1886. 


' roads specified, is £108,354, but it is 


that period they can dispose of them at par, we shall be con- 
таана surprised, and we will tender to them our congrata- 
tions. 


ELEOTRIC LIGHTING FOR HACKNEY. 


Наскишу has waited long for electric lighting. Islington, St. 
Pancras, Shoreditch, Hampstead, and other contiguous districts are 
to-day in the enjoyment of advantages of which Hackney knows 
nothing. The captions twaddle of the agitating Vestryman, who 
must oppose everything, and the company promoter, have been 
important factors in the progress which Hackney has not made. But 
last year when the matter was laid before the ratepayers and electors 
to decide whether they would or would not have a municipal plant, 
the reactionary party, which had kept matters back too long already, 
suffered a crushing defeat, and the party pledged to adopt a municipal 
electrical scheme came into power with an overwhelming majority. 
One of the first steps undertaken by the new Vestry was the appoint- 
ment of a consulting electrical engineer to prepare a scheme. Several 
nemes were suggested, and rather too hurriedly for some members, the 
selection fell upon Mr. Robert Hammond. The district under the 
control of the Hackney Vestry is a very widespread one and covers 
about 3,299 acres, therefore to supply any fair proportion of it with 
electricity must necessarily require a very large scheme. Hence it 
comes about that the visam d recommended by Mr. Robert Hammond 
in his most exhaustive and detailed report to the Electric Lighting 
Oommittee totals up to the respectable figure of £247,367, this 
expenditure to be spread over a period of four years. The scheme is 
avery ambitious one, and a profit is anticipated upon the second 
years working. Mr. Hammond draws attention to a direction in 
which Hackney profits somewhat by waiting. The policy of putting 
down а very small installation for supplying two or three thorough- 
fares at the initial stage, and extending buildings, plant, and Saale 
by dribbles and drabbles just as occasion requires is not recom- ' 
mended. Other London andertakers” have done this, and now 


Road and Dalston Lane, but the proposal is to lay distributing 
mains (about 110 miles) in a great number of minor thoroughfares, 
these streets being fed from about 17 distributing boxes placed at 
different points. The three-wire system, with 500 volts on the outer 
conductors, is recommended, consumers to be supplied at 250 volta. 
The cost of distributing cables, inclu the laying thereof in all the 
vised that they be laid for 
the compulsory ares at a cost of £7,862, the expenditure for the first 
four years upon roads outside the compulsory area being £50,000, in 
addition to which there will be the feeder cables (31,750 yards) and 
£38,354. Mr. Hammond advised that plant capable 
ee e erg 
or pu i arc lamps are su ia о gas 
ә 4 to be fitted with two 32-O.P. incandescents 
ht. Incandescent lamps are euggested for gradual 
adoption in all the minor thoroughfares, two 16-O.P. incandescents, 
кер e in a lens reflector globe, and lantern, to take the place of 
the ordinary gas lamp. Theestimated outlay upon the public light- 
is, for arc lamps and cables, &3., £16,487, and for descent 
The tion of site has yet to be determined, but the Vestry is 
advised to secure one large enough to allow of easy extensions. If 
the site is central, the continuous current system will be adopted. 
At first two 1,000-H.P. direct driven sete, and two 500-Н.Р. 
seta would be installed. The boiler equipment (six boilers, steam 
feed pumps, electrically driven pump», economiser, sup arheaters, &o.) 
would be £5,700; pipes and valves, £3,500. The cost of the engine 
would be about £30,000, water 
the total outlay for generating 


tions to consumers’ premises, meters, &c., figure at £24,000; sundry 
expenses, fees, &o., work out at £12,230 ; contingencies, £10,731. 


844. for public i 
The remaining £242,000 is for the cost of establishing a refuse 
plant. For 1897 the cost of collecting and of 

50,738 loads of refuse was £15,195 7s. 1d., or 5s. 11:87d. per load, or 
күс cells are recommended. Voss qui ma, 
derable length into the questions of heat given off in burning, 
utilisation and storage of the heat, and arrives at the conclusion that 
by adopting the refuse destructor there will be a total credit to the 
destructor on supplied to the electricity department 
of £3,515, but from this £750 has to be deducted for value of elcc- 


pti 
destructor is put at 753 tons, costing £753, or equivalent to 42d. per 
The net result of the destructor scheme is a 
= being mated saving of 2s. 24 24 116 per 
per ton, an esti ва 28. 2d. ton, or £4, 
um with all the advan of the better method of dis ut 
for the adoption of the com scheme the boiler house plant would 
,000 additional capital expenditure. 


i 
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Mr. Hammond also brought forward au alternative proposal for 
the supply either by a combined scheme or otherwise for the com- 
pulsory area only, but the Oommittee advised the adoption of the 
combined scheme for the enlarged ares, and they recommended that 
this bs approved by the Vestry, that it be referred back to Com- 
mittee with power to consider as to sites, and that Mr. Hammond be 
engaged to carry the scheme into effect. 

The Vestry held a special meeting on Wednesday evening 
to discuss the report and recommendations. The scheme was 
adopted Lt large majority. Mr. Hammond was in attendance, 
and for about an hour was subjected to cross-examination, the 
questions put to him being so ably and lucidly answered that 
vestrymen mast have known the ins and outs of the question far 
better than they would have done had they been allowed, as they 
desired, to debate the scheme among themselves for half-a-dozen 
sittings. It is hardly within oar province to criticise the moods and 
fancies of opponente who think they know as much or more than 
an electrical Were it within our scope, we should be inclined 
to say som g more than usually strong about the systematic 
obstruction of the opposition (moderate) party, who, after the scheme 
had been passed by a large majority, used every conceivable 
tactic to prevent the committee from being empowered to look for 
sites. At past midnight the Vestry was iu the throes of a series of 

‘senseless divisions on the point, one party trying to tire the other 
out. Subsequently, we understand, the motion was carried, as was 
also Mr. Hammond's appointment as engineer. 


BUSINESS NOTICES, &c. 


Bankruptcy -Proceedings.—On 24th ult., Thomas Ford, 
cbandelier and electrical fittings manufacturer, appeared before Mr. 


Registrar Parry at the Birmingham County Court, and his public 
examination was closed. 


Liquidation Notices.—A meeting of the City of Bath 
Electric Lighting and Engineering Oompany will be held at 2, 
Northumberland Buildings, Bath, on Wednesday, March 29th, to 
hear the account of the winding up operations from the liquidators 
(Messrs. O. J. Wharton, B. H. Van Trcmp, and W. Jeffery). 

A meeting of the BO. Electric Syndicate will be held at 1 and 2, 


Great Winchester Street, E. O., on April 11th, to consider the account 


of the liquidator (Mr. A. E. Maidlow Davis). 
Creditors of the Standard Dynamo and Motor Manufacturing 
Company must send their names and the usual particulars to the 


„оне Mr. Wm. Beanland, 35, Hustlergate, Bradford, by March 


Meeting of Creditors.—A meeting of creditors was 


convened for yesterday by Messrs. W. H. Steward & Son, solicitors, 
Leeds, in regard to the affairs of Mr. J. A. Edmondson, Globe 
Electrical Works, Kirkstall Road, Leeds. A statement of affairs was 
to be submitted. 


British Insulated Wire Company.—It is stated that 
this company, which quite recently completed large extensions to the 
works at Prescot, has decided upon further enlarging the premises, 
thereby nearly doubling their capacity. Plans have been approved 
and foundations got out. 


Buckingham Palace.—The daily press says that the 
electricians of the Office of Works are jast now busily occupicd in 
illuminating Buckingham Palace. Hitherto electricity bas been used 
in the Palace to a very small extent, but before the ensuing season 
is iu full swing tbe whole of the edifice will be lighted. 


Bury St. Edmunds Boilers.—The successful tenderer 
for the boilers for the Bury 8t. Edmunds Council was stated last 
week as Davey & Co. This should be Davy Bros., Ltd., of Sheffield. 


Change of Address.—Mr. Sydney Morse is moving to 
more commodious cffices at 37, Norfolk Street, Strand, W.C. 


Direct Reading Ohmmeter.—Messrs. Smith, Simpson 
and Co., Limited, of Deansgate, Manchester, have been appointed 
sole European ts for the direct reading ohmmeter, which was 
illustrated and idescribed in the ErxcrRICAL REviEWw for December 
23rd, 1898, p. 923. 


Electric Launches,—The “ Vril” launch that wasexhib:ted 
at the Aquarium last month, having proved of some interest, it has 


been decided to keep it on show at Stand No. 23 during the month 
of Match. 


Electric Lighting Provisional Orders (Clauses).— 
Inthe House of Commons on 27th ult., Mr. Ritchie, in asking leave 
to intrcduce a Bill for incorporating in one Act certain provisions 
usually contained in provisional orders under the Electric Lighting 
Acts, 1882 and 1888, said that hon. members who were familiar with 

rovisional orders under the Electric Lighting Acts were aware that 

0 or 80 clauses were incorporated in the Bill, those clauses baing 
almost identical with every one of the electric lighting orders made. 
This practice entailed great expense and delay in connection with tke 
orders, and it also created a considerable liability to mistaker. The 
ү Bill provided, that instead of setting out in every electric 
lighting order, as was now done, the 70 or 80 clauses, these might be 
incorporated as was the practice now with regard to clauses of the Acta. 
They would not be st ed, but the Board of Trade would have 
the power to vary them if necessary in respect of any particular 


for high voltege and other specialities, and 


within four months previous to the presentation of a 


Extension of Premises.—Owiog to the large demand 
pending the constraction 
of some new works in. Islington, Mr. A. P. Lundberg has taken ad- 


-ditional premises in Culford Road, Balls ,Pond, N., for prompt 


execution of orders in hand. 
Fire.—On Monday evening a fire occurred at the office of 


the Spanish National Submarine Telegraph Company in Cannon 


Street, E. O. | 


General Power Distributing Company's Bill.—A 
statement is being circulated, signed by the Lord Mayor of Sheffield, 
and the Mayors of Nottingham, Lincoln, Derby, Ohesterfie'd, Rother- 
bam, Doncaster, Mansfield, and Ilkestop, of the position of those 
municipalities with regard to the above Bill, which is about to come 
before the House of Commons for the second reading. The signatories 
state, says the Times, that although the Bill gives to the company 
power to erect a generating station at Bookholme, Notts, and thence 
to supply electricity over every part of an area of over 2,000 tquare 
miles, there is no obligation on the part of the company to erect this 
station, but they may purchase lands in any part of their proposed 
district for this purpose. The only obligation upon the company to 
spend any money on their scheme is that they must spend £50,000 
теш five esie aac i ps veg rd is ose nm to s 
spent on the undertaking—that is to say, if they s amoun 
in any part of their area tbey will have the right to keep every 


: other part of the area at their mercy as to the time when, if ever, 
they will exercise their pon Thus, if the sum of £50,000 were 
ing She 


field with electricity, they could hold 
period of time with resp:ct 
to any other borough— e g., Nottingham. Most of the boroughs have 
already expended sums in establishing electrical works. The 
town councils can supply electricity at charges lower in some casts 
than those proposed to be the maximum charges of the company. 
The councils cannot make more than 5 per cent. profit, while up to 
that percentage the profit may be expended in the reduction of the 
rates or otherwise for the good of the municipality, but the com- 
pany can make a dividend of 10 per cent., and under a sliding 
scale can increase this dividend to a large extent. The town councils 
contend that, as they are able and willing to supply, and are actually 
in most instances supplying electricity within their districts, the 
company should not be allowed to come in and compete with them 
unless it can be shown that the town councils are failing in their 
duties, to prove which no attempt has been made. 


Guildhall Charge.—At Guildhall on Monday, before 
Mr. Alderman Truscott, Olaude Theodore James Vantin, 43, described 
on the charge sheet as an analytical chemist, late of Upper Hamilton 
Terrace West, St. John’s Wood, and recently carrying on business in 
Old Broad Street, was charged on warrants with obtaining by false 
pretences certain valuable securities, sbare certificates, &c. The 
prisoner was further charged, under the Bankruptcy Act, "nn 
peti 
bankruptcy, quitted England, taking with him property to the extent 
of upwards of £20, with intent to defraud his creditors. Detective- 


spent upon supply 
eir powers in reserve for an indefinite 


‘inspector Pentin спрос that the prisoner was handed over to bis 


custody at Naples by the Italian police on February 15th. The 
magistrate adjourned the case and said he could not grant bail. 


“James” Alternate Current Enclosed Arc Lamps.— 
Mesers. J. & A. Anderson, Glasgow, who are Scotch agents for the 
“ James” arc lamp, inform Sus that they have their enclosed type 
running successfully, two in series, on an alternating current of 40 
cycles. So far as we know this has not been done before. 


Luminous Switch.—Messre. Donnison, Barber & Oe. 
of Manchester, send us a sample of a new tumbler switch they are 
putting on the market. The switch itself is on the usual lines, but 
the cover, which is of moulded glass of neat design, is coated 
internally with a luminous composition which retains the day light 
or artificial light falling upon it, and gives out in the dark a phot- 


phorescent glow, making the position of the switch in a darkened 
room quite apparent. There should be a large demand for this 
article, either for hotel or domestic use. Almost everyone has experi- 
enced the difficulty of locating the switch in a-strange room. With 
the Luminous switch the difficulty disappears, and one is drawn to 
it (adverse circumstances excepted) like the needle to the pole. 


Municipal Trading.—The Society of Arta is memoriali- 
siog the Home Secretary, asking him to advise Her Majesty to 
appoint a Royal Commission to consider the whole subject of 
municipal trading, and to lay down the principles and limitations on 
which Parliamentary powers should be granted to municipal and 
local authorities. They further venture to submit that until such 
Royal Oommission has investigated the subject and reported thereon, 
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no farther powers for trading purposes ought to be granted to such 
bodies. The Liberty and Property Defence League is also petitioning 
er ie 3 од the ssme question. The hp 
which is g y signed by railway, tramway, gas, en g 
and electric lighting companies, chambers of commerce, &c., through- 
out the kingdom says that it is desirable, before the numerous local 
Bills with trading clauses are sanctioned by the Legislature, that a 
Committee of both Houses, or a Royal or other Commission, be 
appointed to define the extent to which municipal trading should be 
sanctioned by Parliament; ard that meantime all provisons in local 
Bills for the extension cf municipal trading should be suspended 
until such Committee or Commission has reported thereon. 

The Newport (Mon.) Chamber of Commerce has decided to let lie 
upon the table the letters received from the London Chamber of 
Commerce and the Liberty and Property Defence League with 
reference to the abcve subject. 


Rejection of Electric Power Supply Bills.—Three 
measures for the supply of electric power came before the Standing 
Orders Committee of the House of Commons on Tuesday. One of 
these, the Lancashire Electric Power Bill, proposed to provide elec- 
trical generating stations and the erection of buildings and works for 
the production, storage, and distribution of electricity within a large 
area in Lancashire. It was proposed, says the Times, that the energy 
might be distributed by the company, or might bs supplied by thom 
wholesale to any lccal authority, company, or person within the area 
of supply, though only by means of some system which should be 
approved in writing by the Board of Trade, and subject to the Board 
of Trade regulations. The second measure, the title of which is the 
South Lancashire and Ckeshire Electricity Company Bill, was similar 
in purpose; and the third was for incorporating and conferring 
powers on the Leicestershire and Warwickshire Electric Supply 
Company, and also, as may be gathered from ite title, dealt with an 
extensive area. The cases came before the examiner of private Bills 
at the usual time early in the Session. He held that the (razette and 
other notices did not define the parta of the counties to be supplied 
with electrical energy, but referred the description thereof to a map 
to be subsequently deposited with the respective clerks of the peace. 
Nor were boroughs and urban districts proposed to be sup- 

ied named in the notices. Substantially the same point was raised 
in the case of each of the three measures, and non-compliance with 
the standing orders of Parliament was reported by the examiner in 
each case. This decision was affirmed on Tuesday by the Standing 
Orders Committee, which is presided over by Mr. Halsey. The com- 
mittee, after deliberating for some time in private, informed the 
parties interested, who were in waiting, that they had decided that 
the standing orders could not be dispensed with. The effect of this 
decision is that the Bills are dead so far as the prevent Session is con- 


Rabber.—The question of maintaining the present high 
output of rubber or caoutchouc in the Congo State is, rays the 
Standard Brussels correspondent, of the first importance in regard 
toits material condition. An important order has just been signed 
by King Leopold with this object. A certain number of trees or 
caoutchouc-bearing lianas are to be planted each year in all the 
forests of the Domain. A new forestry staff of one inspector, six 
controllers, and six sub-controllers is to be organised for the purpose 
of seeing that the new order is fully enforced. 


ELECTRIC LIGHTING NOTES. 


a : 


Aberdeen.—Last week the Gas and Electric Lighting 
Committee passed the electric lighting accounts for 1898, and it was 
agreed that the price of the current should remain the sameas at 
present at least for six months, when the matter will again be con- 
sidered. Authority was given to obtain extra copper strips for 
the mains. On a report from the engineer, it was agreed to purchase 
утуо an engine for the electric lighting station at a total cost 


Aberdovey and Tewyn.—The Aberdovey and District 
Council has been informed that Mr. O. Corbett would be pleased to 
meet the Oouncil and discuss the electric lighting rcheme with them. 
As far as he could see,and if the scheme proved as satisfactory ав 
appeared from Mr. Ruck’s report, there would be no difficulty in 
getting a company to take it up. 

Ballarat.—A Melbourne paper says that an electric light- 
ing order has been granted by the Governor-in-Council to the Ballarat 
Electric Барріу Company, imited, in respect of the whole of the 
muni istri the city of Ballarat, town of Ballarat East, and 

of Bebastopol. 


Bangor.—Mr. Ainger, the lessee of the Port Penrhyn 
writing slate manufactory, has had an installation put in by Messrs. 
Lindsay & Browning, who have just started business as electrical and 
consulting engineera. 

Barnstaple.—The Town Council is taking steps to obtain 
provisional order. 


Battersea,—Last week the Vestry resolved to serve a 
notice upon the County of London and Brush Provincial Electric 
Lighting Company, requiring the company within 24 hours to take 
. up and remove the mains laid in Trinity Road, and to reinstate the 

vement, and put it into its former state. Tbis notice, which is 
— upon Section 109 of the Metropolis Management Act, 1855, is 


the result of the fine recently inflicted upon the company for breaking 
open Trinity Rad without giving notice to the Vestry as required by 
the same section cf that Act. It was decided to retain a junior 
counsel to appear on behalf of the Vestry against the company’s Bill. 


Belfast.—The Electric Committee has considered tenders 
for the supply of incandescent electric light fittings for street lamps, 


and that of the Reason Manufacturing Company has been accepted. 


The engineer submitted the correspondence he had had with the 
Board of Trade regarding the recent explosions in the neighbourhood 
of Ann Street. There will probably bea Board of Trade inquiry as 
to the cause of the explosion. 


Birmingham.—The Estates Committee recommend the 
Ccuncil to approve of a scheme for lighting the municipal buildings 
by electricity. 


Bristol.—The Electric Light Committee has resolved to 
extend the mains immediately in Apsley Road, 8t. John’s Road, 
Clifton, and St. James's, Barton. The private lighting business 
increases; during the past few weeks the number of lamps has 
increased from 66,460 to 67,144. Mr. Faraday Proctor has submitted 
his report upon the best mode of extending the electricity works, 
which must, it seems, be immediately proceeded with. The Oom- 
с will give special consideration to the report at its next 
meeting. 


Baxton.—A Local Government Board inquiry re the 
proposed £25,000 electric lighting loan was held on 24th ult. Prof. 


-Kennedy was present, and said that the system (6,000 8-O.P. lamps) 


wculd be a three-wire one, current being distributed by means of 
trunk mains to the centre of the town and there feeding a network 
of distributing mains. The Council wanted to borrow for repayment 
over 50 years, but the inspector said that 25 years wasthe maximum 
for electric lighting loans. 


Canterbury.—Petitions from ratepayera in various parts 
of the city have been received by the Town Council asking that the 
plant be extended, and it has been decided That the specification 
submitted for the proposed extensicn be approved, and that tenders 
be invited for the works subject to the consent of the Local 
Government Board." There bas been considerable delay in the 
completion of the dust destructor, and notice has been give», in 
accordance with the terms of the contract, to Messrs. Beaman and 
Deas that it is the intention of the Council to enforce the penalty 
clause owing to its non-completion. 


Canterbury.—The Corporation electricity works will be 
opened on March 10th. Current is at present supplied from 5 to 
11 p.m., but on April let a 24 hours’ service will be introduced. The 
public is being notified as to charges and discounts, &c., by local 
advertisement. 


Chelmsford.—A communication received from the Board 
of Trade with reference to the question of overhead wires has been 


referred to the committee аррсшес to consider the proposed purchase 


of the electric lighting un 


Chorley.—In reply to à communication from the Town 
Council re the large power schemes, Lord Balcarres, M.P., has replied 
that he feels the question of the electrical development to be one 
which will have so great an influence upon the future commercial 
and industrial development of this country, that it would seem to 
him wrong to vote against the second ing of the Billa in ques- 
tion. He is pre to vote against the third reading of the Lanca- 
shire Electric Power Bill, bat to vote against the second reading of 
this measure would prevent the discussion which this difficult matter 


demands from a Private Bill Committee. 


Doncaster.—At a Local Government Board inquiry held 
on 21st ult. with respect to a proposed £30,000 loan for electric 
lighting, it was shown that the estimated cost as submitted by the 
consulting electrical engineer, Mr. Shoolbred, was:—Generating 
plant, £15,000; buildings, £5,000; street mains, distributing cables, 
&, £10,000. The site selected for works is in Bath Fields, Oorpora- 
tion property. The plant would be available for both lighting and 
traction. The Corporation wanted the loan spread over 45 years, but 
the inspector did not think anything like that period would be sanc- 


- tioned. 


The Corporation bas approrog of the plans of buildings for the 
electric lighting station submitted by the borough surveyor. 


Dublin.— On Wednesday a Local Government Board 


inquiry was held re the Oorporation’s proposed loan of £7,000 for 


electric lighting purposes and other sums for other purposes. 


Edinburgh.—The burgh engineer has recommended the 
formation of a subway from the M‘Donald Road electric lighting station 
along M'D.nald Road and southwards up Leith Walk as far as Picardy 
Place. Bailie Mackensie said the subway was meant to contain the 
enormous amount of copper that was required to go there when the 
station at M'Donald Road was complete and to avoid interfering with 
the streets afterwards. Hethought himself that the cost wonld be 
from £8,000 to £10,000. If they did not go on with a subway they 
would have large culverts to make on the south side of Princes 
Street, coming proven between £5,000 and £6,000. The matter 
was recommitted. 

The Council has, on the recommendation of the Electric Lighting 


Committee, accepted the following tenders: Iron and steel, Mesers. 


Redpath, Brown & Oo., £7,788; steel work and roofs, Arrol’s Bridge 
Company, £2,823. Bailie Mackenz:e said these were not the lowest 
estimates, but they had been adopted in view of all the circumstances 
and the extraordinary pressure of work. 
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Farnborough.—The Council on Friday last, after going 
into clauses in the agreement, decided, by 6 votes to 4, to transfer the 
provisional order to Power & Traction, Limited. 


Gillingham.—Mr. Jasper having been asked at what 
price he would be willing to sell his electric light undertaking to the 
District Council, has replied that he is considering the matter. 


Glasrow.—With a view to keeping down the cost of 
street electric lighting and thereby securing its more rapid extension, 
the Watching and Lighting Committee of the Corporation are con- 
sidering the proposal to adopt the Edinburgh plan of extinguishing 
every second lamp at midnight. 


Grantown.—The ratepayers have appointed a deputation 
to wait upon Lady Seafield at Oullen House in order to secure 
approval to the scheme for utilising the water-power of the Spey for 
tric lighting purposes. 
Greece.—La Socié'é Electrique de la Mediterranée 
(Thomson-Houston) is establishing a small central station at Syra. 
те company has also undertaken the electric lighting of the town 


Hampstead.—The Lighting Committee has reported that 
consumers’ accounts for the quarter ended Christmas last amounted 
to £8,312, as compared with £5,892 for the same quarter of 1897 
(increase 41 per cent.). The London Oounty Council will advance a 
loan of £2,560 for the are lighting of West End Lane, from Quex 
Road to Mill Lane. The General Committee is ascertain- 
ing п pue ae d" ire with regard to сав 

tral Electric Supply Company's Bill, which proposes to supply 
Hampstead and other districts. 


Hanley.—The Council has resolved to ask the local 
members of Parliament to oppose the large electric power schemes. 
Messrs. В. A. D. MacAlister (Edinburgh) and R. G. Tinsoott (Eccles) 


were appointed, out of 39 applicants, junior assistant engineers at 
the electricity worke at £80 a year each, rising by £10 a year to £100. 
The salary of Mr. W. Adams, assistant electrical ‚ was 


increased from £130 to £140 for the next 12 months, with a farther 
increase to £150 for the following year. 


Hauwell.—With regard to the offer of the London United 
Tramway Oompany to supply the Council with current for electric 
lighting, the Works Committee is asking the company on what terms 
it would supply the Council. ` 


Hebden Bridge.—The Birchcliffe new chapel is to be 
lighted by means of 138 16-O.P. lamps, Mr. R. S. Blackburn having 
the contract for the necessary work, which includes the supply of a 
gas engine, dynamo, and accumulators. 


Hereford.—The Council is now inviting tenders for the 
erection of the electricity works buildings. 


Hull.—The electrica! engineer (Mr. Barnard) has sub- 
mitted the estimates for the year, showing an expenditure on 
generation of current of £3,775; on distribution of current, £450; 
on repairs and maintenance, £1,650; on management j 
£1,250 ; total expenditure, £15,570. It was estimated that £15,000 
e by the sale of electricity, and £570 from meter 
rents. The chairman of the Electric Ligh Committee said last 
week that the Committee bad had large demands, for which they had 
not provided in their borrowing powers. It is stated that 640,000 
sero E: sold last year. The generating power is now 800,000 


Ingleton.—The local committee which canvassed the dis- 
trict re electric lighting rts the result of the canvass as being far 
in excess of their expectations. The greater part of the share capital 
had already been subscribed in Iugleton. It was unanimously 
decided to apply for registration, and the electric light may be ready 
by the autumn. 


Inverness.— The music hall, which is to be reconstructed, 
Dadine lighted electrically, also the shops forming part of the 

Islington.—The Board of Guardians last week approved 
of the scheme drawn up by Mr. J. Enright for the erection of an instal- 
lation to supply 1,700 16-C.P. T5 He recommended the Board to 
put down an engine of 135 B.H.P., with astorage аспе of about 
1,000 ampere-hours. Estimate of plant—Engine and dynamo, 
£1,050; engine and dynamo, £1,050; erecting engines, &c., £130; 
cables, £200; battery, £650; contingencies, £100; total, £3,180. 
Yearly Charges Interest on £3,420 at 22 cent., £94 1s.; depre- 
ciation, sinking fund at 3 cent., £103 12s.; wages, &., £160; 
oil, waste, and sundries, £100; total, £456133. He calculated that 
the total cost per unit would be 2d., whereas the Vestry Electricity 
Committee would charge them 4d. under a two years’ agreement. 


Kensington.—The Vestry has decided to abandon the 
application for powers to supply electricity in the parm, and will 
support by petition the Kensington and Notting Hill Bill, which 
confers powers upon the Notting Hill Electric Lighting Company, 
Limited, and the Kensington and oon, r н Electric Lightin 
Company, Limited, to construct the works for lighting the streets o 
Kensington. 

Kingston.—The fifth annual report by the borough elec- 
trical engineer shows that the profit on the electricity und 
for 1897 was £1,221. The net profit, after paying interest, &c., was 
£119, and the total deficit on the undertaking was £1,112 odd. This 
is stated to be due to the large payments made during the year under 
the heads of “ payment of interest" and “repayment of capital,” so 


Point, and have to be extinguished when the 


that although the profit on the works had considerably increased, the 
total deficit upon the undertaking was larger than last year. The 
result of the year’s working showed that interest had been earned 
п the capital at the rate of 3 per cent., with a further sum of 
£119 3s. towards the repayment of capital.—Alderman Oollings said 
that although the figures mentioned did not come up to his anticipe- 
tions, the Corporation had reason to be thankful for the general resuits 
of the year, and to congratulate the electrical engineer upon his 
endeavours to decrease the items of expenditure. 


Kingston-on-Thames.— Messrs. Prestwich & Burt (suc- 
cessors to Mesers. New & Mayne) are to fit up the new Technical 
Institute for electric lighting. 


Kingswood.—The Council is entering into a 10 years’ 
contract with the gas company for street lighting. 


Lancaster.—The electrical undertaking is making satis- 


this £200 will 


the current to 3d. unit for motor purposes, and 444. per unit for 
private lighting, it is hoped, extend the use of electricity as a 
uminant, and an income of at least £4,626 is anticipated. Mr. 


Fraser, the electrical engineer, hopes it will be considerably 
more. All the principal thoroughfares and squares are now lighted 
by electricity. 

Lane End.—It is stated that the village shops are to be 
supplied with electric current from the private insta at Mr 
R. Smith’s factory. 

Lee.—The District Board has appointed Mr. A. Snell con- 


sulting electrical engineer for a year, during the execution of work 
by the Blackheath Electric Lighting Company. 


| ym the present generating station in Aire Btreet, and to acquire 
addi 


onal machinery. This sum, it is expected, will be 


the majority of the large workshops in Hunslet will procure eleo- 
tricity for lighting purposes. In which direction the 
intend to further extend their mains has not yet been settled. 


is to prepare 

satin station in Whitehall Road. At present, the lamps in Boar 
e ve their current from the tramway 
trams cease run- 


Liverpool.—The Estates Committee have resolved that 
the of land situate on the south-east side of Lister Drive, and 
adjo the property of the London and North-Western Railway 
Oompany, about 66,000 square yards, be transferred to the 
Electric Power and Lighting Committee for the purposes of an elec- 
tric generating station, upon certain conditions. 


Llandudno.—Mr. Morton, manager of the electric light 
works, has reported to the District Oouncil that, up to the present, 
the heat produced by the destructor has resulted in a saving of 50 
per cent. of coke, amounting to £372 7s. 10d., and there was therefore 
an estimated net gain to the Council from the working of the 
destructor plant of £67 10s. 4d. 


o DI 

Buppl Gp) end ch Oity of London, St. Luke 
, an 2 

Iden The Commi 


informed that Oorporation, having in view the purchase of the 
existing supply, was content to deal with the existing company, and 
with no other. The amendment was ultimately carried by a large 


although up to the present little progress has been made. “Now, 

owever, that the Court have definitely ressed an opinion in 
regard to purchase, it is not at all unlikely that we shall shortly be 
informed that а round table conference has been convened. Nata- 
rally the whole matter will hinge upon the question of what terms 
are reasonable.” 


vol. 44. No, 1,110, Manon 3, 1899.] 


THE ELECTRICAL REVIEW. | 885 


London.—Last week, at the St. George's (Southwark) 
Vestry, a report was presented from the Electric Lighting Committee 
to the effect that the County of London and Brush Provincial Electric 
Lighting Company recently were laying some mains in Marshalsea Road, 
contrary to plans submitted to and approved by the Vestry. The 
surveyor, on discovering the fact, ordered the work to be stopped, 
and the clerk was directed to obtain an interim injanction prevent- 
ing the company proceeding with the works. This course was approved 
by the Vestry. 


Lynn.—The Electric Lighting Committee has referred 
the 110 applications for the post of resident electrical engineer to 
Prof. Robinson for “ sifting.” 


Maidstone.—Last week tke Urban District Council 
decided by 13 votes to 7 to adopt the scheme of Messrs. Kincaid, 
Waller & Manville for the establishment of an electric lighting 
station in Fair Meadow, in combination with a dust destructor. 


Marylebone.—Last week a vestryman moved a long 
resolution with 'd to the question of purchasing the undertaking 
of the Metropolitan Electric Supply Company, so far as it affected 
the Marylebone district, but there was no seconder, and the resolu- 
tion accordingly came to nought. 

The Works ttee last week resolved to take no action with 
reference toextending the incandescent system of public lighting in 
Marylebone Road, pending the result of the Marylebone Electric 
Lighting Bill. 


Melksham.—The Council has given consent to an appli- 
cation to lay electric light cable ander certain roads to supply some 
of the shops and private residences, provided, among other things, 
that the work is done to the satisfaction of an electrical engineer to 
be employed by the Council. 


Monmouth.—The town clerk has informed the Guardians 
that the 8 will shortly be ready to su ply current, and has 
suggested the workhouse should be electrically lighted. The 
Guardians have referred the matter to the Visiting Committee. 


Newhaven.—The Sanitary and Lighting Committee is 
now considering the electric lighting question. 


Oldham.—The Electric Light Committee have decided 


to raise the salary of Mr. B. W. Newin electrical engineer, from 
£220 to £250 per annum. ener | 


Peterborough.—In excavating for laying the founda- 
tions for electricity works, an old drain has been discovered, and 
instructions have been given for it to be diverted. 


Rhyl.—The members of the District Council paid a 


visit to Llandudno on 23rd ult. to inspect the electric lighting and 
dust destructor plant. нщ 


Rotherhithe.—There is to be a special Vestry meeting 
to consider whether to apply for a provisional order. 


Shoreditch.— The Vestry has increased the salaries of 
Mr. G. Kemp, chief assistant , and Mr. Roscoe, superin- 
tendent of mains, from £3 per week to £180 per annum, and by £10 
yearly to £200. A new booster for charging accumulators has been 
ordered from the Electric Construction Company at £399. Several 
firms are to be asked to tender for Recens unl switchboard. 


Stockton.—Last Friday a Local Government Board 


ing was held in regard to the proposal of the Corporation to 
alter the st in connection with the proposed new electrio lighting 


Stoke-on-Trent.—The Town Council has appointed a 
sub-committee to visit various places where there are pub electric 
lighting installations. 


West Hartlepool.—The Corporation is now inviting 
tenders for the erection of the electric light station. | 


Whiston.—The London Gazette contains notice of the 
particulars of the propose transfer of the Council's electric lighting 
order for Eccleston, Knowsley, Rainhill, and Whiston, to the British 
Insulated Wire Company. 


Windsor.—The Electric Lighting Compeny were recently 
asked to tender for the whole of the street lighting of the town. The 
tender of the Gas Oompany was £1,162 15s. for 11,9000.P. The 
Electric Lighting Company offered to erect 228 lights for £1,150 per 

ear, which be equivalent to 32,200 C.P. The tender of the 

c Company has beeu unanimously adopted. The company 

hope to extend their mains throughout the whole of the town in 

about six months, but the contract allows them nine months to com- 

pe the work. The present tender for gas terminates on March 25th. 
the meantime Windsor will be lighted with oil lamps. 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The Council has approved the proposal to 
equip the Union Street-Woodside tramways on the trolley system, at 
a cost of £33,000. Particulars were given in our last issue. It is 
calculated tbat in comparison with horse traction there will be a 
saving of 2d. per car-mile by the use of electricity, as well as a gain 
of 2d. per car-mile through increased traffic. 


Bath.—The Electric Lighting Committee has resolved 
that electric trams should be municipal, and Mr. Metzger and the 
chairman are to ascertain from other towns where electric cars are 
running particulars as to coat, working, &c. 

The Surveying Committee has approved the principle of municipal 
electric tramways, the Mayor protesting. 


Blackpool.—We hear that a proposal ia before the 
Corporation to run a tramway to Poulton from Talbot Road, and then 
on to Thornton, where it will be connected with an existing tramroad 
to Fleetwood. The promoters have asked the Corporation for support 
in the promotion ob a Bill in Parliament, under the Light Railways 
Act, but there may be some difficulty, as the Corporation are seeking 
power in Parliament to extend the present system. 


Bradford.—The traffic report issued by Mr. C. J. 
Spencer, manager of the city tramways, shows that during the middle 
fortnight in February the receipts amounted to £552 8s., and that the 
electric cars travelled 11,759 miles, the service thus producing 11:27d. 
per mile. On the Bolton section the mileage was 3,634, and the 
receipts £158 14s. 10d., and on the Horton section the mileage was 8,125 
and the receipts £393 13s. 2d. 21,643 units of electricity were con- — 
sumed, at a cost of 1:84d. per mile. Since the system was opened 
the receipts have amounted to £7,286 3s.—£2,494 168. 7d. on the 
Bolton section, and £4,791 on the Horton section—upon journeys 
covering, in the aggregate, 152,613 miles. 


Dablin.—The chairman of the Dublin and Lucan Steam 
Tramway Company informed the shareholders that the electrical 
equipment of the line had been kept back by difficulty in procuring 
& suitable site for power hcuse. That difficulty had been overcome, 
and by the end of the year the lize would be working by electricity. 
As tothe financial results of the change, he was sanguine, among 
other remarks being & hint that possibly they might be able to 
increase their receipts by charging a moderate rental for electaic 
lighting along theline. An independent company was applying to 
the Privy Council for an order to construct a new electric line 
between Lucan and Leixip. They might be able to work that line 
and their own as one system. 


Dudley and Wolverhampton. — Last Friday the 
Bedgley District Councii assented to the transfer of the Dudley and 
Wolverbampton tramways from that company to the British Electric 
Traction Company, also to the alteration of gauge. 


Germany.—The new electric tramways in the town of 
Thorn, which have been equipped by Messrs. Felix Singer & Oo., of 
Berlin, have just been completed and put in operation. 


Glasgow.—A conference was held on Tuesday between 
the sub-committee a ted by the Electricity Oommittee of the 
Corporation and the sub-committee appointed by the Tramways 
Committee, with reference to the question as to which department 
shall supply the power required for the traction of the electric tram- 
way cars on the routes which have yet to be converted to that system. 
Councillor Paton, the convener of the Tramways Committee, intro- 
duced the subject by stating that his sub-committee were of the 
opinion that his department ehould generate the requisite power, and 
if it was decided that they were to purchase their electricity from the 
Electricity Oommittee they would undoubtedly be most unwilling 
purchasers. Mr. Parshall, the London electrical expert who has been 
consulted in the matter, made a verbal report. He propcses to recom- 
mend that the Tramways Committee should construct a large central 
electric power station, and put down in it four engines, with an aggre- 
gate of 17,500 horse-power, the engines to be of the slow-speed type, 
running at the rate of 70 revolutions per minute. The electricity 
would be supplied on the high-tension principle at a voltage of 6,500, 
and the dey dts would be utilised as transformer stations to send out 
the electricity at the present voltage of 550, which is the Board of 
Trade msximum. Of the 17,500 horse-power, three-fourths would be 
effective to drive 575 electric cars. At present there are 385 horse 
cars and 27 electric cars in use. Further discussion of the subject 
was adjourned. 


Hanley.—Last week the Council consented to the appli- 
cation to the Board of Trade of the Britiso Electric Traction Com- 
any for six months’ extension of time in which to complete the 
otteries Extension Tramways, subject to the company entering into 
an agreement to bave the line and electrical equipment ready for 
inspection by May 7th, or pay a penalty of £50 а day. The Oouncil 
has als» decided that each authority in the district affected be invited 
to appoint representatives to attend a conference with respect to the 
proposed scheme for municipalisation of the local tramways. 


Hastings.—At a recent Council meeting it was decided 
to co-operate with Mr. Marphy, who is financing a tramline to Bexhill 
and district, under certain conditions. Mr. Marphy has engaged to 
widen a bridge at Bulverhythe, and to raise the road level; to pay a 
certain sum per mile per annum as wayleave; to grant the right of 
purchase at the expiration cf 25 years; and so far as his line runs 
within the boundary, to permit the Oorporation to purchase at any 
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time. Mr. Murphy is also ready to take ccrrevt from the Corporation 
at a fixed price, but his terms, says a local paper, are not regarded as 
good enough. 


Hull.—The Tramways Sub-committee is considering the 
91 applications for the post of electric tramways manager at £300 
per annum. At the Works Committee latt week a member said they 
ovgbt not to rest until the electric trams had been taken down Dry- 
pcol. The chairman said if they could only make satisfactory arrange- 
ments with the Drypool and Ма: fleet Steam Tramways Company, 
they would buy that undertaking. 


Leeds —Considerable progress has, according to a local 
paper, been made towards the general establishment of the electric 
system in Leeds. The single line of rails originally laid down in 
Harehills Road has now been doubled, and all the necessary poles are 
erected. The work of putting up the poles on the Headingley and 
Chapeltown routes will, it is expected, be finished within & week or 
so. At present pipes are being laid for the feeder wire, as well as 
the telephone wires. The work is beiog carried out under the super- 
vision of the Highways Department. 


Light Railways.—The Board of Trade have confirmed 
orders authori:iog the construction of a light railway from Trowse, 
Norfolk, to Beccles, Suffolk, and a line in the county of Essex 
between Barking Town and the Beckton gas works. 


. Liverpool.—It has been arranged to have a crucial test 
of the d of the different kinds of cars—the Thomson- 
Houston, the Hamburg and the American cars. They will be tested 
in actual practice over the same rcute for & certain number of days 
and in such a manner that the amount of current consumed can be 
registered by meter, and other details noted. The Tramways Com- 
mittee, in considering the question of the street work, and laying of 
new lines during the entuing year, has approved of a report of the 
city engineer recommending that the work be done by the Corporaticn 
workmen under the supervision of himself and his staff. 


Moss Side.— On 21st ult. Colonel Sir Francis Marindin 
inspected, on bebalf of the Board of Trade, thetram lines wbich bave 
been recently laid by the Urban District Council. The whole of the 
lines were approved and their immediate use sanctioned. The rails 
are bonded, in order that at the expiraticn of the lease of the 
Manchester Carriage and Tramways Company the overhead trolley 
system of electric traction can be adopted without further disturb- 
ance. 


Newcastle.— Oa Monday the Tramways Committe 
agreed, by 11 votes to 6, to consult Prof. Kennedy with respect to 
the resolution of the Council, concerning the advisability of adopting 
some system other than the overhead trolley system of working tbe 
tramways in the centre of the town. Several letters were received 
from electrical companies offering to supply the power necessary for 
running tbe trams. It was agreed, however, that the applications 
should stand over for the pres: nt. 


Norwich.—It is stated that the rolling stock of the 
Norwich Electric Tramways Company will consist of 54 cars, several 
a which have been delivered. They are being made by the Brush 

ompany. 


Wolverhampton.—The Tettenball District Council bas 
withdrawn its opposition to the Wolverhampton Corporation Tram- 
ways Bill. The Bilston Council approves the South Btaffoidshire 
Light Railways Order and the Wolverhampton Tramways Bill, and 
will support them subject to certain modifications of the clauses. 


TELEGRAPH AND TELEPHONE NOTES. 


The American Pacific Cable.—We extract the follow- 
ing from the ZEmpire:—' The Americans are still talkirg about 
laying their cable across the Pacific, via Hawaii and Guam. The 
latter is an island, lying between Hawaii and tbe Philippines, and 
was captured from the Spanish early in the contest, probably with an 
eye to ulterior utility. The cable may be laid by a private c:mpany, 
the Government contracting to pay £20,000 for the transmission of 
official telegrams from San Francisco to Honolulu, Japan, and China. 
The company is being promoted by Mr. Schrymser, president of the 
Central and South American Cable Company. I fancy that he is also 
being backed by the Eastern Telegraph clique, who hope to delay 
the British Pacific cable by joining the Yankees. A patriotic tcheme! 
However, the cable must b» made in England, Jaid by British 
shipe, and worked by British operators. The Americans have no 
facilities for performing any part of the work. An Australian 
correspondent assures me that the New South Wales people are ex- 
tremely anxious to bave the Pacific cable built, and will contribute 
their share, £50,000. But the Postmaster-General of that Oolony, 
however, does not think the cable will be built. He seems to think 
that Canada is hanging back, and Great Britain is not enthusiastic 
over the project. A decisive answer is wanted from the Britieh 
Government, but none is forthcoming. Australia is prepared to 
stand three-ninths of the cost of the cable, if Сапай» will pay two- 
ninthe, and Great Britain the remainder. It is thought in Australia 
that Great Britain is desirous of constructing a Cape route, and 
allowing the Uoited States to build tke trans-Pacific cable." 


The City Police and the Telephone.—The City Press 
says that after mature consideration the Corporation have decided to 
place the City police-stations on the telephone. ‘I'he powers that be 


have resolved to introduce the telephone system as an experiment, 
and the seven stations within the one equare mile are to be connected 


forthwith. 


Edinburgh Telephone Wires.—1n Edinburgh Sheriff 
Ccu:t on 23rd ult., Sheriff Rutherfurd gave jadgment on the appli- 
cation on bebalf «f the Postmaster-General for the consent of the 
Corporation of Edinburgh fo the placing of underground telegraph 
wires under certain streets. Among toe grounds cn which the 
Corporation objected were that the wires were not required for the 
purposes cf the Postmaster-General's Department, but were intended 
for the use of his licensee, the National Telephone Company; and 
that by the provisions of the Edinburgh Municipal and Police Act, 
1879, the streets and roads under which it was proposed to lay those 
wires could not be opened up without the ccnsent of the Corporation. 
The Sheriff, in giving bis decision, said it was true that under the 
Telegraph Act, 1892, the Oorporation as road authority had a right to 
veto the exercise of any powers under tbe Telegraph Act by a lic:nsee 
of the Postmaster-General, but in the care of the London Corporation 
it was held, nevertheless, that the Corporation were nct entitled to 
shsckle their consent to works which the Postmaster-Gen-ral pro- 
posed to execute with the condition that the wires should not be 
used by bis licensee, the National Telephons Company. He saw no 
reason to differ from the conclusion anived at in that case, first by 
Mr. Commissioner Kerr, and afterwards by the Railway Com- 
missioners. He thought the objections which they were entitled 
to raise must be objections of a kind which concerned them as a 
road authority, and that here the objection which was raised was 
not in their interest as a road autbority at all. As to the fourth 
obj:ction, the Postmaster-General had applied to the Corporation for 
their consent, and because they withheld it the matter had been 
referred to him in pursuance of the Telegraph Act, 1878. If the 
Corporation were right no difference, in the sense of the Act, could 
bave arisen between them and the Postmaster-General. He was of 
opinion that no relevant or sufficient reasons had been stated by the 
Corporation for declining to give the consent required by the 
Post master-General, and he was therefore prepared to give consent, 
as he was empowered to do by the tbird section of the Telegraph 
Act, 1878. No expenses were allowcd. 


Irish Telephones.—There is a movement among some of 
the Irish municipalities in the direction of an application to the 
Postmaster-General for a trunk telephone line between Waterford, 
Carrick, Clonmel, and Tipperary. | 


Manchester Telephones.—At a recent meeting of the 
committee for obtaining an independent telephone service for 
Manchester, Salford, ard district, it was resolved to send a Manchester 
deputation to wait upon the Financial 8.cretary to the Treasury to 
place before him the views of this commercial centre” in favour of 
granting a license tothe Mutual Telephone Oompany. The Manchester 
Corporation Select Telephone Committee has notified that it does not 
desire to take part in this deputation. A Corporation deputation, it 
will be remembered, conferred with the Postmaster-General last 
November and heard his views on the matter. 


The National Company's Bills.— Wednesday's con- 
ference at the Guildhall passed the following resolutions, viz :— 
“That in the opinion cf this conference, representing the London 
County Council, the Corporation ^f London, and the vestries and 
district bcards of the metropolis, the Bills being promoted by the 
National Telephone Company in Parliament sbould be most 
strenuously opposed”; “ Th»t the authorities represented at this 
conference be requested forthwith to petition against the said Bills, 
and to ask their representatives in Parliament to oppose the Bills on 
second reading, and to take every possible measure to prevent the 
same from becoming law”; and “That a copy of the resolutions and 
proceedings of this conference be forwarded tothe Prime Minister 
and Earl Kimberley, Mr. A. J. Balfour, Mr. Hanbary, Sir Henry 
Campbell - Bannerman, the Postmaster - General, and the various 
authorities represented at this conference.” 


Protest against the German Cable Scheme.—It is 
stated in the Times ttat Sir Nicholas O'Conor, the British Ambassador, 
bas made representations to the Turkish Government in support of 
the protest made by the Esstern Telegraph Com against the con- 
cession given to Germans for the laying of a cable between Kustendji 
and Constantinople. 


Telegraphic Internuptions and Repairs:— 


CADLBA. Down. Repaired. 
Amason Company's cable— 
Oable beyond Gurupa... June 11th, 1898 , M 
French Company's cables— 
New York-Hayti .. Feb. 10th, 1899 oe 
Paramaribo-Cayenne ... Feb. 10tb, 1899 e 


ees Feb. 9;b, 1899 
. Feb. 19tb, 1899 


Dakar-Bathurst E 
Ceara-Pernambuco ... 


LANDLINES. 

Lines near La Paz, Bolivia... Feb. 1st, 1899 
Lines North of Japan (be- 

tween Fukuoka and Moji) Feb. 17th, 1899 
Lines near Fao (between 

Bagdad and Bassora) ... Feb. 16:b, 1899 
Communication with Iaterior 

of Nicaragua, except Rivas Feb. 24th, 1899  ... - 
Siberian Lines between 

(Nicoleh-Wladiwostock)... Feb. 25th, 1899 ... Feb. 26tb, 1899. 


(Continued on page 341.) 


. Feb. 21st, 1899 


eee Feb. 24th, 1899. 
. Feb. 22nd, 1899. 
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THE-CITY OF LONDON ELECTRIC 
LIGHTING COMPANY’S WORKS. 


WE have recently had an opportunity of inspecting the 
works of the City of London Electric Lighting Works, and 
the following details are of interest : — 

The Corporation of the City of London discussed the ques- 
tion of lighting the City by electricity for many years 
previously to 1889, when they invited tenders for the supply 
of electric light to the.City. At that time some towns and 
other districts in London were supplied with electrical 
energy, in mot cases by private enterprise, and though the 
progress of the growth of such undertakings had been 
encouraging, they had not then developed into the sound 
financial condition in: which they now stand. 


— 


In accordance with the agreement with the Corporation, 
provisional orders for the three districts were obtained by the 
contractors in 1890. 

The Corporation, by the contracts, imposed exceptional 
and onerons conditions on the contractors. Such com- 
ditions included, amongst others, the lighting of the 
streets of the City practically at сові, the provision of 
depreciation and reserve funds, and the redaction of charges 
on the sliding-scale principle after a certain profit had been 
made. 

In consideration of the serious risk and obligations under- 
taken by the contractors, the Corporation on its part granted, 


as far as it was able to do во, the exclusive right of 


supplying electricity for private purposes for 21 years from 


View or BRUSH ALTERNATORS FROM THE MIDDLE OF THE WORKS. 


The most sanguine advocates of electric lighting con- 
sidered the prospects of successfully supplying electrical 
energy in the City of London were not so certain as to 
justify the large outlay required, and as the City authoritiss 
made unusual stipulations as to the adoption of a graduated 
scale of charges, terms of purchase, and provisions for depre- 
ciation funds, it is not surprising that some difficulty was 
experienced in getting responsible contractors to undertake 
the work. 

The City was eventually divided into three districts, and 
contracts were entered into by the Corporation with two firms 
of manufacturers of electrical plant and machinery, with 
permission to transfer the contracts to an electric lighting 
company. 


The City of London (Pioneer) Electric Lighting Com- 
pany was formed to give the necessary financial assistance to 
the contractors to enable them to commence the work of 
lighting the City by the contract dates, and to give sufficient 
time for the great amount of work necessary before the 
present company could Ъз placed before the public. 

The present company was issued in July, 1891, and there 
is no doubt but that the capital was subscribed on the faith 
of the contracts with the Corporation, and there are at the 
present time about 3,000 holders of debenture stock and 
shares of the company who have invested their money (many 
of them having done so at a large premium) in the electric 
lighting of the City, relying upon the terms of the contracts 
with the Corporation being maintained. 1f the contracts 
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wish the Corporation are not maintained, the possibility of 
raising capital for industrial enterprises upon the contracts 
made in good faith with the municipalities will be 
imperilled. . 

With the consent of the Corporation and of the Board of 
Trade the respective contracts and provisional orders were 
transferred by the two firms of contractors to this company. 
This company also took over the assets, consisting of works 
executed and cash in hand, of the Pioneer Company, and 
gave a bonus of £25,000 to the shareholders of that com- 
pany for the risks they had run in rendering themselves liable 
for £100,000. The risks were serious, as had the present 


company not been formed the Pioneer Company's share- - 


holders would have lost all their money. 

The original contractors supplied further plant to the 
company, &nd the contracts with them for the supply of 
plant were cancelled by mutual agreement in 1896. "The 
result is that at the present time no less than 11,660 kile- 
watts of plant are available for the purposes of the company, 
and the cost of this plant, together with all land, buildings, 
street mains, &c. now amounts to £1,874 689, or at the 
rate of £117 per kilowatt. This is no doubt a moderate 
figure, for many other towns and companies have expended 
a much greater 
amount. 

It is doubtful, 
however, whether 
any truly useful 
purpose is served by 
entering into com- 
parative figures, for 
local conditions vary 
so enormously that 
the cost per kilo- 

. watt is apt to 
become misleading. 
No one could, 
however, deny the 
great difficulties 
existing. in the way 
of building up a 
large supply system 
in the City of 
London апа the 
company: has 
generally met these 
with success. - 


WORKS. 


The power works 
are situated at 
Bankside, on the 
south side of the 
river, and are placed on a sit» having river frontage and 
extending over several acres. 

The buildings are massive and substantial, and yet orna- 


mental, the frontage to Bankside being an imposing object 


in this busy thoroughfare. 

A lofty building has been erected on the wharf, and is 
connected to the main building on the other side of the 
road by a bridge placed at an elevation of 50 feet. 

A fleet of barges is employed to bring the coal alongside 
this wharf, and a complete d of hydraulic appliances 
is placed in the building capable of hoisting the coal and 
other materials to a capacious bunker and store room on the 
top of the building. On the ground floor of this building 
the pumping machinery is placed, for the purpose of drawing 
water from the Thames for condensing purposes. Centri- 
fugal pumps are employed, two baing driven by steam 
engines, and a smaller set are connected to electric motors. 

The water is drawn up from the river through large pipes, 
which are laid several feet below the level of the river bed, 
and a complete system of valves enables these pipes to be 
controlled as required, for there are three main pipes which 
can be used as suction or discharge pipes, and by constantly 
changing the direction of the flow of water through these 
pipes, it is possible to prevent the deposit of mud, and 
always keep them clean. 

_ On entering the works from the Bankside frontage, a large 
circular water strainer will be noticed placed in the line 
of the condensing water pipes. The object of this 


SINGLE SET SHowING SEPARATE CONDENSING ARRANGEMENTS, 


strainer is to intarcept the large quantity of straw, fibre, and 
other vegetable matter (with an occasional dog or cat), and 
though considerab‘e difficulty was at first caused by this 
accumulation of undesirable refuse, it is now completely 
overcome by this apparatus. The machine consists of a 
slowly rotating wheel, filled with deep straining grids, the 
small amount of power required to drive it being supplied 
by an electric motor. | 

The engine room is one long building having a gallery 
on each side, the dimensions being 430 feet long and 45 feet 
wide. The walls are built with white glazed bricks with 
some ornamentation, the advantage of cleanliness in a build- 
ing of such importance being most essential. 

In the centre of the controlling gallery offices are placed, 


having a view of the whole length of the room, and here 


the superintendent of the works and his assistants conduct 
the general control of the works. These cffices are fitted 
up with a complete telephone exchange, connecting all parts of 
the works, and the numerous distributing centres in the City. 

Eogines and dynamos of all sizes will be seen in this 
room, amounting in all to 30 seta of plant, the largest 
being capable of giving an output of 1,500 kilowatts, 
or about 2,500 indicated horse - power. 

The output from 
these machines is 
controlled by two 
distinct main 
switchboards placed 
on the gallery to- 
gether with sub- 
sidiary switchboards 
for other purposes. 

These switch- 
boards аге con- 
structed entirely of 
incombustible ma- 
terial, aud while 
simplicity has been 
the lead ing objet, 
every effort has been 
made to secure 
eafety in dealing 
with the enormous 
amount of power 
they control. 

Three travelling 
cranes will be 
noticed, capable of 

. dealing with апу 

weight up to 45 
tons; all these 
cranes are driven 
by electric motors. 

The gallery ou the opposite side of the room is known a3 
the steam gallery, and provides every convenience for 
manipulating the steam valves to each engine, and also the 
large valves in the main steam pipes. This arrangement 
has been found of great utility, as complete command of the 
steam plant is secured, and facilities are given to shut off or 
discontinue any line of piping. 

A feature of some interest is the arrangement of the 
water service to feed the boilers, as the whole of the 
work is performed from the gallery and is quite distinct 
from the ordinary work of the stokers. A large variety of 
boiler feed pamps are employed, some being remarkable for 
the small space they occupy, and others are unusually large. 

The boiler house adjoins the engine room, and contains 33 
large water-tube boilers all fed by automatic stokers which 
receive the fuel by chutes or tubes from the coal store 
overhead. 

This coal store contains about 2,000 tons of coal, all of 
which is transported from the wharf bunker by means of a 
coal conveyer consisting of a long chain with broad links 
which push the coal along a trough. 

A similar conveyer removes the ashes from the boiler house 
and deposits them into а bucket elevator which enables them 
to be deposited on the wharf for removal. 

Other buildings contain machines for the arc lighting of 
the streets of the City, and continuous carrent for motive 


power supply. 
(To be continued.) 
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TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 336.) 


The Telegraph on the Congo.—The Times says that 
the telegraph is steadily making its way across Central Africa by the 
side of the Congoriver. News bas jast been received in Bruseels of 
the laying of the wire to a point 800 miles east of Boma. This must 
be in the vicinity of the important station of New Antwerp. The 
Belgique Coloniale gives the following instance of the consequences 
resulting from this improved means of communication :—“ A telegram 
despatched from Koamouth, at the junction of the Kassai and the 
Congo, on January 16th, was delivered at Boma half au hour later. 
For the future the Kassai ів thus placed in direct and rapid com- 
munication with the sea“ of Government, and Europe is also brought 
close to the centra of Africa. Only a few years.ago news took at 
least two months to reach Boma from the Kassai, and the reply would 
not be r.oeived under another two months, and this only if th 
parties were available and the steamer ready to start.” | 


CONTRACTS OPEN AND CLOSED. 


Aberdeen.—March 10th. 'The Electric Lighting Com- 
mittee wants tenders for the supply of copper strip. See Official 
Notices " this week. 


Belfast.—March 16th. The Electric Committee wants 
tenders for switchboard extensions. See our Official Notices” 
February 24*h. 


Brighton.—March 6th. Tenders are invited by the 
Council for a 20-ton travelling crane for the electricity works. See 
“ Official Notices " February 24th. . | 


Bury.—March 20th. The Electric Lighting Committee 
wants tenders fora Lancashire boiler with steam and other pipes. 
Вее“ Official Notices this week. : 


Canterbury.—March 14th. Tenders are wanted for 
boiler honse plant, engine house plant, extensions of switchboard and 
mains. See our Official Notices” February 17th. | i 


Dundee.—March 15th. The Gas Commissioners аге 
inviting tenders for four Lancasbire boilers, two 450-H.P. steam 
engines and dynamos, and one 700-H.P. steam engine and dynamo. 
Particulars from the electrical engineer, Mr. W. H. Tittensor. See 
our Official Notices” February 17th. 


Ed inburgh.— March 6th. Tenders are wanted for con- 
densing plant with water cooling tower, feed water tanks and filters 
for the electricity works. The Oorporation also wants tenders for 
electric lighting installation at Tollcross tramway power station. 
Bee our “ Official Notices” February 17th for particulars of both 


contracts. 
Glasgow.—March 15th. The ieee wants tenders 


for the reconstruction of tramways acco to specification. See 
our Official Notices this week. ; 


Greenock.—March 8rd. The Police Board wants tenders 
for the supply and erection of boiler-house plant, engine-house plant, 
and overhead travelling crane for their electric works (low tension). 
Bee our “ Official Notices” February 17th. 


Greenock.— March 16th. The Police Board wants 
er for mains, arc: lamps, poles, &c. Взе Official Notices“ this 


Hammersmith.—March 15th. The Vestry invites 
tenders for water-tube boilers, 1,000-H.P. slow speed engines, and 

two 60.'-kw. alternators, feeders, and cast-iron pipes. See Official 
Notices February 24th. 


Huddersfield.—February 27th. The Electricity Com- 
mittee wants tenders for mechanical coking stokers, also for a complete 
. switchboard. See our Official Notices February 17th. 


Lewes.—March 24th. The Corporation is E prar to 
receive offers from those willing to establish an electricity supply 
undertaking. See our “ Official Notices " February 17th. 


London.—The Asylams Committee of the London 
County Council invites tenders for the supply of. electric light 
sundries to the Claybury and Heath Lunatic Asylums for one year 
from April ist. Particulars obtainable at the Committee’s offices, 
6, Waterloo Place, S. W. 


London.—March 14tn. The Great Central Railway 
Company are prepared to receive tenders for thesupply, during the 
12 months endihg April 30th, 1900, of the undermentioned material : 
electric light materials. Sealed tenders endorsed Tender for ——” 
to be in the hands of Mr. Oliver 8. Holt, secretary, not later than 
10 am. on Tuesday, March 14th. | 


Pernambuco.—March 18th. The Government of the 
State of Pernambuco invites tenders for the construction of an electric 
framway to run between that city and Olinda, situated at about 
three miles distance. Tenders, duly sealed, must be addressed to the 
' Secretaria da Industria,” Pernambuco, and should be received there 
not later than March 18th. Farther particulars may be obtained on 
applicaticn at the Commercial Department of the Foreign Office any 
day between the hours of 11 a.m. and 6 p.m. 


P.plar.—The Guardians wants tenders for steam turbines 
and dynamos (direct coupled), electric motors, accumulators, cables, 
wiring and fittings, distribution, and switchboards. See our Official 
Notices” February 24th. 


Southampton.—March 6th. The Corporation wants 
tenders for the supply of stores, &c., required in the electricity 
ee for 12 months. Specifications, &c, at the electricity 
works, 


Southend-on-Sea.— April 6th. The Corporation wants 
tenders for the temporary " transfer of their 1891 Electric Lighting 
Order. See“ Official Notices ” this week. EL 


Spain.—March 16th. Tenders are being invited until 
March 16th by the municipal authorities of Betanzos, for the con- 
cession for the electric lighting of the public streets. Tenders are 
to be sent to El Secretario. del Ayuntamiento de Betanzos, Spain, 
whence particulars may be obtained. | 


Stockport.—March 9th. The Gas and Electricity Com- 
mittee invites tenders for two 140-kw. shunt wound dynamos. See 
“ Official Notices February 24th. 


Stockport.—March 24th. Tenders for electric lighting 
the Stockport Sunday School are invited to be sent in to the 
Becretary not later than March 24th. : 


Wolverhampton.—Tenders are being invited for the 
supply of small electric launches for lake use. Particulars from Mr. 
J. W. Bradley, borough surveyor, Town Hall. 


CLOSED. — 


France.—The French Corporation of Telegraph Authori- 
ties in Paris have placed a contract with La Société Industrielle des 
Telephones, of 25; Rue de Quatre, Septembre, Paris, for 25 kilo- 
metres. of lead-covered 3-conductor cable, and 17 kilometres cf 
2-conductor cable at £4,478. —s_ 


Islington.—-Messrs. J ohnson & Phillips have secured the 
contract for the supply of electrical stores to the Islington Vestry. н 


Liverpool.—The tenders submitted for 20 new electric 
cars were as follows:— Messrs. Dick, Kerr & Oo., £498 each; the 
Brush Oompany, £500 each; the Westinghouse Oompany, £550 each ; 
and the British Thomson-Houston Company at £569 each. It has 
been decided, upon, the recommendation of the engineers, that, as 
these different cars would be fitted with first-class electric appliances 
cf a new pattern, it was advisable for the tad of testing the 
utility of those appliances in actual working. to order ten cars from 
Messrs. Dick, Kerr & Oo., five from the Brush Electrical Enginee 


Company, and five from the Westinghouse Company. 


Ц 


FORTHCOMING EVENTS. 


Friday, March 3rd.—At 8 pm. The Institution of Junior Engineers, 
Westminster Palace Hotel. Paper on Oarbon Con- 
suming Batteries and their Possibilities,” by W. R. 
Cooper, B.Sc. M. I. J. E., illustrated by experiments. 


Saturday, March 4th.—The Institution of Electrical Engineers. 
Students' visit to the works of Messrs. Easton, Anderson 
and Goolden, Erith. Train leaves Oharing Cross at 
10 a.m. 


Thureday, March 9th.—At 8 p.m. 
Engineers. 


Friday, March 10th.— At 5 p.m. Physical Society. A Study of an 
„Apparatus for the Determination of the Rate of Diffusion 
of Solids dissolved in Liquids,” by Albert Griffiths, 
M. Sc.; Note on the Source of Energy in Diffasive 
Convection,” by Albert Griffiths, M. Sc.; An Exhibition 
of Dr. A. Wehnelt’s Electrolytic Current Interrupter 
for Ruhmkorff Coils, by A. A. Campbell Swinton. 


Saturday , March 11th.—Institution of Junior Engineers. Oonversa- 
zione at Westminster Palace Hotel Reception at 
7 p.m. by the president, Bir W. H. White and Lady 
hite; the chairman, Mr. B. H. Joy and Mrs. David 
Joy 


The Institution of Electrical 
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NOTES. 


Obituary.—On Saturday last Baron Paul Jalius de 
Reuter passed away, at Nice, in his eighty-third year. At 
the very introduction of practical telegraphy the late baron 
laid the first stone in the foundation of that world-renowned 
telegraphic news agency, Reuter’s Telegram Oompany. We 
cannot afford space to refer in detail to the enormous diffi- 
culties which had to be overcome in the early days of so 
important an undertaking, but the Baron’s indomitable energy 


and enterprise were sure to bring success. In addition to 
utilising the telegraphic system for the transmission of news, 


De Reuter was responsible for the laying of new lines, for, 
says the Times, in 1865 he obtained from the Hanoverian 
Government a concession for the construction of a submarine 
telegraph line between England and Germany which enabled 
а through telegraphic communication to made direct 
between London and the principal towns of his native 
country. He also acquired from the French Government 
the right to construct and lay a cable between France and 
the United States. This was laid in 1865, and was worked 
in conjunction with the Anglo-American Telegraph Com- 
pany. Twenty-four years ago Baron de Reuter converted 

is agency into a limited liability company, retaining, how- 
ever, the managing directorship. In 1878 he retired from 
this position, though he still continned as an ordinary mem- 
ber of the board. He was succeeded in the post of manag- 
iog director of the company by his son, Mr. Herbert de 
Reuter. Baron de Reuter's title was conferred upon him in 
1871 by the then Duke of Saxe-Coburg and Gotha. 


The Civil and Mechanical Engineers’ Society.— 
At a meeting of this society on 16th ult, Mr. Holroyd 
Smith, M.I.M.E., M.I.E.E., delivered an interesting lecture 
on “Some Methods of Collecting the Current in Electric 
Tramways,” prefacing his remarks by a brief statement of 
the principles that govern the conversion of ойыш energy 
into electric, and the reverse. In dealing with the methods 
of collect'ng the current, reference was made to the ‘various 
systems of electric traction and a brief résumé of the history 
from 1832 to the pu day was given. By means of 
numerous diagrams he showed the construction and details 
of nearly every known collector for underground, with closed 
or open conduits, and for overhead with tubes, wires, &., 
describing the brush, the bar, the shuttle, and the trolley ; 
and exhaustively compared the relative advantages of rolling 
and sliding contact, giving preference to the latter. He oon- 
sidered that the electrical world was largely indebted to 
Sprague, of America, who he believed to have been the first 
to introduce the trolley bar collecting the current from the 
underside of an overhead wire. The conditions pertaining 
thereto were carefully analysed, the difficulties and require- 
ments considered, some interesting examples illustrated and 
described, and models shown. A discussion followed. 


Flying Machines.—In the course of a discussion on 
ballooning at the Society of Arts, one speaker (Mr. H. 
Fentum Phillipe, A. M. I. E. E.), in referring to the great 
expense attaching to experimental work upon such things as 
flying machines, aeroplanes, &c., suggested that a council or 
committee be formed of, say, members of the Society of Arts, 
the Institutions of Civil and Electrical Engineers, the Royal 
Institution, the Aeronautical Society and kindred bodies, the 
said committee to pursue the investigation of the subject 
voluntarily, a grant being made by Parliament to meet the 
expenses connected with actual work. The jns thought 
that this would lead to some practical vessel being built. 


_ Electric Power iu Western Australia.—The Ausira- 
lian Mining Standard says that a company is being formed, 
called the Kalgoorlie Goldfields Electromotive Power, to 
establish a central power station for the Kalgoorlie (W.A.) 
goldfields, The capital will be £500,000, of which the 
mines will subscribe half. It will be 5,000 horse-power, and 
it is calculated the cost of working the mine will be reduced 
25 per cent. The company will be the largest of its kind 
in the world; but it is expected that the capacity of 5,000 
horse-power will not be sufficient, and that the plant will 
have to be largely increaseed. 


The Volta Centenary.—The Times Zurich correspondent 
writes :—“ A Volta commemoration is to be held next May 
at Como, which was the birthplace of the great electrician, 
and where he died in 1827. e fêtes at Como are to cele- 
brate the cente of Volta’s discovery of the electric pile, 
in honour of which event a great exhibition of inventions in 
electricity will ba y sie on May 14th, the town contribut- 
ing some 500,000 francs to the prelimi nses. The 
small Italian city has always been very proud of its greatest 
citizen, and Volta’s memorials are carefully preserved in its 
Museo Civico, where one can see his first electric pile, many 
of his scientific instrumenta, an electric pistol, and an electric 
lamp of his invention, besides many of his manuscripts . 
sketches, and designs. Exhibits are announced from all 
parts of Europe and America, and а congress of electricians 
and telegraphists will be held at the same time. In con- 
nection with the Volta commemoration an important exhibi- 
tion of Italian silk industries will be opened simultaneously 
with the electric exhibition. The exhibition buildings face 
the lake, on which the latest inventions in electric boats and 
launches will form a conspicnons feature of the t 
Volta’s electric pile was first described in England in a letter 
to Sir J. Banks, then president of the Royal Society. This 
letter is dated March 1st, 1800, and was read before the 
society on June 26th of the same year." | 


The Colombo Electric Tramways and Electric Light- 
ing.—The first portion of this tramway service was recent! 
opened, and in spite of an unpleasant demonstration whi 
was made at the trial by a number of “ Rickshaw ” coolies, 
who lcok at the cars with great ill-feeling, apprehending a 
logs to their industry, the regular service between the jetty 
and central station has been successfully commenced. The 
generating station contains at present a 225-kilowatt dynamo 
coupled to a McIntosh & Seymour engine. There аге two 
other similar engines, which will work the other machines 
and also provide for a reserve in case of a breakdown. At 
present one engine is sufficient to work the few cars which 
are in service and also furnish current to the old electric 
light 55 hate Я some 1 1 being 

en by means of a large cable, supported the greater part 
of the aay on the overhead wire standards, By means of a 
motor dynamo it is transformed from 500 to 200 volta. 
Thirty arc lamps are already erected in the principal 
business quarter known as the Fort. The con- 
tractors, Messrs. Boustead Bros., of Colombo, have 

to а oertain number of hours  lighti 

each month, the exact amount being fixed by the Manieipl 
Council, who, in common with other officials in the East, 
consider that if a moon is shown in the calendar it is moon- 
light, whether the sky is clouded or not and no light is pro- 
vided under these circumstances, although the darkness is 
Cimmerian. It is intended to extend the arc lighting to other 
thoroughfares, and it is to be hoped that the City Fathers 
will see fit to give up their rights in the mcon and allow the 
hours of lighting ap to be independent of that unsatisfactory 
illuminant. The concession for the tramways was originally 
granted toa Mr. Matthews ; the scheme was then submitted 
to Mr. Killingworth Hedges, C.E., on behalf of a London 
firm who were arranging to form acompany ; however, before 
matters could be settled in Colombo, the concession was 
allowed to lapse and the proposed company was abandoned. 
Messrs. Boustead are to be congratulated in having smoothed — 
over the difficulties with the Municipality, and have shown 
that it is often easier to promote an enterprise locally than to 
float a company at home for a similar object, however meri- 
torious it may be. 


Great Engineering Combination.— The Carriage 
Builders’ Journal and Rolling Stock Record announces that 
a powerful trust is being formed for combining the whole of 
the concerns engaged iu one of the largest and best known 
branches of the British engineering trades. It is expected 
that the capital will be little short of 10 millions sterling. 


Gas v. Electricity.—A director of the Eastbourne Саз 
Company informed the shareholders recently that “һе 
thought that the cbanges in gas lighting introduced during 
the past few years had been so great that electricity would 
have considerable difficulty in coming to the front.” The 
speaker sees through a glass darkly. 


Vol. 44. No. 1,110, Manon 3, 1899.] 


THE ELEOTRIOAL REVIEW. 


848 


Electric Timber Seasoning.—The Ncdos Bretonneau 
росе of timber seasoning by electricity, which has recently 

n brought to notice in this country, involves (1) the 
total expulsion of the sap; (2) the replacement of the sap by 
a solid matter, which is insoluble and aseptic, thus rendering 
the wood imputrescible. The wood is placed flat in a vat 
containing a lukewarm solution, which solation covers the 
timber to within a distance of about 2 inches from the top 
at the commencement of the operation, and is gradually 
lowered towards completion of the process. An electric 
current under the necessary difference of potential crosses 
the thickness of the wood, entering from the lower pert, 
which is connected to the positive pole, and coming through 
the top, which is connected to the negative pole of the 
dynamo. By the action of the current the solution is sucked 
from the bottom to the top, and permeates the whole mass 
of wood by electro-capillary attraction. The displaced sa 
rises to the surface of the bath during the operation, whic 
lasts from five to eight hours, according to the nature and 
state of the wood under treatment. The solution used for 
the simple process of seasoning and preserving the wood isa 
composition called Bororesinate de Sonde,” the rosin of 
which seals the fibres of the wood after cooling, and the 
borio acid acts as an antiseptic. The duration of process is 
very variable, according to the nature of the wood, its thick- 
ness, the season of the year, &c., but it may be taken as 
varying from between two weeks to two months. The sap 
being replaced by a solid and insoluble matter, no longer 
ferments by heat, and having become refractory to the 
absorption of water, does not swell during damp weather. 
The treatment is doubly aseptic by the жү of the 
‘sap, and its replacement by dead matter. It thus prevents 
the wood from being attacked by chemical ta, by 
insects, and by animalcule, which produce mould and rot. 
Although there appears reason to believe that the 
process is founded on sound reasoning, it is, perhaps, a little 
premature to speak of the same as being a success. Time, 
edaz rerum, can alone determine this. 


Coherers.— On Friday night Dr. Oliver Lodge lectured 
at the Royal Institution on “ Coherers,” Sir Wm. Crookes 
being the chairman. Beginning with a short explanation of 
the nature of coherers, which he defined as devices sensitive 
to ether waves in such a way ав to establish better electrical 
connection than existed before, he went on to show a number 


of experiments illustrating cohesion, which, he said, was the 


physical force of which least was known, with the exception 
of gravitation. His first iments, says the Timas, 
showed the effect of electrification in preventing the 
drops of water in а jet from scattering, and in causing two 
jets to unite. He next showed how, under the influence of 
electrio action, soap bubbles united, and a smoky atmosphere 
cleared, the floating particles of dust cohering into flakes. 
Dealing next with the cohesion of metals, he spoke of the 
experimental detection of Hertz waves, mentioning in di 
ticular two workers—Prof. Minchin and M. Branly. The 
latter found that the electrical resistance of metallic powders 
decreased under the influence of Hertz waves—a fact on 
which depended Mr. Marconi’s system of wireless telegraphy. 
In conclusion, the lecturer ormed some experimenta to 
illustrate the cohesion of metallic filings while affected by 
Hertz waves. In one of these the filings were placed on a 
brass ball with a flattened top, and it was shown how, by 
means of a vertical wire, they could be pulled up in a chain 


just as if they were magnetic. 


Lectures.—Mr. J. S. Critchley, M.I.M.E., manager of the 
Daimler Motor Company's works at Coventry, gave an 
interesting lecture on February 24th to the members of 
the Coventry Engineering Society, upon the construction of 
motor cars. 

Under the auspices of the Dumbarton Mechanio’s Institu- 
tion, Mr. Stuart Paterson delivered a lecture, entitled 
* Qurrent and Coil,” on 23rd ult., in the Burgh Hall, 
Dumbarton. 

On 21st ult. Mr. E. H. Crapper, lecturer on electrical 
engineering at the University College, Sheffield, lectured at 
Atteroliffe on “ Electric Traction as Applied to Tramways, 
&c.” 


above society. 


New Copper Mining Developments.—The prospectus 
of “The Copper King Mining Company " recently appeared 
in the daily papers. The capital of this company is to be 
£350,000, of which the vendors of the mine take £250,000 


in shares and £25,000 in cash in satisfaction of their claims. 


The mining property is situated at Fresno, in California, 
covers 90 acres, and has been worked by the vendore, Messrs. 
F. L. Gardner and D. Dalziel, since 1896. The development 
has now been carried sufficiently forward to warrant the 
erection of a smelting plant at the mine. The ore contains 
from 33 to 9] per cent. copper, and 8—4 dwts. gold, and 
8—4 ozs. silver ton. The mine is at present yielding 
50 tons ore per day, and it is expected that it will shortly be 
producing double this amount. The present high price of 


Copper is causing attention to һе directed to old and aban- 


doned copper mines, which though unprofitable when copper 
was selling at £48 per ton, are capable of earning profits 
under the present conditions of the market. We learn from 


the Aluminium World that the Inguaran Copper Miner, 


situated near Ariode Rosales, Mexico, are being prepared for 


re-working. These mines were bought some time ago by a 


Rothschild syndicate. They are at present being drained of 
water, and a railroad tothe coast is being planned. Another 
copper produotag district which, according to the Engineer- 
ing and Mining Journal, will shortly become of importance, 
is the Chillagoe copper district of Queensland. The ore 
found in this locality carries copper, lead, and silver, and 
though some portions of the ore beds are valueless, there still 
remains a very large quantity of workable ore. A railroad 
to the coast is one of the first things required to adequately 
develop this mining district. The recent returns published 
with commendable promptitude in the same paper show that 
the United States still stands easily at the head of the 
copper-producing countries of the world. The 1898 output 
is estimated to be 247,832 metric tons, as against 281,421 
tons in 1897. This is nearly two-thirds of the world’s out- 
put. The exports in 1898 are estimated to have been 
188,100 long tons, or 56 per cent. of the production. 


Insulators for Low Temperature Work.—To maintain 
extremely low temperature by means of freezing sub- 
stances requires careful insulation. Prof. W. Hempel finds 
that eider-down is the best insulator, carefully dried wool 
being nearly as good and cheaper, and that both are much 
better than the specially devised vacuum-jacket tube of 
Prof. Dewar. Invention says that starting at about 110? 
below zero F., the rise in temperature under protection of the 
eider-down was only 22? in 88 houre, while in the Dewar 
tubes the increase was 70° to 124^. 


Acetylene Gas Exhibition.—The programme of the 
Second International Exhibition of Acetylene Gas in connec- 


‘tion with the Buda-Pesth Acetylene Congress, is now issued, 


and forms of application for space can be obtained from the 
Committee of agement and the Executive Oouncil. The 
Congress will last from May 20th to May 24th, and the 
exhibition from May 14th to 28th. is Hels be held at th 
Industrial Palace in the Town Park, Buda-Pesth. 


L.C.C. and Electric Traction.—The L.C.C. on Tuesday 


adopted ер (printed in our last issue) to appoint 


Prof. Kennedy to inquire into mechanical traction systems 
for London. | 

Institution of Civil Engineers.—On 28rd ult. Mr. W. Н. 
Preece, O.B., the president, entertained the honorary 


members and council of the above Institution to dinner. 


Northern Society of Electrical Engineers.— On Tues- 
day, at Manchester, Mr. S. Z. de Ferranti, the president- 
elect for the year, delivered his presidential address to the 


— 


The Municipal Trading Clauses.— We understand that 
the Chairmen of Committees have decided to strike out the 
electrical trading clauses in the Bills of the 70 municipal 
authorities. 


‘B44 


‘THE ELECTRIGAL REVIEW. 


[Vol. 44. No. 1,110, Manos 3, 1899. 


The Carlin Tube.—In the Journal of the Chemical and 
Metallurgical Society of South Africa, Vol. 1, page 68, we 
notice a paper by A. von Dessauer on the Carlin tube. The 
tube consists of an ordinary iron pipe, } inch in diameter, 
closed at its ends with screw plugs and filled with mercury. 
As many holes as there are electrodes are drilled in the top, 
from end to end, as it lies horizontally, of sufficient size to 
allow the copper connecting wire to pass throngh easily and 
dip into the mercury. The electric main is affixed to one or 
both of the end plugs in а convenient manner. The pipe 
may also be made of copper or brass, when there will be a 
risk of amalgamation; or it may be replaced by a solid iron 
rod with one long groove, or a series of small cavities to 
hold the mercury. With this system of connection there is 
practically no loss of tension of current, experiments show- 
Ing, with an 8-feet tube with 52 cathode connections, a loss 
of only 0°3 per cent. as compared with a loss of 18:4 per 
cent. with the ordinary mercury trough connection. The 
intensity of current is evenly distributed, and the connec- 
tion is rapid and perfect, and without the possibility of 
becoming dirty or oxidised. Furthermore, there is no heat- 
ing of the mercury, nor loes by evaporation or spilling. 


Personal.—We understand, on excellent authority, that 
Major Cardew is leaving the Board of Trade. He has 
entered into partnership with Mr. W. H. Preece and his son, 
and they will together practise as consulting engineers. 


Appointment Vacant.—The Manchester Tramways 
Committee want a manager for their car building and repair- 
ing works, See our “ Official Notices.” 


—.— 


NEW COMPANIES REGISTERED. 


Lindsay, Browning & Company, Limited (60,757).— 
This company was registered on February 18th, with a capital of 
£1,000 in £1 shares, to acquire the business carried on by Frederic 
L. L. Lindsay and Ernest F. Browning, at Bangor, Carnarvon, as 
“ Lindsay, Browning & Oo.,” and to carry on the business of elec- 
tricians, electrical and mechanical engineers, suppliers of electricity 
and electrical Apparatus makers. The first subscribers are :— James 
Eastern, Menai Bridge, Anglesey, gentleman, 5 shares; Mrs. Hannah 
Browning, Menai Bridge, Anglesey, 5 shares; Mrs. F. L. L. Lindsay, 
Glyngarth, Anglesey, 1 sbare; Ernest F. Browniog, Menai Bridge, 
Anglesey, engineer, 1 share; Frederic L. L. Lindsay, Glyngarth, 
Anglesey, engineer, 1 share; Lewis G. Harding, 2, Glandwr Terrace, 
Bangor, clerk, 1 share; W. Douglas-Jones, Bangor, solicitor, 1 share. 
The namber of directors is not to be less than two nor more than five, 
the first are the said two vendors; qualification, £25; remuneration, as 
fixed by the company. Registered office, 216, High Street, Bangor. 


Commercial Telegraph Construction Syndicate, 

Limited (60,772).—This company was registered on February 20th, 
with a capital of £5,000 in £100 shares, to adopt an agreement with 
the Hon. James Roche, and to subscribe for, or otherwise acquire, and 
aoe c fe a yos 5 “ое of the Northern Commer- 
cis egraph Company, ted, корге by an Act of the 
Canadian Parliament. The first subscribers (each with one share) 
are:— James Roche, M.P., 43, Ebury Street, 8.W.; Henry S. Holt, 
6, Gray’s Inn Square, W.C., solicitor; Anthony Raymond, 9, Token- 
house Yard, E.C., gentleman; Fred. I. Abbott, 39, Lombard Street, 
E.O., jare B. W. Bell 94, Piccadilly, W., gentleman; 
B. H. M. Ritchie, 108, Jermyn Street, S.W., gentleman; О. H. 
Gurney, 23, Ilchester Mansions, Kensington, gentleman. Registered 
without articles of association. 


Ingleton Electric Lighting and Power Company, 
Limited (60,796).—This company was registered on February 22nd, 


; William 
т. Registered 


Nernst Electric Light, Limited (60,807).—This com- 
pany was registered on February 23rd, with a capital of £320,000 in 
£1 shares (of which 140,000 are 7 per cent. preference), to acquire 
certain rights connected with an invention known as “The Nernst 
Lamp,” to carry on the business of electrical lamp manufacturers 
and dealers, manufacturers of and dealers in electrical apparatus, 


electrical and mechanical engineers, electricians, suppliers of elec- 
tricity, &c., and to enter into an agreement with The Nernst Lamp, 
Limited.” The first subscrib»re (each with one share) are :—John G. 
Fort, Forest Lodge, Ashatead, Surrey, gentleman ; Geo. F. Honig, 10, 
Alms Square, St. John's Wood, N.W., clerk; William Andrew, 38, 
Hornsey Park Road, Hornsey, book-keeper; F'rederick W. White, 
Hollywood, Browning Road, Manor Park, E., clerk; Obarles M. 
Robertson, 12, Fenchurch Street, E.C., merchant; John G Forster, 12, 
Fenchurch Street, E.C., clerk ; and Edgar Bois, 12, Fenchurch Street, 
E.C., merchant. The first directors (to namber not less than three 
nor more than seven) are to ba nominated by the subscribers; quali- 
fication, £250; remuneration, £1,200 per annum and 10 per cent. of 
the net profits when 7 per cent. per annum has been paid on all the 
shares, divided between them. Registered offic2, Dashwood House, 
New Broad Street, E. O. 


Pioneer Electric Light and Power Company for 
Japan, Limited (60,811).—This company was registered on 
February 23rd, with a capital of £3,000 in £1 shares, to acquire and 
deal with, in the Empire of Japan or elsewhere, any rights, conces- 
sions, or privileges for generating, supplying, distributing and employ- 
ing electricity, gas, or other light and power. The first subscribers 
(each with one share) are:—James A. Kelman, 51, Highbury New 
Park, N., solicitor; James A. Kelman, jun., 24, Leconfield Road, N, 
electrical engineer; Oharles S. Kelman, 316, Winchester House, E.O., 
merchant ; Douglas E. Kelman, 48, Artillery Lane, E.O., manufac- 
turing chemist; Adam McIntosh, Oraigella, Kelross Road, N., pub- 
lisher; Edwin A. King, 49, Rylett Orescent, Shepherd’s Bush, 
W., accountant ; and Geo. C. Eedes, 85, Isledon Road, Finsbury Park, 
N., clerk. The first directors (to number not less than three nor 
more than five) are to be appointed by the subscribers ; qualifica- 
tion, 50 shares. 


Pioneer Electric Light and Power Company for 
China, Limited (60,814).—This company was registered on February 
23rd, with a capital of £3,000 in £1 s , to acquire and deal with 
the right to supply electricity, gas or other light and power in 
the Empire of Ohina or elsewhere, and to carry on business as 
electricians, electrical and mechanical engineers, suppliers of 
electricity, &c. The first subscribers (each with one share) are:— 
James A. Kelman, 51, Highbury New Park, N., solicitor; James A. 
Kelman, jun., 24, Leconfield Road, N., electrical engineer; Charles B. 
Kelman, 316, Winchester House, E.C., merchant; Douglas E. 
Kelman, 48, Artillery Lane, E.C., manufacturing chemist; Adam 
McIntosh, Orsigella, Kelross Road, N., publisher; Edwin A. King, 
49, Rylett Orescent, Shepherd's Bush, W., accountant; and George 
O. Eedes, 85, Isledon Road, Finsbury Park, N., clerk. The first 
directors (to number not less than three nor more than five) are to be 
nominated by thesubscribers; qualification, 50 shares. 


Electro-motors, Limited (60, 826).— This company was 
registered on February 24th, with a capital of £59,000 in £1 shares, 
to enter into an agreement with Claude W. Atkinson and William 
H. Johnson, and to carry on the business of manufacturers of electric 
and other motors, motor cars, locomotives, dynamos and electrical 
apparatus, electricians, electrical, hydraulic, gas, mechanical, and 
general engineers, waggon builders, cycle and cycle acoessory makers, 
Ko. The first subscribers (each with one share) аге: — William Н. 
Johnson, 24, Lever Street, hester, iron merchant; William H. 
Stubbs, Mill Street Works, Ancoats, Manchester, machine maker; 
Joseph H. Stubbs, Mill Street Works, Ancoats, Manchester, machine 
maker; Arthur McDougall, City Corn Mills, Poland Street, Man- 
chester, miller; Frederick Goodbehere, Fern Bank, Plymouth Grove, 
Manchester, machinist; Olande W, Atkinson, Woodland Place, 
Penarth, South Wales, civil engineer; and Percy Stubbs, Mill Street 
Works, Ancoats, Manchester, machine maker. The first directors (to 
number not less than three nor more than seven) are William 
Johnson, William T. Stubbs, Joseph H. Stubbs, and Arthur McDougall; 
qualification, £250; remuneration as the company may decide. 


Surprise Arc Lamp Company, Limited (60,836).— 
This company was registered on February 24tb, with a capital of 
£2,000 in £1 shares, to acquire the business carried on at 27, Cathe- 
rine Street, Strand, W.O., as Thomas & Oo.,“ to enter into an agree- 
ment with Wallace J. L. Sandy and Thomas Geer, and to carry on the 
business of electrical and mechanical engineers, suppliers of elec- 
tricity, manufacturers of electrical apparatus, &c. The first subrcri- 
bers (each with one share) are:—W. F. L. Frith, 38, Westwell Road, 
Streatham Common, accountant; Arthur H. Parkes, 77, Benthal 
Road, Stoke Newington. book-keeper; H. A. Swepstone, 31, Great 
Bt. Helens, E.O., solicitor; Frank Lloyd, 60, Sotheby Road, High- 
bury, gentleman; George C. Baldock, 6, St. Anna Road, Burdett 
Road, E., clerk; William H. Butterfield, 12, Leonard Terrace, West 
Green, N., clerk; and H. Perry, 24, Huddlestone Road, Forest Gate, 
E., clerk. The first directors (to number not more than five) are to 
be nominated by the subscribers. | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Direct United States Cable Company, Limited 
(11,597).—The annual return of this company, which has just been 
filed, shows that out of a nominal capital of £1,300,000 in £20 shares, 
60,710 shares have been taken up, and that the whole of these are 
considered as fully paid. 
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New British Incandescent Electric Lamp Company, 
Limited (58,316).—The statutory return of this company was filed 
on December 15th, when 23 857 shares were taken up out of a capital 
of £30,000 in £1 shares, and all are considered as fally paid. 


Nernst Lamp, Limited (58.057).—This company's 
statutory return wes filed on February 14th, when the whole capital 
of £17,000 in £1 shares was taken up; 5,000 shares are considered 
as paid and £12,000 has bsen paid on the others. | 


CITY NOTES. 


EXcePrionaL pressure upon our space 
compels us to hold over until next week our 
reports of the meetings of the City of London 
Electric Lighting Company, the Notting Hill Eleotric Lighting Com- 
pany, and the London El ctric Sapply Corporation. 


City Meetings. 


Telegraph Construction and Maintenance Company. 


Tux thirty-fifth ordinary general meeting of the shareholders of the 
above company was held on Tuesday st the offices, 38, Old Broad 
Street, E.C., Bir Robert G. W. Herbert, G.C.B., presiding. 

The CHaiBMAN, in moving the adoption of the report, said the 
directors were pleased fo meet the shareholders upon that occasion, 
feeling hopeful that they would consider the report of the past year a 
satisfactory one. The net profits had amounted to £71,593 as against 
£61,131 in the preceding year, and they brought into the accounts 

£33,841 against £39,9(0 in the previous year. They therefore 
had a profit balance this year of  £105035 as against 
£101,071 for 1897. Having declared an interim dividend 
at the rate of 5 per cent., there remained £83,025 to be dealt 
with as against £78,660 in the preceding year. They proposed to 
distribute the same dividend as last year, vis., a further 10 per cent. 
in addition to the 5 per cent. which had already been distributed, 
and they would have £38,205 to carry forward as against £33,541 
carried forward the previous year. That was a slight improvement, 
bat it was not quite so mcch as they would like to see carried for- 
 ward—in fact, it was a smaller amount than had been carri: d 
forward in most of the precedicg years. But having regard t the 
present position of the company, they hoped that amount would 
place them in а good position that time next year. The works had 
been kept fully occupied in the manvfsc'ure of submarine telegraph 
cables and insulated landlines, ard the steamships had been actively 
employed in the laying and repairing of cables in various parts of the 
world. That broaght him to say a word or two about the addition 
they had made to their fleet during the year in the as. Anglia, of 
6,514 tons. She was a very fine vessel, and the largest telegraph 
steamer afloat. It had been the object «f the company to provide 
itself with a thoroughly efficient steamer, capab:e of car:yicg the 
longest lengths of deep-sea cables that might have to ba paid in any 
part cf the world. Up to the present time, when a great many 
cables had been laid it had been necessary to employ two or more 
ships; but their new sbip would ba able to lay the largest 
cable without any assistance. She had only m cently returned 
from laying, most successfully, the new cable, vid Gib- 
raltar and Malta, to Alexandria. The factories at Whmf Road 
and Woolwich were both in a thoroughly efficient condition, 
and at Wharf Road very considerable improvements had been 
made, which enabled them to carry out their work much more eff- 
ciently. It was very satisfactory to see that the directors had been 
able to renew their £150,000 debantures at 4 per cent. instead of 5 
E cent., which meant a saving of £1,5(0 a year to the company. 

ey proposed to establish a pension fund for the benefit of tbe 
clerical staff, and had pae £5,000 ав a nucleus for starting that fund. 
It was very desirable that they should make provision for their staff, 
because it was a very excellent one, and gave the directors the highest 
satiafaction, and they would be very sorry to see any of them transfer 
their services to other companies where their future was provided 
for. It was hoped that the fund would be self. supporting, although 
they might have to come to the sbareholders in another year or two 
to ask them to make a further contribution. 

Admiral Bir A. Новкімв seconded the motion. 

Replying to questions, the OHAIRMAN said that they had good pros- 
peot of шрот шец for their works during this year, ard personally 

e was hopeful that they would have another good year. 

The report was then adopted. 
The retiring directors and auditors having been re-elected, the 
proceedings terminated with a vote of thanks to the chairman for 


W. T. Henley's Telegraph Works Company, Limited. 


THE ordinary meeting of this company was held on Friday last, Mr. 
B. Gedge, M.P., presiding. Ia moving the adoption of the report, the 

congratulated the shareholders on the increase in the divi- 
dend and bonus, amounting to 2 per cent. more than they paid last 
year or ever before. Tne company had made steady progress. Since 
1895 their share capital bad been increased by 27 per cent., and the 
value of their freehold land, buildings, &c., had also advanced to the 
same extent; and, while their ordinary share capital was £150,000, it 
was represented by freehold land, buildings, &c., of the value of 


£150,809. In the same period of four years their Lass pb p had 
increased by 166 per cent., and its value on December 31st last was 
£116,082. Less than 4 per cent. of this was what might be called 
old stock, but tbis had been written down every year, and they there- 
fore had no doubt that it was by no meansovervalued at the sum 
which it represented of a little over £4,000. The rest consisted very 
largely of «xperditure on orders in hand. In their company 
they never put anything down in the shape of antici 
rofit, or, in fact, earned profit, on an order in hand. 
t they had completed three-fourths of an order they would 
only put down three-fourths of the cost, but they would not take 
credit for the three-fourths of the profi: that had been earned. The 
stock - in- trade also consisted «f a considerable quantity of raw 
material, in valuing which they looked at two things—what they had 
paid for 16 and what the market price was. If the articles repre- 
sented by this item had risen in value since they were bought they 
were put at their cost price, while if they had fallen in value they 
were taken at the market price. They were very carefal indeed not 
to make an over-estimate. A considerable amount of the sum men- 
tioned also represented stock-in-trade for which there was a demand 
which had to be met immediately. They used in the old days, when 
they bad not sufficient capital, to lose orders because they could not 
supply the goods wanted until they bad made them, but they now 
kept a sufficient stock of articles of this kind to meet orders imme- 
diately they received them. In regard to the current year, they were 
still continuing their progress with reference to orders which, up to 
that day, were just 28 per cent. more in value than they were a year 
ago, despite the fact that last year they received a very large order 
indeed in the very week bsforetheir meeting. This year, however, they 
had not had the fortune to obtain such an order, but as a rule the large 
orders did not yield so good а profit in proportion as the smaller 
orders. A year he told them that they had been able to issue 
2,500 shares among the shareholders at the price of £16 for the £10 
share, giving them a premium of £15,000, which was added to the 
reserve account. Hetoldthem on the same occasion that they would 
be issuing the rest of the shares, but that they must not expect to get 
them so cbeaply, although he said that they would let the share- 
holders have them at a price to pay them well, while being advan- 
tageous to the company. Tae shares issued last year were therefore 
offered at £18 and subscribed for at that figure, and the £20,000 
premium thus made was also put to the reserve fund. They were 
also transferring to this fund the ordinary £7,500 which for the last 
three years they had added to it, and the reserve account now stood 
at £62,500. The shares were taken up by the shareholders without 
the least expense by way of commission or otherwise, a point to be 
рчс шу observed at a time when so much was being said about 
arge commissions being improperly paid by directors of companies to 
get out their capital. The reserve under the cable-repairing contract 
with respect to the Bahamas and Florida cable amounted to 


‘£5,352. This amount was increased automatically by the subsidy paid 


to the reserve account by the Government of the Bahamas, and, 
with the accumulated dividends, less anything spent in repairs, 
was invested half-yearly. The cable was laid in 1892, and nota 
shilling had becn required to be expended on it yet, while less than 


480 bad had to be spent during this period of seven pen on slight 


repairs to the cable hut and poles on shore. The cable iaid by the 
company in 1891 between Halifax and Bermuda he also believed had 
not r: quired any expenditure, although this was a mat'er not in their 
hands. The facts mentioned, however, showed that their under-water 
work was exceedingly good. Since 1895 the net profits of the com- 
pany had increased by 45 per cent. and the dividends and bonus had 
risen gradually from 8 per cent. to 14 per cent. There had been a 
great deal of talk recently respecting the payment of illicit 
commissions, a subject on which the Lord Chief Justice had been 
making severe comments. He was therefore happy to assure them 
that no illicit commission by one shilling bad ever been paid by 
their directors to obtain contracts. The contractor had promised that 
their new works should be completed so that they might bs opened in 
July. He after wards warmly recognised the services of the managing 
dire ctor and the staff generally. 
The report was adopted. 


India-Rnbber, Gatta-Perch», and Telegraph Works 
Company, Limited. 


Tums thirty-filth ordinary meeting was held last Thursday at 
Cannon Street Hotel, the Hon. Henry Marsham presiding. 

The CHAIRMAN, ia moving the adoption of the report and the pay- 
ment of a final dividend of 7j per cent., or 153. per share (making 10 
per cent. for the year), said that their works, except the cable depart- 
ment, had been well employed, and they had been over pressed, for- 
tunately, in some of th3 more recant and rapidly-developing branches. 
Steps were being taken to meet the demand for production in these 
special lines. With regard to cable work, they were prepared to 
undertake any amount of it, bat there had lately been none open to 
tender. The seas were cccupied by submarine cables, and those that 
had been laid bad longer "lives" than was originally contemplated, 
во that renewals were not required frequently. The high prices of 
some of the raw materials had bzen severely felt by all India-rabber 
manufacturers, and although the board were not able to arrange wi'h 
the competitors of their French works to make a pro rata advance in 
selling prices, the English manufacturers had recognised the necessity 
of an advance, which had been in operation during the greater part 
of 1898. The raw material showed no sign of an immediate fall, but 
the directors did not anticipate that they would have to make 
any further advance in their selling prices The company's 
cable vessels had had moderate employment during the 

year. The steamship Silvertown was engaged in completing the 
ying of a trans-Atlantic cable, on which that vessel, and the steam- 
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ship Dacia, were employed in 1897. The work was carried out by 

staff, under the superior direction of the charterers. All the 
operations in which their vessels were engaged were successful, and 
proved the perfect efficiency of their men and ships. Their steam- 


ship Dacia made one voyage, and the Buccancer had just returned 


from Cube, where she was engaged by the Ouba Submarine Telegraph 


Company to reinstate some of that company's cables which suffered 
during the late Hispanc-American war. The company were doing a 
fair business in the manufacture of electric machinery, and had just 
delivered to the Royal Arsenal at Woolwich one of the largest, if not 
' the largest, single current dynamos manufactured in Great Britain. 
This business, which they started about 22 years ago, bad definitely 
assumed the nature of a healthy manufacturing enterprise—that was, 
a steady business in which the risk was small. 

Mr. S. пллам SI. vnn seconded the motion. 

Mr. Lamont asked if the chairman had not any comment 
to make on the auditor's vcértificate, in which the “ debentures 
and shares in other companies,” and the “debte owing to the 
company,” were referred to in a way that was rather terri- 
fying. The certificate stated that these were amply provided 
for by the reserve fund. He should hope that they were, 
seeing that the fund stood at £450,000. The wording of the auditor's 
report was calculated to excite a considerable amount of misappre- 
hension in the minds of the shareholders, and he thought that it 
would be satisfactory to have an assurance from the chairman that 
there was no item of any magnitude in jeopardy. 

The Онатвмаи replied that the question of the auditor’s certificate 
‘was brought to their attention last year, and he then said that the 
wording of it was not exactly to the liking of the board. However, 
the auditors had thought fit to adhere to the same wording on the 
present occasion. 

Mr. Соснвли asked for some explanation as to the way in which 
tbe debentures and shares were valued, and for an assurance that the 
debts carried over were not old ones. 

The OHAIRMAN stated that the valuation was made by the board, 
and that they were of opinion that it wasa proper one. The debts were 
са eee standing, and already a large proportion of them had been 

u 

e resolution was carried unanimously. 


— 


The Hove Electric Lighting Company, Limited. 


TEHE seventh report of the directors, to ba presented at the annual 
general meeting of the shareholders at the City Terminus Hotel, 
Cannon Street, in the City of London, on Wednesday, March 8th, 
1899,at 12 o'clock noon precisely, states that the units sold to cus- 
tomers during the past year were 350,354 as compared with 268,243 
for the previous 12 months, while the gross revenue amounted to 
£9,480 7s. 1d. as against £7,269 11s. 4d. in 1897, an increase of 
£2,210 15s. 9d. On the other side of the account, the gross expendi- 
ture of £4,390 8s. 11s. is an increase of only £723 7s. 3d. over the 
expendi'ure of the previous year. The net result is a profit for the 
year of £5,089 18s. 2d., an increase of £1,486 88. 6d. over the profits 
for the year 1897. In congratulating the sbareholders upon this 
excellent result, the directors would point out that the reduction in 
price of current, mentioned in last year’s report, has been amply 
justified, as it has had the effect of increasing the number of customers 
and the demand for current. The directors have no doubt that the 
most profitable policy which can be adopted by the company 
will be to further reduce the price, but until the station has been 
enlarged, and ample provision made for dealing with a further greatly 
increased demand for current, it will, in the opinion of the board, be 
inadvisable to make any further reductions. The number of lamps 
. and motors connected to the company’s system at December 31st last 
was equivalent to 36,967 8-candle-power lamps, and the number of 
houses connected to 513, as compared to 27,777 lamps and 397 houses 
at December 31st, 1897. To the net revenue of £5,089 18s. 2d. has to 
be added the sum of £214 13s. 2d. balance brought forward from last 
year, making a total amount of £5,304 118. 4d. After deductin 
debenture interest and accrued, and the interim dividend paid 
in October ]ast, and providing for income-tax, there remains a net 
balance of £3,264 15s. 3d. at the credit of the revenue account. The 
directors propose to write the um cf £247 17s. off the рге 
expenses account, to place £1,(00 to the reserve fund, to declare a 
dividend (payable on April 15th next) at the rate of 8 per cent. per 
annum for the half-year on the share capital, making, with the interim 
dividend, 6j cent. for the year, and t> carry the balance, £400 
1s. 5d. forward. The reserve fund, by the addition now prop sed to 
be made, will stand at £5,287 17s., and a further sum of £191 33. 1d. 
has been added to the depreciation and maintenance reserve account, 
which now stands at £1,105 13s. 1d. Since the date of the last 
V have issued 1,000 of the new £5 shares at the 
pue of £7 each, the premiums being added to the reserve fund. 
ey have also issued £700 of 4 per cent. debenture stock, making 
the total debenture charge at the present date £25,000. Daring the 
now past, the expenditure on capital account was £10,641, bring- 
g up the total capital expenditure at December 31st last to £77,450 
12e. 3d. Two new steam dynamos of 350 and 40 Н Р. respectively, 


The directors propose, therefore, to issue 
e total subscribed capital 
of the company up to £50,000, and such shares are offered to the 


| reservo 


members pro rata according to their holding in the com at the 
price of £7 10s. per share. The notice and necessary forms of appli- 
cation accompany this report. 16 is further 
nominal share capital of the com 

by the creation of 10,000 additional 

to be issued as and when required. The necessary 

in the accompanying notice, will be submitted to the meeting. The 
directors regret to report the death of Mr. Robert Payne, F. O. A., who 
has been auditor of the company since its commencement. They 
have appointed as auditors the oompany for last year Messrs. 
J. H. Duncan & Co., chartered accountants, 39, Coloman Street, who 
now offer themselves for re-election for the current year. In accord- 
ance with the articles of association, Mr. Harold A. Hoare retires 
from the board of directors by rotation, but offers himself for re- 
election. 


The Notting Hill Electric Lighting Company, 
Limited. 


Tum directors’ report states that the expenditure on capital account 
at the date of the last balance-sheet stood at £119,184 5s. 4d. and 
during the past year a farther sum of £14,819 14s. has been expended ; 
£9,248 Os. 5d. on new mains and machinery, and £4,060 16s. 7d. on 
the purchase of additional storhold рор, 1 the total 
expenditure up to £128,003 19s. 4d., g £2,003 19s. 4d. in excess 
of the capital received. Farther issues of first mortgage debentares 
amounting to £21,000 were made during the year at premiums 

gating, after deducting stamps and petty expenses, £1,308 13s. 9d. 
The directors have dealt with these premiums as follows: £973 16s. 7d. 
has been written off the balance of the expenditure not represented 
this item down from £5,205 5s. 4d. at whi 


has been placed to the credit of renewal and reserve fand. 
The reduction in the charge for current had but a slight effect u 
the revenue, and the policy of the directors in encouraging the 
voltage has been so far successful that already more than two- 
of the consumers are supplied at 200 volte. When this conversion is 
compra the saving in the cost of distribution will be considerable. 
Daring the past year this company, in common with other metro- 
politan companies, was seriously threatened with competition, and the 
directors, besides joining in opposing Bills before the Parliamentary 
Committees, adopted a policy of strengthening the position of the 
company in the district by extensions of mains, so that should Parlia- 
ment grant 2 competing order they might be able to protect the 
intereste of the shareholders. The buildings were extended by the 
purchase of the freehold house, 140, High Street, Notting Hill, so as 
to provide a frontage on the main thoroughfare, and теи к 
the company and its officers into closer touch with the inhabitants 
the district. The present central station being fully equipped, and 
in view of the increased demand for current, the directors were con- 
sidering the advitability of extendicg their works on theo north side 
of the station on the freehold land which was secured at the oute:t 
of the undertaking with this object. The Kensington and Kuighte- 
bridge Electric Lighting Company, Limited, were also desirous of 
increasing their works, and the two companies met and decided to 
establish a joint station at some convenient position where current 
could bs produced at a minimum of cost, and a joint Bill promoted 
by the two companies with that object is now before Parliament. The 
Vestry of Kensington on the other hand, anxious to have the streetsand 
public buildings of the parish lighted by electricity, also deposited a 
Bill in Parliament asking for powers toerect works with that object, this 
Bill would have enabled them to enter into competition with the 
existing companies. After long negotiation the directors of the two 
companies succeeding in effecting an agreement with the Kensington 
Vestry, in accordance with which that body agreed to withdraw its 
Bill and petition in favour of the “ Kensington and Notting Hill 
Electric Lighting Bill,” the two companies agreeing, each in its own 
area, to supply current for the purpose of street lighting, and for the 
use of the Vestry's buildings, on terms which are satisfactory to both 
parties. After the business to be transacted at the ordinary gereral 
meeting is completed an extraordinary meeting will be held, 
to confirm the resolution passed by the shareholders on Februsry 
2nd, approving of the " inge) irs and Notting Hill Electric Light- 
ing Bill" mentioned above. agreement will be explained to 
the shareholders, and the directors are satisfied that the result will 
be to vrbe the present position and increase the future proe 
perity of the company. Of the £7,251 13s. 7d. profit, the directors 
ve set aside £825 2s. 10d. for depreciation and reserve fund, 
making together with the balance of premiums £1,160, and bringing 
the total amount up to £4,500. After paying the debenture interest 
amounting to £685 16s. 8d., and 6 per cent. on the preference shares 
amounting to £1,738 16s. 10d., there is a balance of £3,933 18s. 11d., 
out of which the directors recommend that a dividend at the rate 
of 6 per cent. per annum, less tax, be declared on the 
shares. An interim dividend at this rate was paid on June 30bb, an 
ths balance when declared will be paid forthwith. 


Chelsea Electricity Supply Company, Limited. 


THE directors’ report to be submitted at the ordinary meeting to : 
held on Monday next states that in November, 1898, an issue 0 
£40,000 debenture stock was made at the ргісз of 108j per cent. 
This issue was fully paid up in January, and a Stock Exchange 
quotation has been applied for. The balance of premium received е 
1898, after deducting ses of issue and certain special law ru 
incidental ex 8, has carried, as on previous ccoasions, to m 
. The total of the reserve fund now stands 
£46,818 Зв. 4d. The whole of the authorised share capital (£200,000 
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has now been issued, and debenture stock to the amount -of £100,000 
has also been issued. It becomes necessary, therefore, to take powers 
to increase the authorised share capital, so that future issuos may be 
made as regu by the э prove of the business The proposed 
alteration of the articles of association of the company in regard to 
directors’ fees does not increase the amount now peyable under 

paid on the 


required for the of the business. That Bill was successfully 
carried through Parliament, the Ohelsea Company being first to 
obtain an Act for powers for compulsory purchase of land within the 
area of supply. result of the Act is to enable the company to 


acquire at reasonable cost such lands and premises as it requires. The 
sum of £2,500 has been added to the renewals and depreciation fund, 
out of the net revenue. After deducting this amount, and after pay- 
ment of interest on debenture stock (£2,822 15s. 10d.), there remains 
a balance of £12,928 3s. 6d. The directors recommend that this 
balance shall be applied as under :— | | 


Interim dividend of 6 per cent. per annum оп the E v.d. 
preference shares for the half-year to June 30th, 


1898 (paid T Ist, 1898) ... 882 s Я 900 0 0 
Interim di of 5 per cent. per annum on the 

ordinary shares for the balf-year to June 30th, 

1898 (paid July let, 1898) nee К .. 4,350 0 0 
Dividend of 6 per cent. per annum on the preference 

shares for the half-year to December Slet, 1898  ... 900 0 0 


Dividend of 7 per cent. per annum on the ordinary 

shares for the half-year to December 315%, 1898, 

making a total dividend of 6 per cent. for the year 5,950 0 0 
Balance to be carried forward to next account se 928 3 6 


£12,923 3 6 


The number of. lamps connected on December 31%, 1898, was 
112,587, an addition of 15,949 during the year. 


At an extraordinary meeting to be held at the conclusion of 
the ordinary meeting, p s to increase the capital and the 
directors’ remuneration will be submitted. 


Kensington and Knightsbridge Electric Lighting 
Company, Limited. 


Мв. Овлиупів B. Взрив presided on Wednesday last week over 
the twe!fth ordinary general meeting of the above company held at 
No. 1, George Street, B. W., and in moving the adoption of the report said 
it was satisfactory to know that they had been able to earn a substan- 
tial dividend of 10 per cent. in a year, which was not one of special 
activity in their district with regard to electricity, and in which the 
progressive increases of previous yearn had not been maintained, but 
the dividend had been paid without straining their resources and 
without diminishing the provision made for ous things which it 
was prudent for them to provide for. With regard to the number of 
houses and shops connected with the system ar bri year they had 
increased from 1,620 to 1,851, an increase of 231. 


over 1896 was a very PTT rok Hl oe being 383,633 units. But 
still there was not much difficulty in accounting for that. The year 
1897 was the Jubilee year, and in that year there was a very 
deal of private and public p p Another thing was that 
had been a absence of fogs year—in fact, they were 
blessed with one fog in November, and that disappeared 
o'clock. The cost of prod 
1897 £29,270, an increase of £2,427. Against t 
fo be put the increase of units generated and sold. 
1898 the gross receipts amounted to £46,331 , and in 
£43,910, an increase of £2,600; but the amount to 
account was £6,300 against £7,263. That on the face of it D 
look well, but it was not difficult to account for. In the first place 
the interim dividend was 5 pər cent. against 4 per cent., and conse- 
uently the company had the use of lees money in ita coffers, although 
the ghareho:ders itin their pockets. Thst made a difference of 
£750. Then rates increased, as usual, by £400; they had put £300 
more to the renewal account, and the insurance and salaries had also 
increased. Last but not least, there was a large increase in the cost 
of coal, viz, £6,586 as against £5,267, a difference of £1,115. That 
showed that there was not much in the decrease. Then there was 
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ments. If it did not pey a largo establishment to come to them for 
t ves, and so the company had to be 


company had increased very satisfactorily duri 
ou 


Bir FREDK. BRAMWELL seconded the motion, which was carried. 

The OHAIRMAN then moved the confirmation of a resolution a - 
ing of the company’s Bill now before Parliament, promoted in con- 
junction with the Notting Hill Electric Lighting соору He 
said the board had had a meeting with the vestry, and arrived 
ata „ conclusion, and hei believed the Bill would be 
un 

Sir FARDE. BBAMWELL seconded the motion, which was carried. 


The Imperial Tramways Company. 


REFBRENCES were made to the extension of electric traction near 
London and in other of the country at the ordinary general 
meeting of the shareho. of the Imperial Tramways yen, pan held 
at Bristol on Tuesday afternoon. Mr. George White presided, and 
in his address on the various departments of the company's work, 
alluded to the report of the London United Tramways (in which the 
ad pie сора м an interest) as showing remarkable vitality 
and enterprise. t company, working with animal power, was 
able to give its sbareholders 10 per cent., and with powers to convert 
eight miles of existing lines into electric tramways, the p ct was 
sag Ma de He had great hopes that the whole of the works would 
be in operation in 12 months. In addition, powers were being sought 
to extend the line from Brentford throngh Twickenham, Teddington, 
and Hampton Wick, to Hampton Court. That scheme тоша ро 
rds Light! ee to сао people, шо" коше E be dou tha‘ 
ight way Oommissioners would grant necessary powers. 
If so, they would Бате a route of about 35 miles of electric fines in 


were doing much to assist in solving that question by carrying 
out these elec knew the valey of 

the 
Hounslow, and also to Uxbridge, vid Hanwell and Southall, 


pay had was shown by the resolution of the Acton Urban Oouncil 
week requesting the company to tender for the supply of elec- 


tricity for lighting their district. UR Pes other cte, the 
chairman of the success of the Middlesbrough, Stockton, and 
Thornaby lines, which, since their opening on July 16th last, 


had carried nearly four millions of passengers and earned £21,092 
up to December 31st. Fares were low and per mile not 

gb, but on the first half a dividend of 7 per cent. on the 
outlay had been earned. At the request of the local authorities the 
company was promoting abont six of extensions of their electric 
tramways ucder the Light Railways Act. They were in agreement 
with the authorities who thoroughly recognised the great advantsges 
which would acorue to their residential suburbs in linking them in 
this manner with the centres of industry. They hoped too the 
necessary powers in the next few months, and would lose no time in 
building the line. In his opinion there was a fair opening in and 
around the three borougbs for the реале outlay of as much capital 
as they bad already spent there, and if the local authorities showed the 


ging director and engineer, 
and in conclusion, said the result of their work was that out of their 
available surplus they paid the debenture interest, and also гра cent. 
on their preference shares, and recommended 7j per cent. dividend on 
the new ordinary capital of the company. "The report was adopted, 
and dividends approved. | | 


Newcastle Electric Supply Company. 


THE eleventh ordinary general meeting of the Newcastle-upon-Tyne 
Electric Supply Company, Limited, was held last week at the com- 
pany's office, New Bridge Street. | | 
The Omamywan (Alderman T. G. Gibson) presided, and in moving 
the adoption of the report and balance-sheet, said eee of the 
е past year. 
ut in units was 803,789, against 660,960 in 1897, and their 
total profit for the year was £6,020. They had made v 1 

allowances for depreciation of mains, plant and materials. The 
directors recommended that a dividend be paid of 4j per cent. for 
the last half-year, making in all 8 per cent. for the year. That would 
leave a sum of £1,994 in hand, of which they proposed to place £1,000 
to reserve and гарсан , carrying for £994. The capital of 
the company been increased by the issue of a number of new 
shares, which was necessary in o fo put the company in a 
ition to meet the increased demand for energy. The sum 
been mainly expended in the provision of new 3 
plant, capable of turning out 10, 000 volts. he totai 
cable mileage was now 23 miles, and during the year they 
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had laid down 3$ miles. Their total number of bores was 675. 
He was pleased to say that the directors, in view of the satisfactory 
state of the accounts, bad resolved to relinquish the rent charge for 
transformers and apparatus, which would relieve consumers to the 
extent of £600 perannum. Referring to the Newcastle Corporation 
Bill, in which power was sought by the Oorporation to supply elec- 
tricity, he said that seemed, at first blush, as if it amounted to an 
encroachment upon the rights of the company, and the directors 
would take every step in their power to maintain the rights and in- 
terests of the company. 

m motion for tbe adoption of the report was secorded and 
carri 

A SHAREHOLDER complimented the directors upon the fact that, of 
the £1,965 increased income, only about £700 had keen absorbed by 
increased cost, leaving £1,264 for increased profits. 

A dividend of 44 per cent. for the kalf-year ended December 31st 
was declared, g 8 per cent. for the year. 


Charing Cross and Strand Electricity Supply 
Corporation, Limited. 


Мв. W. Р. FLADGATE, chairman, presided cn Monday at the cffices, 
Maiden Lane, over the annual meeting of the above corporation, and 
in moving the adoption of the report, said the directors felt that they 
pat before the shareholders a report showing satisfactory progress, 
and of which they did not think the shareholders need feel asbamed. 
As regarded the plant, the directors never had any hesitation in 
spending what was necetsary to keep it in the highest state cf 
efficiency, as it was the most important thing for them to deal with. 
At Lambeth they had an exceedingly exter siveand carefully constructed 
installation, and with a view to decreasing the expenses of tbat 
installation, they had proceeded to sink a wel), and so far as they bave 
gone they believed their anticipation would meet with success. When 
they last met he told them tbat certain boilers had been put in at the 
Lambeth station, but which were not working satisfactorily, and that 
there was a chance cf litigation between them and the manufacturers. 
He was glad to say that the manufacturers had met them in a hand- 
some manner, and acting on the verdict of an expert, they had agreed 
to take those boilers back. So farthe boilers were still working, and 
consequently they had not had the decrease in expense anticipated. 
However, the new oilers were nearly ready, and they hoped soon to 
не installed. The report told them that provisional orders bad 
obtained for the southern areas of Holborn and Bt. Giles. At 
present these areas bad been unproductive, but they had laid down 7j 
miles of mains, and they had no reason to doubt bat that when they 
were in a position to work the districts they would be prcdactive of 
Ty fers gun to the Corporation. еу were pushing forward, and 
applied for a provisional order for the City of London, and had 
obtained a memorial signed by no less thun 3,000 persons. These in- 
cluded 29 leading banke, 81 ingurance offices, and 92 newspaper offices, 
which showed that many people in the City thought there should be 
соора in the City, and if they obtained powers from the Board of 
Trade they had no hesitation in saying they thought it would be an ex- 
ceedingly good thing for them. During the past year they had added 
26,694 to their supply in the whole of their districte, which meant an 
increase in their customers of 374 persons, which was exceedingly 
satisfactory. Ic was also satisfactory to note that no less than 13,000 
of the increase in lamps oeme from their old district of St. Martin's, 
while the Strand district had taken the bulk of the remainder, and 
as he said, the new districts, for all practical purposes, had taken 
none yet, yet they were considering applications for 20,000 more 
lamps, and hoped to supply them tho:tly. Eighteen and a half miles 
of mains had bren added. The output now amounted to 3,246,000 
units, and it might be interesting for bim to point out that whereas 
in 1891 their output was the smallest of the metropolitan companies, 
now they came fifth out of the 13, which showed what progress the 
company bad made, notwithstanding competition, and not withstand - 
ing the efforts of other companies to get that custom which they hoped 
always to keep for themselves. The increase in the output bad caused 
an extension of their buildings, and they were now erecting a new 
gub-station on a site they bad obtained in Drury Lane on a lease of 
999 years. In that sub-station would be a battery of accumulators, 
and with the station at Lambeth and the one in Maiden Lane, tbey 
would be in a position to supply 250,000 lamps, of which they were 
now supplyirg 134,000. Their net earnings amounted to £21,877 
2s. 6d. as against £18,907. They bad heard from various sources that 
last year was not a particularly gocd year for lighting companies, but 
they did not feel that trey had any great cause to complain of the 
results which they now brought before the shareholders, for they 
were enabled, without straining their resources in any way, to recom- 
mend a dividend at the rate of 8 per cent. per annum, and to carry 
forward £3,292. Proceeding to deal with the question of the un- 
issued debentures, the chairman said they, by an arrangement 
with the bankers, obtained £57,500, at a minimum interest of 3 per 
cent., and so had got the money they wanted at a cheaper rate than 
by issuing more debentures. Their powers at present enabled them to 
issue £150,000 debentures, of which £70,00) had been issued. The 
chairman then went through the various accounts, and dealing with 
the revenue account said that the cost cf cosls had engaged their 
serious consideration, for at present they were not at all satisfied. 
They had also got into trouble over their smoke, and their engineer 
was doing all he possibly could to stop it. At present there was no 
destructor in the market which was of use, but the engineer believed 
one would be brought out, and they would not hesitate to use it if it 
was of use. Share Реса ада of £9,600 had been carried to reserve, 
and if they added that sum to the depreciation account, they would 
see that their reserve amounted to the respectable total of £29,609. 
Their line of pressure, as they would see from the chart presented 


_ increase of £100,000 in the capital, which they 


with the report, compared most favourably with the other companies, 
and their price was the lowest in the market. They received for 
their ligh? 4°41d., and tbe only other company supplying under 54. 
in the metropolis was tbe Bt. James’s Oompany, which had come 
down to 478d. They were asking the shareholders t^ vote for an 
proposed to issue ata 
considerable premium. With that additional capital he believed they 
would be enabled to do the whcle of the work necessary for supplying 
the new districts. They were in an exceedingly favourable position 
to supply the City if they got the necessary powere, but that would 
require a large increase of capital, acd they would do notbing till 
they bad consulted the sharehclders. In conclusion, the chairman 
referred ia eulogistic terms to the sdmirable wok which had been 
performed by tbe staff. 

Mr. G. Н. B. GLAS scconded the motion, which was car ied, 

A resolution was next proposed, giving tbe board power to issue 
20,000 new ordinary shares of £5 each, and the СнАтвмАН, in moving 
it, said that he considered that it wasn for the future success 
of electric light compsnies that they should haye large and adequate 
areasto work in. | 

The resolution was seconded by Mr. GLASIER ага agreed to. 


The Brush Electrical Engineering Company 
In their interim report to the shareholders for the half-year ended 


‘December 31st, 1898, the directors say that the works at Lough- 


borough, including the new shops completed, have been well 
employed, and the volume of orders received during the balf-year 
bas been satisfactory. The further extensions at the company's works 
at Loughborough, rendered necessary by the increasing demand for 
plant and rolling steck for electric traction purposes, are making 
satisfactory progress. Various important contracts ia connection 
with electric lighting ard electric traction undertakings have been 
secured and are in band. An interim dividerd for the half-year at 
the rate of 6 per cent. per acnum has been declared on the company's 
preference shares. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee bave ordered the undermentioned securities to be quoted in 
the Official List :—Edison & Swan United Electric Light Company, 
Limited—further issue of £150,000 4 per cent. debentare stock. 
New General Traction Company, Limited—4,0C0 vendors’ 6 per cent. 
cumulative preference shares of £5 each, fully paid, Nos. 1 to 4,000, 
and 6,000 6 per cent. cumulative preference shares of £5 each, fully 
paid, Nos. 4,001 to 10,000. 


The Direct Spanish Telegraph Comp*mny, Limited. 
The beard have decided to рау, in addition to the dividend at the 
rate of 10 cent. per annum on the preference shares, an interim 


‘dividend at the rate of 4 percent., free of income-tex, on the 


sbares, both for the half-year ended December 31st, 1898, and payable 
on April 1st next. 


Brazilian Submarine Telegraph Company, Limited. 
—The directors bave declared an interim dividend of 3s. per share, 
or at the rate cf 6 per cent. per annum, free cf income-tax, for the 
quarter ended December 3186 last, and payable on the 24th inst. The 
trantfer books of this company will be closed from March 17th tothe 
23rd, both days inclusive. 


Metropolitan Electric Supply Company.— The board 
announc.s 8 final dividend cf бв. per share, making 103. for the year. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
спеше February 25th, 1899, were £207 is. 3d.; aggregate to date. 
£1,267 5s. 1d. 


The Bristol Tramways and Carriage Com Limited.—The receipts for the 
week ending February 24th, 1869, Tus ' £2,589 17s. 8d.; corresponding 
period, 1898, £2,290 Ва. 11d.; increase, £2299 Sa, 9d. 


The Dover Corporation Electric Tramways.—The receipts for the week 
ending February 25th, 18909, were £142 9s. Id.: week ending February 
96th, ‚ £100 12s. 104.; increase, £41 16s. 3d. Total receipts to date, 189^, 
£1,143 8s. 5d.; corresponding period, 1898, £848 10s. 9d.; increase, £294 
128. 8d. Miles of track open week ending February 25th, 189, 8; week 
ending February 2th, 1898, 8. Car miles run week ending February 
25th, 1899, 4,313; week ending February 26th, 1898, 9,739. Number of 
cars, oo ending February 25th, 1899, 11; week ending February 36th, 
1898, 7. 


The Dublin United Tramways Company.—The receipt for the week ending 
Friday, February 24th, 1899, were as follows:—D. U. T. Co., horse cars, 
£1,704 118. Ad.; ditto, electric сагв, £956 118. ?d.; D. 8. D. Co., electric oars, 
£648 10s. 6d.; total, £8,309 18s. ; corresponding week last year—D. U. T. 
Co., horse cars, £2327 12s. Id.; ditto, electrio cars, £98 10а. Id.: 
D. 8. D. Co., electric cars, £850 5s. 2d.; total, £2,776 7s. 4d.; increase, 
£533 58. 8d.; aggregate to date, £25,282 198. f d.; ditto last year, £24,468 9s. 11d. 
increare to date, £814 9s. 9d. Worked:—The mileage open is 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
February 22nd, 1899, were £824; total receipts to date, 1899, from June 39th, 
1898, oe Miles of track open, 83. Car miles run, 6,890. Number of 
cars, 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
February 26th, 1899, amounted to 41,20; corresponding week last year 
£1,800 ; decrease, £20. 


The South Staffordshire Tramways Company.— The receipts for week ending 
February 24th, 1899, were £624 8s. 2d. ; egate receipts for eight weeks, 
£4,714 118. 8d.; week ending February 25th, 1898, £551 Os. 4d.; aggregate 
receipts for eight weeks, £4,696 Os. 6d. 
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Present AMB or Dividends tor Closing (Пош. „т ended 
e: ы * eb. sand, | Marchis | ' ‘March let, 
1696. | 1897. . est.) Lowest. 
124, African Direct Telegraph, 4 95 Debs. ju T a] 400.1. a se .. 100—104 100 —104 101 "n 
25,000 | Amazon Telegraph, shares  ... ias m ees . 10 is 8— 4 8— 4 a - 
126,000 Do. do. 5% Debs. Red... n .. . | 100 . | 87 — 92 87 — 92 iei vis 
905, 5601 Anglo-American Telegraph ... ..  ..  .. _... Stock|£2 18s 3 8 £3 98 67 — 69 67 — ss T 
3,047,220 ро. до. 6 % Pref. eee eee ses Stock|£5 ва 6 6 % 119 —120 119 = 120 1192 119 
8,047, Do. do. 5 ese 0 Stock . 188. Y 144— 15 144— 15 15 144 
180,000 | Brasilian Submarine Telegra 107% 17% | .. |16—1 16 — 164 16} | 10j 
75,0001 Do. do. oy Debe. : and serios, 1906 00 | ... s 110 —114 |110 —114 Ке? ats 
44,000 | Ohili Telephone, Nos. 1 to 44000 js i wes 5 4 4 22— 8} 8} wee oe 
10,000,000$| Commercial Cable ©з 100|8 8 180 —190 |190 —200 n sss 
1,832,623l Do. do. Sterling 500 year 4 V Deb. Stock Red. Stock et 105 —107 |105 —107 . | 1064 | 105] 
224,850 | Consolidated Telephone „ and 3 10/- | 2 ioe + 8 esa T 
16,000 | Cuba Telegraph ... i - ..| 108 7 Ф 1 Те 5 
6,000 Do. 10 % Pref. ... ee 885 iss ..| 10 10 10 174— 184 | 174— 184 188 |... 
12,981 | Direct Spanish тотар... ʻi А 5 4 4 4 — 4 — - T 
6,000 Do. do. Cum. Pref. 6 10 10 10 — 11 10 — 11 Е «e 
80,0002 Do. do. 4 Debs. ” Nos. 1 to 6,000 . 50 48% | 4 104 —10795 104 —107% | ... T" 
60,7101 Direct United States Cable  ... 20 | 2i en 12— 124 1 121 128 | 124 
. 120,000 | Direct West India Cable, 44 & Reg. Deb. 100 | ... aa 102 —105 |108. —106 10444 
4. 000, 000 Eastern Telegraph, Ord. Stoc aes Stock! ... TS 179 —184 1180 —185 183 | 181 
1,295,000 Do. 34% Pet Stock 8 100 | ... aie 104 —107 104 —107 1064 | 104 
500,000 Do. РА Certs., ien paid ... e ais РЯ 104 —107 104 —107 sve o 
89,900 Do. Debs., payable August, 1899... | 100 | 6 6 99 —102 99 —102 ae sve 
1,432,2681 Do. Mort. Deb. Stock Red. Stock 4 4 126 —130 126 —130 m ae 
250, n ECC? Australasia, Е China Telegraph 10 7 7 173— 183 18 — 183 | 18$ | 18} 
us. Gov. Su eb., 1900, red. ann. 
16,2000 { F ) 100 |5 % 5 % 99 —103 | 99 —103 2 
64,4001 ро. до. Bearer, 1, 060—8 975, 4,827—9, 400 100 | 5 5 100 —1 100 —108 
820, 0001 " Do. 5 yuan . |Btock| 4 4 126 —1 125 —129 
astern an ut rican Telegra sh, 5%, Mort. Deb., 
95,1001 ( 1900 ted. cae, Gree ce 5%) 1 2343 100 5 % 99 —108 99 —103 |... |. 
40,500 Do. 2 do. те. оа. 2,844 to 5, 100 | 6 з .. |100 —108 100 —108 wei a 
300, 0001 Do. 4% Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 sua .. 102 —106 |102 —106 T з 
200,0001 Do. 4% ni н Mt. Debs. (Mauritius Sub.) 1—8,000 | 25 | 4 sea .. |104 —107% 104 —107% Т ev 
180,227 Globe Telegraph an eve 000 eee eve eee 10 4l 4 eo 124— 1 122— 1 18 12] 
11206 о: a h, л. eee coe TII 10 5 з ee 17 — 17 ы — x 17i 17 
7 Great orthern Slegra penhagen... 2 00 вое 0 1 1 ee 291— — eee 
150, 0007 Do. do. "do. do. 5 Ф Debs. ... 100 5 5 .. 1101 —104 98 —102xd : ssh 
,800 Halifax & Bermuda Cable, 44% Ist. Mt. Dbs., n. ГЕ 100 ТҮ TTE eve 99 —102 100 —108 oe ТҮ 
17,000 | Indo-European Telegraph .. 25 10 & |10 . | 58 — 61 58 — 61 se o 
100, 000 London Platino-Brasilian Telegraph, 6 % Debs. - 100 6 6 .. . 109 —112 [107 —110 xd - 
484,597 | National Telephone, 1 to 484,597 6.458858 6 51— 6 58— 5х4 581 53 
15,000. Do. 6 9 Cum. . det Pret. sr el^ e. ЭО |8 6 6 14—16 |14 — l6 xd 143 
15,000 Do. 6 V Cum. 2nd Pref. ... 10 | 6 6 6 14 — 16 14 — 16 xd $us 
250,000 Do. 6 €, Non-cum. 8rd Pref., 1 to 250,000 5 5 5 5 51— 5 51— xd) 58 54, 
1,829,4711 Do. Deb. Stock Red. 2 Stock 8j 34 84% |100 —102 |100 —102 1018 | 100 
171,604 Oriental Telephone and lec., Nos. 1 to 171, 504, fully paid 1/5 5 ssi i— 1 i— ses T 
100,000!) Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 á . {106 —108 105 —108 iss 
11,889 | Reuter's ... nv o we SACO Wo е ВО 5 e | 041— 1 — 74 63 | 8 
о ортана Cables Trust esc o c в» | Ort. * z 188 —143 p r 1414 | 141 
r] nited iver Plate Tele hone eee eoe TII b b] 6 oe 44— 4 — 51 eee one 
151,788 Do. do. 6 % Debs. eee eee [II Stock TY due ee 104 107 104 —107 0 b ooe 
200,000?) West African Telegraph, 5 % Debs. . 100 5 5 .. 100 —108 97 —100 ха e 
80,008 | West Coást of America, Nos. 1—80, 000 and 58, 001—858, 006 24 | ... -T is 1 +— 1 és - 
160,000 Do. do. 4% Debs. , 1—1,500 gua. by Bras. Sub. Tel. 100 |... ius . |108 —106 |103 —106 - 
889,521 Western and Brazilian Telegraph 4 95 Deb. Stock Red. ... Stock) ... " . 106—109 |107 —110 А T 
88,821 West India and Panama Telegraph TI TT ee 10 1 2 ee 1$— 2 : 1g— 3 PIT! 
84,568 Do. | ао. do. 6 V Cum. 1st Pret. . „| 10/6 6 4; | | 1 10§— 11 109 108 
4,669 Do. do. do. 6 Cum. 2nd Pref. 200 10 6 6 ee — 9 == 10 eee woe 
80,0001 ро. до. do. 5 % Debs., Nos. 1 to 1,800 | 100 | 6 5 104 —107 105 —108 ; T 
158,100 Western Union of 0.8. Telegraph, 6 V Ster. Bonds... | 100 6 6 . | 98 —108 98 —108 xd ee 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Cross and Strand Electricity | Supply ae! БЕВ % | 7% 18 Ж 2 124 | 114— 124 12 llj 
20,000 | Do. do. do. do. 4i% Oum. Prof. 5 | D лал ЧЫ? e d ux 
84,000 Chelsea Electricity Supply, Ord.,  ... EIS: 6 % | 6 y А 8 — 94 81— 94 ve: АО 
60,000 | Do. do. do. % Deb. Stock Red... Stock + 44% | „ 114 —116 114 —116 soo | oe 
50,000 | City of London Electric Lightirg, Ord. 40,001—90,000 ...| 10 7% 10% |6 % | 18,— 194 | 194— 204 208 | 19j 
10,000 | Do. Ord. Nos. 90,001 to 100,000 ... ... 10 33 X: 184— 19à | 19 — 20 192^ |. эз 
40,000 Do. T4 Cum. Pref.,1to 40,000 ... 10 6 @ 6 @ 6% | 15 — 16 15 — 16 16 158 
400,000 Do. 5 % Deb. Stock, ' Scrip. (iss. at £115) ‘all paid ‚ | 6 5 124 —129 124 —129 126 Se 
80,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 nil nil | | 124— 133 1241— 134 | 13 123 
10,000 Do. do. do. Nos. 30,001 to 40,000 к CURT оц 196—197 oh PSRs 19. doe [a 
20,000 Do. do. do. 6 95 Pref., 40,001—60,000 10 6% 6%| ... | 144— 154 |144— 154 | 154. 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 . Fase 1 5j— 514 54— 5 NM. 
15,661 | House-to-House Electric Light Supply, Ord., 101 to 15, 761 Ero DA | 9 — 10 9—10 | -9 ЕТ 
12,000 Do. do. 7 96 Cum. Pref.. Ы de 0 e: dis ^N баш 94— 104 94— 104 | 91 9H 
110,000 London Electric Supply Corporation, Limited, Ord. 8 560 TY T 31— 4 84— 4 34 
48,050 Do. do. do. 6 % Pref. 5 8 „ LEDI 0b— 7 64— 7 эз TA 
100,000 Do. do. do. 4951st Mt. Db. Stock Rd. Stock  ... ү . |104 —106 104 —106 , Pss 
62,500 Metropolitan Electric Supply, 101 to 62,500 и 10 5 16% 5 17 —18 | 165—174 | 174 | 17H 
22,500 | Do. Nos. 62,501 to 85,000, £7 paid „% T ЖЫ т< Жас ОТ” у, 
220,0007 Do. 44 * First Mortgage Debenture Stock 44% | 44% | ... 118 —121 |118 —121 119 1 
6,452 Notting Hill Electric Lighting 10 4 %16 6 95 | 174— 183 | 164— 173 i bre ag | зы 
81,980 | St. James’s and Pall Mall Electric Light, Ord. — .. Б 1049€, 14495 14495 | 164— 174 | 164— 174 17% 108 
20,000 Do. do. 7 % Pref., 20,081 to 40,0080 | 57% 7% 7% 9—10 | 9— 10xàd 99% 
65,000 South London Electricity Supply, Ord., £3 paid 5 31— 33 34— 33 38 Зр 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 E 9 Ф 12 * 12 % 154— 164 151— 167d 15] 


* Subject to Founder's — 
| Unless otherwise stated all shares are fully paid. 


tock 


+ Quotations on Liverpool Stock Exchange. 


| Dividends paid in deferred share warrants, 


rofits being used as capital, 


Dividends marked § are for a year consisting of the latter рагі of one year and the first part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES—OContinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Sook | Dividends f Ol 
or or 
НАМИ: share, the last three years, | Quotation сада 


— —Eäũüĩ——kññ 2 [ MM | араасаа eee 
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60,000 | Aluminium ‘‘ A" shares, Nos. 1—60,000 ... des us Iq Ves» de Meee 8 — 84 8 — 
[90,000 Do. 4j % let Mort. Deb. Stock Rede. . Stockk .. | .. | 94—100 | 94 —100 
80,000 | British Electrio Traction — ... .. .. se se 100. . [106 — YA | 104— 174 


. 10,000 (issued at £2 10s. prem. all pd.) 
100,000 Do. do. 5 Y Perpetual Debenture Stock ... [Stock] ... see .. |121 —123 125 —127 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 ... jus €" 8| nil | nil i ц— 2— 2} 
90,000 Do. o. Non-cum. 6 % Pref., 1 to 90,000 2 | nil 4%| .. 2)— 2— 28ха 
125,0001 Do. do. 43 V Perp. Deb. Stock se Stock. . [Hl —115 (110 —114 xd 
50,000 Do. do. 2а Deb. Stock Red. ... Stock wee .. |10} —104 |101 —104 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 .. es * | 124— 134 121— 184 
90,000 Do. do 4j 95 1st Mort. Deb. Stock Red. Stock E ds .. 1118 —116 |114 —117 
85,250 | Central London Railway, Ord. Shares EA i ..| 10| .. T ex 92— 10} 92— 1 
. 178,808 Do. do. do. £8 paid  .. ..| 10| .. er ss 7Ti— 8} 72— 
61,088 Do. do. Pref. half-shares £3 paid T avo jus РА 34— 4 3)— 4 
71,447 Do. do. Def. do. £5 paid  ..| ..]| .. |... 4— 4 | 4— 4 
680,000! | City and South London Railway ... .. Stock 13%] 1195 2195 7 71— 73 71 — 73 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pa. 10 | ... " d 5 — 53 4$1— 54 
82, 008 . „ „ 8| .. we 805 8i— 3i 8]— 8$ 
o. 5 st Mort. Reg. De B., to 
94300 £100, and 901 to 1,070 of £50 Red. f| '" : B 
90,261 | Edison & Swan Utd. El. Lgt., “A” shares, £3 pd. 1t0 99, 281 5 51 6 ' 21— 23 21—  23xd 
17,189 Do. do. do. ** A" Shares, 01—017,189 5 53 6 $ Я 4— 6 4 — 6 xd 
194,028 Do. do. do. 4 95 Deb. Stock Red. ... | 100 | ... v .. | 97 — 99 98 —100 
112,100 | Electric Construotion, 1 to 112,100 ... боз 215 в 6 21— A 
25,000 Do. do. 7 Cum. Pref., 1 to 25,000 к 2| 7 7 7 3 — 8 — 
140, 300 Do. do. 4% Perp. ist Mort. Deb. Stock eo» Stock уз .. 108 —106 103 —106 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... xix 2| ... - Ж 8— 5 8— 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,885, issued at 1 рт. | 22 pe "T $ i— 
9,6003| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ...1 10] 7 7 *. 10 — 12 10 — 12 
12, 500 Henleys (W.T. Telegraph Works, Ord. ... А „| 10 | 10 12 14 95| 25]— 263 | 261— 274 
3,000 do. 7 Ф Pref. >... 10 7 7 7%) 1 194 | 184— 1 
50,000 Do. do. do. 43 Mort. Deb. Stock... Stock 43% 43%] ... |118 —116 113 —116 
50,000 E Rubber, Gutta-Percha and Telegraph Works .. | 10 | 10 10 10 95| 28 — 24 22 — 28 xd 
2900 i i ru od 4 95 1st Mort. Debs. | 100 | ... ге x 103 — 10 102 06, 
9 d Over way, coe eee eos ove 10 8 8} 10 md 9 
10,000 | Do. do. Pref., £10 paid Vi sie | 10 85 5 5 14$— 1 1 15 xd| ... ove 
87,850 Telegraph Construction and Maintenance . *. | 18 | 15 16 15 88 — 42 40 — 44 414 
18,400 | Telegraph Manufacturing, Ord. Nos. 6, 601 to 20, 00 .. 85 m in 87— 9} 91— 9 91 
18,400 Do. do. 5% Cm. Prf. Nos. 6,601 Чо 20,000 5]... ste sie 52— 6} 52— 6} аә sss 
840, 0001 Waterloo and City Railway, Ord. Stock TII TT) TT 100 aoe TTI 3 96 109 —112 109 —112 110 TIO 
R ахаа therwise stated all shares are full 
vidends marked a year consisting of the latter part of one deat and the Rich part ot the next. re 
LATEST vedere QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
өв! ham Eleotrio noppis; Croan), ger ү. paid) 104. National Electric Free Wiring, 10s. paid, 8/- to 10/.. 
British Aluminium, 0—11; 7% 12—18. Smithfield Market Electric, 4—44. 
House-to-House, 44% тура of 2100, 105—108. T. Parker, £10 (fully paid), 152. 


red and Knightsbridge Electric Lighting, Ordinary е атов 
гапу рей) 18—14; ist Preference Cumulative 6%, 25 
(fally Galan ). X gui Debentures, 106—109. Dividend, 1808, 


hares 10%. 
88 From Birmingham Share List. Bank rate of disoount 3 per cent. (February 2nd, 1899). 
MAREET QUOTATIONS, Wednesday, March lst. 
er toe TE aE eke a e ——— 
| or 
CHEMICALS, &c. This week. | Last week, Increase or METALS, &o. (continued). | This week. | Last week. x ~ ч 
ВЕЗА. — 2 TM MN — — — o" ЖЩ J y ee oo 
a Acid, Hyäroohlorio T .. per ct. 5 / 5 / ee f Ebonite Rod m án per Ib. 8/- 8/. 
а . гіс РА * .. per wt. 22/- 22/- | T: а " Sheet ^ «+ per Ib. | 5/- 5/- 
а „ Oxalic. TA .. рег owt. 827 82/- T g Copper Bars .. per ton | 79 £79 
6 u Sulphurio se a’ .. per cwt.| 5/6 5/6 | ве 2 = — (basis price) .. per lb. 92d. 2d. 
а Ammoniac, Sal .. .. рег ot. 87/- | 97 9 " +» рег ton £79 £79 
д Ammonia, Muriate (grey) .. per ton | £19 £19 T g " Rod os ә . рег ton #79 £79 
white) .. per ton | £26 296 | T n German Bilver Wire por lb. 1/6 | 1/6 , 
^ Bleachin powder - per ton £5 15 £5 15 - | h Gutta-percha, fine ee per lb. 6/- 6/- АА 
а Bisulphide of Carbon  .. per ton £15 £15 өл h India-rubber, Рага fine .. Per lb. 4/24 4/2 4d, inc. 
a Borax - * .. рег ton &16 10 £16 10 - | Iron, Charcoal Sheets .. .. рег ton £18 | £18 "Дес 
: "—— qo су.) ee - .. per gal. | 7/- 7l- бе i „ Pig (Cleveland warrants) per ton 47/74. | 47/9 14d, dec. 
90 9/) ee .. per gal. | 5/6 5/6 T | 4 , Forgings,accordingtosize per ton From #11 | From #11 
" Cop} r ^ar ledit oe ee .. per ton | £26 £926 HE | á , Scrap, heavy per ton | 50/- to 55/- | 50/- to 55/- 
a Copper Sulph ee ee +» рег ton 223 10 £23 10 ьа | 4 , Wire galvanised No. 8. per ton £95 £9 5 : 
a „ White Sugar ee .. perton | £38010 £30 10 v | , Lead, English Ingot  .. . perton £15 | £15 dec 
» Peroxide .. - .. perton | £2710 £27 10 Р " Sheet .. per ton £15 | 415 10 10/- dec. 
a Methylated Spirit А per gal. | 2/9 2/9 T f Mica (uncut slabs 8 1006) .. per lb. 6/6 | 6/6 
a on Solvent (90 % at | | mManganin Wire No. 28.. . per lb. 8/. 8/- | 
per gal. | 5/6 5/6 АР | g Mercury .. .per bottle £8 5 | £8 5 | 
a Potash, Bichromate, in casks., per Ib. Bad. 83а. а р Phosphor Bronze, plain castings per lb. T | 1/- to 1/4 
A <= Caustic (75/80 %) .. рег ton £24 £24 PS p s rolled bars & rods per lb. Va 1/. to 1/4 
" Bisulphate ae „ per ton £85 £85 га x r''d strip & sheet per lb. T | From 1/2 
a a Bhellac T T S per сиё. 7/- 67/- of | о Platinum "e os .. peroz| 4366 | £866 
a Bulphate of Magnesia se .. perton | £410 £410 | T p Silicium Bronze Wire .. ‚.. por Sb; - | 10d, to 1/1 
` a Sulphur, Sublimed Flowers .. per ton #615 £6 15 T- í Steel, Magnet, acc'd'g to desc’ Ур п р. ton From £15 | to £40 
а » Recovered  .. .. per ton £5 15 £5 15 + i Steel, re dina in bars .. е | £58 | £58 
a " Lump . per ton £5 5 £5 5 че g Tin, block . е .. per ton 2115 £115 
a Boda, Caustic (white 70 оу, . рег ton £7 10 £7 10 T Pw MEL s ке . per lb. 1/6 1/6 
а „ | Orystals .. .. рег ton £8 £8 án | n „ wire Nos. 1 to 16 .. Per lb. 1/6 1/6 
‚ава „ Biehromate, casks «+ per lb. 8d, Bd. s p White Anti - fric tion Metals— 265 
" White Ant " brand T £40 to £ * 
METALS, &c. | j Yarns, Cotton, Single 101b, 8 she 1b. 7Àd. 6га. jo. ne. 
b Aluminium Wire, in ton lots.. per ton £224 £224 T j „ Flax, 6 or 8 lea. per Ib. 4d. 4d. y 
b Bheet, in ton lots. per ton 2191 2191 ыз 7 * Hemp, 8 ply 10 Ibs, per lb. | Bad. Bad. 
p Babbitt's metal ingots .. per ton Y £65 to £130 T j ows Russian, 10 lbs. per Ib. | 454. 44d. 
c Brass (rolled metal 9" to 12") basis per lb. Sid. 81d. j „ Jute, 180 Ibs. rove .. per ton £12 412 £3 inc. 
€ „ Tube(brazed) .. per lb. | 10d. 10d. j „ Manila, 24 thread .. per ton £8310 | £81 10 
€ „ Wire, basis & .. per lb. Sid. Sad. * Zinc, Sheet (Vielle Montagne bund.) p.t. £31 | 48 
— pios supplied by Quotations supplied b Quotations su lied by 
esars, Q. Boot & Co. f The supplied by Gutta-Percha, and | k Messrs. Morris Ashby, Limited. 
b The Er British Als Aluminium Company, Ltd. raph Works Company, Ltd. 1 Messrs. San е& Со, а, 
с Messrs, Thos. Bolton & Sons, g Messrs. James & Shakspeare. т Messrs. W. T. Glover & Oo» 
d h Messrs. Jackson & ТШ. п Messrs. Р. Ormiston d 8005 O0, 144, 
e í Messrs. Bolling & Lowe. e Messrs. Johnson, L 


| j Messrs. Henry О, Yeo & Co. | о Тһе Phosphor Bronze Compen?: " 


— —— — 
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THE PRODUCTION OF CHLORATES BY 
ELECTROLYSIS. 


Sous hitherto unpublished results dealing with the electrolysis of 
calcium chloride solutions obtained by F. Osttel confirm those 
recently published by Foerster and Bischoff. The smallness of the 
loss of reduction is ascribed to the formation on the cathode of the 
film (calcium hydrate), which acts as a diaphragm. The electro- 
eh activity of this film, however, appears to bave nothing to do 
with its thickness, since excellent results have been obtained with a 
very thin membrane, whilst another 2 mm. thick was practically 
worthless. The production, and what is more im t, the 
preservation of a good membrane requires much skill and experience. 

The following table is given representing & normal run, during the 
electrolysis of s solution of calcam chloride (130—160 grm. per 
litre), to which s little milk of lime had been added to precipitate 
any magnesia present. T'he current density on both cathode and 
anode was 900 amperes per square metre; potential 38—4'O volts, 
and temperature 75° O. :— | : 


Time from Current Wate 4 
commencement. efficienoy. | Зеварсой, | Reduction. 
| 
Hours. Per cent. Per cent. | Per cent. 

ł 71:8 41 241 

i 76:3 114 12:3 

12 5 9:3 

16:5 | 3:8 

125 | 64 

114 67 

12 5 42 


It will be seen that the current efficiency improves during the first 
few hours, and then remains nearly constant at about 80 per cent. 
The distribution of the remaining 20 per cent. between water 
see ai tiva i and 5 ые „чу variable. In a 
predely experimen elec being chan the 
ollowing results were obtained after a 10 hours ran :— =“ 


Per cent. 
Current efficiency ез vee xe 885 *. 79 
Water decomposition ... si is $e. se. ЛӨ 
Reduction ive ius к is "S „. 12 


other disturbing influences. Ол one occasion some со chlori 
which had formed on one of the copper d el 
into the decomposing cell, where it was converted into copper oxide 
which then acted catalyti ‚ decom poving the hypochlorite with 
liberation of Baap fier Many other substances, including the oxides of 
nickel, iron ad, act in the same way, so that it is to 
exercise caution in judging the process from the results of gas 
analysis. Thie is clearly shown by the results which were obtained 
when copper oxide was present: 


Current Water ; 
efficiency. | decomposition,| Reduction, 
Per cent. Per cent. Per cent. 
Apparent ie is 309 57 2 
Real oes see ee 733 147 % 190 


The second, or true value, was obtained from the'same data after 
and allowing for the oxygen which was evolved by the 
action of the copper oxide in the same time (3 mm.) when no current 
was passing through the cell. | 
From the resulte of his investigations the author considers that the 
electrolyte production of chlorates takes place by two different 
processes, which occasionally operate together. 
(a) Production of chlorate through the hypochlorite. The products 
first obtained, viz , alkali and chlorine, form hypochlorite, which, by 


the farther action of chlorine and partially also by direct electrolytic 
oxidation, is then converted into chlorate. 

(b) Production of chlorate by the direct union of chlorine and 
oxygen whilst they are being simultaneoutly evolved at the anode. 

In neutral solution (a) is the chief reaction; in strongly alkaline 
solutions (5) predominates; whilst in weak alkaline solutions the two 
reactions take place simultaneously, provided that the current density 
of the anode remains the same in АП three cases. 

During the electrol of calcium chloride solutions (a) is the 
princi reaction. Such solutions show a tendency to become 
slightly acid owing to the formation of free hypochlorous acid; 
whilst in the case of the a!kali chlorides it depends on the position of 
the electrodes, and on the current h whether the stationary 
condition is accompanied by the ce of a slight excess of free 
alkali or of free chlorine. The above is an abstract of a paper by 
F. Oattel in the Zeitschrift fiir Elektrochemie, 1898, V., (1), 1—5. 


THE ELECTROLYSIS OF ZINC CHLORIDE 
SOLUTIONS. 


STARTING with the assumption that the deposition of spongy zinc is 
caused by the presence of precipitated zinc oxide on the cathode, F. 
Foerster and O. Giiater have made some experiments which tend to 
confirm this view. The following is an abstract of their paper which 
appears in the Zeitschrift fiir Elektrochemie, 1898, V. (1), 16—23. 

A zinc cathode was suspended in a perfectly neutral purified zinc 
chloride solution containing 54:6 grms. of sinc per litre, between two 
anodes of pure electrolytic zinc. 

With a current density of 1:4 ampere per square dem., a smooth 
compact deposit of zinc was obtained on the cathode for the first six 
or seven hours, but after 20 hours spongy zinc was being deposited, 
and the solution was turbid from the presence of suspended basic 


zine chloride. 
On filtering off the кошын and inserting a new cathode a good 
deposit was obtained during the first few hours. The electrolyte 
then again became turbid, and, at the same time, the deposit showed 
of becoming spongy. Schnabel (Handbuch der Metallhutten- 
Kunde, 2,114) states that the formation of spongy zinc may be pre- 
vented by the addition of chlorine or bleaching powder to the 
solution. The authors, therefore, tried the method adopted by 
Mylius and Fromm for keeping a solution of sinc sulphate constantly 
acid. А small quantity of free chlorine was continually evolved in 
the cell from two small platinum anodes, which were connected with 
the positive pole of two accumulators, whilst the negative pole was 
attached to the large zinc plate, which thus served as ode for 
both pairs of anodes. The formation of spongy zinc, however, could 
not be prevented in neutral solutions by this arrangement. 

The oxygen of the air easily oxidises sincin presence of sinc 
chloridem, and a certain quantity of the oxide formed is dissolved 
by the solution forming basic zinc chloride. Deposition of spon 
zinc only occurs when the excess of oxide begins to render the 
electrolyte turbid, and if this precipitation is prevented by the 
periodic addition of hydrochloric acid, good deposita of sinc can be 
obtained. The authors, therefore, recommend that the electrolyte 
should contain a quantity of free ео acid mar | to 
a pth — th normal solution. acid may be increased until it 
represents th normal acid, but it should not be allowed to fall 

OW zzoth — зіу normal. 
II this slightly acid electrolyte is used in oon junction with the 
arrangement for liberating free chlorine, still better deposits of zinc 
are obtained. When the solution contains 0:2 grm. of chlorine 
litre, the hydrogen evolved at the cathode does not remain stick- 
to the electrode long enough to impair the surface of the deposit. 

Although the main body of the electrolyte remains slightly acid, it 
sometimes happens that bad (spongy) deposits of sinc are obtained. 
This is accounted for by the fact that the layer of electrolyte in con- 
tact with the cathode becomes deprived of its free acid, but this diffi- 
culty may be overcome by sufficiently agitating or circulating the 
electrolyte. M 

On substituting anodes of commercial zinc for the pure zinc anodes, 
the zinc deposited in the cathode was found to be entirely free from 


When a 40 cent. boiling solution of zinc chloride is saturated 
with zinc oxide (the cadmium siis removed by treatment 
with pure zinc) electrolysed at 90° O., with insoluble (platinum) 
anodes, good deposits of zinc are obtained. 

The quantity of zinc thus deposited when compared with the 
amount of copper deposited by the same current in a copper volt- 
ammeter was found to be in good agreement with Faraday's law. 
Ashcroft (Schnabel's Handbuch der Metalihuttenkunde, 2, 214-215), on 
electrolysing a similar solution, found that the zinc deposited in the 
first two hours was 49 cent, during the next two hours 37 per 
cent., and during the third two hours 14 per cent. in excess of t 
required by Faraday's law, whilst in the last two hours the theoretical 
amount was deposited. The authors conclude by discussing. the 
nature of spongy zinc and the effect of addiog various oxidising and 
reducing agents to the electrolyte. The addition of 1 per cent. of a 
perfectly neutral solation of ammonium persulphate to a neutral 
solution of zinc chloride furnished good deposits of zinc on elec- 
trolysis, whilet on the addition of 0 025 per cent. of hydrogen xide, 
the formation of spongy sinc was observed after electrolysing 10 
minutes. 
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THE KR LAW. 


By W. MOON. 


THE publication of some figures in the ELEcTRICAL REVIEW 
of June 3rd, 1898, that throws some doubt on the accuracy 
of the K E law, has led me to inquire into this question. 
Lord Kelvin gives the formula, 


wit 4 vi 9 vl 
CU N a1 132 —v9 
601-2 ( Eph i, ЕРЕ a, 47% 4%) 


where с is the maximum current received, and“ c, the cur- 
rent received at any time “¢” after the current has been 
applied. 

Whence on any two lines if c; = Ca, where с and c, and 
t and f, are different, it follows that 


where K is the capacity and p the resistance of unit length 


of line. 
So that if s is the speed of working on one line, and s, 
that of. the other, 


8 K p 12 = в, Кур, 1,2, 


or, taking any particular line where the speed is known as a 
standard— | 


A A 


Вв, 2 ———_— = 


Ky e h? K R 


The formula of Lord Kelvin does not, however, allow for 
the fact that several signals would be following each other 
at the same time in a long cable, and that each signal would 
be attenuated by one of an opposite sign following it. Lord 
Kelvin’s formula does not, therefore, accurately give the 
speeds on cables. It does not, however, follow that his 
formula is much out, especially when the cables com 
are not very different, as is the case, for instance, of the 
Atlantic cables. 

Lord Kelvin first pointed out that the propagation of 
current through wires having capacity and resistance is 
given by Fourier's equation— 35 

d* v 1 d v 
d zi "dt 


Oliver Heaviside has given a general solution of this 
equation for reversals of current, and from the same equation 
Prof. Blakesley gives a solution for alternating currents on 
а line of infinite length. As Prof. Blakesley’s formuls are 
the best, and most interesting, I shall discuss them and com- 
pare them with the K R law. 

. Blakealey’s solution for the potential, v, at any time, £,” 
and place, æ,“ is 


~a [EPT — | 
VER. зы, A 
ү = Ee 5 sin ( гм.) (1) 


Т 


when т is the periodic time. 


; : l dv , 
This equation and c = — p da Eve 


Formula (1) represents a series of wayes of potential, or 
static charges, travelling along a wire and decreasing in 
amplitude as they advance. 

Formula (2) shows that the currents are in direction both 
forwards and backwards from the highest points of the 
positive parts of the waves to the lowest points of the nega- 
tive portion of the waves. As the current from the rear of 
each crest is greater than that from the front of the crest of 
waves, the waves are continually moving forward as they 
decrease in amplitude. 

A series of positive and negative charges following each 
other on a wire must tend rapidly to attenuate each other, 
each wave can but be a small fraction of the height of the 


one following it, and formule (1) and (2) shows this attenua- 
tion as proportional to 
VNN 


E T 
Formule (1) and (2) give the wave length 
2 ATT 
K p 


from which the velocity of the wave is 
елт (8) 


This wave velocity must not be confounded with the 
velocity of electricity. It must be less than the velocity of 
electricity. And the velocity of electricity is most probably 
1755 than that of magnetio induction, that is, tban that of 
ight. | 

The wave velocity given by formula (3) in a cable of } mf 
and 3“ per mile with a period of +, second 
= 2 У x 10’ = 11,200 miles per second. 
This is perhaps not an unlikely figure. | 

Bat in a wire of уу mf. and } ohm per mile at 500 

periods per second, the wave velocity 


=2V x20 x 5 х 500 х 10° = 794,000, 


that is, 4*3 times the velocity of light. 

It is very unlikely that there could be any such wave 
velocity as this along a wire. And it is evident that any 
formula giving a wave velocity or wave length of alternating 
currents along a wire must include a fonction of the velocity 
of electricity to be accurate. 

The only 1 is known for certainty of the velocity 
of electricity is it must be proportional to the specific 
conductivity of the wire. This must be so, since in two 
wires of different specific resistances, 1 and 7,, and sections, 
d? and d,’, if 

E d? ва 


{т in 


then as the same quantity of electricity must traverse both 
wires in the same time, it follows that the velocity in each 
wire will be inversely proportional to its area, that ie, pro- 
portional to its specific conductivity. 

But as the velocity of electricity can probably only be 
calculated from the wave velocity of alternations along a 
wire, the correct formula for the transmission of alternations 


С = 


9 


‚бап only be obtained with the assistance of a number of 


measurements of actual wave velocities, 
Prof. Blakesley’s formule give the current received on a 
line of length !“ earthed at the far end as 


sA Tetig 7). (4) 


ои tortis, ita и made very great to K p 1, it reduces 


Af eT T 4 


K 2 я 


But if formula (4) was correct it should, under these con- 
ditions, reduce to 


съ E gin 27! 
R T 


Despite of the want of асо of these formule, they 
are of considerable interest, for it 1s probable that when the 
correct formule have been determined from experiments, 
they will be found somewhat of the form that Prof. 
Blakesley gives. Moreover, within certain limits it is pro- 
bable that they give results not very far from the truth, and 
it is interesting to compare them with the K R law. 

Ignoring the phase, and taking mean E M.F. and current, 
formula (4) can be written— 


с=к?А/ К?” ILLE (5) 


o T 


_ oaa НИШ ТЕ nba = gini 


2 ma нь д. — - № — = 
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from which— 
TONS Gale wale? + log. V (8 


Укр! | 
And if 1. is taken as а dot and its following interval in 
mirro:-workiog, then the average letter might be taken as 


532 , and from this the words per minute, w = — 
whence from 6— А 
AE K ^» uw 
"S bau: Ук) + в E (7) 
Е VK p ' 
let HEA аы EEK D = В 
then a + log. + i 
w = 4 log. a + log. м | (8) 


б EN IM 
L B J 
a series that converges very rapidly. | 
If in a standard line w = 21.5 p = 8:47, к = 852 x 10 ", 
| = 2,563, then 
2 5 = 844 x 10° 
and (7) becomes _ 
_ = (% x 10° VK) + log. vw Г 
VE op 
from which the speed of working of any other lines can be 
calculated. 


From these formule the speeds in the following table have 
been calculated, taking the 1882 cable as standard. But as 
I до not know the actual resistances and capacities of the 
cables given, I have had to guess at their value. The table 
will, however, suffice for purposes of illustration. 


l K p w w 
5 Farads. Ohma. Blakesley. K R law. 

1874 1,837 | 43 х 10-5] 316 49 

Standard 1883 2,563 | 35 x 1075, 347 215 %15 
Siemens 1894 ... | 2,161 412 x 1075 | 4°48 40 37 
Oonstn. 1894 | 1.850 878 х 167* | 187 82 71 
2,161 —6 1: | 46 37 
2,161 | 412 x 10-* | 1 | 112 85 

l 


From this table it will be noticed that an increase in the 
capacity results in a greater speed by the Blakesley than by 
vin formula. 

Of course, it follows that no cables can be compared with 
each other by either formula unless they are worked by the 
same E.M.F. and fitted with gimilar instrumenta, 

Equation (9) gives the current received as 


E 2 2 
ё = T215 in micro-amperes. 


It would be interesting to know how near this agrees with 
the actual currents received on the Atlantic cables. 

It will be noticed that the Kelvin formula gives the ratio 
of the outer diameter of the insulator to that of the oon- 


ductor as —- = 165 to obtain the maximum speed, bat 


that the Blakesley formula does not—and probably in this 
respect the Kelvin formula is wrong. 
(To be continued.) 


THE KILDUCHEVSKY MEGA-TELEPHONE. 


Ir will be remembered that last week Mr. A. В. Bennett in 
these columns and elsewhere flatly denied certain statements 
attributed to him regarding the Kilduchevaky transmitter. 
Although our correspondent did not choose to go beyond the 
retort courteous, we have been able, without his help, to 
arrive at a true elucidation of the matter in dispute. It 
appears that Mr. Bennett made a report on the Kilduchevsky 
transmitter, which ia dated February 14th, 1898, but 


we find, on making a com 


parison between this and the 


phrase sent to us by the Kilduchevsky Syndicate that 
they are completely at variance. The different versions are 
as 


ollows : 


STATEMENT SENT BY THE 
BYNDICATB. 


"The Kilduchevaky trans- 
mitter was suocessfully tested in 
Russia on cverhesd lines, dis- 
tenoes being up to two thousand 
miles (3,000), and in this country 
by A. B. Bennett, on an artificial 
cable in which the essential 
а hip deem ot ed 
telegraph oab!e were re осей. 
The length of the cable was about 
two hundred miles (200) having 
‘a resistance of 594 48 ohms, and 


a static capacity of 59°73 micro- - 


farads, the product being 35,528, 
and with an ordinary double- 
pole receiver, the conversation of 


Srarewent FROM Мв Bennett's 
REPORT. 


“The ordinary double-pole re- 
ceiver hitherto need was now 


coils and a local battery of six 
dry cells. Tais increased the 
loudnsss of transmission. The 
length cf cable in ci-cuit was 
now raised to about 1956 mile», 
having a resistance of 59448 
ohms, and a static capacity of 
59 78 microfarads, the product 
being 35.598. The loudness of 
transmission was again dimini- 
shed and the articulation was no 


any description could be carried longer clear enough for the trans- 

on without effort.” action of business. The 

| prices of stocks could be heard 
clearly enough, but the names 
of the stocks, when unfamiliar 
to the listener, could not be 
followed with cartainty. Still, 
conversation of e simple d 
between persons not unacquainte 
with the subject discussed wag 
practicable.” 


It will be seen from the foregoing that Mr. Bennett has a 
legitimate grievance, but his complaint no less than our own 
is against the Kilduobevsky Mega-Telephone Syndicate, 
who sent us a garbled version of the report. We regret that 
we should have been the vehicle for publishing what are 
practically incorrect statements, and it is unfortunate that 
this rectification will not receive so wide a publicity as Mr. 
Bennett's letter. 

With regard to the Kilduchevsky Mega-Telephone Syndi- 
cate we are fain to Pa out that it possesses more assurance 
than is usually found even among syndicates, for after sending 
us a revised version of what Mr. Bennett said, strong complaints 
were made by the syndicate because we applied the ordinary 
journalistic reservations to the alleged statements of results, 


WIRING RULES. 


THE Institution of Electrical Engineers may congratulate 
iteelf on the important outcome of the two-nighta’ debate 
which the papers by Mr. Crompton, Mr. J. Pigg, and Mr. 
Wordingham gave rise to; and if the action of the 
Council in the duty which the resolution calls upon them to 
perform is іа any way as enthusiastic and unioimous as 
the sense of the meeung which voted the resolution, there 
would seem to be, after all, some chance of the adoption of 
а common set of rules throughout the United Kingdom 
in the near future. Papers on the subject of wiring have 
been read op many occasions before the Institution, but 
these have mostly dealt with special hobbies of the authors 
from patent fuses to patent conduits—and still the men 
who make rules continued to grind them out in ever- 
increasing number and variety, until the owners of 
hobbies got disgusted and the wiring contractors and 
manufacturers began to fear for the safety of their 
reason ; for it is not as if the men who made rules had 
exch one endeavoured to develop and cultivate existing 
roles of the class with which he had special connection; but 
like some orchid grower, they had oae and all oross-fertilixed 
other specimens with the view of producing a new and rare 
variety. In this they have been so successful, that neither 
Mr. Pigg—who set himself to make a collection of every 
variety—or Prof. Ayiton, who tried to classify them, have 
been able to find the law which connects them with systems 


they are intended to control, or to trace the missing link 


from which they all originated. 

Meanwhil: the most important thing that was noticed at 
the debate was the absence of Mr. Musgrave Heaphy. Was 
it that he had, like Achilles, retired into his tent? Or to 
jamp a mere few thousand years, had he, like the Squire of 
Malwood, doubted the constancy of his followers? Or is he, 
perhaps, like Brer Rabbit, “ lyin’ low ?” 
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No doubt time, the great revealer of all things, will satisfy 
our curiosity on this point also; but as Actæon was not 
present for his hounds to rend, it is exceedingly lucky that 
these docile animals were provided with another. huntsman 
in the shape of Mr. Wordingham, upon whom, in the name 
df the enemies of all things municipal, they fell and did 
grievous damage. Not that Mr. Wordingham did not make 
a splendid fight, and laid low many of his aggressors, so that 
it is clear that many of his deeds of darkness will yet live 
and flourish; still individualism may be said to have scored 
a victory over collectivism which will put a check for a time 
to interference with the liberty of the subject. 

There were two distinct bogies before the meeting. One 
representing the fire insurance companies, which was raised 
and promply laid; the other representing the municipalities 
did not wait to be raised, but appeared before the Institu- 
tion with all its paraphernalia of chattering teeth and chains 
that bind iu grandmotherly legislation. 

The meeting was, however, prepared. Like the famous 
Sir Boyle Roche, who said, ** Gentlemen, I smell a rat; I see 
him brewing in the air; but I will yet nip him in the bud!" 
speaker after speaker got up and hinted at some fell con- 
spiracy which was being hatched by the popes representa- 
tives, and which would soon make this little island a pur- 
gatory to live in. It was left for Mr. Raworth, however, to 
define this conspiracy, and nail it to the counter; and when 
he drove the shaft home by pointing out the iniquity of the 
city of Glasgow, where a policeman may fetch you out of 
bed at any time of the night, and ask to see your marriage 
certificate, the slnice gates. were opened, and the flood of 
individualism swept everything before it. “Down with all 
rules, and keep the pressure constant,” was the universal 
battle огу; gas companies were added to the list of enemies, 
and taken in the flank, and the impetuous tide swept on until 
it was suddenly brought to a standstill by asimple remark in 
a small voice, to the effect that if all rules were abolished, 
the market wculd be swamped with cheap German goods. 
This interruption brought the meeting to its senses, and when 
the chairman put Mr. Crompton’s resolution to the effect 
that the Council of the Institution should take steps to press 
the insurance companies and public supply anthorities to 
adopt the: Institute's rules, the battle-cry was forgotten and 
everyone voted straight. : 

As far as the tupply of electrical energy and the wiring 
industry are concerned, this debate will no doubt have 
momentous results, for it is the first time that the Institu- 
tion has been thoroughly aroused or has had occasion to 
interfere with the trade. Now, however, that the Council 
finds that it is backed up by the Institution generally, it is 
to be hoped thas it will act energetically so as to bring all 
the parties concerned into line by the adoption of its own 
rules, or, better still, of rules based on these. 

There is no doubt that many speakers overshot the mark 
in making analogies and raising bogies. We hold no brief 
for that unhealthy illuminant called gas, nor is it apparent at 
first sight why the insurance companies should pass such things 
as swivel brackets between lace curtains, or waterslide 
chandeliers, when they draw up such minute rules to be 
obeerved iu the wiring of houses for electric light. But it 
must not be forgotten that, in the first place, the premiums 
for electrically lighted buildings are lower than where gas is 
the illuminant ; and, secondly, it may be asked whether the 
insurance companies have ever been known to insist on all 
the minutis of their rules being observed—whether, in fact, 
they do much more than ask for the insulation test; As a 
matter of fact, it may be queationed whether, supposing the 
world had never known Mr. Musgrave Heaphy, the insurance 
companies would have troubled any more about rules for 
electric lighting than they have for gas lighting. 

Unfortunately, man still retains traces of his simian 
ancestry, and these break out occasionally—perhaps in no 
more frequent manner than in that kind of apeing called 
fashion. And so, one insurance company having made 
rules, all the others did likewise, to be duly observed and 
obeyed, and to terrify the consumer. 

It can then further be asked why the electric supply 
authorities have also issued roles which not only clash with 
the insurance companies’ rules, but still further terrify the 
consnmer, who finally decides to have the incandescent gas 
light, as there is so much danger in the electric light. It is 
presumably to be supposed that the electric supply autho- 


rities really do not wish to control anything further than the 


balance of their system and. the insulation in each house; 
but there are so many factors. which go to destroy this insu- 
lation that it is inconceivable how, quite apart from the 
example set by the insurance companies, they could be pre- 
vented from making rules for the wiring also. To put the 
matter in a nutshell, rules had to be made to keep the work- 
mansbip up to a high standard, not, be it noted, because 
leakage really seriously effecta the supply, but in order to 
keep up the reputation of the electric light in the eyes of 
the consumer and in the interest of the supply authorities, 
and whilst there are such persons as jerry wiremen and dis- 
honest contractors, it may be said of the rules :— 


There they are, and there they'll be, 
Until to the matter the public see. 


It is all very well to talk of standardising electric wiring 
те, so that a house can be wired as simply and as 
cheaply as if it were “ gas piped, as this is all nonsense. 
It is easy enough to put iron pipes in the walls and under 
the floora, and stop up the joints with white lead, so that even 
if there is a leak, this can be immediately detected by means 
of the nose. What does the consumer think about this? 
As soon ав а man smells gas, he either strikes a matob, and 
is promptly blown into eternity, when his widow gets the 
insurance money, and the papers put in a small corner 
* fatal gas explosion,” or else he sends for the gasfitter, has 
the leak mended, and thinks no more of it. But in the case of 
the electric light matters are very different; wires have to be 
encased in metallic or vegetable casing, and when they are 
once drawn in there is no smell to indicate that anything is 
wrong. Mysterious little boards and other things are put 
about the house in glass cases, and then if anything is amiss, 
the consumer is either placed in darkness or perhaps receives 
a shock. He may elect occasionally to put up with the bed 
smell of gas, but an illuminant which suddenly without 
warning violently contracta his muscles, or puts him to the 
inconvenience of buying candles, or, if he be more advanced 
to the trouble of getting up from his dinner table and 
putting in a new lamp or a new fuse—all these things 
militate against the popularity of the electric light and must 
be avoided. They can all be avoided by the employment of 
good workmanship and material, but these can only be 
guaranteed by the issuing of certain rules, and—what is 
much more important—their enforcement. | 

The latter point seemed in the enthusiasm of the moment 
to be quite overlooked at the debate in question. The 
Institution may succeed in inducing all the authorities to 
agree to the Institntion rules, or an amended form of them, 
to be arrived at by mutual give-and-take. But how are such 
things to be avoided as were shown by Prof. Ayrton to exist 
in the case of flexible wires, unless the supply authority has 
the power to pounce down suddenly on an installation and test 
samples of the wires or fittings which are being.put in? Is 
this .grandmotherly legislation? If so, it is necessary. 
Are these Manchester methods? If go, let ns have them, as 
long as they are universal and similar. Why, the very 
gentlemen who inveighed so strongly against munici 
control and testing of fittings — who ‘themselves are 
interested in many supply companies, each of which issues 
rules to consumers ; who get their knife into every concern 
which does not hold their views as to systems of supply— 
these very people would benefit if the standard of work were 
forcibly kept up. There would be fewer failures of light, 
fewer repairs, increased confidence on the part of the con- 
sumer, abd consequently increased business all round. 

Bat these things can only come to pass if the Council of 
the Institution of Electrical Engineers will consider means 
of enforcing their rules at the same time as they devise 
means for making the rules general. | 

If they will, or cannot themselves undertake the testing 
of fittings and wires, let them, in consultation with the 
supply authorities, draw up at the same time a series of 
for testing fittings without interfering with the development 
of new ideas or designs. " 

If every supply authority, then, would make it a condition 
for connection to the mains that it should be consulted on 
the point of the accessories to be used, and that it should 
have the right to test samples of wire, &0., taken at random 
off the job; and if (and this is most important) all supply 
authorities were to act in this direction according to some 
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common line of action, which could be annually renewed or 
amended in consultation, in the same way as (to take an 
analogy) the M. C. C. rules are continually kept up to date, 
there is no doubt that the jerry contractor would soon bea thing 
of the past, and the honest contractor would flourish in the 
land and rejoice. `- а Е 

Tbs only speaker who seemed to be aware оѓ кезүн ү - 
ance, not only of the necessity of keeping work up to a high 
standard, but of the inadequate means at present to hand of 
attaining this, waa Prof. Ayrton, and it is to be hoped that 
he will use his inflaence on the Council to devise a means of 
porong such wires as he showed being put on the 
market. x | 


THE SCHEMES OF THE BRITISH ELEC- 
TRIC TRACTION COMPANY. 


THE name of the British Electric Traction Company. is 
well known to financiers, and possibly to some electrical 
engineers also. 


- The company is not, strictly speaking, a benevolent insti- 
tution, though the results which it endeavours to achieve 
will undoubtedly be most beneficial in their effects. 

To apply electric traction to existing horse tramways is 
part of its programme, but, taken alone, so small a part that 
it scarcely deserves consideration, for the principal aim of 
the com is to give effect to those new and extensive 
powers which the introduction of electric transmission of 

has placed at the disposal of the engineer. 

At a very early date Mr. Garoke perceived that the inoreage of 
speed and diminution of working expenses attainable by the 
use of electric traction would at once open up new possi- 
bilities for tramways, for not only would they become useful 
to the man of business as well as to the cripple and the 
cbarwoman, but they would, if properly designed and carried 
out, constitute the nataral means of communication between 
adjacent towns and their intermediate suburbs and villages. 

idea seems simple enough, bat the practical develop- 
ment of it is entitled to claim comparison with the severe 
labours of Hercules. To an ordinary observer it seems in- 
credible that a n or а company, coming forward with 
unlimited capital, and offering to transform and combine the 
tramways of a аш industrial district, buying out opposing 
interests, pie eri gauge where necessary, and generally 
patting life and health into an all but cremated corpse, would 

received as a public benefactor. | 

. Bat the ordinary observer does not understand how this 
world is governed ; no sooner does the man or the company 
with money appear on the scene, than they forget the acou- 
mulated wisdom of the ages, and prefer to kill the goose that 
lays the pai eggs, rather than wait even a short time for 
the development of those nt advantages which can 
only be obtained by forethought and patience. The methods 
are various, but the resulta are similar. This general indi- 
cation is sufficient to show the natare of the difficulties which 
the British Electric Traction Company. have had to face in 
carrying out their schemes, sometimes greater and sometimes 
less, but usually complicated by other difficulties arising out 
of existing contracts or ioities. ab 


personal eocentrici | 
A good example of the work of the company is to be seen 


in the nest of North Staffordshire towns, known as the 
Potteries. For many years past the North Staffordshire 
steam tramway has run through this district, but it has 
served only a small section of the population, and that small 
section very rg nt | 

The British Electric Traction Company has bought this 
line, re-laid and equipped it with electric power, and is ex- 
ending the system in e direction, so that all parts of 
this hive of industry will bə in touch with every other 


part, 
In South Staffordshire the same idea is being worked out, 
bat under considerably greater difficulties. 


of the local authorities should succeed in their persistent 
attempts to spoil the scheme. IO E 

In other parts of England, as, for instance, the Tyneside; 
the Oldham and Ashton district, Barrow-in-Furness, Swansea, 
and the South Wales valleys, the company is doing similar 
work. In many other pes it has acquired tramways, which 
it will ultimately develop and combine, or extend in similar 
manner. Altogether, the aggregate lengths of the lines to 
which the company is connected, would be sufficient to con- 
nect London with Carlisle, and although there is no intention 
to compete with the London and North-Western Railway, 
it cannot be donbted that this country can find op2nings in 
tramway work for an organisation of at least sacl size, and 
probably even greater prosperity. - 

The prosperity will depend entirely on management ; in 
good commercial hands it will ba quite satisfactory, but it is 
by no means certain that electric trams are any more likely 
à other commercial projects to provide a Royal road to 

ortune. | 


NEW PATENTS AND ABSTRACTS ОР 
PUBLISHED SPECIFICATIONS. _Ҥ 


NEW PATHNTS.—1699. 


Compiled expressly for this journal by W. P. THompson & Оо, 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manobester, and Birmingham, to whom all inquiries 


‘should be addressed 


11,1584. “ Improvements in electric couplings for railway cars." 
H. H. Leren. (F.J. Sprague, U.8.) Dated February 16th. (Date 
claimed under Patents, Rule 19, May 16th, 1898.) (Complete ) 

11,1588. “Improvements in pilot apparatus and reversing 
mechanism for controlling electric motors.” H. H. Laan. (F. J. 
Sprague, U.B ) Dated February 16th. (Date claimed under Patents 
Rule 19, May 16th, 1898.) (Complete) ! 

3,197. “Improvements in the construction of electric conduits or 
cable carriers." J. J. GRBEN. Dated February 13th. 

3,141. “Temporary cord connections for telephone switch- 
boards, &.“ A. Вволрвевнт. Dated February 13th. 5 


. 8,151. "New or improved apparatus for imparting a preliminary 
heating to refrac‘ory filameats of electric lamps in order t» render 
the same conductors of electricity." О. A. Lem. Dated February 


13th. | 
3,152. ' A means of operating hydraulic machinery by electricity.” 
W. Н. WinrnaTr. D February 13th. А 7 

. 3,160. "Improvements in and relating to electro-magnetic cut-outs 
and other like apparatus specially applicable to electric arc lamps.” 
H. Вмітнвох and Е. R. 8нлври. Dated February 13th. 

3,177. "Improvements in or relating to electrically illuminated 
advertising mediums or the like." W. T. Barr. Dated February 13th. 
` $182. "Obharging stand and contact for storage batteries." G. Н. 
Compicr. Dated February 13th. (Date applied for under 
Patents, &c., Act, 1883, Section 103, July 18th, 1898, being date of 
application in U.S)  (Complete.) | | | 

3,187. " Improvements in and connected with road vehicles driven 

current from conductor" A. M. TAYLOR and О. Н. 
Сввинвлнк. Dated February 13th. 

3,233. “Improvements in cables for carrying electric currents,” 
L. Вигкилр and A. Sunpx. Dated February 14th. (Complete.) 

. 3,252. "Improvements in lining electric wood casings or conduits 
with steel or other metallic substances.” O. J. WiaHTMAN and A, 
Hupsom. Dated February 14th. 

3,269. “A new or improved tilting device for the shades of 
elcctric incandescence lamps.” M. ҢАпдна. Dated February 14th. 

3,311. “Improvements in or relating to arc lamps"  W. P. 
Ткомрвон, (O. J. Toerring, U.S.) Dated February 14th. (Complete.) 

9316. “ oo iu or connected with electrically propelled 
and (or) controlled vessels." R. B. Parsrom and W. Н. BAINBRIDGE. 
Dated February 14th. (Complete.) | | 

3,339. “Improvements in electric traction." H. G. Рик. Dated 
February 15th. · | 
9,974. "Improvements method of and means for correctly and 
automatically guiding the trolleys of the connecting arms of cables 
of electric trams, railways, and the like.” C. Н. Moussmr 
and J. F. WArsH. Dated Pebruary 15th. | | 
. 9,387. "Improvements in trolley apparatus for use in connection 
with electric traction.” I. E. WiwmsLow. Dated February 15th. 
(Complete.) | pe | 

3,389. "Join conductors of the metal oxides to wires in 
incandescent electric lamps.” H. Mour. Dated February 15th. 

9,991. ' An improved. connector for electric light and poser 
circuits for theatrical and other purposes.” J. Авонвотт. Dated 
February 15th. 
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3,802. "Improvements in automatic switches for starting. and 

electric motors." PowWII I- Jonns & Оо. Dated February 15th. 
3,17. '* А means of operating hydraulic or pneumatic machines 
and tools, and forcing water into boilers and other vessels by eleo- 
tricity.”.. W. H. WILL ATT and A. E. Smarton. Dated February 16th. 

3,434. “Improvements in tele-dynamic controlling apparatus for 
steering engines.” J. L. Воотнман and W. Hastra. Dated 
February 16th. 

3.440. Improve ments in and connected with means for elec- 
trically lighting railway carriages.” Е. Dick. Dated February 16th. 
(Complete 

9469. “Im d primary battery" L. EnmcaussE and L. 
Emoavssm. Dated February 16th. 

3,477. “ Bsfety contact interrupter for suspended electric wire? 
от cables.” R Duconmor. Dated February 16th. 

' 8,518. “Improvements in automatic electrically signalling the ad- 
justment of dummy clocks." R. P. Оввглир. Dated February 17th. 

3.531. ‘Improvements in or connected with electric batteries." 
E. A. JauKckE. Dated February 17:Ь. 

3,536. “Improvements in and relating to telegraph and like 
cables.” J. A. L. Daantove. Dated February 17th. 

3,570. “Improvements in or connected with storage batteries.” 
W. О. Rooper. Dated February 17th. 

3,586. “ An arrangement for connecting accumulator cells and the 
like.” F. Faser. Dated February 17th. (Comp’ete.) 

3,591. “Improvements in telephone switch apparatus.” L. M. 
Евсізвон. Dated February 17th. (Complete.) 

9,594. “Improvements in arc lamps" H. Baddzrr. Dated 
February 17th. u 

3,597. ''Improvements in or relating to electric railway switching 
and signalling apparatus." A. J. Восгт. (The Continental Hall 
Signal Oo., Belgium.) Dated February 17th. (Complete.) 

. 8,648. "Improvements in or relating to the electrolysis of salts 
in solution and apparatus therefor.” A. J. О. OBALANDBRA, L. J. В. 
Coras, and C. J. GsRaRD. Dated February 18:h. 

3,665. "Improvements in electric incandescence lamps.”  O. 

Імват. (W. Hernst, Germany.) Dated February 18th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, . 


Copies of any of these Specifications may be obtained of Messrs. W. Р. 
Тномрвои & Co. 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 

1897. | 
251. "Improvements in secondary batteries and process of forming 

same.” G. W. Hannis and. R. J. Ногглнр. Dated January bth, 

1897. The plates are made from a single integral piece of lead by 

moulding, rolling, or sawing into the form of an open work or 

skeleton plate, having oppositely inclined intersecting ribs and 
grooves on its opposite side, and the grooves are open at the sides 
and bottom of the plate to allow of expansion, and to prevent the 

plate from buckling. At the top of the plate is a flange with a 

grove in which the connecting bar is fixed. The plates are formed in 

& bath composed of two acids, one of which, e g., sulphuric acid is & 

non-solvent or slight solvent of lead, while the o her, e g., acetic acid, 

is a solvent, together with cne or more salts of each acid, ·· The plate 
js subsequently formed in a bath composed of dilute sulphuric acid 
and an acid sulphate, and in this bath the tive electrodes are 

reduced to form negative electrodes as req 6 claims. . l 


1.239. Improvement in the means and apparatus for effecting 
electrical traction on railways and tramways by a contact rail and 
trolleys at the ground level.” R. Овмюовк. January 16th, 
1897. R:lates to a sectional conductor system with electro- etic 
switches, Conduetors, Switches, Collectors :—The sectional conductor 
is connected to the pivot of the armature. A current derived from 
the collector to excite the magnet flows to earth through the armature 
and contacts, which are broken when thearmature moves to complete 
the main circuit. The whole current then flows through an electro- 
magnet and maintains the armature in position until the vehicle 
passes off the section, when it falls, being assisted in some cases by 
an electrc-magnet connected to the section in advance. The collector 
has two contacts bearing at the same time on the conductors, and the 
rear one has a resistance in series with it. 3 claims. 


1789 “Improvements in electric cables." W. В Бмттн and 
W. P. da«4nvinLnLs. Dated January 220d, 1897. Conductors of 
the kini desoribad in specification No. 8,573, are provided with 
leaks between the conductors of any pair where more than one 
pair exists іп a cable. The leaks consist of lengths of, or spirals of, 
ribbon or wire with or without an iron core. In some forms the 
leaks consist cf perforations through the insulation, the inner coating 
of which is о ated with plumbago. Stops or plugs of insulatin 
material may close the central cavity between the leaks. The cent 
cavity may be filled with material baving low specific inductive 
capacity or having the power of decreasiog the resistance of gutta- 
Pos The inner surface ot che insulation may be varnished, &c. 

mg. 


2,578. "Improvements in the arrangement of field coils of shunt 
motors for use with storage or other batteries, and mothod of con- 
necting such coils with the batteries.” Т. ii. Parker. Dated 
February 18, 1897. For the p of varying the electromotive 
force at the armature terminals of a shunt motor used in connection 
with storage or other batteries, while maintaining a constant H. M. F. 


ductors.” E. Ivi. 


at the field terminals, the field coils are arranged in which 
are separately connected with corresponding sets of battery cells, 
and, by means of a multiple switch, the batteries are changed from 
series to series- parallel or parallel, as required. 1claim. =  — 


3,019. Certain gene in joint pieces for electrical con - 
ted February 4th, 1897. Tbree tubes are 

formed by indenting the sides of а jointless tube, or by sold 
three tubes together or other witCe. в wires to be connected are 
passed through two of the tubes, and the ends bent back around the 
wires and inserted into the third tube. By tightening the wires a 
good contact is obtained. 5 claims. ae » 3 


3,120. "Improvements in ineand scent electrical lamps and their 
connections or holders" W. P. Tompson. (F. R. Pope, Holland.) 
Dated February 5:h, 1897. Incandescent Lamps —The песке of balbs 
are formed with irregularities of any kind to engage with correspond- 
ing irregularities in caps in such a way that the weight of the lamp 
cannot detach it from the cap. The bulb is preferably further 
secured by solder, but without plaster, so that а spoilt lamp may be 
separated from its cap, repaired, and replaced. Specification No. 
2343 (1895) is referred to. In the bulb illustrated, one or more 
bayonet grooves are moulded in the glass of the nick to engage stads 
fixed in the cap; when so engaged, solder ог other suitable substance 
is introduced through a holé ia the cap iato one of the grcoves. In 
other constructions the grooves are slanted, or the bulb neck ів 
screwed, or carries the studs, or is made with depressions which 
receive the ends of tongues stamped ia from the cap, or receive 
buttons projecting through holes ia the cap from a spring or band. 
This may extend half rognd the cap and be soldered or sprung on, 
or metal or wire fused into the glass of the bulb may engage holes in 
the cap. The provisional specification mentions the dse of solder 
ird placed in holes in the cap and depressions in the glass, 3 

ms. 


3,722. “Improvements in grooved frames, carriers, or supports 
for holding or suspending accumulator plates, photographic plates, 
and other plate-like articles.” W.P. THompson. (Firm of C. W. 
Kayser & Oo., Germany.) Dated February 11 h, 1897. Consists of 

ved frames, carriers, or supporte for accumulator plates. One 
orm, 5 of a number of alternating wide or narrow strips 
threaded on and held together by end plates. Мапу mcdifica- 
tions are described. The strips may be held together by tongues on 
one projecting into grooves in adjacent strips: the e strips, instead 
of being of equal height, may be alternately long and short so that 
projections on the plates may rest on the top of the shorter strips; a 
number of strips may be made out of one pic ce of material; the 
short or narrow strip may be reduced to projections from the others; 
and the strips may be corrugated or perforated. In some cases oaly 
a few of the strips need reach to the bottom of the cells. 4 claims. 


4,138. “Improvements in and connected with electric furnaces.” 
F. G. Parren. Dated February 16th, 1897. Relates to electric 
furnaces. The upper electrodes are plates arranged transversely 
over a sloping block, which is the lower electrode, so that materials 
fed at the upper end pass below the upper electrodes successively, 
A magnetic field is produced in the direction of the "p by magnets 
placed near the furnaos, and eitber the current forming the arcs or 
that exciting the magnets is slowly alteraated to cause the arcs to 
travel across tbe slope in the arrangement illustrated; a dynamo 
supplies continuous current to the furnace and to aliquid reverser, 
which is rotated by a motor, and supplies alternating currente tó 
the magnets. 9 claims. i 


4,755. “Improvements in electric motor propelled vehicles." 
Н. d. Monnis and P. G. Barom Dated February 22ad, 1877. 
Rzlates to motor road vehicles. The vehicle is propelled by an 
electric motor and batteries supported by a pair of wheels towards 
the front of the vehicle, so that any kiad of carriage or waggon body 
may be applied without disturbing the design of the motor portion. 
The motors are carried on the front fitted axle, and are connected 
through suitable gearing so as to drive separately the wheels. The 
storage batteries are contained in the casing which surmouhted by 
the driver's seat and rests оп а transverse spring. The latter is 
carried at the ends by springs, on which the vehicle body is ales 
partly supported. The vebicle is steered through the medium of the 
rear wheels, which are mounted on swivelling axles and are capable 
of being adjusted by the handle. The motor controller is operated 
A shaft is a brake operated by a pedal. 
9 © 0 : ` 


5,714. "Improved system of fitting up electric bells" H.W. 
Јонивтом. Dated March 4th, 1897. Relatés toa bell circuit oon- 
sisting of two main wires, with branch connections to various contact 
makers, an iodicator and battery being iaserted in the circuit, so 
on making contact at one of the “call stations," the indicator shows 
the position and completes a secondary bell circuit, the bell ringing 
continuously till the indicator is reset. Lach oontact maker is of 
such form as to make a known number of contact and breaks at each 
operation, the number being shown on the indicator dial and oorre- 
spondicg to a known position. In a form shown, the cover can he 
rotated by a knob, pins on the underside causing a spring to make 
and break the circuit a definite number of times through the spring 
contact. The armature of the indicator magnet, normally raised by 
& spring, controls an escape wheel mounted on a spindle and operated 
by а weight or spring. On each completion of the main circuit the 
wheel rotates one tootb, and a pointer on the spindle shows the total 
number on the indicator dial. A disc on the spindle has a block of 
vulcanite, against wl ich a spring contact rests when the pointer is at 
zro. When а call is received, the disc is rotated and the secondary 
or bell circuit is completed throvgh the Ul ene and a metal strip on 
the ое the bell continuing to ring till the pointer {в set to sero. 
1 0 e : ; x ' | 
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No. 1,111. 


MUNICIPALITIES AND PRIVATE 
ENTERPRISE. 


Two events of high importance to the future of the electrical 
industry in this country have occurred since our last issue 
went to press. On Thursday of last week Mr. Balfour declared 
the intention of the Government to appoint a Joint Com- 
mittee of the two Houses to investigate the propriety ‘of 
municipalities entering upon trading enterprises. On the 
following day the Honse of Commons rejected the second 
reading of the General Power Distributing Bill. 

These two events must, we think, be considered 
together, and seem to point to a desire on the 
part of the Legislature to start with a clean slate. 
It is as if they did not wish to hamper the Com- 
mittee to be appointed by expressing an opinion on 
the issue between municipalities and private enterprise as to 
which of them shall be entrusted with the development of 
electrical undertakings in Great Britain. | 

If this correctly expresses the attitude of our lawgivera, it 
is another instance of the passion in the Anglo-Saxon breast 
for forming a ring round two disputants and giving 
the best man its philosophical benediction and a 
chance of winning on his merits. For it will be 
seen that in these two cases the parties are contending 
for one substantially identical principle—the municipalities 
demanding the right to compete with established trading 
enterprises, while the private capitalist seeks powers to com- 
pete with established municipal undertakings. So far as 
regards the present. And it is probably this aspect of the 
case which appeals to the casual observer, and prompts his 
feeling that neither party should enter the ring handicapped 
by the weight of some prejudgment іп favour of his adver- 
sary. The powers that be have accordingly struck out the 
trading clauses in the Municipal Bills, and rejected the 
General Power Bill bodily, and, feeling that they have acted 
with a traditional sense of compromise and fair play, 
now leave it to the combatants and the Committee to do the 
rest. 

There is, however, an important difference between the 
parties which vitally affects the electrical industry, and 
which constitutes the real issue in this :matter, namely, the: 
question of the future. Without bowing the knee to the 
fetish of ‘unrestricted competition,” so precious to the 
Manchester school—an idol whose Juggernaut creed is 
becoming increasingly hatefal to many men—it is not 
too much to say that the opposite extreme оѓ “ по com- 
petition” is one in which every fair-minded man must 
detect tke gravest peril for our industrial and scientific 
advancement. And there is only too much reason to fear 
that the cause of municipalism is largely wrapped up with 
the latter; for while the General Power Distribating Bill 
sought no monopoly, present о: future, the spokesmen who 
opposed it frankly claimed for municipalities exclusive rights 
in regard to any undertakings established by them. To 
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lovers of the picturesque, Mr. Stuart Wortley's entreaty to 
the House to show “unlimited respect and jealous watohful- 
ness for the integrity and independence of municipal privi- 
leges" may appeal, but it would be a comfort to feel that 
the Legislature realises all that is involved in the polioy of 
which he made himself the exponent. Briefly expressed, 
the claim of the municipal advocate comes to this, viz. :— 
that municipalities should have the right to compete with 
established private interests wherever they exist, and to per- 


. manently exclude their competition wherever they do not 


exist. | 

Taking all things into consideration, however, there is 

ground for satisfaction with the course of eventa. An oppor- 
tunity is to be afforded for letting in the light upon the 
march of the electrical industry during recent years. It is 
important that that light should be full, clear, and from all 
aides. Our over-worked House of Commons cannot revise 
questions of this kind and strike a new balance more 
than once in a generation; and it is therefore proper to 
realise that the policy it will shortly lay down on the 
strength of its Committee's report will become the unchange- 
able path of destiny for the electrical industry for many years 
to come. | | 

There is no fear that tbe case for the municipalities will be 
weakly presented, since their organisation is compact and 
their purse unlimited. : It behoves the advocates of private 
enterprise to look to it that their case is equally well 
prepared. The action of the Government and the small 
majority against the General Power Distributing Bill afford 
evidence that, Parliament is becoming interested and educated 
in the issue which is before it, and that members are 
desirous of exercising their own judgment in spite of the 
mot d'ordre from the municipal organisations, to which Mr. 
Bromley Davenport frankly confessed, to wreck the Power 
Bill at all costs, 

For the welfare of the public, equally with that of elec- 
trical progress, it is urgent that those who conceive that 
municipalism is going too far should arouse themselves from 
a policy of laisser futre, and not fall into the common error 
of supposing that matters will right themselves without indi- 
vidual and collective ¢ffort on their part. 

A representative Committee of the London Chamber of 
Commerce has undertaken the heavy task of presenting the 
case for private enterprise before the promised Joint Com- 
mittee. It is the imperative duty of every one who is con- 
cerned in having the facts brought into the light for public 
consideration and judgment to support them. And in this 
we would urge the co-operation of the many other trades 
and industries upon which the collectivist doctrine has been 
encroaching since the Legislature last defined a common 
policy. mE 


PERHAPS the most notewortby charac- 
teristic of the latest form of apparatus 
adopted and adapted by Mr. Marconi is 
its simplicity. In the early days of these experiments we 
were told how necessary it was to attend to the surface and 
size of the spark-spheres; it was generally supposed that 
they should be highly-polished solid brass balls, several 
inches in diameter, arranged three or four in a row, in an 
oil batb. At his very tuccessful lecture last Thursday week, 
Mr. Marconi demonstrated that such refinements were un- 


Wireless 
Telegraphy. 


` on “Coast Telegraph Communication.” 


necessary; he declared that better results were obtained by 
using unpolished balls of about 1 inch diameter, sparking in 
free air. This result is so suggestive, that the whole matter 
seems to require revision from the commencement. Experi- 
ment has certainly shown that true Hertz waves are pro- 
pagated with greater facility from highly polished 
balls than from dull ones; hence we are inclined to ask, 
are we now dealing with true Hertz waves, or with 
“electrification” as known to Benjamin Franklin? 
Highly polished balls of considerable capacity are un- 
doubtedly conducive to “snappy” sparks, the precursors of 
true Hertz waves. Dull surfaces, on the other hand, may 
produce a greater “electrification” of the air, especially 
when assisted by convection from the vertical inductor 
wire. The paradox with regard to the earth wire may also 
find an answer in the supposition that the signals are trans- 
mitted partly by true Hertz waves, partly by static induction, 
and partly by the phenomena associated with brush discharge. 
In other words, we appear to be harking back to the experi- 
ments of Edison (вее “ Telegraphie sans fils,” an article in 
Le Mouvement Economique de Bruzelles, dated February 274b, 
1892), quoted by Capt. Benest in his paper of the same year 
Edison there says 
he has discovered that if the apparatus is placed at “a 
sufficient height to be no longer interfered with by the 
curvature of the eartb, and to reduce to a minimum the 
terrestrial absorption, one can transmit, from distant pointe, 
telegraphic messages or signals over large expanses, as, for 
instance, between two ships, or to establish communication 
between a ship and the shore.” As this article may be 
difficult for reference, a little more may here be quoted. 
In the last case, to augment the height of the point of 
reception to the earth, he would employ balloons. At sea, at 
an elevation of 30 metres, communication can be transmitted 
to great distances, and the masts of ships supplied with 
metallic plates is all that is required. Connection with the 
earth is established, and the secondary circuit of an induc- 
tion coil is placed between a condenser and the ground. The 
primary circuit is provided with a battery and some arrange- 
ment to produce signals. In transmitting signals from one 
ship to another, one can communicate when traversing wide 
seas, or even oceans. Collisions during fogs can thus be 
prevented.” These early experiments of Edison are especially 
deserving of attention, from the circumstance that the 30 
metres of vertical indactor-wire used by Edison in 1892 happens 
to be almost exactly the height of the wire used last year by 
Mr. Marconi at Osborne House for signalling to the Royal 
yacht. The idea of simplicity which begins at the oscillator 
and 1з carried entirely through Mr. Marconi’s apparatus to 
the coherer. The coherer he uses is a glass tube about four 
cms. in length, into which are fitted two silver cylinders 
that approach one another to within a few mms, Platinum 
wires are sealed into the ends of the tube, and connection is 
made with the silver cylinders through small brass rods to 
the platinum wires. The narrow chink between the 
flat ends of the cylinders is filled with a mixture of 
nickel and silver filings, just as they come from the 
file, and a small quantity of mercury. When the coherer 
is in the decohered condition its resistance may be several 
megohms ; but when cohered it falls to something between 
100 and 500 ohms. It is evident that a great deal of care 
has been bestowed by Mr. Marconi upon the damping of all 
secondary influences and “extra currents in the coherer 
circuit, by judioious use of impedance coils in series, and 
non-inductive coils in parallel, with the windings of the 
magnet of the “tapper-back” and the relay. The signals 
appear as very perfect dots and dashes on the ink-writer ; 
and the lecturer assured his audience that when the con- 
ditions are properly understood the coherer is as trast- - 
worthy as any ordinary telegraph receiving instrument. 
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But it js to the vertical inductor-wire that Mr. Marooni 
attributes the greater part of his success. He has adopted 
a copper strand (7/20) as a useful size, with a height of 
20 feet for 1 mile, 40 feet for 4 miles, 80 feet for 16 miles, 
and so in proportion to the inverse square of the distance 
to be traversed by the signals. As in Edison's experi- 
ments, it is by these vertical inductor-wires that inter- 
vening obstacles are overcome. Mr. Marconi threw out a 
half suggestion that in this case *the oscillations might 
pass along the earth.” His experiments agree with others in 
proving that horizontal wires are far less effective than vertical 
ones. Our suspicions stated above as regards Hertz waves pure 
and simple are farther strengthened by Mr. Marconi’s results 
with parabolic reflectors. By means of reflectors, he sends 
out a more or less parallel beam, after the manner of Hertz, 
Lodge, and others; but, for some reason or other, the 
signals in this case were not interpreted at a distance much 

than 14 miles. Within that distance, a motion of 
the reflector could throw the receiving instrument in or out 
of field; and the beam had a radius of something like 50 
feet at the distant station. It is to be hoped that full 
details of this interesting experiment will be published in 
the Journal, especially as regards earth-wires, polished and 
non-polished balls, and all metallic connections, and as to 
what, if anything, happened just beyond the 14 miles. Also, 
we should like to know how far, if at any distance, signals 
could be obtained behind the reflector. Unfortunately, the 
meeting was very much over-orowded ; we could neither see 
the lecturer nor his experiments, but we understood him to 
gay that, in these reflector experiments no inductor-wire was 
used. It would clear the air if these two cases could be con- 
sidered separately, #.6.:—(1) With inductor wires, no re- 
flectors; (2) with reflectors, no inductor wires. In the first 
case the distance traversed in Mr. Marconi's experiments 
was 18 miles; іп the second case 1} miles. One consequence 
of the simplicity of the apparatus is to raise our hopes 
as to its practical utility on the financial score. The 
induction coil employed for the greater distances, we 
understood the lecturer to say, takes from 6 to 9 amperes ; 
it gives a 10-inch spark in air. The actual spark-gap 
between the 1-inch diameter spark balls is about 2th-inob. 
The tapper-back is not much more than a single-stroke bell 
with a large number of windings. lt has a resistance of 
about 1,000 ohms. The impedance coils are simple telephone 
bobbins. The inductor-wires cannot cost much to fix, and 
considering the number of “ anticipations,” the royalties on 
patents cannot amount to much. We congratulate Mr. 
Marconi upon his demonstration of the comparative cheapness 
of wireless telegraphy, its simplicity, the distances over which 
it is effective, and the practical proof that the coberer 
responds faithfully in all weathers, and that it has no inherent 
tendency to fail. If our sketch of the lecture is lacking, 
we must ask our readers to. make some allowance for the 
discomfort and difficulty with which the proceedings were 
heard. Is it not a reproach to the present age, that here in 
this beautiful City of the Sciences we have no lecture theatre 
worthy of our scientists? That at the Royal Institution is 
a death-trap, only awaiting an alarm of fire, to cause a 
catastrophe which will disgrace the name of British science 
to all time. That specious piece of. vanity, the Imperial 
Institute, if rightly organised, and administered in a truly 
imperial spirit, would afford a magnificent auditorium, a 
fitting tribute by the Empire to learned societies, to whom, 
in no small measure, it owes its greatness. 


The Midland Railway (St. Pancras) Installation.— 
The Midland Railway Company has just established a very 
extensive coal depót in Pancras Road. The lower level is 
lighted electrically by means of 104 10-ampere arc lamps. 


Hydraulic lifts let the loaded trucks down from the upper 
to the lower level, and in like manner raise the empty ones. 
Extending along the west side of both levels is a traverse 
road to transfer the trucks from one road to another. These 
roads are to be worked by electricity. They would be in 
5 now but for the engineers strike, which a 

e completion of the travergers. Pumps, also electrically 
driven, are being erected for supplying water for the service 
of the hotel, station, locomotives, &o. It is stated that there 
will here be probably one of the largest electricity generating 
stations for railway purposes in this country. It is situated 
at Kentish Town, and the plant installed there is intended 
to supersede the isolated plants now in the hotel and at the 
Somers Town goods depót. At present it consists of four 
Lancashire boilers, each of 300-H.P. capacity, duplicate 
pumpes, steam economiser, and exhaust feed heater. In the 
engine room are three coupled steam dynamos—the engines 
being of the Willans type, while the generators are by Mesars. 
Thomas Parker, Limited. Esch dynamo is 200-kilowatt 
capacity. Two exciters with a set of accumulator cells and the 
usual switchboard complete the present installation. A direct 
current system has been adopted because the electricity is re- 
quired for both power and light. The current is generated at 
from 2,000 to 8,000 volts and conducted by concentric cables 
encased in lead and protected by steel ribbon armouring to 
the several transformer rooms at Kentish Town station, 
St. Pancras goods station, and St. Pancras passenger station. 
The cables are in duplicate, and are mainly laid underground, 
protected with railway sleepera. The transformers are of 
the rotary type, and their output varies from 50 to 100 
kilowatts. At the firet-named point there will be two of the 
smaller size, at the goods depót four of the same size, and 
at the passenger station four of the larger size. From this 
installation, power is also to be supplied for various other 
purposes, thus requiring an increase in the plant. 


French Boiler Accidents in 1897.— Ге Journal Officiel 
reports that daring the year 1897 there were 45 accidents to 
steam boilers in France, causing the death of 26 persons and 
the injury to 26 also. Of these, seven were to boilera at 
electric works of water-tube type, and of these, six only 
required the replacement of certain tubes, and one only at 
Avignon caused injury to two employés. One-third of the 
whole number of accidents were to water-tube boilers of 
small elements, bnt these accidents account for only one- 
ninth of the deaths and one-ninth of the injuries, causing 
20 days’ incapacity from work. Of 62 causes of accident, 
19 are set down to defects of establishment, 19 to defective 
working, 18 to bad conditions, and six to undefined causes, 
the larger rumber of causes than cases being due to a 
plurality of causes. In electric works, the DT of the 
accidenta are stated to be due £o overheating caused by scale, 
shortness of water, or other reasons. We have not figures 
by us to compare the number of boilers in France and their 
mishaps with the figures for Great Britain. | 


Electrical Oscillations.— When the vapours of various 
chemical compounds are exposed to the influence of electrical 
oscillations, various resulta may occur :—(1) The vapour may 
become luminous ; (2) it may be crossed by spark discharges, 
usually of a green colour; (8) it may remain dark, at least 
until a very high tension is reached. The behaviour in this 
respect of over 50 compounds was investigated, and, although 
general deductions cannot be drawn from so few observations, 
yet some constitutive influences are indicated. Thus, almost 
all the aromatic amines become luminous, and present more 
or less similar appearances, whilst the ease with which 
laminosity occurs appears to be in part. р on the 
basic character of the amine, as compounds which, by substi- 
tation, have lost their basic nature (for example, nitraniline 
or tribromaniline) are no longer rendered luminous. i 
rule, however, cannot be extended to cyclic compounds con- 
taining nitrogen. Amongst hydrocarbons, the aliphatic 
compounds and the simple benzine compounds remain dark 
until a very high tension is reached ; but most of the hydro- 
carbons containing two or more benzine rings readily become 
luminous, In ‘all cases, it was observed that, during 
luminosity, the vapour acted as a conductor. The above is 
an abatract of a paper in the Zeitschrift für Physikalische 
Chemie, 1898, 26, 719—727. | LS 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Тнк Institution of Civil Engineers’ theatre was crammed 
to overflowing at the meeting of the Institution of Electrical 
Engineers on Thursday evening last week, when. Mr. 
Marconi read his paper on “ Wireless Telegraphy.” The 
paper was quite fresh, not being in print, and Mr. Marconi 
mentioned that it was only completed that morning. 
Visitors crowded the meeting hall, and 10 minutes before 
8 o'clock the only seats remaining unfilled were those impro- 
vised on the door cornices, whereon half-a-dozen adventurous 
spirits found a resting place. 

Before taking the pap2r Prof. Perry, who occupied the 
chair, announced that an interim report had been presented 
by the Uniformity Committee on the question of frequency, 
the following standards being recommended :— 

25 periods per second for power distribution ; 

50 periods per second for ordinary electric lighting pur- 
poses; and 

100 periods per second for the special case of high 
tension distribution in the electric lighting of scattered 
districts where house transformers were essential. 

The paper was illustrated by a few experiments. On com- 
pletion, Prof. Fleming was called upon to open the dis- 
cussion, which he did by offering Mr. Marconi most hearty 
and united congratulations on behalf of those present. The 
lucid and interesting paper then read was an addition to the 
debt that many of his hearers would feel they owed Mr. 
Marconi. Very little could be added by anyone at the 
present time to what had been said, but the speaker 
thought some questions might. be asked to elucidate 
some interesting points in connection with the appa- 
ratus, The first was, had the use of oil been abandoned ? 
Dr. Fleming believed that originally the spark-gap of 
the transmitter was immersed in oil, but from experiments 
he had made he found that the oil was practically no advan- 
tage. The reason might be that air passes suddenly from 
an imperfect to a very perfect conductor, and although the 
greater dielectric strength: of oil would enable higher elec- 
trical pressures to be used, the carton deposited on the balls 
due to partial decomposition of the oil prevents extreme 
suddenness in breaking down. "The second point had to do 
with the ooherer ; formerly Mr. Marconi exhausted the coherer 
tube. Had he found that vacuum was no advantage? The 
sensitiveness of a coherer appears to depend upon the exact 
filings used, and an open tube which permits filings to be 
exchanged is a convenience. The last question was whether 
mercury was put with the filings? He had tried uranium 
mixed in a finely powdered state and found good results. 
A most interesting point was the use of a long vertical 
wire; a number of experiments made in the courtyard of 
University College had shown that with conditions such 
that no signal was obtained with a horizontal wire, when 
the wire was put vertically and the other pole earthed a 
loud response was obtained. 

Dr. Erskine Murray, who assisted Mr. Marconi in his experi- 
ments, then spoke. He gave an illustration of the possible 
advantage of earthing, by citing the collection of the charge in 
an ordinary frictional machine by points. The tension was 
eo on a point than on a smooth surface, and the surface 

ensity increased on the vertical wire, projecting up from 
earth, as one went up. This might be an argument in favour 
of earthing the opposite pole to that connected to the vertical 


wire. 

Mr. Evershed reminded the meeting he had done some 
work in similar fields, but had never made even a single 
experiment on Hertzian telegraphy. He had been hoping 
to have the advantage of hearing Marconi in the meeting 
room of the Institution. The various points upon which 
questions might be asked appeared to him to have been 
answered very fully. The law relating to distance and height 
of condnctors given was exceedingly simp'e. In bis experi- 
ments he had shown that the induction depended upon the 
product of the areas of two circles, Dr. Fieming referred 
to the integration of electric force into potential, in the 
discussion on & previous paper on telegraphy without wires. 
The explanation of the law seemed to be that if you 
double the length of one of the wires you doubled the 


effect, and if you double the length of both, the effects 
would be quadrupled. Before sitting down Mr. Evershed 
desired to refer to one other matter, :.e., the transmission of 
Signals to lightships. He had made experiments on this 
interesting subject which in one case resulted in a complete 
failure. He wanted to be the first to congratulate Mr. 
Marooni upon having suoceeded. . 

À speaker asked the author some questions as to his means 
of establishing and maintaining an earth. Mr. Granville 
followed with congratulations and one or two questions. 
Was the height of the vertical wire measured from sea-level 
or from the height on which it stood? Did neighbouring 
conductive masses create any difficulty ? . 

Major Brett referred to the success that had been attained 
over unexpected distances. He believed that the earth con- 
nection was at any rate not necessary for speaking over a dis- 
tance of 12 miles. He thought it and the vertical wire 
assisted in conferring an oscillatory character on the dis- 
charge. 

А паш: of the Trinity House confirmed the success 
attained in speaking to lightsbips ; there was not any bitch 
at all. He was followed by Captain Kennedy, who mentioned 
the paper read by himself about a year ago at the United 
Service Institution dealing with the military applications of 
wireless telegraphy. There was occasionally difficulty in 
getting up a pole, but by a balloon or kite long lengths of 
wire could be got up. He had in one instance two miles of 
wire up, and got strong atmospheric effects snch as 6-inch 
sparks. He closed his remarks by a few allusions in a 
humorous vein to Mr. Marconi’s nationality, and his [being 
guilty—or thought so by some people—of “every crime 
known to the Patent Office. Prof. Perry reiterated the 
question, Why should there be an earth connection? 

Owing to the crush and the late hour we were promised 
the continuation of the discussion last Thursday (yesterday) 
evening, and, furthermore, it was stated that arrangements 
would bs made for the re-reading of Mr. Marconi's papar at a 
later date in the present season. 


THE TELEPHONE  ERVICE. 


Mr. Hansury laid before the House of Commons on Mon- 
day afternoon his proposals for the re-formation of the tele- 
phone service, The reform is to be attained by competition, 
ard the competition is to come from two sources. In the 
largest and the smaller cities of the kingdom the Post Office 
itself will be the competitor. In cities of over 50,000 
inhabitants, except London, the municipalities are to be 
encouraged to develop services of their own. For the pur- 
poses of the Poet, Office competition, a preliminary sum of 
two millions will be allotted, and local authorities will be 
enabled to raise or apply money for telephonic purposes. The 
reception of the ib reg by the House in Committee leaves 
little room for doubt about the passing of the Bill 
when it is introduced. Mr. Hanbury's speech was 
very ably delivered, and covered a good deal of ground. 
He primarily devoted his attention to demonstrating 
the right of the Post Office to compete, and took up, partly 
seriously, partly in a spirit of badinage, various points in the 
recent speech of Mr. Forbes to his shareholders, He 
expressed the desire of the Government to deal fairly with 
the National Telephone Company, but whilst making 
several telling points he can hardly be said to have given 
the impression of approaching the subject with absolute 
freedom from bias, His reference to the purchase of the 
trunk lines as having been a profitable bargain to the com- 
pany by reason of their having obtained the cost of the lines 
plus 10 per cent., leaves out of account the fact that the 
trunk line transaction was not merely a sale of material bat 
a surrender of a valuable right—exactly how valuable being, 
erhaps, only now properly recognised. 
d On the nation of the understanding which was alleged to 
exist, Mr. Hanbury said :—“ I ask, would it not be mon- 
strous, in a public agreement of this kind, which was the only 
written agreement which the public could see, that there 
should b3 at the back of it, on the part of ministers or of 
any Department, any undertaking to the effect that that 
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agreement did not mean the whole of what it said ?" To 
this question, it seems to us, there can be bat one answer. 
It cannot be that one agreement is for the public eye and 
another, to a contrary purport, to beacted on. But does the 
question cover all the contingencies? May it not have been 
the policy of the Post Office at the time not to compete? And 
assuming that such policy may now advantageously be 
changed, is not the question one of morality rather than of 
the extent to which the company relied, or were encouraged 
to rely, on the permanence of that policy ? 

Since the champion of the company in the House did not 
question the right of the Post Office to compete directly or 
indirectly, it may be assumed that nothing farther will be 
heard of the lex non scripía, and only the written agreement 
will bein evidence. The assumption of such a position will 
be very desirable. The right to compete being expressly 
reserved, nothing is to be gained by combating it, and the 
introduction of prejudice on both sides only tends to obscure 
the issue. The right to com being established, its ex- 
pediency remains to be considered, as well as the merits of 
the plans proposed by Mr. Hanbury. From the point of 
view of the telephone user and the telephone provider, 
it is l for us to repeat what we have 80 
often maintained, that competition should be avoided. 
The telephone service should be a monopoly, and 
within the limits of a State should be a unit. We 
cannot then regard Mr. Hanbury's proposals as sound in 

inciple, more especially when we obzerve that the 
nal control which now exists is to be still further sub- 
divided. It is a little difficult to see whether the selection 
of the larger municipalities as a factor in the scheme is due 
to a recognition of their suitability for the work required or 
is an example of the policy of ** playing to the gallery," from 
which Mr. Hanbury's а was not entirely free. It is to 
be regretted that Mr. Hanbury had not the courage to treat 
the whole kingdom as he proposes to treat London. It is 
further to be regretted that he should have minimised 
in any degree the scope of the proposed London system. 
The selection of London for beginning active competi- 
tion by the Post Office shows a far-sighted policy, which 
might well be carried further. The idea that the Govern- 
ment should supply the poor man's service, whilst the com- 

y obtains the benefit of the rich man’s subscriptions, is 
not tenable. With the facilities at their command, and the 
abilities under their control, the Post Office are exceptionally 
well р for the establishment of a London system, and 
Mr. Hanbury seems to us to have lacked some appreciation 
of the ciroumstances in minimising its effects. 

The proposals for the acquisition of the respective plants 
of the municipalities and the company in 1911 are 
somewhat crude. There. wil be a pledge to purchase 
“all that is good and useful" from the municipality, 
and a similar pledge to the oompany, provided 
they are reasonable and give facilities for the interoommu- 
nication of municipal and national exchanges. 

This is a reflection of one of the conditions of the Treasury 
minute, as to which we remarked that it would be impossible 
to devise a method for determining equitably the scale on 
which 10 subscribers to a new exchange should have the right 
to communicate with 1,000 subscribers on an already 
established exchange. On such points as these we must 
reserve criticism until the details of the Bill are disclosed. 
One other criticism of Mr. Hanbury’s remarks must suffice. 
His estimate of the cost of replacing the National Company's 
plant, and thus appraising ita value, was obviously too low, 
and he might, without loss of dignity, have receded from it, 
instead of maintaining it. | 

If two millions are required to begin oompetition by one 
of the competitors, it is reasonable to infer that two millions 
cannot ce to replace the р which represents the 

wth of a number of years. The company’s valuation may 

y at variance, but by a fair and equitable appraise- 
ment the Government should be able to acquire the whole 
business of the country, to avoid the wasteand inconvenience 
of competition, and eliminate the interposition of the third 
authority which is avowedly only a temporary expedient. 
The telephone system, as we have already said, should be a 
monopoly ; it is a branch of the Post Office and should be 
under its direot control, not only in part but in its entirety. 

The telephone service has for so long a time needed 
placing on a substantial footing that we cannot look forward 


with satisfaction to a further period of experimentation and 
divided control, only to b3 combined and regularised 12 
years hence, when its natural growth will have made the task 
one involving a further number of years’ work and a further 
huge expenditure. 

Paraphrasing Mr. Hanbury’s observations on the moral 
law, it may be observed that the view of what is 
“reasonable “is apt to vary with the individual require- 
ments of the interpreter;” but, with a (decided policy on 
the part of the Government, and a freedom from prejadice 
in the negotiations, it ought not to be difficult to settle the tele- 
phone question at once with advantage to both sides, and with 
the inestimable benefit to the public of placiog not a part, bat 
the whole, under Government control in the hands of the 
Postal Department who alone are in possession of all the 
elements needed to undertake the work satisfactorily. 


A CARBIDE OF SILICON LAMP. 


Some days ago, on the invitation of the Premier Electric 
Lamp Syndicate, we visited some small works at Huyton, 
near Liverpool, where for some time past a lengthened series 
of experiments has been carried out with a carbide of 
silicon incandescent lamp. It is now claimed to be in a 
practical and commercial form, and in all probability a com- 
pany will be shortly floated—with adequate capital—to 
manufacture and sell the lamp. | 
The process of manufacture, as explained to us, 

some unusual and interesting features. In the early stages 
of building up the filament of an ordinary incandescent lamp, 
either cotton or similar material is converted into cellulose, 
but the method adopted in the Premier lamp differa mate- 
rially from this. First of all, German filter paper—a kind 
of tissue paper chemically cleaned of impurities—is treated 
with sulphuric and phosphoric acid until a gelatinous sub- 
stance is obtained. To this is added a pon form of silicon 
powder (the chief factor of the lamp) and the whole mechani- 
cally mixed together. The next step is to place the mixture 
in a metal vessel, the bottom of which is composed of fine 
metal ganze. This vessel is screwed to a second one and 
these. are fixed on a rotating frame. Upon this being 
revolved it is found that the action of centrifugal force is 
sofficient to drive the pasty material through the 
gauze into the second vessel, and it is claimed that 
this frees the paste from air bubbles. The vessel 
which now contains the whole of the mixture is then 
fixed in an apertare on the top of a glass box, and a 
form of plunger or piston is fixed into the vessel. A weight 
being placed on the plunger, presses it slowly down, and the 
material is squirted through a die at the bottom of the 
vessel. The die is made from a jeweller’s ruby, which is 
found to act better than anything else. As the material is 
squirted in the form of a fine thread from the metal vessel 
into the glass case, it comes almost immediately into contact 
with aloohol, which has the effect of hardening it; the 
material then continues its progress through a glass tube, 
until it reaches a glass receiver, where it coils into regular 


‘layers. At the same time a constant circulation of water is 


kept up, and the material is very freely washed. After a 
complete washing, the glass receiver containing the coil of 
material, which is now quite hard, is removed, and the thread 
is slowly wound on to a wooden frame, where it remains for 
some time until thoroughly dry. It is next wound on to 
carbon forms, the shapes of which vary according to the kind 
of filament desired, and the thread is ready for the car- 
bonising furnace. In the furnace the forms are surrounded 
by a mixture of carbon powder and rutile, and the tempera- 
ture is slowly raised until it reaches the point at which the 
silicon combines with the carbon. The filaments are flashed 
in a vapour of silicon and carbon. A liquid of this material 
is forced round the filament, and upon a current being sent 
through the filament it becomes red hot, and transforms 
some portion of the liquid into vapour. The remaining 
features of manufacture present nothing unusual, The bulbs 
are exhausted by mercury pumps, and the vacuum tested in 


the usual way. 
that the material of which the 


It is claimed for the lam 
filament is composed, es it exceedingly economical 
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throughout a fairly long life, the consumption of current per 
candle varying from 2°5 to 3 watts. There is also, it is said, 
very little blackening. We were shown some lamps which 
had been running for 400 hours, and it was certainly difficult 
with the naked eye to notice any difference as illumi- 
nation between them and new lamps. 

At an informal meeting of the syndicate held subsequently 
at the Lime Street Hotel, Mr. L. Higginbottom, the chairman 
of the Manchester Corporation Electric Lighting Committee, 
made some remarks on the financial aspects of the concern, 
which were no doubt vastly encouraging to the members of 
the syndicate. | 


CORRESPONDENCE. 


Block Signalling. 

Owing to absence on sick leave, it was only when too 
late to deal with it in your last issue, that I noticed Mr. 
Pigg's letter in that of the 24th ult. 

On the receipt of Mr. Pigg's book with a request that I 
would review it, I wrote you that I should prefer you placirg 
it in other hands. It was a work which I did not covet ; 
you, however, urged me and I acceded to your request. I 
have neither the time nor the desire to enter upon a con- 
tentious discussion whether my views or those of the author 
are oorreot, ог if I have in any way exceeded the bounds of 
reasonable criticism. That I must leave to the judgment 
of your readers. I have stated that although not 
new there is much interesting reading in the work," and 
where I have differed from the author I have endeavoured 
to frame my observations in language as inoffensive as 

ible. Can I say the same of your oorrespondent ? 

r. Pigg has called my attention to three instances in 
which I appear to have misread or misunderstood the 
роши referred to, and І need not вау that I at опое 
esire to rectify them. Read by the light of Mr. Pigg's 
remarks, I recognise that my deductions from p. 119, with 

t to fog signalling, are erroneous, and I unhesitatingly 
withdraw them. Considering the subjeot in relation to the 
prevailing practice, 1 concluded that the expression “ Henoe 
it wonld appear that.the driver is the most suitable person 
to say when ле requires additional means to enable him to 
obey the signals shown,” indicated that the driver was the 
most suitable n to determine when fog signalling should 
be adopted. I equally readily recognise the author's oorrec- 
tions in reference to figs. 88 and 106. I am, above all, 
desirous that I should not ba guilty of anything approaching 
an in justioe, or that is capable of any such interpretation, and 
on again referring to the figures I quite admit that in each 
instance my notes misled me. 

I was, of course, when ae my remarks in reference 

to the Bageworth incline and the Ambergate block, quite 
aware it was but a two-wire m, but I preferred to put it 
in the manner adopted. Esch wire had upon it, in circuit 
with the needle instrument, what was known as a “peel” 
bell—a clockwork bell, which had to be wound up in the 
same manner as a clock. These bells were provided with a 
button switch for putting them in or out of circuit. The same 
description of bell was, in the early days of telegraphy, when 
messages were few and far between, employed to call attention 
at telegraph offices. The object of the in this instance 
was to the attention of the man entrusted with the sig- 
nalling. The handle of the needle instrament was moved to 
and fro. The current in attracting the armature of the bell 
coils, released the mechanism, and the bell continued to ring 
till it was switched off by the signalman, who then attended 
and responded to the signals rendered on the needle. 
- I cannot agree with Mr. Pigg that Permissive block 
work still exists. There are points, of course, such as 
stations or other places where trains have to meet and 
exchange traffic, and for a certain portion of the approach 
to such points trains must necessarily come under a permis- 
sive mode of working. This is accomplished often under a 
special type of instrament or by bell signalling ; and on lines 
devoted entirely to goods and mineral traffic such trains are 
generally worked by bell signals, and may possibly be worked 
by other instruments, but, of course, this is not “block ” 
working in the general acceptation of the term. 

The author will, I am sure, accord me a grain of know- 


ledge on the subject of earth troubles and earth currents; 
and I think, too, I may lay claim to have had as much to do 
with linemen as himself. We may differ as to the terms 
made use of, but few will, I think, dispute that earth cur- 
rents are due, as I have stated, to changes in the earth's 
electrical potential, and the only reliable mode of getting rid 
of them is to divest the circnita of all earth connections, and 
it is for this reason that metallic circuits are now generally 
employed with the Tablet or Electrical Staff block. 
Reference to the cencluding portion of my remarks will 
scarcely, I think, commit me to the orical manner in 
which the author has set them forth in his communication. 
It is quite true that I have pointed out that in practically all 
the useful adjuncts referred to by him the names of 
by whom they were invented, or introduced, are not men- 
tioned. I am of opinion, and I doubt not, others also, that 
considerable credit attaches to the authors of these extremely 
useful appliances. It is now many years since the electric 
repeater and the light indicator were introduced. To the 
late Mr. Warwick we owe the latter, to Mr. W. H. Preece the 
former. Each have, no doubt, since their introduction 
been very much improved and varied in form. Turn- 


ing to the later figures produced in Mr. Pigg’s 
book it is impossible to avoid noticing some in which the 


writer may fairly claim some consideration. The application 
of the telephone to the block bell (fig. 125), although merely 
an adaptation, has proved of immense value to the Midland at 
all events, and, I believe, to other companies. The repeater 
arrangement shown in fig. 107, which was, I believe, first 
adopted by me, has resulted in large savin ne wire only 
being needed between the signal post and the signal bor, 
instead of two as hitherto. The improved “expan- 
sion ber” (fig. 108), as also the arrangement 
shown in fig. 109, is a Midland introduction. I think 
I may also claim the invention (many since) of 
the“ point indicator, hg. 111. Such an indicator and con- 
tact maker is, I believe, shown in my old book. There is not, 
of course, very much to boast about in thie, still it is pleasant 
to find when these things are placed on record that one’s 
labours have not been forgotten, and although I have made 
these remarks personal to myself, purely because I am able to 
identify the apparatus, I doubt not the same feeling with 
regard to their labours will be found to animate others. Of 


‘course the author may not have known to whom to attribute 


many of these inventions, although probably their authorship 
might readily have been ascertained. o not in any way 
оше him intentional i А о: аы І = Eu 
e would not ilty, but it is a point which per 
might, and no doubt will, in future editions of his Wok be 
desirious to bear in mind. Í 
I bave to express my regret that I should have so far 
encroached upon your space. It was not my intention to 
have allowed my remarks to extend to such a length, my 
chief desire being to correct the errors to which I have 


referred. 
W. Langdon. 
Derby, March 6th, 1899. ae SS 


Queensland Telephone Service. 


In your issue of December 2nd, 1898, you briefly review 
the 1897—1898 report of the Postmaster-General for Queens- 
land. Incidentally you review the ee working and 
the application of the phonopore.“ In this portion of 
your review, the following statement, which may mislead 
your readers, a 

“Interesting data is furnished in relation to the revenue 
derived from the wire between Charters Towers and Towns- 
ville. As has been pointed out, it is but one wire worked 
telegraphically, and the phonopore has been superimposed 
upon it. . . . . Queensland, so far as Charters Towers 
and Townsville are concerned, is at present content with one 
wire for its telegraph work, and practically one wire for tele- 
phone work.” 

Now, between Charters Towers and Townsville there are 
in sections from 16 to 8 wires. One wire is not used for 
telephone parposes by having a phonopore superimposed 
upon it (it would be unworkable on an 88 mile section 
carrying 80 many wires), but twoof the lines are used on the 
Van Rysselberghe system. This was never regarded as a 
permanent arrangement, bnt as a means of filling a gap till 
the copper line, since approved, could be erected. | 
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The use of phonopores is confined to outlying districts 
Where a single wire is sufficient for the telegraph business, 
and where there can be no objection raised to the “toot of 
the ок telephone call. There, the vacant round hole 
of desired cheap communication was perfectly fitted by the 
round peg of the phonopore telephone. Of course, it would 
not be suitable for extended use in England. Though 
greater objection would be found to the phonopore telegraph 
kon its 3 “toot,” than to the occasional call on the 

ono ephone, | 
4 Е John Hesketh, 
Government Electrical Engineer. 
Brisbane, January 28rd. 


Is Tendering Becoming a Farce? 


May I venture to place before you a matter which is of 
importance to a large nomber of electrical firms who 
cheerfully undertake the tronble and expense of responding 
to the advertisements of local authorities in their desire to 
obtain tenders for certain works, К | 

In October last the Knowle Asylum, Fareham, adverticed 
for tenders for the lighting, &c., of the asylum, they asked 
for deposits of £10 in bank notes for specification, &о. ; it 
was necessary to make a survey of the building, and I, with 
many otherr, went to considerable expense in order to 
accurately make out my estimate; tenders were sent in and 
after some delay, and without any explanation, the committee 

a tender which was not the lowest. Mine was lower 
than the one accepted, and I certainly think коше explana- 
tion is due from the committee. I have had considerable 
experience in the work, having installed plants for two 
asylums and also for the Metropolitan Asylums Board, so 
that on the score of experience I could not be rejected. 

I am quite prepared to admit that the lowest tender should 
not necessarily be accepted, but good reasons should be given 
if it is not so. Public bodies have not the slightest objection 
to allowing a number of firms to spend £20 or £80, but 
there should be some morality in it, if these looal committees 
have already decided in their own minds that a certain firm 
shall receive the order, then tendering is a faroe. 

In this case the committee should, without further delay, 
state clearly why they accept a tender which is a local one 
but not the lowest; I will personally allow them to make any 
statement as regards myself and hold them irresponsible. 

It is time these kind of things should be protested against. 


E T. Scott-Anderson. 


ABC Arc Lamp. 


Being away, I did not see your issue of the 10th ult. until 

is morning. In reference to article under the heading 
“A В С Arc Lamp,” page 198, it may be of interest to 
some of your readers if I point out that in the year 1887 I 
made and used for some time in one of my lamps a mantle 
similar to the one described in the above artiole. | 

I may add that this lamp was hung and used for some 
time in one of my client's showrooms, It behaved perfect! 
satisfactorily, but owing to the trouble and expense inc 
by the frequent renewal of the mantle, I abandoned the ides, 
otherwise 1 should have duly pr it. 

I find that my a system in the Jackson-Mensing ” 
arc lamp, where 1 use carbons of certain sizes, sufficiently 
compensates for the use of my former mantle. 


L. C. H. Mensing. 


[The mantle is only one of the features of the A B О 
lamp; its chief merit is in the use of a closed magnetic 
aircuit.—Eps, ELEC. REv.] | 


[CoRRESPONDENCE.— Pressure upon our space compels us 
to hold over until next week, i Metter from Ie. P. 
Kilduche on the Kilduchevseky-Mega Telephone 
Transmitter"; also one from Mr. C. J. Little on * The 
Absolute Block System of Signalling on Railways."] 
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Тив Car- K Tann ALKALI Company; LrurrED, v. THE 


COMMERCIAL DEVELOPMENT CORPORATION, LIMITED. 
(Continued from page 330.) 
©} Твівр Dar. 
Os Thursday Mr. TERRELL, Q.0., continued the reading of the 
evidence, at the conclusion of which he asked their Lordships to 
take particular notice of the fact that Lord Kelvin had statad that 
the great advantage in Kellner was the fact that the mercury was 
undisturbed. Kellner aimed at a steady pool. Lord Kelvin was not 
referring to “steadiness” with to the vessel containing 
the mercury, but to the steadiness of the mercury per se. 
The object was to get the mercury quiet and unagitated. 
Lord Kelvin had said that the less the mercury was stirred 
and agitated the better, and that was his view cf Kellner 
patent. Having regsrd to his view of Kellner when he drew 
that specification, one must agree with Lord Kelvin. Bat when 
you came to Rhodin, Rhodin sald he was going to drive his 
apparatus at bigh pressure. He said, "Iam not going to bave an 
ternating system which would necessitate that I should have 
richer mercury at one moment than at another" Rhcdin said, “I 
am going to have a good churn up." How, then, could it be said 
that Rhodin who professed intended and did—as the evidence 
showed—aim at stirring up the whole of the mercury could infringe 
a patent which it was admitted had for its object the keeping of the 
mercury as quiet as poseible. Hesubmitted that it could not be said, 
on the evidence cf the plaintiffs’ witnesses even that the defendants 
had infringed the plaintiffs' patent for that reason. The defendants, 
however, said that even if tbey did infringe the plaintiffv' patent, 
that patent was bad for disconformity, becanse if the defendants had 
infringed this patent, they infringed figs. 7 and 8. If the defendants 
infringed thcse figures, those figures described the вате thing as 
Bhodin's did, viz., the agitation of the mercury, and the transference 
ef the mercury in that way from one cell to another, which was opposed 
to what Kellner did in his provisional specification. The defendants 
said that if they had infringed that patent for the very reasons that 
they bad infringed it, there was ditconformity. The defendants also 
that there was no subject matter. The learned counsel asked 
their Lordships on this part of the case to look at Oastner, and to 
consider the state of knowledge at the time Oaatner came into the 
world. He submitted that if there was any inventicn at all in 
Kellner it was the keeping the mercury stil. It was what Lord 
Kelvin described as the to and fro intermittent movement in the 
provisional specificatior. His submiseion further was that there was. 
no n matter in the invention, and that the defendants had not. 


infringed it. 
Mr. Автвовт, who followed on the rame side, said that Kellner's 


was quasi a paper nt. It had never been worked, and nobody 
knew whether it would work. The plaintiffs, who owned it, did nct 
even run the riek of 355 it either in or out of court, · 
and there was no evidence of utility in any way. The plaintiffs 
owned Kellner as well as two Castner patents. After the Kellner 
patent had come out, and the T came to own it, they put up 
one of their works, but they did not choose to ой! the Kellner pro- 
cess, and he asked their Lordships to draw certain conclusions from 
that when they came to consider the evidence in the case. The 
defendants’ case was that the Kellner риев was useless unless they 
did that which Oastner did. He asked their Lordships to take into con- 
sideration the fact that there had been no attempt to show that the 
Kellner patent could be worked at all. Lord Kelvin had no informa- 
tion on the subject of the working of the patent, and, therefore, the 
evidence that the Lordships were asked to consider was that of two 
tleman who spoke, of course, with great weight theoretically, 
t the le who knew whether the g was of any value at all, 
to put the machine to any test upon which the 
Oourt could rely. They therefore had this extraordinary thing, viz, 
that when the plaintiffs came to trial, they knew very little about 
their own machine. What was known at the date of Kellner? The 
whole of extracting sodium from chloride of soda, and 
subjecting it to water for the p e of getting out the 
caustic soda, was absolately known. 
show how this fectly well-known process of 
could be carried on in i 


a revolving bell with the revol Joder at the same rate, 
it was 3 t as well keep the thing still. e 
only thing produced caustic soda was the chav of the mer- 


parpose of arresting the flow of 
it did not follow that because it 


did not flow in one direction it was a stationary cathode. Mr. 


y 
ing upon were the bells. It was absolutely and 


mercury was acting 
wholly immaterial what icles of mercury flowed round in a 
particle of its own , because, supposing that in Castner they 


moved the bottom round as well as their dles, he supposed the 
learned jadge, on the same theory, would hold he had a stationary 
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If they moved the bottom of his 
peddle, then they would have what Mr. Justice Bigham had 
bed as a cathode which was stationary in relation to its cell. 
But it was wholly impossible to suppose that stationary cathode in 
the case of Kellner in fig. 1, and Kellner never supposed he had a 
stationary cathode in figs. 7 and 8. The only part of 
the machinery which the mercury had to act upon were 
the bells, and when they had got their bells revolving, as 
in Rhodin, it was perfectly obvious that they must arrest the 
circular flow of their mercury. Otherwise they would not have any 
interchange between the mercury and the bells, And it was just the 
same іп the cther modifications of Kellner, and Kellner eaid in 
figs. 7 and 8 he migh‘ either move bis bella or move his mercpry. Of 
course it was very convenient for his learned friend to keep to one 
instance, but why not take the other, for it was equally within 
Kellner's patent? Sup be moved his bells, then he must not 
move his mercury round. Bat it did not matter wh2ther be moved 
his mercury or whether the bells, bt car se whichever be did he got 
the same agitation and the same transfercnce cf mercury from one 
cell to another as did Castner, and when once they grasped that 
point it seemed to him there was an end of the case. If figs. 7and 8 
either moved round bells relatively to the mercury or moved round 
the mercury relatively to the bells, what difference there was between 
it and Oastner he was really unable to вее. 
The hearing was adjourned. 


The hearing of this case was resumed last Saturday in the Court of 
Appeal, composed of the Master of the Rolls and Lords Justices Rigby 
and Vaughan Williams, on the appeal of the defendants from the 
8 of Mr. Justice Bigham, sitting as an additional judge of the 

hancery Division on August Srd last. It will be remembered that 
the action was brought by the plaintiffs, who are the tered 
owners of letters patent, No. 20,959, of the year 1894, gran to Mr. 
Carl Kellner for an invention of improvements in the electrolytic 
apparatus for decomposing alkaline salts, and for an injunction 
restraining the defendants from manufacturing or selling caustic soda 
or other in infringment of their letters patent. Mr. Justice 
Bigham gave jadgment for the plaintiffs on all issues, hence the present 
ap of the defendants. 

. J. Terrell, Q O., Mr. Astbury, CG. O., Mr. McOonkey, Mr. J. H. 
Gray appeared as counsel for the appellants (defendants), and Mr. 
Fletcher Moulton, Q O., Mr. Bousfleld, QO., Mr. J. Graham, Ме. 
i: М i ene and Lord Robert Cecil for the respond: nts (the 
piaintiff.). 

Mr, AsTBUBY, resuming bis argument on behalf of the appellants, 
said the poiat Mr. Justice Bigtam held against them was that the 
mercury w.s stationary in relation to the cell which held it. He 
(counsel) did not cire what rate it went at if it went at all. Lord 
Justice Williams asked what would happen if the ribs were taken 
away. If tbe ribs were taken away from the bottom it was quite 
obvious there would be more flow in the mercury, because the ribs, 
if they had any action, it was clearly in one way—an action which 
retarded the circolation cf the mercury. It was put ia there for the 
very purpose. Kellner had no ribs. In Kellner's, where he moves 
the bellas distinct from mcviog tbe bottom of the cell, he bad no 
ribs, the mercury lying on & smooth surface. The middle partition of 
the bells would act as a thing pusbing the mercury round and round. 
Ic bad nothing to prevent it except the friction of the bottom. He 
submitted it was obvious in that portion of Kellner' machine the 
mercury would go round more quickly than in the appellants’, bat if 
it did go rourd in that way the machine was not working, because 
except so far as they got diffusion of sodium and the mercury 
not travelling quite so quickly, except so far as they could rely 
on that in the form of Kellner, the meicary would practically go 
round with the b. Ile a: d then the macbine would be equivalent to 
being at rest, becauee th-y would not have the chang» between the 
mercary and the bells which they were bound to have in order to 
have the alternate cbargiog and discharging. The difficulty that had 
to bs overcome was very clearly explained in Atkins & Applegarth, 
What he said was was this, “ Where you have got your salt solution 
over your mercury, you get your deposit on the mercury, but before 
you can get that deposit of sodiam out of your salt solution the 
oxygen in the salt solution will pick it up agaio, and you will get a 
mixture of caustic aud water as well as of sait and water, and then 
the two electromotive forccs will be counter to each other and one 
wilt block and stop the other. Osstner overcame tbis difficulty, 
and there was no problem before Kellner, K-llner's was simply a 
detail of spparatus. Castner discovered, and ne was the first man to 
discover it, that in order to get over this difficulty of the counter 
electromotive force they must completely stir up the whole thing. 

The MASTER oF THE Rorrs: Now, Mr. Moulton, do you mind taking 
the question of infringement first, because if we are against you on that 
it is по use going into subject matter and dis conformity, but if we 
are with you on tbat we can teke the other afterwards. 

Mr. Mou.ton: May I tell your Lordships frankly why I do not 
accede at onec? Is is that I cannot help thinking that the argument 
b: fore your Lordebipa bas co: fused the three points of subject matter, 
disconformity, and 1. гіра, ment. 

Tbe Млвткы or THA RoLLS: We are capable of keeping them 
clear in our own heads. 

Mr. Mouton said this was a very peculiar action in one respect. 
I¢ practically was au action which right through depended on docu- 
ments. Ol course one was accustomed sometimes to prior user, but 
there was no prior user alleged, eo that the anticipations 
were documents. Dusconformity depended on two documents; 
but, curiously enough, here the infringement depended on 


documents, too, and he thought his learned friends had a little for- 
коше» in which this actioncame up. There was a proposal 

sell this t to the public for a sum. The plaintiffs warned 
them that this patent was, in their opinion, for an apparatus which 
was an infringement of the plaintiffs’ patent. They brought an 
action to stop the plaintiffs giving such intimations unless they 
brought an action. Plaintiffs pointed out that they could not bring 
an action, because, on their own statement, they never used the 
machine. Defendants then said they would give an admission that 
they had used that which was found in Rhodip’s specification, and 
that was the admission on which the action was brought. His learned 
friends had made a very ingenious ment on questions of par- 
ticular rates, resulte of turning round at а foot a second, and every- 
thing of that kind; but the issue here was whether the apparatus 
was an infringement of the plaintiffs’ patent. He was going to admit 
that if there was no distinction between a rotary movemert and the 
to and fro movement, then that there was no practical distinction 
between the plaintiffs’ apparatus and the defendants. Now whether 
there was a difference between rotary and to and fro, related to die- 
conformity, but did not relate to infringement, because iu the 
sera of the complete specification, plaintiffs clearly claimed rotary 


motion. 
Lord Justice Блавт: We have the models, which we have seen 
with our eyes. In yours there is a circular or cylindrical space, 


divided by & partition into two cells. They are equal, you know, and 


in one of those cells the salt solution is operated, and in the other 
is not. | 

Mr. Моотлтон: Your Lordship is confusing our invention and our 
drawings. The difference is enormous. Y .u put one drawiog as an 
illustration. 

Lord Justice Ricsyr: Very well. Suppose that that which is an 
illustration is wrong? Your patent is bad, is it not ? 

Mr. Мооттон: No, not at all. 

The Masten оғ THE Rorre: Do you say the annulus is no essential 
part of the defendants’ case ? 

Mr. Мосттон: Certainly not. It is not even mentioned in their 
specification. It is only shown inthe drawings. 

Mr. TERRELL: It is point blank claimed. 

Mr. Mobrron: No, what had been done before. People had got 
the idea of electrolysis into what I may call an absorbing cathode, a 
cathode which, instead of leaving the deposited metal on it, as in 
silver plate, sucked it in mercury. When they have once got it into 
that state, if they had paused there and stopped the current, this is 
& very unstable erbt in the presence of the liquids out of which 
it was driven, and it would have undone the work. More than that, 
if you go on loading, you are changing your cathode from a thing 
that is pure mercury with an avidity for the metal into what I might 
call gorged or loaded mercury, which has a less appetite. Conse- 
quently, in the same way as we find ia everything—a partially- 
satisfied man has not the appetite that he had when he began to eat. 

Lord Justice Riasy: Is not that gorged mercury more useful for 
this process than а moderately charged mercury ? : 

Mr. MouLTOoN: It is more useful in this way that gorged mercury 
yields up its charge when you have taken it away to a place where 
you want it to yield up its charge much more essily. In loading 
cell you get on best when you have got bungry unloaded mercury. 
As you pile it up it gets less avidity for the metal, and that you feel 
by flading you have to use more electrical force to drive it in. On 
the otber ba: d, if you take the first moment when it takes во eagerly 
and draw the mercury off, that which it took eagerly it yields up 
reluotar tly. 

Lord Justice WILLIAMS: Is it quite true to say the more electrical 
force to drive it in? Tne electrical force decomposes the salt and 
water, so that you get the sodium in a separate form so that the 
mercury can absorb it ? 

Mr. Moucton: Yes. 

Lord Justice WILLIAMS: Then if that is so, it is not true to say 
that the electrical current quickens the absorption. What the elec- 
ко ын does is to increase the amount of material which can be 
absor 

Mr. Моштон: When an electric current through it 
decomposes : x.ctly in proportion to its sisa. Therefore it is right to 
say that if ‘be electric current is the same, the amount of sodium 
presenter tor tbis chemical absorption is the same, but the electrical 
force rı quired to drive that current gets bigger aod bigger as the 
amalgam gets loaded, and that is what is meant in the passages which 
talk about setting up a counter electromotive force, because mercury 
which is loaded would, if it was left without a current cf electricity, 
start out backwards, so that it is ready to rush forward, and when 
you are passing your electrical current through you have gotto keep 
this back before you can get any current through. You are, as it 
were, puthing up hill. Therefore, the amount of electrical force 
required to drive the ваше current gets bigger and bigger аг the 
loading gets greater, because you have got this back spring, which 
n. пауз to neutralise before you can get any gf your current 
through. 

Counsel, continuing, said that Castner, no doubt, marked an impor- 
tant era. Before Castner what they had done was, they had charged 
their mercury, they had run it off into a separate vessel entirely, and 
they bad treated it there so as to diegorge it, and then they bad put 
it bsck again. Castner certainly made a very considerable advance 
іп that. Castner took a cell and he divided it in two by a partition 
that did not go quite to the bottom. 

Lord Justice Rid nv: But still into the mercury. 

Mr. Mourton: Physically he cut it in two by a layer of mercury; 
chemically he did no: cut it in two, but the slowness of action would 
be too great, and either rocked the thing or put iu a paddle which 
atirred the thing round in order to drive loaded mercury into the other 
cell. He generally did that by means ofa pump. Now, Kellner did 
something which, so far as the evidence went, was absolutely novel. 
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He cut his cell in two and got his results by moving one part of the 
ce)] relative to the other. 

Lord Justice WiLLIAMS: It seems to me that there is one point 
that you and Mr. Terrell are absolutely on, that if one wishes 
to find ont what was the novelty in either one of these nts one 
must not look at anything said in the letters patent about it. You 
say the great thing, if you look at the Kellner patent, is something 
which is no’ mentioned from be ng to end of it. Tuen I hear 
Mr. Terrell say the great point about the Rhodin patent is so-and-so. 
I lock at the Rhodin patent and find nothing about it. 

Mr. MouLTON: You have heard the Kellner patent only when 
treated with unloving hands. Let me say what I say he did. He 
was the first pereon to take an electrolytic cell. Of course, an eleo- 
trolytic cell is anything which contains necessarily а fluid, nece uarily 
an anode and necessarily a cathode; he took an electrolytic cell con- 

| its fluid and moved it about in a bath of other fluid, carrying 
its own fluid still, thus cutting in two au ali ctrolytic cell and moving 
the sides and the contents by themselves for the purpose of getting 
electrolytic decomposition of these salts. 

The or THE Вогіз: He slid the cella over the mercury, 
inttead of sliding the mercury under the cells. 

Me. Мооттон: Yes, but whoever slid а cell before containing a 
fluid ia the middle of a bath of another fluid, keeping the two fluids 
absolutely from mixing, becauss that is the one thing that is essential. 
He kept his electrolytic cell, perpetaally changing its walls in the 
sense of perpetually moving it and chauging the bottom on which it 
rested; he moved that about among the other flaid in which he in- 
tend d ultimately to deposit its contents, and yet he did it without 
any confasion, without any mixture of the two fluids, and without 
any destruction of the separate and independent action of au elec- 
trolytic cell. Now, with regard to subject matter, about which there 
has been a long argument, Kellner’s invention was a thing which 
unquestionably possessed subject matter; it was a way of doing some- 
thing whic’) was by no means obvious, and which gave to the publio 
the choice of getting this alteration, by which I may call mechanical 
movement of rigid structures instead of flaid movement, that is, by 
operating on the flaid. They cannot effectually dispute utility for 
this reason. Iam not talking about Kellner’s way of applyiog it, 
bat if I am right in eaying that Kellner was the first to do that at 
all, then that idea, that proposal, and that invention is clearly one 
which you cannot say is not good subject matter on the ground of 
utility, because we have an instance of it in this to which the 
defendants attach so much value. 

Lord Justice Nrugr: You may be perfectly right in all that you 
вау во far, but if you choose to put into a patent something entirely 
different you may invalidate the patent. 

Lord Justice Writs: The difficulty that your argument seems 
to overlook is this: Your patent has never been commercially tried. 

Mr. Mouton: No. 

Lord Justice WiLtLIAMS: Iam not sure I do not know whether it 
would ba a success if it were tried, or whether it would not; but you 
sidere d ele us thing it vi x much a siege ate degrees а. 
proportions, and one and another. They say, rightly or wrongly, 
that their Rhodin includes a variety of functions which are 
not included in your patent іп any way, and no reference made to 
them. Let us assume for a moment there is no proof that your 
machine would work commercially, and supposing we are satisfied 
upon the evideroe that their machine plus these differences will 
work efficiently commercially, would you be entitled to jadgment 
under tbe circumstances ? 

Mr. Mourros: Competitive utility is not the test of utility. We 
gave by our invention a useful choice to the world by which they 
eould attain this alternation of circumstances by new mechanism, 
which under some circumstances would be valuable and perhaps 
under others would not, Now, if we have done that and their patent 
—which I do not admit—shows how great an advantage can be taken 
of that, then there isa tributory patent; they are using our invention 
although they have added to it. y have ploughed with our heifer. 
I do not mean to say the skill of the ploughman is nothing, but still 
whose heifer was it ? | 

The hearing was adjourned until Monday. 


Mouvax'’s PRocERDINGS. 


Mr. Fr. ron Mourrons, contin his argument on behalf of the 
respondents, said that the bell-shaped salt c 
the mercury and 


discharge it, and that being the poche of 
n utilising 


was a fair development of the principle to say in his 
complete specification that it was easier mechanically to make 
the mercury go round and round instead to and fro, and he also 
showed that two of the machines might be moved round one axis. 
The inventor realised that the same thing might be done by causing 
the electrolytic cells of the upper vessel to rotate over the mercury as 
by turning backwards the vessel containing the mercury, and he sub- 
mitted that there was no more difference between the defendants’ 
apparatus than there would be in two mechanical organs, in one of 
which a perfotated music sheet moved round over the top of tbe 
Pipes, while in the other the pipes were turned round under a fixed 
sheet of music. 
The hearing was again adjourned. 


Toxspar's PROCEEDINGS. 


Ме. Mobrron, proceediog with his argument on behalf of the 
tespondents, said that Oastner had got а single rigid structure and 


wy fn to see what Kellner did. Kellner taught the world a way 
of something which no one had thought of before. As to the 
issue of disconformity, that which was described in Kellner's complete 
specification, was, s> far as the electrolytic action was ocncerned, 
nothing more than the working out of the original idea described in 
his provisional specification—that was to say, taking his electrolytic 
cell and moving it about or keeping the cell still and moving about 
the vessel containing the mercury. That was not a departure in any 
way from the шщ idea, but merely a development which the 
inventor was entitled to make. The true invention disclosed in the 
provisional specification was a cell in two parts anda bottom movable 
with regard to the top, so as to bring the mercury alternately under 
the action of the salt aad water and of the water. As to the point of 
novelty, taking the extremest form of Kellner’s apparatus, the form 
Dearest to Castner, viz, that in which the com ents were atill, 
and the vessel containing them rotating, it would be seen that Castner 
got a rigid cell, and no bells in the containing vessel, and the only 
thing he did was to move the mer:ury round on the stationary bottom. 
It the bottom were cut off and put into a l:rger vessel, aud the inner 
vessel had divided compartments, the bottom being movable with 
regard to the top, that would make Castner's apparatus hk; Kellaer's. 
He submi'ted that Kellner had not claimed anything that was not 
new, bat if he bad overlapped anything that had gone before he must 
submit to a limita‘ion of his claims in that respect. Kellner's appa- 
ratus would do its work if the mercury was froz:n, and he did not 
think he need trouble himself about anything that moved the fluid 
mercury relatively toits containing vessel in the only way that a fluid 
could work. Whatever amount of rotary flow here might be ia 
Kellner or Rhodin, both considered that rotary flow not only as not 
essential, but not advantageous, and both of them tried to check it 
as much as they could. Tne question of something quite different 
from action, such as agitation and the inward and ontward 
"Lord Justios лави: That is for the t churning i 
ustioe RIGBY: в for the purpose o t. 

Тһе Млетив oF THE ROLLS said he understood it was agreed that 
the defendants’ apparatus, which had not yet been at work, was to be 
constructed according to their specification. The language of the 
specifi ation might be open to criticism, which might turn out to 
have no application to the actnal working. 

Mr. Mouron seid that on the question of infringement, what was 
intended by Rbodin and how was it intended to work? 

Lord Justics Маву did not think that mattered much. 

Mr. Mouttom said in Rhodin’s there was а vessel gliding over 
mercury which both Rhodia and Kellner took pains to keep still. It 
was in fact Kellner and he might have sold Rhodin for Kellner. All 
the forms of action in Rhodin were essential to Kellner. If in 
the course of four years Hhodin had learnt that he ought to 
move more quickly, surely that did not effect the fact that he was 
taking the plaiotiffs’ mechanism and obtaining the same results that 
the plaintiffs must get, and the learned judge in the Oourt below 
came to the conclusion that Rhodin was but a description of what 
Kellner was. If the plaintiffs had got a valid patent, it appeared to 
him there could be no doubt but that Rhodin had used their inven- 
tion and their apparatus—for it was a claim for apparatus—and was 
pro g to utilise it in the asmo way. That ths defendanta had 

а larger containing vessel and thus роб а larger wall space, 
was immaterial, the amount of decomposition being proportionate, 
not to the water space, bat to the electric current, and if there 
was vertical churning, that would take place whatever the siz3 of 
the vessel. : 

Mr. BoosrrELD, Q O., followed on the same side, and the hearing 
was again adjourned. 

The hearing was concluded on Wednesday, and judgment reserved. 


COOPER v. Тнв ELECTB10 INSTALLATION COMPANY. 


Он Friday, March 3rd, Mr. Justice Kennedy and a jury, sitting to 
take commercial cases in the Qieen's Bench Division of the High 
Oourt of Justice heard the undefended action, Cooper v. The 
хаса Installation Company. Mr. Sinclair Cox appeared for the 
n 

4 Counsuc sald that in this case the plaintiff was Mr. H. H. Cooper, 
an electrical engineer, and the defendants the Electrical Installation 
Oompany, who were conspicuous by their absence. Plaintiff had 
invented several electrical appliances. With respect to four of these 
the jury would be asked to give an opinion. In the year 1894 Mr. 
Cooper entered into the smpioy of the defendants, a company of 
electrical engineers concerne th the manufacture and application 
of electrical appliances. Au agreement was entered into with regard 
to which plaintiff now claimed damages for breach of contract. 
There were four electrical appliances of which the plaintiff was the 
inventor. They were only partly protected under the Patent Act. 
When plaintiff entered the service of the defendants they took over 
these patents. 

Mr. Jnstice Kennepy: Із there avy question for the jury? 

Mr. Cox: Toere is the question of damages. They are mainly 
а the heads covered by paragraph 2 of the stati mont of 
claim. 

Mr. Justice KENNEDY: Would not your best course be to refer 
the case? 

Mr. Cox replied that there were four main heads of damage. There 
would have to be an account of reference supposing it was considered 
worth while to pursue one of the accounts against the company. The 
defendant company adopted the device of reconstruction wuicn tney 
thouzht protected them for what plaintiff sought to recover. So fer 
as the second point was conc-rned the aefendaats had agreed to pay 
some duties and fees for k «ping ap the patents. That th y had not 
done. Two of the pater ts they allowed to lapse, and with re-peotto 
the remaining two they gave plalntiſt notice that they did not intend 
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to keep the agreement. But they did not give the proper notice 
provided by the agreement. Plaintiff kept one patent alive, but did 
not pay in respect to the other. That one was the arc lamp which 
required a good deal of capital to keep it up. Instead of giving 
six months’ notice they only gave three days, and never handed the 
patent over. On July 28th, 1897, they wrote to plaintiff pointing out 
pe patent required renewal, but they did not propose to psy 
the fees. 

Mr. Justice KENNEDY: All you claim is certain alleged damages, I 
don't sea what your damage is. 

Mr. Cox: Defendants did not do their best to promote the inven- 
tions as they promised to do.  D.fendants were not to invent 
anything which might tend to supersede the plaintiffs. It was 
necessary for the utmost good faith on the part of the defendants. 
Plaintiff left the employ of the defendants in November, 1894. 
Between that time and the agreement of July, 1894, and the final 
repudiation in July, 1897. This was what occurred: of the three 
patente, two were allowed to lapse. The arc lamp and the wall plug 
were in existence in July, 1897. Plaintiff was entitled to damages 
against the defendants because they did not promote the manufac- 
ture and application of these inventions according to the agreement. 
They went further, and actually promoted and supplied other inven- 
tions competing with these. It would be for the jury to assess the 
measure of damage. The Electrical Installation Company adopted 
the familiar device of going into liquidation and reconstruction. 
They re&ppeared ás the O'Brien Company; at the same time the 
patents were alio transferred. 

Pals tr was called and said he was an electrical engineer, and 
the inventor of the four patents mentioned in the agreement of July, 
1891. That agreement he now produced. 

The officer of the Court here pointed out that the agreement was 
not the original but a counterpart. The document lacked authority 
a8 it had not the proper stamp. 

The hearing was therefore adjourned for the rectification of the 
document. 


BUSINESS NOTICES, &c. 


* Beacon" Resistance Material. — Messrs. W. N. 
Brunton & Son, of Musselburgh, send us a circular showing results 
of tests upon their Beacon“ high resistance material. We under- 
stand that wires covered with this material have been in use in 
America heating electric tramcars for over three years, and they are 
to-day as tough as ever, thus showing that the Beacon material does 
not become cold brittle. The recent tests, some of which were made 
by the Electrical Standardising, Testing, and Truining Institution at 
Faraday House, show the temperature coefficient as 0:0007, the 
specific gravity 8'1, specific resistance 85 13 at 20° С. The resistance 
of Beacon wire is claimed to be approximately 51 times that of 
copper. The makers say that it can be heated to 650° C. without fear 
of injury, that it does not lose its springiness when wound in a 
spiral, is easily hard soldered, and does not deteriorate in open or 
damp situations. Messrs. Brunton are also manufacturers of specially 
tempered armature-binding wire, and specially tempered music wire 
for mechanical purposes, as well as makers and drawers of iron and 
steel special sections. 


Chatham Electrical School.—At the Electrical School 
connected with the Chatham School of Military Engineering, 
situated at St. Mary’s Barracks, Quartermaster-Sergt. Carter, Royal 
Engineers, has been appointed as Sergt.-Major, instructor in elec. 
tricity, he succeeding Sergt.-Major Urquhart. 


Correspondence Tuition.—The International Corre- 
spondence Schools of Scranton, Pa., America, owe their rise to the 
desire of coal miners for assistance in preparing for the examination 


for better positions as foremen, &c., according to the enactments of the. 


mining laws. Obviously a system of tuition by correspondence had 
the great aid of practical experience on the part of the learners, Miners 
taking the lessons would have before them every point dealt with in 
their lessons. The Colliery Engineer, the leading mining journal in 
America, gave great assistance to miners by a system of corre- 
spondenca in its pages for the special use of those preparing for 
examination under the provisions of the Act. Finally, this depart- 
ment of the paper grew too big, and a regular system of instruction 
by means of a series of instruction papers was inaugurated. In the 
first year over 1,200 students took the coal mining course, and now 
the schools comprise а course in mining, chemistry, steam, electricity, 
civil engineering, mechanics, architecture, plumbing, &c., as well as 
in English and mercantile subjects. Instruction is by a series of 
instruction papers, each complete in itself, and properly consecutive 
upon tbe previous papers. These papers are worked out from text- 
books and periodical literature, supplemented by the experiences of 
the compilers. Of these papers 216 have now been prepared at а 
cost of £50,000, and they are issued in limited editions and 
continually revised and modified to meet difficulties. All difficulties 
which are encountered by students are noted and corrected 
by suitable explanation or revision. A question paper accompanies 
each instruction paper. This is answered and mailed to 
Scranton, examined, and corrected in red, with suggestions 
by the examiner. No student is considered to have mastered a paper 
until he has secured a value of 90 per cent. A student receives two 
papers. Oa sending in No. 1 complete he receives No. 3 and во on 
in order, having alwaysone paper by him. Blank forms are provided 
to be filled out when a student meets with difficulties. Immediate 


replies are sent to these. Every care is taken to keep touch with 
students and the weaker ones are cared for by one special instructor 
whereby their peculiar idiosyncrasies are better appreciated, and so 
they are encouraged. The full mining course costs £12, and this 
includes a set of bound volumes of the papers and all postage one 
way. There are at present employed on the work 50 engineers, and 
the success has been very great, and is universally admitted to 
b» so, though the whole undertaking is a commercial one. The 
success is attributed to the care taken in the preparation of the 
papers and the clear manner in which the subjects are presented, and 
to the fact that the students are mostly men hard at work and 
determined to get value from their fees. This induces them to stick 
to their study. At the same time they have practical experience and 
actual facts batons them to serve as object lessons. The schools in 
fact teach workers, they do not attempt to make a general of every 
common soldier. 


Directory.—“ The Export Merchant Shipper's Directory” 
for 1899 is now before us. This is the 34th year of publication, and 
the continual growth of the various sections has now made it 
necessary to reset the book from cover to cover in a smaller type to 
prevent it becoming too bulky. A directory of this kind must be of 
considerable service to merchants and exporters generally. The 
publishing office is 1604, Fleet Street, E.C. 


Recording Instruments.—We illustrate below one of 
Messrs. Elliott Bros. station pattern recording instruments, which is 
enclosed in a cast-iron case suitable for affixing to a wall. All 
the firm’s recording instruments use their standard system of 

aper strips. The instruments are constructed to record on long 
ced of paper, which are unwound off a spool by the clock, and 
paid into a в in the lower part of the case. The ** is specially 
prepared in lengths of 65 feet, and holes are pun down one 
at a uniform distance of half an inch apart; these engage on pins 
a wheel driven by the clock, so that the movement of the paper is 
very definite and accurate. Unless specially required, the rate at 
which the Paper travels is 1 inch per hour, buta ng can be 
supplied so as to use the same clock and paper to enable the latter to 


ELLIOTT BROTHERS 
LONDON 
RECORDER X^ EA 


PORTABLE PATERN OF RECORDER. 


travel at 3 inches per hour. For other cases (arc lamp testing, &c.) 
instruments are arranged fora rate of 6 inches per hour; but for 
special puse they can be supplied with the clock movement 
modified, i. e., the escapement is replaced by a small revolving fly, so 
that the speed of travel of the paper can be increased up to 6 inches 
per minute. Instruments having this rate are useful for terting 
governors of combined plantsand motors under varying loads. They 
have been supplied for tests in tramway stations and electric tram- 
cars. A length of about 5 inches of record is visible through the 
front window of the case. The record paper is not wound upon а 
spool after passing under the pen,so thata length of it may be 
examined, or lengths may be torn off at any time. In the case of 
the quicker rates of paper speed, a slot is cut through the lo wer part 
of the case, 80 that the record strip is paid out quite freely, and may 
be caught up in any convenient way in a box or basket under the 
jnstrument case. The clock has a strong, well-made movement, 
capable of being accurately regulated. The recording pin consists of 
a Very light removable nib, hanging in а forked piece on the end of 
ghe moving arm. 


. 
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Aanouncements.—Mr. Alexander Hawkins (ironmonger), 
e London Road, S.E., is branching out into electric lighting and 
other electrical work. 

Mr. Henrich A. Brandt has opened offices and factory at 38, 
Minories, E. C., where large stocks of every description and quality 
of mica and miocanite will be held. i \ 


Auction Sale, — Messrs. Wheatley Kirk, Price, and 
Goulty are instructed by the General Electric Company to sel] by 
public auction on March 2908 a collection of electrical fittings and 
sppliances, slightly soiled by the recent fire at the company's works. 
Та теснее re catalogues, &o., see our “ Official Notices” this 
wee 


Changes of Address.—The San Paulo Gas Company» 
Limited, will on March 13th remove its offices to Nos. 1 to 4 Broad 
Btreet House. 
The Lancaster Electrical Fitting Compsny have just removed from 
Tharnham Street to more central premises in Lancaster. 

The editorial offices of Science Abstracts have been removt d from 
66, Victoria Street, to 82, Victoria Street (Grosvenor Mansions), S. W. 

Messrs. Joseph Breeden & Co, Ltd., of Birmingham, electrical 
fittings manufacturers, whose London nt is Mr. W. G. Lucas, 
announce the removal of their London showrooms from 90, Hatton 
Garden, E. O., to larger premises at No. 83 in the same thorouzbfare. 


Dissolutions of Partnerships.— Messrs. James Clements 
and H. B. Dix (Clements & Dix, steel, iron and metal merchants, 
Newport, Mon.), have dissolved partnership by mutual consent. Mr. 
Dix retires from the business, which will be continued by Mr. 
Olements who will attend to debts, | г 

Messrs. A. Oostar & О. Martin (Ccatar & Martin, electrical engineers, 
37, Broadway, Deptford, and 10, Church Street, Croydon), have 
dissolved p. Debts will bs received and paid by Mr. 
Martin, who will continue the Deptford business, Mr. Costar will 
continue the Oroydon business. 

Meat. W. В. Snetsler and A. Pearse (Baetzler & Oo., mechanical 
and electrical engineers, Little James Street, Gray’s Inn Road), have 
dissolved partnership. 

Inverness.—Messra, P. O. Middleton & Co., Limited: 
have secured the contract for the lighting of the Inverness Music 
Hall mentioned last week, and will supply current from their own 
lighting plant. | 


Liquidation Notice. — Creditors of the Northern 
Counties Electric end Motor Comrany are to send particulars of their 
debts or claims, &c., to Mr. J. Robinson, Nook Lightcliffe, York, 
liquida$or, by April 14th. | | 


Municipal Trading.—In the House of Lords on 8rd 
inst, the Earl of Wemyss presented petitions against clauses in 
private Bille respecting manicipal trading. He аре that the 


was read 
showing the dangers likely to arise to the ratepayers the public 
owed that an electric 
by a municipality, and a 


| the same course in the other House. There was no danger 
from these Bilis this year, but still the principle remained; and he 
мей, saya the Times, that there should be a full inquiry on the 
subj ect either by Royal Commission or by a Joint Committee of both 
Houses of Parliament. The petitions were presented at the table. 


New Braneli.—W. T. Henley's Telegraph Works Com- 
pany, Limited, have opened a branch office and warehoute at 30, 
Mosley Street, Newcastle-on-Tyne, under the management cf Mr. 
W. O gers, who has been in the employ of the company for many 
years. A large stcck of wires and cables is kept there. 


Smoke Nuisance.—At the Westminster Court on Tues- 
day,the Westminster Electric Sapply Corporation was fined £10 
and costs for causing blick smoke tə issue from their works in Mill- 
bank Street, B. W. | 


Steckport Gas Engines—The London County Council 
have just placed an order for four 68-brake Н.Р. gas engines for the 
lighting of the Victoria Embankment and Westminster and 
Waterloo Bridges, with Messrs. J. E. H. Andrew & Cc., Limited, 
Reddi-h, the makers cf the “Stockport” gas engine. The Royal 
Agricultural Hall Company, Limited, I-lington, have also just placed 
ML 55 no A доти & са for a о 1 
ів making the s a " Btockport ” gas e supplied 
lor this installation, * 5g 7" е 


Theatre Lighting.—Mr. G. E. Oookburn, of 85, Great 
Poulteney Street, W., has secured the contract for the electric lighting 


ol the Lyric Theatre, Shaftesbury Avenue, W, 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—The accounts for the electricity undertaking 
for the year ending December 31«t show a deficiency of £126 10s. 84., 
which bas been charged against the reserve fund For the first six 
months of this year the charges are to be 6d. per unit for the first hour 
daily and 3d. after, and power 4d. and 144. per unit respectively. 


Barking —Applications for current are coming in 80 
rapidly that the Council has decided to purchase another set of gene- 
rating plant. ; 


Bapgor.—In connection with the new electric light 
installation at Bargor, it is reported that a pecaliar contretemps has 


 Mrisen —tbat amongst the guirantors (f а bond safeguarding the town 


against financial loss to the extent of £650 per annum for five years 
are a number of members of ths City Council; that counsel’s opinion 
has been taken, with the result that the bond is not considered а legal 
instrament; that another counsel, consulted by one of the members 
of the Corporation, has further expressed the opinion that all the 
members of the Council who signed the bond were thereby dis- 
qualified from being members of the Council, and that as a conse- 
quence a new election of the Council will have to take place. It was 
stated that when the position of affairs was communicated on Thurs- 
day night to the Lighting Committee, considerable consternation was 
Оїба еа. | 


- Bath.—Some days ago Mr. R. Hammond appeared before 
th: Electric Lighting Committee and informed the members as to the 
results of the teste he had made on the new machinery at the works. 
He said that the engines had carried an emergency load of 15 per 
cent. running continuously for two hours, but there were a few minor 
defects to be remedied. The old engines were veritable coal-2aters 
and it was satisfactory to report the new engines were most wonderful 
in theireconomy. They were surprised because, whereas they pro- 
vided eight tons, they only used on the tests a little over three. 
That meant an increased load would be carried on a lower coal 
bill than last year. Mr. Hammond also alluded to the results of the 
tests as to steam consumption. He fixed in the specification 28 lbs, 
as the figure to be guaranteed, but offered a bonus of £150 for every 

und or part of a pound below 26—a figure which had never before 
een reached. As the result of the testa he was in a position to say 
the engines running at their works were the most economical which 
had ever been tested on electrical work. The first engine gave a steam 
consumption of 22°78 lbs. and he was astonished at the result, while 
the duplicate plant, which had not been running so much, gave 
23°42 lbs. These figures told directly on the coal bill, and as a result 
of these tests the contractors were entitled to be paid bonuses 
to the amount of £800 for this steam «füciency. Mr. Tonkin 
asked how many tons of coal would be saved as a result 
of their having offered these bonuses. Mr. Hammord said that 
depended on the extent to which they worked the plant; but he 
should put it at £400 a year compared with their former coal bill. 
Mr. Bash agreed that the payment. of the £800 would be a splendid 
investment, but had they not something to set against that in the 
way of fines on the makers for non-delivery, as the result of which 
they bad been so handicapped. Mr. Hammond, who spoks with diff- - 
dence in the presence of the reporters, said he was taking a strong 
line in the matter on the Oommittee’s behalf. The matter of penalties 
was receiving his attention, and would be dealt with in the final 
statement. Half the bonus, however, went to the makers of the 
engine, and he suggested the extent to which damage claimed 
by the Committee should be set cff against the bonus, 
shculd be left to the Works Oommittee, with whom he 
would confer. This was agreed to. In regard to Mr. 
Hammond's position as consulting engineer, it has been arranged 
that he should retain his Hp for the work slready carried 
out, until such time as he gave his final certitioates for th» payments 
of balances due to contractors; that he should receive the commis- 
sion upon the sum of £33,872 as agreed, and that all future exten- 
sions should be under the absolute contrcl of the Electric Lighting 
Committee and the city electzical engineer. Mr Hammond agreed 
to conduct the approaching application before the Local Government 
Board for further powers to borrow money. The electricity works 
accounts for the year 1898 show that £51,561 bas been expended on 
capital account, that the year yielded a revenue of £7,112, while pay- 
ments, including repayments of loans and interest, came to £125 
more, resulting in a lods to that extent. Mr. Meizger said tha‘ 
reducing the price of current cost £297 18s. The price for lightirg 
the Guildhall is to be reinced to 44d. per unit, provided all thu 
municipal buildings are electrically gated. The Electric Lighting 
Works Committee bad before it a report by Mr. Metzger suggesting 
«x'enseion of the mains in various streets, also an іцсгеаве in the 
number of public electric lamps in place cf a number of gas lamps. 
The result of the extensions would be that a present candle-power cf 

3,122 would be substituted by one of 140,010. The revenue рег 
annum would be £1,750, as against a present cost of gas of £636, but 
aga'nst this must be deducted the allowance of 17s. 6d. per lamp for 
the existing 87 arc lamps— £76 2з. 6d. The capital outlay would be 


^ £6,530, giving a revenue of 264 үө, cent. The cost to the city for 


lighting the proposed additional 70 arc lamps will therefore be 
41,073 174. Gd., as against 2686 at present paid for gas, nearly two 


E 
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and a half times as much, but the candle-power by electricity will be 
40 times greater than that obtained from gas. I¢ was recommended 
that the low tension mains be extended into various streets for pri- 
vate lighting. It was stated that the outlay for the proposed sab- 
stations, low tension cables, feeding same, and all necessary switching 
gear would be £2,500. For all the above extensions the plant 
at the station would be sufficient. After discussion the upon 
the subject of the main extensions was referred back to Works 
Committee for farther consideration, and a farther report and esti- 
mate of the cost of lighting the proposed streets and including the 
Upper Bristol Road with incandescent electric lights will be sub- 
‘mitted. The total number of lamp connections at the end of 1898 
was 17,802 8-C.P., supplied to 221 consumers with 234 installations. 

The engineer reports that within the last six months the new con- 
. nections have represented about 1,600 lights. 


Beckenham,—The Urban District Council, on February 
20th, adopted a scheme for the electric lighting of the parish. They 
- have entered into a contract with the British Insulated Wira Oom- 
pany, for that company to provide the initial installation for the sum 
of £25,054, the Oouncil on their part to erect the necessary buildings 
and chimney, and also dust destructors; and for this purpose the 
Council wil) raise a loan of £37,000 in tne usual manner. For the 
first 12 years the company are to run the station at their own cost, 
supplying electricity at not exceeding 6d. per unit to all would-be 
consumers, and undertaking to destroy all the Council's refuse free 
of charge. They are further during the five years to the Oouncil 
the amount of the sinking fund and interest on the whole loan raised 
forthe undertaking. All the plant, as well as the destructores, is to 
be handed over to the Council at the end of that time in ect con- 
dition. It is expected that electric light will be supplied to Becken- 
ham not later than Christmas next. 


Belfast.—On the advice of the Electric Committee, the 
Corporation has resolved that the present system of „ M ap- 
- proved by the Corporation, be adhered to; but the time for which a 
consumer is charged at the rate of 7d. per unit be reduced from 
14 hours to 1 hour per day. 

The electrical engineer recently suggested to the Electric Oom- 
mittee that, in view of the explosions which had occurred in the elec- 
tric conduite, it would be advisable to consider the question of 
ventilating shafts being connected with the conduits. 


Bermondsey.—In submitting the estimates for the 
ensuing year at a meeting of the Vestry on Monday evening, Mr. 
Dristow stated that an expenditure of £500 would be incurred in 
connection with the promotion of the Vestry's e:ectric lighting order 
in the House of Commons. It was also expected that, when they 
went to the House of Lords, they would also have to fight, and that 
would cost the Vestry another £500. .A further item included 
in the estimates was £500 for the wiring of the Town Hall, which 

work, the speaker stated, was to be undertaken simultaneously with 
the painting and decoration of the building.—Mr. Оох submitted the 
report of the Electric Lighting Committee, stating that from the 
minutes of the London County Council it ap that the latter 
had decided to ask the Board of T.ade to insert certain amendments 
in the Vestry's provisional order, but that the amendments were not 
specified in the minutes. The Committee did not p to take 
any action, and the Veatry approved this course. A committee 
was appointed to attend before the Board of Trade in support of the 
Vestry's application for a provisional order. Р 


Bethnal Green.—The Vestry last week resolved to oppose 
the County of London and Brush Oompany’s Bill. It also refused to 
allow several private firms to obtain current from other parishes, or 
to lay electric mains between their branches. 


Bettws-y-Coed.—The committee of residents which 
recently inquired into the question of electric lighting has reported 
that the only available water supply for a local installation was the 
Bwallow Falls. This could be carried out by utili the dam above 
the falls, and running a length of pipes from thence along the 
between the main road and the falls for about 1,000 feet, and then 
dropping to a spot immediately below the falls; an installation could 
be put down, pcr оеша and the “wiring” of the district, 
for less than £2,000. ey believed that, by using the water-power 
in this way, the electric energy could be supplied to consumers at 5d. 
per unit, with a substantial margin of profit, if the Earl of Ancaster 

would grant the necessary permit at a nominal rent. The report 

further advised the ratepayers to authorise the Council to employ 
Messrs. Gilbert, Gilkes & Oo., Kendal, to report upon the scheme. 
After discussion, the District Oouncil has decided to defer the ques- 
tion for the present. 


Birkdale.—The Lighting Committce advises the Council 


to рео to carry out the powers obtained under its 1898 provisional 
order. 


Birmingham.—The Estates Committee have submitted 
a scheme to the Corporation for the substitution of electrio lighting 
for gas in that part of the Council House under their control. The 
report goes into particulars as to the kinds of fittings for the various 
rooms and corridors. There would be 853 lights in all, and the 
tender of the Birmingham Electric Supply Company (£1,774) has 
been accepted. 


Broadstairs and 8t, Peters.—The District Council has 
sent to the Beard of Tiade a note of various amendments and addi- 
tions which it suggests for the provisional order applied for by the 
Isle of Thanet Light Railways (Electric) Company. 


. tender of Mesers. Siemens 


- electric lighting 


the way of driving fans elec sally. Ж | i 
Canterbury.— The electrical engineer is to buy 20 
electric m | 


| етв. The electricity works open to-day. | 
Cheritom.—The District Council gives notice in the 
London Gazette of со to the Board of Trade for proposed 
amendment of the draft of its provisional order. 
Colchester.—The Electric Light Works Committee has 
rted that the question of providing additional plant for the 


winter of 1901, and the extension of mains had been consi 


The borough surveyor bae b2en requested to prepare a detailed report, 


together with an estimate of the cost. 


Crewe.—The Council has adopted a report of the Electric 
Lighting Committee, suggesting that the area of lighting should be 
extended so as to include West Street. 


Croydon.—The success of the municipal electricity under- 


taking is maintained. Mr. Cook, printer, of High Street, is 
a motor for driving his machinery. 


Darwen.—It is stated that the new electricity works will 
be ready by June. An estimate has been made by the electrical 
engineer, who reports that during the first year there will be a prob- 


able loss of £461, and in the second year £79. 


Dorking.—Mr. W. H. Trentham’s report on. electric 
lighting has been received, and is being circulated among the mem- 
bers of the Oouncil. 


Dublin.—The offer of a syndicate to take over the eleo- 
tric lighting undertaking of the Corporation, and extend it by spend- 
ing £380,000, came before the Council last Monday. A letter was 
then read from the syndicate, which is named “The Municipal 
Industries Syndicate, Limited," 37, Great Tower Street, London. 


Dundee.— The Works Committee of the Dundee Harbour 


. Teast is considering a re Ly its engineer on the proposed electric 
Po aiene th cost 


' previous year. The number cf units generated during the pest 


month was 72,745, the number of lamps connected 1,004, and the 


- сові consumed 298 tons. 


'; Plans for proposed extension of the electric lighting station were 


last week remitted to the city architect for him to obtain tenders. 


Ealing.—The Electric Lighting Committee has reported 
to the Oouncil on the applications from the District Oouncils of 
Acton and Hanwell for a supply of electricity from the Ealing 
station for lighting purposes. The committee is asking for of 
provisional orders, and when these are received will go into the 
matter. The committee has had communications from several firms 
who tendered for the new plant, and has now recommended that the 
ros. (Belliss engines) be accepted. The 
rains аге to be extended through Carlton Road at a cost of £400. 


compelled to offer his resignation to the Electric Lighting Oom- 
mittee in consequence of the censorious remarks at the last 
Council meeting against him and his staff. The resignation has been 


yet left the contractors’ hands they cannot take the view that Mr. 
Coombe can be held answerable for the defects which had been found 
in the public lighting cables. 2 
Ecclesall.—The Board of Guardians having -received 
tenders for the electric lighting of the new hospitals, has appointed s 


- committee to follow up the matter. 


пашаа . of це. mos 
Wight Electric Supply Oo attended a sh meeting last w 
to ра the app Б ions of electricity. — тт was passed to 


the effect that Freshwater and Totland should support some sound 
. scheme for supplying those districts with electricity. 


Gateshead.—The Parliamentary Committee has reported 
to the Council on the proposed amendments to the draft Bill of the 
Tramways Company. The committee want certain agreed terms re 
details inserted in the provisional order, but the 
company argue that they should be inserted in the agreement 
between the parties. The Council cays that it will withdraw consent 
unless the terms are incorporated in the order. 


Glasgow.—A Glasgow paper says that the Corporation and 


negotiations, for the latter are persisting in their applications to the 

1 of ае к 5 hold m рин for the 
of the burg ectricity. A commission 

by the Board of Trade to hold an inquiry on the subject on 16 inst. 


- 
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Hammersmith.—Last week the Electric Lighting Oom- 
mittee that the number of рр сеч rece. ved for private 
lighting is 301 for a total of 21,570 ps of 8-candle-power, the 
-number of consumers already connected is 254, with 17,768 lem 
and the maximam number of lamps alight at one time is 16,713 (in- 
cluding street lighting). | | 

Hampstead.—The Vestry has decided to inform the 
London ty Council that it is prepared to take up the loan of 
£2,560 for the additional aro lighting scheme (repayable within 42 

ears, at £3 2s. Od. per cent.), and as regards the tum of £1,860 
(representing the cost of installing the electric light) the Vestry 
agrees that the cost of all plant and machinery covered by the loan 
Nu be necessary to renew or replace during the currency of 
' such loan, vis , 42 years, shall be defrayed out of a g fund to be 
provided for that purpose, or out of maintenance account. 

During the past month 1,216 8-O.P. lamps have been connected, 
makirg a total of 79,307. The water-softening plant at the central 
MEN M M cost of £300 to treat 4,000 gallons 

per hour. 


H he Electric Light Committee have recently 
put in, and got into working order for this season, & new 600-H P. 
t, and 600-H.P. boiler, which increases the capacity не station 


Hereford.—The Board of Trade have intimated their 
approval of the scheme for the installation and distribution «f elec- 
tric light in the city, and the committee hopes to have the order com- 
pleted within a few days. 


High Wycombe.—On 18 inst. the new electricity works 
put down by Messrs. Edmundsons’ Electricity Corpora ion were 
publicly inaugurated. We shall describe these later. 


Hornsey.—The District Council has not yet put its pro- 
. 
с Во 
recently wrote offering to take over the powers. The letter has rem 
иясен тасса the Lighting Ocmmittee has the matter under 


capacity of the plant at first laid down was sufficient for a maximum 
of 10,000 TUR ‘burning at once. WAS and 
again in 1895, bringing the capacity of the Dagger Lane or older 
station up to an equivalent of 22,000 lamps of 8-O.P. burning at once. 
The Sculcoates or new in 

odes pon a capacity ої 14,666 8-O.P. lamps, which was now being 
to 29,666 such lamps. The total capacity of the present 
works was:—Dagger Lane, 22,000; Sculooates Lane, 29,666 ; 
51,666. There were, however, equivalent to 69,350 8-O.P. lam 
Pris = ше ши, and шыш notice p pan — : о 
now being up. resent p would, 
therefore, be clearly inadequate to meet the ңер in the near 
futare, unless supplemented by considerable additions. Numerous 
requests had been, and continually were being made for an additional 
supply of carrent to the area inside the docks; and it was therefore 
to erect a new eub-station in Osborne Street to relieve the 
Lane works of the supply to consumers outside the docks, 
lea those works free to with the additional demands inside 
the “old town.” It was now proposed to extend the plant at the 
Bculooates Lane generating atation, and to put down an additional 
e Pett at for plant, balla and А ча ear со таса ‘were now 
| g arranged for buildings, e estimate for machinery 
was £9,952; mains and connections, £5,108 ; buildings, £640 ; con- 

. tingencies, £300 ; total, £16,000. | 


Ingleton.—With respect to the recent; public meeting, at 


: 
i 


which electric lighting was favoured, a company being afterwards. 
district, some of the fahebitants have since 


formed to light the 
the 


Inverness.—The Inverness District Lunacy Board has 
decided to introduce the electric light intothe district asylum during 
the ensuing sammer. The work is to be carried out under the super- 
vision of Dr. J. T. Bottomley, F.R.8. 


Kendal.—At last week’s Council meeting the electric 

ro a question was discusscd. Mr. Wakefield moved that steps be 

to apply for a provisional order next autumn, but ерп 

sopor by Momms. Hand usd DIEM = dpi roposed visiti n 

cock and Dykes, and p ting neigk- 

bouring towns where electricity works are in operation. It + 
resolved to allow the sub-committee to carry the matter through. 


Kingswood.—A large meeting of ratepayers has ap- 
proved of the action of the District Council in regard td the contract 
with the local electric lighting company, the Ocuncil having, as 
already stated, entered into a contract with the company. 

The whole undertaking of the Electric Light pany came uncer 
the auctioneer's hammer, ard fetched a total cf 2476, the bie der 
being Mr. J. Pugsley, of St. Philip's. - 


. Liverpool.—The City Council has resolved to purchase 
land in Lister Drive for the purpcseof a new electric generating 
_ station, which will be three times the sise of the works in Pampfields. 
There was objection raised in the Council meeting, but this was 
classed as “sentimental,” and the voting was 64 votes to 17. 


Manchester.—At the City Council last week Alderman 
Higginbottom mentioned a rather awkward matter for the Electricity 
-Oommittee. They recommended that 3,008 yards of land in the 
Polygon, Ardwick, should be purchased from Alderman Tanstall at 
9d. per yard and 20 years’ purchase It was wanted for the buildir g 


of cable stores. The Committee had bought a plot of laud from M”. 


Tunstall and his son for £5,045, this being 1s. per yard and 20 yeare’ 
purchase. I¢ was surveyed in the ordinary way, and when the 
purchase was complet:d it was found tte land could not bs built 
upon because a 13 feet culvert ran through it. It was now proposed 
to use the land first bought for storage purposes, and after con- 
е discussion the minutes of the Elcctricity Committee were 
passe 

Margate.—The Corporation give notice in the London 
Gazette of the inter ded transfer of their provisional electric lighting 
order to the Isle of Thanet Light Railways (Electric) Company. 


Mary lebone.—One of the examiners of private Bills last 
week had before him the case of the Vestry Electric Lighting Bill. 
A memorial alleging non-compliance with the rules of Parliament 
had been lodged on behalf of the Metropolitan Electric Supply Oom- 
pany. The examiner held that non-compliance with standing orders 
was proved, and that the case would have to be reported to the 
Standing Orders Committee. The Committee will in due course 
consider whether or not the standing orders should be dispensed with. 


Natal.—Last month the Council considercd several 
reports re the electric lighting installation. Applications for con- 
nection to the mains have exceeded all expectations, and a jointer 
has had to be cabled for from Helsby to keep pace with the work. 
The buildings and plant are to be considerably extended. The 
borcugh electrical engineer does not advise the adoption of cverhead 
wires for the extensions, and he strongly emphasises the necessity cf 
replacing the existing overhead wires by undergrourd cables. The 
overhead wires were put up in the initial stage in order to do things 
as cheaply as possible. The extensions to private incandescent 
lighting now proposed will cost £7,013, and the additional arc light- 
ing £1,285, and there are other items which bring up the proposed 
expenditure to £10,487. 


Newport (Mon.).— According to the report presented to 
the Newport Electric Committee, matters are proceeding most satis- 
factorily, but it is essential that the extend lant shall be com- 
pleted as soon as ble. It is hoped that by the end cf March the 
new plant will be laid down as the engines sre finished at Leeds. 


. Northallerton.—A special meeting of the Urban Council 
is to be held to consider the electric lighting questicn. 


Oldham.—The salary of the borough electrical engineer 
(Mr. Newington) has been raised from £200 to £250. His duties have 
largely increased recently. In 1896-7 when the last increase was 


given the units for the year were 145,(04, and in 1898-9 the unite 


produced were 290,104, or exactly 100 per cent. increas 3. At that 


time the horsc-power was 720, and to-day it is 1,820. 


Oswestry.—At last week’s Council meeting the committee 
appointed to negotiate with the Oswestry Electric Light and Power 
Company, Limited, reported that the company were willing to sell 
their undertaking to the Corporation, and in accordance with the 
instractions of the Oouncil steps were being taken to secure the ser- 
vices of an expert to advise as to the value of the concern. 


Plymouth.—The Free Pablic Library is about to be 
lighted electrically, the contract having been placed with Messrs. 
Robinson, Sadler & Co. 


Pontefract.—The Board of Guardians has adop‘ed a 
ri Mahi ИЕ R. Holiday, electrical engineer, advising that a £900 
be put down for the workhouse, the yearly cost of main- 

tenance (including interest) baing £136, as against £233 92. for gas. 


Pontypool (Mon.).—The Council, which has recently 
had in contemplation a scheme for the lighting of their central streets 
with electricity, have decided upon the trial of a newgas lamp. Two 
of these have fixed in the town, and after the trial of these the 
Ocuncil will decide between gas and electricity. In the meantime 
к negotiations with the electric lighting company stand in 
abeyance. 


Rhyl.—Lsat week members of the District Cuuncil visited 
Llandudno to inspect the electric light and dust destructor то Ке. 


pany. In the opinion of the Committee the Bill is objectionable in 
principle, and calculated to interfere with the rights cf the local 
authority in acquiring the undertaking of the St. James’s and Pall 
Mall Company at the expiration of the provisional order. The Com- 
mittee authorised the vestry clerk to lcdge a petition against the 
Bill and had asked the London Oounty Council to oppose it on 
behalf of the local authorities concerned. On the motion of Mr. Van 
Raalte, the V approved the action of the Committee, and decided 
to oppose the Bill by counsel in case of necessity. 
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Salf^»rd.—The Town Council last week appointed Messrs. 
Lacey, Olirehugb & Billar as consulting engineers for a term of three 
years, at the rate of 21 per cent. commission on all capital expen- 
diture in connection with the proposed generating station and the 
sian, portion of the tramway work, architectural work being 
excep 


` Seaham Harbour.—The District Council has decided to 
apply for a provisional order. 


Sevenoaks.—The Council has been asked whether it 
would consent to an application on bebalf of a company for a 


provisional order. The letter has been referred to the Lighting 
Committee. 


Sheffield,—The City Council has decided to extend the 
electric lighting mains and other works in connection with the eleo- 
tricity undertaking at a cost of £8,583. Bight aro lamps are to be 
fixed in the vicinity of the Town Hall for public lighting for the 
sum of £350, this pr'ce including cabling and wiring, &c. 


Shoreditch.— When the report of the Lighting Com- 
mittee was submitted to the Vestry on Tuetday by Mr. Н. H. 
Kershaw,an interesting discussion was anticipated on the recom- 
mendation of the Committee that the Vestry ahould approve their 
action in deciding “ to transfer the sum of £1,000 from the profit of 
the electricity undertaking for the relief of the general rates” 
during the Midsummer quarter. The recommendation was, however, 
oppored, and was postponed to a future meeting. It was decided on 
the recommendation of the Lighting Committee to take the necesea“y 
ateps to carry out the work of arc lighting in Wilson Street and Paul 
Street, at an estimated ccet of 4950, where 20 arc lamps will be 
required. It was also resolved to sanction an expendi- 
ture of £2,750 on the establishment of arc lighting in 
various streets in the Haggerston district. The number of 
lamps needed would be about 40, ard the streets included in the 
scheme are Great Cambridge Street ard Q:een’s Road, Haggerston 
Road, and „үе of Kingsland Road. The Lighting Oommittee 
stated that Mr. Newton Russe. l, chief electrical engineer, had reported 
that the new 250 kilowatt set, recently supplied by the Electric Oon- 
struction 3 coupled to a Belliss engine, had been satis- 
factorily and had been taken over on behalf of the Vestry. 
The action of the committee was approved. Seven tenders were 
received for the supply of Powell Duffryn coal for the electric 
lighting stations during the ensuing year. It was decided to accept 
the lowest tender, namely, that of Lowther & Cameron, who quoted 
193, 11d. per ton. 


Sleaford.—The Urban Council refured to entertain a 
ropceal for the gas company to put in incandescent burners as they 


ad engaged Mr. Smith, of Oswestry, to re on the expediency of 
installiog the electric light. ах У 


Slough.—The District Council has received а letter from 
the Board of Trade with reference to the Council's objections to the 
granting of the provisional order for the lighting of Slough and 
Datchet. The Board states that the order will not b3 proceeded with. 


South Shields.—A Local Government Board inquiry 
was held on 22nd ult., re an application from the Corporation to 
borrow £20,000 for electric light extensions. Mr. Jeckell, the borough 
electrical engineer, described the plant that it was proposed to put 
down. There was as usual no opposition. The electric light under- 
taking bas made rapid strides at South Sbields within the last 12 
months, as the following figures will show: 


Maximum load, February 23rd, 1898  ... 85 .. 125 kw. 
» » 22nd, 1599 вое ТҮ eee 292 » 

Lamps connected, February 23rd, 1898 ... sis .. 5,969 
n 99 22nd, 1899 eee eee 16,614 


Output at station, week erding February 23rd, 1893 3,474 units. 
А й ii 22nd, 1599 11,177 „ 


Oapacity cf plant, February 23:4, 189999. . 200 kw. 
" » 22nd, 18999 .. 600 


Оштв Soup то PRIVAT CONSUMERS. 


Quarter ending Dec. 31st, 1897, 33,028. | 
n " 1698, 79,472 = 140 per cent. increase. 


Month ending Jan. 26*b, 1898, 10 50-7, 
25tb, 1899, 28 319 = 169 per cent. increase. 


Month ending Feb. 23rd, 1898, 8,254. 
" п 2209, 1699, 25,270 = 213 per cent. increase. 


At acommi'tee meeting held on Fcbruavy 220d, Мг. Jeckell reported 
cn an ppl cat ion from the authori ies of the wo'khou-e, which is 150 
yards outside the borough, to be supplied witb current Their annual 
ges bill edusls 4300. 1t was reclved that the cables be laid snd 
supply given (with Board of Trade sacction) at the eame price as is 
charged in tte borough if they will take it for five years. Mr. 
Jeck-Jl also reported that he hcped to lay before the Committee а 
large scheme for cable extensions at their next meeting, as it was 
most desirable to exter d these, especially in view of the fact that the 
gas company had raised their prices from 23. 6d. to 28. 8d. per 1,000 
cubic feet. Tae Sub-Committee have aleo ander consideration the 
reduction of the price from 7d. and 3d. to 7d. and 14d., and the adop- 
tion cf some system cf free wiring, which, in view of the increase in 


the price of gas, the engineer is very desirous should be brought about 
as soon as possible, Besides the workhouse, there are 2,000 lam 
applied for which are not yet connected. An immunity from bisak. 
downs and a price which many people find cheaper than gas has been 
responsible for this rapid development, 


Southampton.—The Borough Council has, on the advice 
of the Electric Lighting Oommittee, instructed the town clerk to 
advertise for tenders for stores for a period of 12 months. The 
electrical engineer reported that the number of units sold during the 
month of January was 38,363, being an increase of 50 5 per cent. over 
the number sold in January, 1898; thst an equivalent of 604 8-0 P. 
Am had been connected Чаше the month. That the new engines 
at the generating station were all running; that the supply of alter- 


` nating current was given from 4 p.m. until daylight; that the auto- 


matic stokers had given some trouble, but the parts which required 
replacing had been ordered from Messrs. Babcock & Wiloox. The 
question of lighting the whole of the public parks by electricity is 
receiving consideration, also the purchase of land for extensions to 
the works. Tenders which have been received for transformers are 
to be reported upon by Mr. Manville. Ths Oommittee is about to 
consider the question of providing разе for the electric tramways. 
Alderman Bone p the adoption of the report, stating that 
the only part which required explanation was with respect to the 
E land to enable them to provide storage, adjoining the present 
wor 


Stirling.—The Secretary for Scotland has given the 
Police Commissioners authority for borrowing the sum of £25,000, 
being sufficient to cover the estimated оов of Prof. Kennedy's 
electric lighting scheme for the burgh. The contracts having pre- 
viously been settled, the work will be proceeded with at once. Under 
the scheme mains will be laid in the central parts of the town and in 
a large number of the suburban thoroughfares. For public lighting 
the Commissioners contemplate erecting 20 arc lamps in the 
streets. The electric lighting station will be situated close to the 
Oaledonian Railway, from which a siding is to be formed. 


Strood.—The Chatham, Rochester and District Electric 
1 Company have extended their main across Rochester Bridge 


Wallsend.— The District Council will petition in favour 
of the Electric Lighting Bill of the company, but will ask the pro- 
moters to "satisfy the Oounoil as to the practicability of using the 
refuse of the district for generating power.” 


West Ham.—The Town Council had a debate of tiring 
length the other day as to whether Moessrs. Ferranti paid the Man- 
chester district union rate of wages. The firm appew to have 
declared that they are not in the Manchester district, and will not 
pay the Manch rate. The tyrannical spirit cf the West Ham 

de unic nists was shown by the decision that if the firm declined 


HA do as they were told, the contract should be again advertised for 


der. 


Whitechapel.— We understand that the District Board 
has adopted the recommendation of the Electrical Committee that 
the amended cffer of Messrs. Manlove, Alliott & Co., for the erection 
of a new destructor for the district, in accordance with the design 
which has bean prepared by them and considered by the Committee, 
in which results hava been promised, at the cost of 
£17,740 16s., be accepted, upon a sufficient agreement being entered 
into by that firm to guarantee the performance of such results and 
upon such conditions as the Electrical Committee may approve. It 
has been referred to the Electrical Committee with power to settle 
and complete the form of agreement necessary, and to give directions 
necessary to have such work carried out. 


Worcester.—The statement of accounts of last year's 
working of the electricity department says that the capital account 
shows a total expenditure to date of £74,397 3s. e revenue 
account shows gross receipts of £7,154 3s. 8d., compared with £6,291 
in 1697, and the expenditure £3,943, compared with £4,¢96 in 1897. 
These figures show a profit on working of £3,210 10s. 9d., com- 

ared with €2,195 Os. 10d. in the previous year. After payment of 

terest £1,946, and payment to sinking fond £1,724 11s. 10d, there 
is a net deficit of £460 1s. 1d , compared with £1,474 in 1897. The 
engineer (Mr. Sutherland) thinks that if the new plant had teen 
completed before the end of the year, and if the coal etvike had not 
Mid to the cost of coal, there would have been a profit instead of 
a loss. 


Wormit.—The installation of au electrio lighting plant 
by Mr. Alexinder Stewart is now about completed. The wiring is 
confined to the property b-longing to Mr. Stewart, whicb includes 
about а tore of houses. There are also several lamps erected for out- 
door use. 


Worthing.—The Council, sitting in committee, recently 


. instructed Mesers. Burstall & Monkhouse to prevare plans 


and particulara to enable that body to apply for a £37,500 lcan for 
electric lighting works. The charges suggested are 6d. per unit for 
private lighting and 24d. for public. 


York.—The Electricity Committee is to spend £2,000 
upon laying a cable in Micklegate, with a view to saving money in 
the long run. 
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ELEOTRIO TRACTION AND MOTIVE Colne.—The Town Council recently pro to obtain 
olne to Trawden. 


POWER NOTES. 


Behr's Lightning Express.—It is stated that a joint 
committee for representative men. from Manchester and Liverpool 
is being formed for the purpose of investigating the engineering and 
commercial possibilities of Mr. F. B. Behr's project. The Corpora- 
tion of Liverpool have appointed the Lord Mayor, the town clerk, 
and three other gentlemen to act on such committee. 


The Black Country.— Last Friday the Light Railway 
Commissioners held a public irquiry at Bilston respecting an appli- 
eation by the British Electric Traction Company to construct a light 
milway in several of the South Staffordshire districts, including 
Bilston, Willenhall, and Darlaston. The үш of the railway 
were represented by Mr. 8. Morse, who explained the objects of the 
application. He said the British Electric Traction Company had 
acquired the Dudley and Sedgley line, and that the Wolverhampton 
Tramways Company had made an agreement as to the portions out- 
side Wolverhampton, which, if carried out, would result in the line 
to Moxley on one side, and to Willenhall on the north, becoming the 
property of the British Electric Traction Company. It was to the 
public interest that the application should be granted, and, excepting 
the Corporation of Wolverhampton, all the local authorities through 
whose districts the light railway would pass were in favour of the pre- 
amble. The Wolverhampton Corporation were promoting a Bill for 
powers to get local lines and powers for workiog them, notwithstanding 
that their capital would be raised on the rates of their town. Wolver- 
hampton’s was а dog-in-the-manger policy, and was an illustration of 
that wish for municipal trading which was so rampant just now, and 
menn Wolverhampton had bsen bitten.— Mr. Sellon (engineer to 

promoters) described the route of the pro line. Under the 
scheme Bilston would be connected with the Wolverhampton tram- 
ways; & junction would be formed at the Fighting Cocks, near 
Sedgley, with the Dadley, Sedgley and Wolverbampton Tramway 
Company by a light railway along the Parkfield Road to Bilston; 
and Bilston would be connected with Willenball. The gauge would 
be a uniform one of 3 feet 6 inches, and the system would be worked 
electrically on the overhead principle. The estimate for the con- 
struction of the lines was £28,767. There would be no engineering 
difficulties whatever. With regard to the roads, they would be of the 
ordinary construction—concrete foundations and granite setts. There 
would be one or two narrow lines—from Darlaston to Willenhall. 
Darlaston desired to have certain roads opened, and he did not see 
any difficulty in that respect.—Mr. Garcke (the managing director of 
the company) stated that during the past three years negotiations had 
been carried on with the Wolverhampton Corporation, and he had 
repeatedly told the Corporation that the company were proposing to 
extend light, railways all over South Staffordshire. He distinctly said 
the company would make further extensions under the Light Rail- 
ways Act.—Mr. Brevett, on behalf of Wolverhampton, said that in 
his opinion it was one gigantic tramway scheme, and there was 
nothing in the application relating to light railways at all. The com- 
pany were trying to invade the Wolverhampton area under the guise 
of the Light Railways Act to construct a 
inquiry lasted five hours, aud a‘ its concl 
intimated that he would reserve his decision. 


Beotle.— The Watch Committee has been in communi- 
cation with the Liverpool City Oouncil with regard to the ultimate 
outcome of the negotiations with reference to the adoption of 
electrical power for tramways traversing the thoroughfares of the 
borough, and at Wednesday’s Council meeting brought forward the 
following recommendations :—That powers be given to the Council to re- 
construct the tramways and adopt electricity ; to supply the electric 
power required for the working of the tramways in Bootle; to inform 
the Liverpool Corporation that tbe Council would also be prepared, on 
the passing of the Bootle Oorporation Bill of this session, to supply 
electric power for the service in Litherland, if the Liverpool Cor- 
poration were willing to take the same; to sanction the expenditure 
of the estimated sum of £13,430 for the station plant, feeders, mains, 
and overhead construction required for the ey Road and Strand 
Road sections of the tramways and any additional sum that might be 
approved by the Council; to urge on the Liverpool Corporation the 
desirability of Strand Road being included with Stanley Road in 

scheme of electric car service; to sanction the employ- 
ment of Mr. T. L. Miller, electrical engineer, Liverpool, to advise the 


committee and specifications of the electrical works required 
and superintend the erection of the station, plant, 44. 


Central London Railway.—It is announced that the 
Central London Railway (Mansion House to Shepherd’s Bush), will 
be opened for traffic on November 1st. The o date fixed was 
June, but unavoidable difficulties have caused delay. 


Cheltenham.— The Tramways Committee have finally 
settled the draft provisional order for the proposed light railway, 
which will run through the borough and up to the top of Cleeve Hill. 
The Council has adopted the recommendation that the Council 
support the promoters’ application before the ht Railway Oom- 
missioners, if Mr. Nevins would give an unde to insert the 
committes's amendments in the order. 


Clontarf and Howth.—A commencement has been 
made with leg apice apis is о electric tramway, which zin 
run partiy on the pu roads, and partly on a private way. The 
total length will b» 6} mis. The overhead trolley will be em- 
The line may be opened for traffic in the summer. 


tic tram way.— The 
on the Earl of Jersey 


pose to construct a light electrico rallway from 
ist week, however, the Mayor reported that after several interviews 
with the promoters, and also with Mr. Pritchard, electrical engineer 
for the ion, the sub-committee nad advised the Corporation 
to enter into an agreement between the company and the Corp ra- 
"y epi in aps Co on Ына niger ud their Appian 
or an order, and su the ication company. e 
Oo on had 5 8 terms, and the interests of 
the ugh were amply safeguarded. The Corporation reserved the 
right to supply the necessary electrical current to work the railway, 
and at the same time it was proposed to make provision for supplying 
electricity to other private consumers as well, at a price which would 
be advantageous to the Corporation. This arrangement would place 
the Corporation in the position of being able to supply electricity 
within the borough on more favourable terms, on account of the large 
quantity which would be at once on demand. At last week’s Council 
meeting the agreement was sealed. 


Coventry.—The Coventry Electric Tramways Company's . 
ача ркы regulations are printed in the London Gazette for 


Dublin.—The Dublin and Lucan Steam Tramway Com- 
pany proposes to lease an acre of land at Fonthill, County Dablin, 
upon which to build an electric power station. 


Dudley and Stourbridge.—Last Saturday the Light 
Railway Commissioners held an inquiry into the application of the 
British Electric Traction Company for an order for extensions of the 
lines already made or authorised. Mr. Morse and Mr. Stephen 
Bellon explained the proposal on behalf of the company. rd 
Jersey, after hearing considerable evidence, said the Commissioners 
would recommend the order, subject to the widening of Foster 
Street, Stourbridge. 


Dudley and Wolverhampton.—Last Friday the chair- 
man of the Tramways Oommittee reported that the negotiations 
between the Council and the British Electric Traction Company had 
been concluded. The company had sgreed to purchase the Council’s 
right of pre-emption, and had undertaken to lay down and equip 
with electrical energy the existing tramways within the next two 
years, | 


Durban.—The new scheme for endowing Durban with an 
electric traction installation is expected to be put in hand in June, 
when the Town Council will have obtained their enabling Act. In 
the meanwhile, says the British and South African Export Gazette, 
two borough officials are at present visiting this country and А егіс», 
studying existing electric tram installatione, and their report will 
serve for the guidance of the town authorities. It is intended to 
take in hand first, the important section from the Point to the end 
of Musgrave Road, the completion of which is expected to be 
realised within two years from the beginning of the works. The 
working of the completed installation is expected to realise economies 
sufficient to justify the reduction of the electric lighting charge. 


Florence.— The large central power station in Florence, 
to supply electrical energy for the tramways in that city, has just 
been completed. The plant compriees two 700-H.P. and one 390-H.P. 
compound condensing engines constructed by Messrs. Escher Wyss 
and Co., of Zurich, and three continuous current Thomson-Houston 
dynamos of equal capacity. 


Gas Traction Replaced by Electric Tractlon.— Gas 
motors for street railways have 8 been a practical success 
in Germany. Some time i g to the Mektrotechnische 
Zeitschrift, gas traction was given up on the Hirschberg Valley line, 
with the view of introducing electric traction. And now it is 
announced that the company ощ the Dessau street railway, 
which has been hitherto wor by gas motors, have decided to 
employ electric traction. 


Gateshead.— At the meeting of the Gateshead and 

District Tramway Company last week, it was reported that the new 

ment with the British Electric Traction Company, who take 

over the lease, was progressing satisfactorily. The Bill for granting 
the necessary powers was now before Parliament unopposed. 


Hastings.—Mr. W. M. Murphy, of the Hastings, 
Bexhill and District Light Railway Electric Company, has assented 
to the terms and conditions embodied in the recommendations 


made in respect of the company’s proposed trams. 


Huddersfield.—The General Pu Committee, con- 
sisting of the whole of the members of the Town Oouncil, has 
adopted a report of Mr. Campbell, the borough engineer and sur- 
veyor, recommending the use of electric traction on the whole of the 
tramways of the borough. It was resolved that the work should be 
carried out in sections, and steps be taken to obtain borrowing powers 
for the necessary additional capital, estimated roundly at £100,000. 
The first report on the subject, made by the tramways manager, Mr. 
J. Pogion, suggested that before the Tramways Committee finally 
determined upon the adoption of electric traction the Lindley, 
Edgerton, and Outlane routes should be worked by electricity as an 
experiment. Mr. Pogson recommended that there should be a separate 
power house apart from the present electric lighting station, but it 
was decided to consult the Electric Lighting Committee as to the 
terms on which they couid supply power. ‚ A. B. Mountain, the 
electrical engineer, thereupon prepared a report in which he expressed 
a preference for the Fartown route being experimented upon, as it 
was nearer to the generating works. The energy, he pointed out, 
could be provided at those works by alterations and additions to the 
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existing machinery. Mr. Pogson rejoined with a sccond report, in 
which he differed on several points from the electrical engineer, but 
especially in regard to the fact that there would be dual control at the 
electric lighting station if that station were also used forthe production 
of motive power; while, moreover, if the Lindley route only were con- 
varted the cost would be several hundred poundsa year more in capital 
charges, and over £1,000 more if the whole of the routes in the 
borough were converted. A further disadvantage would be that the 
maximum amount of power would be required for lighting snd motive 
purposes at one and the game time, and that the Tramways Committee 
would not have proper control over the works. Oonfronted with 
these divergences of cpinion, says the Bradford Observer, the oom- 
mittee called in Mr. Campbell, who, as already stated, has pre a 
report, in which he contends in the main that the wisest policy would 
be to adopt electricity as a motor generally. He sees no reason what- 
ever why such a tramway service of first rank should not be estab- 
lished on a sound basis, notwithstanding the capital required in 
addition to the capital slready invested. Regarding the electrical engi- 
neer's proposal to generate power at the existing works, Mr. Campbell 
remarks that only in extreme cases is it advisable to combine traction 
with lighting and other power. Where the system is small it is some- 
times adopted, but traction was bound to suffer unless one manager 
had complete control over both branches, that is, light and traction. 
If it were intended to convey the idea that the lighting department 
could make or supply power cheaper than the tramways department, 
there were no facts to support it. The committee should not, Mr. 
Campbell thinks, be guided by what is merely required for the section 
of tramways under consideration, but rather face the whole question. 
Assuming that the cquipment of the whole of the local tramwa 
electrically must at no distant date become an accomplished fact, 
had viewed various sites, and come to the conclusion that the Corpo- 
ration’s property at the Longroyd Bridge destructor works would 
make an ideal site for a power station. The cost of providing a 
separate power station for the Lindley section only, and the necessary 
feeders and cars, he estimates at 230,127. The estimate of the elec- 
trical engineer for the same equipment, but by extending the present 
electric lighting works, is £37,500. For converting the whole of the 
system to electric traction, with a separate power house, Mr. Camp- 
bell calculates that £99,606 of new capital would be required, bringing 
the total capital expenditure on the tramways up to £239,310. He 
estimates that by running 45 cars for 310 days in the year (there 
being no Sunday service), the income would be £62,775, and that 
after meeting all claims, there would be a Pepe of £29,944. At 
present the total income from the system is £30,870, and the profit 
for the ycar ended March, 1898, was £826, 


Italy.— Some experiments with a new system of elec- 
tric tramway traction, devised by Signor Riccardo Arno and Signor 
Aristide Caramsgna, have just been carried out at Turin. 


London.—A London paper says that a proposal is on 
foot to connect by an electric tramway system several of London's 
B.W. suburbs with the Thames at Westminster, Waterloo, and 
London Bridges, and Hampton Court. The scheme has been sub- 
mitted to several local authorities. 


Hanchester.— The Tramways Coz: mittee last week decided 


to invite tenders for the supply of three types of tramcars to be 
thoroughly tested shortly. 


Manchester and Middleton.—The Light Railway Com- 
missioners on Tuesday held an inquiry at Manchester with reference 
to the application of the British Electric Traction Oompany for an 
extension order authorising them to construct a 1000 railway 
Cheetham Hill and Rhodes, near Middleton. The application was 


strenuously opposed by the Mznchester Co tion, into whose 
bands Mr. Balfour Browne said оте one of existing tramways 
would fall in two years, and they obtained powers to work them 


electrically. - After a short time the Earl of Jersey said it was not 
necessary to continue the inquiry, as although a local authority had 
not an absolate veto under the Light Railways Act, yet the Oom- 
miseioners were bound to pay the very greatest attention to what it 
said. No one could sup that a great town like Manchester 
would willingly consent to an cutside authority having trams running 
in its jurisdiction. 

Mumbles.—The British Electric Traction Company have 
arranged terms with the Swansea and Mumbles Railway Oompany 
for the taking over of the latter company’s line, which will be 
electrically equipped. 


Newcastle.—The Newcastle and District Electric Lighting 
Company is petitioning against the Newcastle Corporation Bill for 
generating electric energy for the operation of its tramways. 


Glasgow.—Mr. H. F. Parshall was recently consulted by 
the sub-committee of the Tramway Committee upon the system of 
generating and distributing energy for the overhead tramway system. 
We have not room to give his report in extenso this week, but the 
general conclusions are summarised as follows :—'' Having regard to 
the nature of your tramway system as a whole, a single generating 
station, with high tension multiphase transmission to sub-stations 
Iccated in some of your existing car sheds and stables, will be found 
the most economical to work, involves less capital outlay, takes less 
time to instal, lends itself to complying with the Board of Trade re- 
quirements and the safety of your property in gas and water mains, 
and is of a type least likely to be superseded when further demands 
are made, either as an increases in the area to be served, or increase of 
traffic over the cxisting system. In following my recommendations 
you will be setting out with an installation of the highest class, and 
will be uuhampered by trying to make use of plant or arrangements 
that are either obsolete or unsuited for the economical working of 
your system of electric tramways.” The Tramway Sub-committee 


ower 
generating current at 500 volts. They think also thst, for 
the tramway system of the near future, w will extend, at 
numerous points, and to a considerable distance beyond the 
limits, a high tension station with sub-stations will be most effi 
and will best fulfil the requirements of the Board of 
avoid electrolysis of the water and gas pipes. They have 
them the important fact that the maximum loads for lighting 
undertaking which cach of the departments in question ba 
un g whic of the 
before it at present is sufficiently large of itsel 
of the adoption of ‘the most economical generating uni 
production of current at the lowest possible cost. That the Electri- 
city Committee could supply current for the tramways need not, they 


at the exact cost, the power for traction would require to be pro- 
duced and accounted for as a separate 3 


ves. 
that the suppl of power for the tramways by the Electricity 
Oommittes cela bo of Bo possible benefit to them unless 
to do so at a profit, which is quite inadmissible. 
consideration of the whole circumstances of the case, 
sion is that to have the 
combined would be of no benefit to either co 
on the other hand, any such arrangement would be a great 
tage to the Tramways Department. Аз pointed out in Mr. 
report, with a continuous traction load for over 20 hours 
24, as against only a few hours’ continuous lighting load, the 
ways Committee can take about four times the work out 
lant that can be taken out of the same amount of plant for | 
n addition to what has already been suggested, this gives the 
ways Committee another distinct economic advantage in 
down their own plant and prod 
current on the lines indicated. A sti 


Lum: 
ibl 


Hi 


mittee, who are responsible to the Corporation for the efficient work- 
ing of the Corporation Tramways, be still entrusted with the supply- 
ing and distributing of their own power for electric traction, sod 
that it be remitted to that committee to proceed to convert the 
C ly and distribution of power on 
the general lines by Mr. 

Instead of the police being allowed: Юю fart ot Ме зва 
rent in the event of mishaps with other wires, it 
the Corporation that their sole power shall lie in 
traffic so that no one may stand any chance of receiving injury from 


fallen wires, &c. 

` Porth and Ponty ridd.— Last week а P Sagrue, 
f the British Electric on Com wen m Swansea 
take formal possession of the four miles of tramway lying e II 
Pontypridd and Porth, which the company has acquired Mr. 
Bolomon Andrews. It is intended to equip it electrically. 


urchase. The Tramways Committee has reco 
Dorporation tramways, whether acquired or newly 


ible; also that an electrical engineer be appointed to advise 

da the matter. The Council last week adopted this report. 
Rome.—The adoption of electric traction on eight further 

tramway routes in Rome has just been officially authorised. 


Sedrley.—It was reported to the District Council last 

week v is negotiations Pith the British Electric Traction са 
у had been concluded. The company Letra, ahaa to parchase к 

Sonncil’s right of pre-emption and had un to еннен 
equip with cal energy the existing tramway wi the 
two years. | ‚ 

Sheffield.—A local paper says that May is the time now 
fixed for opening the electric tram system. 
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Seuthampton.—Members of the Tramway Committee 
visited Liverpool and Glasgow last week to inspect the electric 
tramways. 


Stockton.—The Rural District Council has received 
a letter from the Durham Oounty Oouncil regarding the po of 
the Imperial Tramways Company to apply to the Light Railway 


Haughton-le-Skerne, and also to supply the посетат о соро power, 
by laying a cable from their power station at Bto 
Hartbarn, Hilton, Long Newton, Sadberge, 


proposal any objection would be off zred by the authorities interested, 

widing the cable was laid and all details carried out to their satis- 
faction. The company has approached the Stockton Council askicg 
whether they would take a supply of current for public lighting. 
The olerk replied asking for details as to cost, and this matter 
under consideration, though noth can be done before October. 
The question whether the Tramway Compaay should Ъз allowed to 
lay their cable through Stockton for the purpose of working the 
Darlington tramways has besn referred to a committee with power to 
employ an expert. 


Swansea.—The construction of the British Electric 
Traction Company's station at Bt. Helen's was commenced last week. 
Mesers. Walters & John having secured the contract for the structure 
at about £10,000. 


Wednesbury.—The Town Council has adopted & recom- 
mendation from the General Parposes Oommittee recognising the 
. if the tramway lines within the borough with their 
steam and electrical equipment, except the cars dey ôte, could 
be acquired by agreement with the South Staffordshire Tramway 
Company on reasonable terms, of the Council purchasing taem and 
agreeing to graz. t a lease of the lines to an approved company to work 
them for а term nct exceeding 21 years, also that a sub-committee be 
appointed to ocnduct negotiations, and enter into a provisional agree- 
ment with the company for purchasing and leasing the lines, and also to 
confer and advise with the town clerk as to the opposition to the oom- 
pany’s Bill in Parliament, if it should be necessary for the same to be 
preceeded with. A sub-committee was appointed to conduct the 
negotiations. 


West Glamorgan.—It is understood that the scheme for 
constructing a light railway to Reynoldston and through the Peninsula 
of Gower has been abandoned, and that the syndicate which have the 
matter in hand, have substituted a p to construct a line con- 
necting the Swansea and Mumbles Railway with Rhossily Bay, and 
skirting all the beautiful bays of the Gower coast en route. Surveyors 
are now engaged on the proposed line of country to be utilised., 


Wrexham,.—The Council has jutt been going into the 


question of clauses in the Wrexham Dietrict Tramways provisional 
order, and they have suggested several alterations to the company. 


TELEGRAPH AND TELEPHONE NOTES. 


cessions given to the German director of the Anatolian Railway for 
the la of a cable between Oonstansa and Oonstantinople. 
Although it is only right tbat Her Majesty's Government should lend 
countenance to an English company in such a matter, still, the affair 
is so essentially a commercial one, and the benefits to be derived by 

from the establishment of a competing line to India and the 
Kast ате so obvious, that it would be well if, while lending support to 
the Eastern Telegraph Company, Н.М. Government were to obtain 
from this company some assurance that in return for the assistance ro 
given the керү should pay more consideration to the demands 
of India for a reduction o iri rates between England and 
India. During the last Internati Telegraph Oonference, held at 
Buda-Pesth, the representatives of the Indian Government, besides 
many other delegates, impressed upon 
the strong desire that was felt for a reduction of the existing bigh 
rates charged for ms to India, but the company declined to 
make any change. Under these conditions, it is perhaps not altogether 
to be regretted that the possibility of active competition has arisen, 
and is being fostered by the German Government. The difficulties 
in the way of the proposed new scheme are not great, and the need 
for such a line, apart from competition in rates, may perhaps be better 
appreciated when we remember that since about the end of January 
last the Indo-European landlines have been interrupted on several 
cocasions. In establishing the new line to the East, it would be advan- 
tageous, we think, to continue the submarine cable from Constanti- 
nople, following the north shore of Anatolia, to Trebizond, touching 
on the way, perhaps, at Koslu Bay, Sinope, and Kerasunde— 
a cable not much more than 550 miles in length. From Trebisind 
to Kuweit, a port on the north shore of the Persian Gulf, under the 
sovereignty of the Sultan of Turkey, and which it is rumoured the 


are about to lease, only requires about 800 miles of land- 


line if the route vid Diarbekir, Bagdad, and the Euphrates valley is 


followed; and at the head of the Persian Gulf the line could easily . 


be connected with the Indo-European Government system, which 


would thus be in a position to arrange for the reduced rates which . 


they asked for at Buda-Pesth. The Euphrates valley landline has 


the Eastern Telegraph Company. 
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hitherto been looked on as a negligible quantity, as under Turkish 
management it has been practically useless; but now that the matter 
is being taken up by Germany we may look for a service at least as 
efficient as that afforded by the Indo- European Company's landlines, 
which were to a great extent initiated by German enterprise. As 
showing the diversity of the int zrests held by the Eastern Telegraph 
Oompany, it is noticeable that in the case above referred to they 
claim the support of Her Majesty’s Government; whereas, they are, 
or were, large shareholders in the case of the Deutsche See- 
Telegraphen Gesellschaft, a Cologne company, based on a German 
concession, which has for ultimate object the establishment of a line 
of cable from Germany across the Atlantic, which shall not touch on 
English ground, and shall afford a means of competition against the 
саак Atlantic cables which ате toa great extent owned by English 
capitalists. 


The Government and the Telephones.—Sir James 
Fergusson writes to the Times with reference to Monday's debate in 
the House, pointing out that the Secretary to the Treasury, in bis 

, contended that he could replace the whole of the National 

hone Company's wires for £2,500,000. He argued that as the 
cost of 96,000 public wires was stated to the Committee to have been 
on the ave £40 a wire, making £3,800,000, if £1,250,000 of 
“watered capital " (i., the surplus paid for the market price of the 
shares of the companies absorbed) be deducted, it leaves a little over 
£2,500,000. ‘ Whatever be the merits of the ‘water’ question, it 
cannot be right,” says Sir James, to deduct the sum so described 
from the actual cost of the wires, by this time itcreased to over 
100,000. The blunder is remarkable as having been made by a 
Finance Minister. I should like to aid that since the agreement was 
made with the Post Office in 1692, whereby the trunk wires were 
acquired by Government, ard.certain restrictions upon the action of 
the company removed, the additional capital expended has been 
almost £2,5C0,000, in which there was no ‘water’ at all, snd the 
ae (including private lines) have increased from 48,000 to 

,000. 


The Hawaiian Cable.—A Washington despatch dated 
За inst, rays that the item dealing with the laying of a cable to 
Hawaii has. struck out of the Sandry Civil Appropriations Bill 
on the insistence of the members of the House of Representatives on 
the Oonference Committee. 


The Natienal Telephone Company's Bills.—The 
Standing Orders Committee on Tuesday had before it the National 
Telephone Oompsny (Nos. 1 and 2) Bills, against which the Examiners 
of Private Bills have reported that the rules of Parliament bave not 
been complied with. The Bills, which are to some extent alternative 
propcsals, have mainly in view the acquisition of powers for opening 
up streets, &o., for the laying down of their wires in urban districte, 
and they slso constitute the Railway and Canal Commissioners a 
court of appeal in cases of dispute.—The committee decided to dis- 
pense with the Standing Orders, and allow the Bills to proceed on 
condition that the clause in each Bill referring disputes with regard 
to road opening to the Railway Commi:siop, be struck out. 


The Pacific Cable.—In an article on “Colonial 
Affairs" the Morning Post s&ys:—" Telegraphic communication 
between the Pacific Oolonies is becoming every day more a matter of 
necessity, and as it is understood that all the es conoerned are 
prepared to pay their share of the cost of the upkeep it is difficult to 
see why there should be any further delay in the matter. Of course 
it is to be an all-British cable—that is to say, it is not to touch any 
station that is not on British territory, but there is no reason why 
there should not be collateral connections, which could be cut at any 
moment in the event of a Euro war. The question of Ssmoa 
being a group of neutral islands not matter, as Samoa would be 
only a collateral connection, but if order is to be restored in Samoa 
cable communication between Apia and Vancouver must be brought’ 
about, and brought about as soon as possible.” 


. Post Office Telephone Operators.—In the House of 
Commons the other dsy, replying to Mr. Provand, Mr. Hanbury said :— 
* With few exceptions, the operators on the Post Office local telephone 
exchanges are women. They, as well as the operators on the truck 
lines, are at preaent unestablished, and have no fixed scales of pay, 
but proposals are now before the abate for settling their position 
and wages. In the meanwhile they are paid wages of ing amounts, 
according to their length of service, and are allowed holidays, sick 
pay, and medical attehdance, but, being at present unestablished, they 
are not entitled to vane All operators taken over from the 
пала Telephone Company have been granted an increase of 4s. 
per week." < | 


Subsidised and State-Owned Cables—At a meeting 
cf the British Empire League held last Monday, under the presidency. 
of the Duke of Devonshire, the following resolutions were moved by 
the Hon. W. P. Reeves, the Agent-General for New Z:aland:— 
1. That this Council noted with pleasure the action of the Australian 
Colonies and New Zealand in offering to guarantee an increased prc- 
portion of the cost of an all-British cable, and expresses satisfaction 
that the Dominion of Canada is willing to share the remaining pro- 
portion өт with the mother-country.” 2. “That in view of the 
undoubted valueof the Pacifiacable to the Empire, and of its probably 
pe result asa commercial enterprise, the Council expresses a 

ope that every effort will ba made to overcome any obetacles that 
may delay the co-operation of the mother-country in the undertaking.” 
After an interesting discussion, the further consideration of the тєво- 
lutions waa adjourned till next meeting. We do not propose here to 
deal at any length with the subject above referred to, as we bave 
already on many occasions expressed our views, which we haye fonnd 
no reason to alter. We would, however, point out that the position 
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would ba much simplified by the publication of the evidence and 
reporfs connected with the Pacific Cable Commission held at the 
Colonial Office at the end of 1896. With this information before 
them, we venture to say that those who are not connected wi*h tre 
cfficial world would be in a better position, not only to discuss the 
subject, but possibly also to understand the rources of difficulties and 
objections which have delayed its accomplishment, and to assess 
accurately the true value of these. Some space is devoted in a con- 
temporary to furnishing objections to the proposal that the system of 
cables advocated by Sir Sandford Fleming should be State-owned. 
This objection, however, in the present instance can only be a matter 
of degree, not of principle, asthe lines with which these State-owned 
cables would to some extent compete аге at present in receipt of aid 
from various Government sources, and have already received iu sub- 
sidies, guarantees, &c., considerably more than £3,000,000, apart from 
‘various concessions and pri es which stand in the way of free com- 
petition. In reviewing an le which appeared in last month's 
Nineteenth Century, our contemporary says: "Mr. Hurd states that 
‘the present tax on interoommunication would cease;’ but it does 
not appear that messages are to be carried free." To us it seems 
clear that Mr. Hurd in no way suggests tke total abolition of pay- 
ment for telegrams, the tax " he refers to appears to be th» excessive 
amount charged for telegrams beyond the sum which would afford a 
fair return on a fair estimate of the cost of the cables at present 
carrying the traffic. As to the question of cables in war time, dealt 
with by Sir James Anderson several years ago, we find that Sir James 
Anderson writes: I do assert very positively that a dozen Alabama- 
like craft can be very quickly made ready to cut as many cables as 
may bs desired.” It is clear that the cables to suffer first would be 
those most easily reached and destroyed; at present these un- 
doubtedly are the group of cables which cross the mouth of the 
English Channel, off Brest. Here converge all the submarine cables 
which form our means of communication with Gibraltar, Malta, 
Egypt, Africa, India, China, Australia, and New Zealand, and these 
run for over 150 miles in water under 100 fathoms in depth; and in 
this area the Alabzma-like craft,” spoken of by Sir James Ander- 
son, could in a very short time work such havoc, as would probably 
convince even those most interested in the existing cables, of the 
national value of a system of cables tuch as that proposcd by Bir 
Sandford Fleming, which would lie in deep water, and far from 
immediate danger of interruption. We are quite aware that in theory 
the mouth of: the Channel will be so thoroughly patrolled, that the 
disaster we foreshadow is theoretically impossible, but in any case, 
to use a homely metaphor, we would much prefer that all the eggs 
should not be in one baeket.” Our contemporary advances as an 
argument to be carefully weighed, that should the State take 
action in extending the strategical cables referred to, one of 
the effects would be to destroy the international character which 
submarine cables have hitherto borne." It is extremely de ubtful to 
us whether in war time cables bave ever borne an international 
character. Even in the recent war we have seen cables, the property 
of English companies, cut and interrupted by the belligerents, and, 
on the other hand, we have aleo seen telegraph companies owning such 
cables, refuse to restore and work them pending hostilities, 


Telegraph Act (1892) Amendment Bul.—In the 
House of Commons the other day, on the order that the Telegraph 
Act (1892) Amendment Bill be read a first time, Bir О. Cameron asked, 
as а point of order, whether this Bill did not deal with matters which 
should be dealt with in a public and not a private Bill. The Bill now 
before the House dealt not merely with the whole metropolitan area 
bat 5 entire tes ce bg ка there was no possibility of 
remedying the matter by expungin uses, as practically the entire 
ВШ would have to be expunged. The Bill established a new juris- 
diction which was to superrede the local authority in matters affect- 
ing their streets. The Act which the Bill proposed to amend was one 
conferring powers not on the National Telephone Company, but upon 
the Post master-General ; the Telephone Company only came forward 
as the licansee of the Postmaster-General. The 8 r replied at 
some length to Sir O. Cameron, and he said that he regarded the dis- 
cussion on the first reading of a private Bill as being now as oom- 
pletely obsolete as on the first reading of public Billa. If the hon. 
member desired to bring forward his objections to the Bill on its 

merit» his opportunity would aríse on the second reading. The Bill 
was then read a first time. 


Telegraphic Interruptions and Repairs;— 
OAPLBS. Down. Repaired, 
Amason Company's cable— 
Oable beyond Gurupa... June 11th, 1898 , - 
French Company's cables— 
New York-Hayti ... Feb. 10th, 1899. - 
Paramaribo-Cayenne ... Feb. 10th, 1899 ... "T 
Dakar-Bathu:st eve [II] F'eb. 9th, 1899 eee eee 


LaNDLINES. 
Lines near Fao (between 
Bagdad and Bassora) — . . Feb. 16th, 1899 ... March, 5th 1899. 
Communication with Interior 
of Nicaragua, except Rivas Feb. 24th, 1899 ese 
Indo-European lines (be- | 
tween Kertsch and Souk- 
houm-Kale)  ... .. March 1st, 1899  ... March 4th, 1899 
, Odessa and Kertsch ... March 6:h, 1899 208 
Saigon-Bangkox .. March 7th, 1899  ... 


A Telephone Service Meter.—We understand that the 
Barnet automatic telephone service meter is being pushed in this 
country by a syndicate. The meter is the invention cf Mr. T. 
Barnet, of Sydney. When municipalisation of telephone systems is 


in prospect, with a view to more extensive and efficient use of this 
means of communication, the syndicate comes forward at the psycho- 
logical moment to press upon telephone uudertakera the advantages 
of a toll system in preference to the usual fixed charge per annum, 
the cost of a service being regulated by the (xtent to which a sub- 
scriber uses it. If a price were to be paid for each call, it would put 
& brake upon those who occupy tho lines with what have been termed 
" frivolous” and unnecessary messages, while it would bring the tele- 
pone within the reach of the large class who are indisposed to pay a 

igh yearly subscription. A small nominal subscription to every 
user with a trifling charge for each call is in barmony with some of 
evidence given before the Select Parliamentary Committee and more 
or less with the findings stated in the report of that Committee. We 
are not yet able to state the exact details of the Barnet service meter, 
but the Barnet Automatic Telephone Service Meter Syndicate is 
represented in this country and the Continent by Mr. A. L. Baird (of 
Sydney), at 55, Chancery Lane, E. O. 


CONTRACTS OPEN AND OLOSED. 


OPEN. | 


Aberdeen. — March 10th. The Elcctric Lighting Com- 
mittee wants fen ders for the supply «f copper strip. See Official 
Notices March 3 d. 


Aberdeen. — March 29 cb. The Corporation wants tenders 
for permanent way, overhead line work, feeder and test cab'es, cars, 
те, &c., for electric tramways. See our Official Notices" 


Ambleside —Tenders are, according to an exchange, 
about to з invited for gas engines, generators, boosters, switchboard 
and battery, and mains for electric lighting at Ambleside. Intendiog 
tenderers should send their names to the engineers, Messrs. Hopkin- 
sons & Talbot, 26, Victoria Street, 8.W. 


Barking Town.— March 27th. The Urban Council 
wants tenders for an 80-kw. steam dynamo (vertical bigh speed 
enclosed engine and боро. dynamo), with pipe-work and acces- 
sories. See our “Official Notices " this week. 


Belfast.—March 16th. The Electric Committee wanta 
tenders for switchboard extensions. See our “ Official Notices” 


February 24th. | 
Bury.—March 20th. The Electric Lighting Committee 
wants tenders fora Lancashire boiler with steam and other pipes. 


Bee “ Official Notices " March 3rd. 


Canterbury.—March 14th. Tenders are wanted for 
boiler house plant, engine house plant, extensions of switchboard and 
mains. See our Official Notices” February 17th. 


Dundee.— March 15th. The Gas Commissioners are 
inviting tenders for four Lancashire boilers, two 450-H.P. steam 
engines and dynamos, and one 700-H.P. steam engine and dynamo. 
Particulars from the electrical engineer, Mr. W. H. Tittensor. See 
our “ Official Notices” February 17th. | 


` France.— February 16th. Tenders are being invited by 
the French Post and Telegraph Authorities in Paris for the ғарріу 
of 825 tons of bronzə or copper wire. Tenders to be sent to Le Bous- 
B-cretariat d'Etat des Postes et des ар, Rue de Grenelle, 
103, Paris, whence particulars may ba obtain 

Glasgow.—March 15th. The Corporation wants tenders 
for the reconstruction of tramways according to specification. See 
our Official Notices March 3rd. 

Greenock. — March 16th. The Police Board wants 
tenders for mains, aro lamps, poles, &. See “Official Notices 
March 3rd. 

Hammersmith.—March 15th. The Vestry invites 
tenders for water-tube boilers, 1,000-H.P. slow speed engines, and 
two 60.-kw. alternators, feeders, and cast-iron pipes. Вее Official 
Notices February 24th. 


Lewes.—March 24th. The Corporation is pared to 
receive offers from those willing to ost blish an electric ty supply 


undertaking. See our “ Official Notices " February 17th. 
London.—March 14th. The Great Central Railway 
Company are p 


to receive tenders for the supply, during the 
12 montha ending April 30th, 1900, of electric light materials. 
Sealed tenders endorsed Tender for——” to be in the hands of 
Mr. Өт 8. Holt, secretary, not later than 10 a.m. on Tuesday, 


Pernambuco.—March 18th. The Government of the 
State of Pernambuco invites tenders for the construction of an electric 
tramway to run between that city and Olinda, situated at about 
three miles distance. Tenders, duly sealed, must be addressed to the 
“ Becretaria da Industria,” Pernambuco, and should be received there 
not later than March 18th. Further particulars may be obtained on 
applicaticn at the Commercial Department of the Foreign Office any 
day between the hours of 11 a.m. and 6 p.m. 


(Continued on page 383.) 
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CANTERBURY CORPORATION ELEOTRIOITY 
p . WORKS. | 


VARIOUS forms of light. have been in use in the ancient 
city of Canterbury since the days of Chancer’s Pilgrime, and 
we have the pleasure of chronicling the fact that the electric 
light hag now been adopted. It has taken a long time to 
come about. The supply of gas and water in Canterbary i is 
in the hands of one company, which, ten years ago, promoted 
a Bill for the farther extension of their plant and powers, 
including authority to supply electrical energy. The 
City Fathers, however, thought that the company 
was going a bit too far, with the result that the electric 


County Hotel, lighted it throughout with the electric light, 
generating the current upon the premises. So satisfactory 
did the sample appear, that the Council took into considera- 
tion the advisability of giving the whole of the citizens the 
opportunity of lighting their premises electrically, and 
finally, in September, 1895, the Council appointed Me. 
Robert Hammond, M. Inst. C. E., M. I. E. E., to draw up a 
report. An Electric Lighting Committee was formed, and 
Alderman Mason, who from the first has been the enthusiastic 
friend of the new illuminant, was appointed the chairman. 
In due course the report made ita appearance, and, as may 
be expected, Mr. Hammond strongly urged the advisability 
of the Corporation taking up the work of electric lighting 


View oF ENGINE AND DyNAMO Room. 


lighting powers cought by the gas and water company were 
ref used. Hardly, however, had the Corporation disposed 
of this application than the Brush Company gave them 
notice of their intention to apply for & provisional order, 
with the usual result that the Town Council got their own 
order, it receiving the Royal assent on Jane 11th, 1891. 
The Brush Company, not to Ъз left out in the cold, im- 
mediately began negotiations with the Corporation for a 
transfer of their powers, and finally an agreement was arrived 


at, but for some reason, which we have not been able to 


discover, the agreement was never signed. 
The next step was made by an enterprising citizen, by 
name Councillor Lukey, who, in remodelling. the ancient 


themselves, and prognosticated a profitable future for the 
undertaking in view of the number of low-roofed shops and 
premises abounding in the old city. In addition Mr. Ham- 
mond urged that а refuse destructor should be erected. In 
this connection we cull a sentence from his report :— 

“« 6... . I think there will be an opportunity of 
utilising in Canterbury what is, at the present time, a waste, 
and, I might venture to add, a dangerous product. I refer 
to the city refuse, which has hitherto been dealt with in a 
laborious and: costly way. It is, as you know, at present 
carted to the Sewage Disposal Works. On the way it turns 
опе of the fairest lanes in England; much frequented by 
citizens and: neighbours, into a polluted place. At its 

F 
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destination it has been heaped into a mound forming an 
eyesore to the passing railway travellers, The natural and 
proper method of disposal of the refuse of dustbins is by 
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{| CABLE CONNECTIONS TO METERBOARD AND SWITCHBOARD, 


cremation, and if the Corporation adopt this method it 
would be an economical plan to combine the dust destructor 
works with those for electric lighting.” 


Board was made for sanction to a loan of £20,000 to carry 
out the first works. 

The opponents of the scheme, however, though tempo- 
rarily thwarted, organised a very strong opposition to it, 
with the result that on one pretext or another, it was 
delayed for a whole year, and the Local Government Board 
inquiry did not occur until May, 1897. It proved a most excit- 
ing one, the solicitors of the gas company having promoted a 
memorial against the electric lighting, and the opposition 
being conducted by Queen’s counsel and by leading solicitors 
in the town. However, all was of no avail, and finally the 
Local Government Board granted the loan. Mr. Ham- 
mond was allowed to get to work, and in due course to issue 
his specification. This saw the light in November, 1897; 
tenders were duly received, and the contracts distributed as 
follows :— 

Buildings and foundations "Lee 
Boiler house plant ove в 
Engine house plant 


A. J. Brewster, Canterbury. 

Robert Taylor & Son. 

India-Rubber, Gutta-Percha, and 
Telegraph Works Co., Limited. 

James Spencer & Co. 

Crompton & Co., Limited, 

Chloride Electrical Storage Syn- 
dicate, Limited. 


Overhead travelling crane 
Switchboard and instruments 
Battery of accumulators .., 


Mains — insulated. cables and 
trenching 2 eee KA 

Public lamps—arc and incandes- 
cent lamps, posts, and brackets Crompton & Co. 

Meters on : S, Z. de Ferranti, Limited. 


The system fixed upon by Mr. Hammond was the low 

tension three-wire system with a voltage between the outers 

of 440 volts, feeders being taken from the works to suitable 

spots in the city. | 
In the course of laying the mains the Corporation issu 

a circular to consumers expressing their willingness to carry 


Western Electric Company. 


BOILERS AND MECHANICAL STOKERS. 


After a good deal of discussion Mr. Hammonds report 
was adopted, and an application to the Local Government 


the supply mains into consumers’ premises free provided that 
the request for connection was made while the trench in 
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front of the premises was opened. The offer was very freely 
accepted, and during the laying of the mains 136 premises 
were connected up, thus putting the works in the magnificent 
position of starting with over 3,000 lamps on the firet 


night of su piy. Indeed, the capacity of one of the sets 
of plant is fully taxed to supply the pioneer customers, with 


the result that the Corporation have instructed Mr. Hammond 
to draw a specification for an extension involving a further 
expenditure of £12,000, and tenders for the additional plant 
were recently invited. 

A portion of the new work consists in laying mains in the 
Cathedral precincts, and we hope it will not be long before 
the venerable cathedral will have introduced into it the only 
light which should be permitted in these ancient edifices, it 
being well known that gaz has a most deleterious effect upon 
the stonework, as evidenced by the stone dust which is to be 
found in all gas lighted ch | 

The choice of a site occupied, as it always does, a good 
deal of anxious thought, but finally one was hit upon, which, 
though somewhat removed from the heart of the city, has 
the great countervailing advantage of an ample supply of 


water for condensing and an easy коо for coals, The 
buildings were set ont by the consulting engineer, the detail 


plans being ably made by Mr. Adam Horsburgh Campbell, 
Assoc. M. Inst. O. E., the city surveyor. The contract was let to 
a local firm, Mr. A. J. Brewster, the chimney, which especially 
attracts attention, having been erected by Mr. George Tourney. 


DESCRIPTION OF PLANT, 


In the boiler house there are two Lancashire boilers, each 
80 feet long x 7 feet diameter, designed for a working prese 
sure of 140 lbs. per square inch. 

The bulk of the boiler mountings are by Messrs. Charles 
Winn & Co, and comprise dead weight safety valve, high 
steam and low water valve, janction valves, &c., but the 
water gauges and blow-off valves are of Messrs. Hopkinson’s 
manufacture, The furnaces are fed by mechanical stokers, 
which were made by Mesars. Proctor, and are driven by an 
electric motor fixed in the economiser chamber. A Cameron 
feed pump, Sirius injector, and Green’s economiser of 96 
pipes complete the equipment, the last named being driven 


an ordinary continuous load, but is designed to work up to 
84 kilowatts if required. The working steam pressure will 
be 125 lbs. per square inch at the engine stop valve when 
condensing, or 140 lbs. non-condensing. Each set is fitted 
with a Kórting condenser capable of maintaining a vacuum 
of 26 inches when the engines are working at full load. 


Laying MAINS. 


The condenser is fitted with a non-return valve to 
revent water backing up into the cylinder, and there 
is also а Blake and Knowles automatic valve fixed on 
the branch pipe leading to the atmosphere. By an ingenious 
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PLAN OF 


by the same motor as the stokers. The whole of the boiler | 
house plant was supplied by Messrs. Robert Taylor & Sons, 
of Marsden, Yorkshire ; 

The generating plant at present at work in the engine 
and dynamo room consists of two  Belliss-Silvertown 
high speed direct current sets, composed of a standard 
Belliss two-crank compound engine, with two Silver- 
town single horse-shoe under-type dynamos fixed one at each 
end of the crankshaft. Each plant is capable of giving an 
output of 75 kilowatts at a pressure of 220 to 250 volts as 


STATION, 


arrangement of levers, an air cock on the condenser is inter- 


locked with the water valve in such fashion that the air cock 
must be opened, and the vacuum broken in consequence, as 


soon as the water valve is partly closed. By this means the 
full head of water on the condenser is ensured. | 
The steam range is comprised entirely of lapwelded steel 
pipes. From each boiler there is a 5-inch branch leading 
into a cast-iron tee piece, which also forms a drain pocket, 
being fitted with steam traps for leading away any water 
that may condense in the pipes, These tees are connected 
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by &.6-inch steel pipe fitted with a Hopkinson parallel slide 
valve, with outside screws, and from them are led the 4-inch 


steel branches to the engine separators, each branch being 
furnished with a stop valve which can be manipulated from 
the engine room floor level. | 


The steam after leaving the engines is exhausted eitber . 


direct into the atmosphere or into the condenser already 
described. The atmospheric exhaust pipe and the discharge 
pipe from the condenser are laid side by side under the 
engines, passing through separate tunrels in the concrete 
foundations, and are continued thence in straight lines to 
the outside of the buildings. Here the atmospheric pipe 
takes an upward turn, rising toa height of 10 feet above 
the roof, and the discharge pipe terminates in a brick gump 
from whence the condensed steam and water are returned to 
the river. The high and low pressure drain pipes from the 
engines follow the same course. 


The feed water is drawn from а small underground tank 
connected to the larger tank by a 3-inch pipe passing through 
а Kennedy meter. The water level in the feed tank is kept 
at a constant level by means of a ball valve. There is a 
Beparate connection from the town's water main to the feed 
tank, The exhaust steam from the feed pump is utiliged to 
raise the temperature of the feed water, a flat condensing 
coil being fixed in the feed-water tank for this purpose. The 
lower ehd of this coil is connected to the base of the over- 
flow pipe. The condensed steam finds ita way through this 
pipe to the drains, and any vapour that may remain is 
carried away up the chimney, the overflow pipe being 
extended vertically with this object in view, and having a 
а formed іп the side to serve as the overflow from the 
tank. 

The feed pump has two deliveries, and from it to the 
boilera there is a complete double range of ifeed pipe, one for . 
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SWITCHBOARD. 


The water for boiler feed and for condensing purposes is 
pumped from a sump outside the building by means of two 
electrically driven centrifugal pumpe, each capable of lifting 
5,000 gallons per hour, the total lift being about 80 feet. 
The pumps are by Messrs, Evans, of Wolverhampton, and 
are driven by Silvertown motors. Both pumps deliver into 
a cast-iron water storage tank of a capacity of 20,000 gallons, 
a float and index being provided for showing in the engine 
room the height of water in the tank. 

The storage tank is supported on girders over the econo- 
miser chamber for which it serves as the roof. The town’s 
water supply can also be pressed into the service if required, 
a 38-inch connection having been made to the storage tank 
with valve outside the pump chamber. 

The water supply to the condensers is carried overhead 
across the engine room, and with the exception of the steam 
ier this is the only overhead pipe in this part of the 
works. | 


hot feed and the other for cold. These feed pipes are 
8-inch cast-iron pipes, and are fitted with Hopkinson 
valves. The cold feed passes direct from the pump room to 


the boiler house, being connected by a 24-inch copper 
branch to a check valve on each boiler. The hot-feed passes 


from the pump room to the economiser and thence returns to 
the boiler house, and is there connected by similar copper 
branches to check valves on each boiler. The injector can 
also deliver water into either the hot or cold feed range. 

In addition to the steam dynamos there is a variable ratio 
motor-generator intended for use as a booster when charging 
the batteries from the omnibus bar. The generator side is 
designed for a working current of 90 amperes, with a 
variable pressure of 20 to 100 volts, the motor being driven 
at a pressure of from 220 to 250 volta. 

The whole of the engine house plant and pipe work has 
been erected by the India-Rubber Company. 

An overhead travelling crane capable of lifting up to 
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10 tons (made by James Spencer & Co., of Wednesbury) 
spans the engine house, a noteworthy feature being the very 


limited use of cast-iron in ita constraction. О 
The accumulators were supplied by the Chloride Electrical 


Storage Syndicate, Limited, the cells bsing thé well-known 


“К” type now used во extensively in electricity supply 
stations. They are constructed upon a combination of 
mechanical and chemical principles, combining the advan- 
tages of the Planté and Faure types of plates, lightness, 


durability, large capacity, and high rate of discharge, being: 


ial features. 

The complete battery consists of 280 cells in glass boxes, 
having a win of 630 ampere-hours, and is capable of main- 
taining a discharge of 60 amperes continuously for 10 houra 
with a terminal E. M. F. of 500 volts. It is, however, only 
intended to charge 240 cells at the etart, the remainder being 
held in reserve and for spares, and added as required. The cells 
rest on wocden trays supported on glass insulators, and are 


" The board is divided into three sections, the positive on 
the right, the battery and middle wire in the centre, and the 
negative on the left. It is arranged for dealing with the 
four dynamos, arranged two on either side of the three-wire. 
system, two batteries of accumulators with arrangements for 
charging the inuer cells by the motor transformer, also for 
ds feeder maius with the necessary instruments and plug 
ars. | ; 
The side sections are divided. horizontally into three panels. 
devoted to dynamos, plug bars, and feeder circuits respeo- 
tively, reckoning from the bottom panel. : j 
In circuit with each dynamo is placed an ammeter, and & 
combined duplex switch and fuse, the switch being arranged 
with a special sparking piece in order that its main contacts 
may not suffer damage should there b» any current passing 
when the switch is operated. There is also au adjustable 
minimum cut-out of the well-known Crompton typ». 
There is 8 common voltmeter in the centre of the panel for 


' 
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ANOTHER VIEW OF ENGINE AND Dynamo Room. 


suitably arranged on stands for easy inspection. The stands 
are of pitch pine, and all horizontal parts are protected from 
acid spray by sheet lead bent along the edges in the form of 
an inverted U. | | 

The connections from the cells to the switchboard are made 
with lead covered cable. The battery is charged direct from the 
omnibus bara; a somewhat novel feature of the arrangement 
being the position of the regulator cells, which are not fixed 
on the extremities as is usual, but in the centre of the 
-battery on either side of the middle wire. The object of this 
arrangement is to enuble all the regulator cells to be charged 
by one booster at the same time that the main battery is 
being charged. 


SwiTCH GEAR. 


The whole of the work in connection with the switchboard 
and regulating gear has been carried out by Messrs. Crompton 
and Co., London and Chelmsford, to the engineer's specifi- 
cation and requirements. 


the two dynamos. The centre slate contains the plug bars, 
which are of massive contraction, and are so arranged that. 
either dynamo or battery may be connected on t» any one of : 
the five feeders or on to the works’ circuit. с m 
The. top panel contains the five duplex switches and fuses 
and ammeters for the feeders. The Doga T side af the 
board is exactly similar to the positive side desoribed above. 
A sloping elate shelf at a convenient height ruus the 
entire length of the board, and on it are mounted the shunt 
breaking switches and also the regalating switches for the 
dynamos, The two centre swit zhes are in circuit with the 
motor generator, the starting switch for this being placed on 
the wall of the engine room close to the motor generator itself. 
The centre section, as stated above, contains the battery 
gear which consists of a charging switch, the contacts of this 
being on the board, and a 30-way discharge switch. The 
handle and indicator only for the latter are on the board, the. 
Switch itself being bolted to the battery room wall, and 
operated from the front of the board by a long spindle. 
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This arrangement saves a large number of cables being 
carried across the space at the back of the board, and con- 
sequently the connections at the back of the board are very 
much simplified. 

The double-pole switch shown on the right-hand panel is 
for the dynamo of the motor transformer, and the double- 
pole throw-over switch on the left-hand panel is for throwing 
the motor side of the transformer on to other side of the 
circuit for balancing Гогровее. The two single-pole switches 
shown on either panel are emergency switches in the battery 
circuit. E | 

The top panel contains the voltmetera for reading the 
pilot, omnibus, feeder, battery and motor transformer volts, 
the switches for these voltmeters being placed within easy 
reach on the lower panels. At the top of the board are placed 
the two battery ammeters, the middle wire ammeter and also 


the ammeter for reading the charging current of the motor 


outer of the cable. The insulation between the inner and 
outer conductors is composed of paper and jute, the 
remaining insulation of jute only, the whole being 
ur чы назы with insulating compound and oov 
with lead ith inch thick. Тһе  lead-covered cable 
is then served with Hessian tapes and armoured with two 
steel ribbons each 040 inch thick laid on spirally so as to 
break joint, and finally served again with two Hessian tapes, 
The distributing network, consisting of °125 square inch and 
*] square inch triple concentric cables, is so arranged that it 
embraces the whole of the principal streets, making a total 
length of 5} miles. This network is fed at five points by 
triple concentric feeder cables, brought direct from the works 
to specially designed boxes together with the necessary pilot 
wires.. Wherever quae the pilot wires have been up 
forming 6-core and 9-core cable, 

Disconnecting boxes of the three-way and two-way type 


City or LoNpoN.—SwircuBoARD CONTROLLING HIdRH TENSION FEEDERS. 


transformer. All ammeters on the board are of the shunted 


пе (шщ by Crompton & Co.), the shunts being 
р at the back of the board, the voltmeters being of the 


cg known Kelvin type manufactured by Messrs. James 


te. 

-The whole board is contained in a wrought-iron frame, 
the slates being held in position by bolts passing through 
ebonite bushes, A neat brass strip is screwed on to the front 
of the framework in order to hide the joints. One of the 
accompanying illustrations gives an excellent view of the 
board and gear. 


THE MAINS. 


The contract for the underground mains has been carried 
out by the Western Electric Company, North Woolwich. 
They are of the triple concentric lead-covered and armoured 
type laid direct in the ground. 

he middle or nentral wire of the system is placed on the 


have been fixed at various points in brick pits so that any 
section or sections can be fed from any of the five-feeder 
cables if necessary. 

The house connections are made to the mains by means of 
the Western Electric Company's house service of the 
split type, filled solid with i ting compound, and the end 
of the service cable is finished off in a newly designed single- 
pole fuse box also made by the Western Electric Company, 
who undertook tbe connection of consumers’ wires to 
mains, the fixing of meters, and the connection of cables in 
the works to meter board and switehboerd. 

The accompanying illustrations show the laying of the 
mains in progress 1n one of the principal streets, and the con- 
nections of cables to the meter and switchboard. 


PUBLIC LIGHTING. 


Some may cavil at the introduction into the ancient streets 
of Canterbury of such modern articles as arc lamps, but at 
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t they are used sparingly, there being only a dozen 

xed in the most prominent situations. The committee, 
however, have adopted the extremely good principle of gub- 
stituting electric incandescent lamps for gas lamps on the 
whole course of the mains, and when this portion of the 
work is completed there will be 170 posts, each containing 
an incandescent lamp enclosed in a Frélereau lens. So much 
care has been exercised aver the choice of poste, that this 
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are arranged to be turned off from six oentres with switch 
boxes connecting to one of the outers of the system in the 
distributors, a single armoured switch wire running alon 
each street. Each lamp, therefore, has one pole connec 
to the outer or neutral wire of the distributing main and the 
other pole connected to the special return, all the connectio 
being arranged in a special junction box. - | 
The lamps and pillars have been supplied and fitted up by 


City or Lonpon.—FERRANTI Set. 


work has been unfortunately delayed, and asuthe posta are 
still in the founders’ shops, no opportunity is given at pre- 
sent of judging of their effect, but we can say with certainty 
that they will be a great improvement upon the present gas 
arrangements, 

The arc lamps which light the main street are arranged to 
run in one series of nine at 440 volts controlled from the 
works, and one series of four at 220 volta with controlling 
switches, &c., at the police station, The incandescent lamps 


Messrs. Orcmpton & Co., Limited, of Chelmsford, the smaller 
pillars being to a special design prepared by Messrs, James 
Allen, Sen., & Son, of Glasgow. 


SCALE OF CHARGES. 


The little pamphlet which Mr. Hammond always draws up 
for his works has done good service at Canterbury. The 
price fixed by the Corporation is :—Private lighting 6d. per 
unit, and power and heat 31. per unit. The great success 
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that has attended the pioneer lighting is, we trust, an angury 
of the continued success of the undertaking, which certainly 
starts under better auspices than any other municipal under- 
tak ing of its size in the kingdom. x 


EXTENSIONS, 


The specification already referred to was issued a fort- 
nigzht ago and embraced the following plant :— 


«Dae 1 boiler 30 feet x 8 feet combined with mechanical 
stokers, &c. 
Ore high speed 150-kilowatt steam dynamo and accessories. 
Necessary steam, exhaust, water pipes, &oc. 
Condenser, centrifugal pump, motor and switch gear. 
Addition to switchboard. 
Addition to mains. 


Had the scheme not been £o bitterly opposed in ita early 
stages, the City Council would no doubt have been 
emboldened to put in rather larger plant than that to which 
they limited Mr. Hammond, a fact which they now deplore, 
as there would have been a saving of money as well as space 
had the more generous plan been adopted. The representa- 
tives of other local authorities should take a lesson. 

Finally, we heartily congratulate the Corporation, con- 
tractors and consulting engineer, on the initial success of the 
undertaking, and we extend our thanks to Mr. G. Spencer 
Hawes for his assistance in compiling the foregoing. 


THE CITY OF LONDON ELECTRIC 
LIGHTING COMPANY'S WORES. 
(Continued from page 940.) 


THE original designs of the system divided the City for 
lighting purposes into two halves, cach of which was to be 
ре from two distinct works, which were to be situated 
at Bankside and Woolquay. Althovgh plant was actually 
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erected at the latter place, it soon became evident that the 
most advantageous course was to centralise the whole of the 
plant, and eventually the Woolquay machines were trans- 
planted to Bankside. The idea ot keeping the City in two 
р is still maintaiaed and the works fall naturally into 
istinct sections, one half of the station supplying one district 
of the City and the other half feeding the remainder. The 
machinery is also controlled from two separate boards, and 
the working arrangements are so distinct that while one 
section of the machinery is working at full load, due to a fog 
over a portion of the City, the other is doing practically 
nothing. It must not be supposed, however, that there is no 
method of intercommunication between the two, for by 
means of interconnecting switches a machine from one 
portion could be connected on to the other side of 
the works, or when the necessity arises, such as at times 
of small demand, the two sections of the City can 
be supplied from either section of the works. There is no 
doubt that the conditions of supply are exceptionally diffi- 
cult, owing mainly to the short space of time in which the 
City occasionally is enveloped in fog. There is practically, 
with the exception of street lighting, no summer load, yet 
even at the end of May, owing doubtless to a fog, the load 
has been known to rise within a few minutes from 1,400 kw. 
to 5,000 kw. Naturally, the stand-by losses of such a system 
must be considerable, and, moreover, would have great infla- 
ence on the working costs. 
In considering the City system in a little more detail, it is 
necessary to say that the generating plant at the moment 
consists of 10 Thomson-Houston generators, driven by 
Willans & Robinson engines; these comprising the north 
side of the station, while the southern section consists of 
Brush (Mordey) alternators, driven by Brush vertical engines, 
and two Ferranti fly-wheel alternator seta. 

The steam generating plant consists entirely of Babcock 
and Wiloox boilers of the “double deck” type. Each boiler 
bas 4,400 square feet heating surface, and is composed of 20 
sections, each consisting of 19 lap-welded wrought-iron tub2s 
8 inches diameter by 15 feet long. 

There are two steam and water drums each 48 inches 
diameter х 21 feet long made of steel plate 3 inch thick; 
these drums are surmounted by a cross drum 24 inches 
diameter x 8 feet long, provided with two steam nozzles 
7 inches diameter. ! 

Each boiler is provided with the usual valves, and have 
been tested under the usual hydraulic pressure, and are con- 
structed for a working pressure of 160 Ibs. per square inch. 

The boilers are arranged in batteries. Each boiler is 
fitted with a Vicar's mechanical stoker, which is driven from 
a countershaft operated by a Bumsted & Chandler engine. 
Foroed draught is provided for the boilers by means of a 
Sturtevant blower. | 

Above the boilers there is a large room running the whole 
length of the boiler house, which is used for storing and 
conveying coal to the boilers. The coal is picked up by a 


hydraulic crane and grab from barges at the river side, the 


grab carrying 15 cwt. at each journey, and fed into a “ push 
plate” conveyer, which distributes the coal to the hoppers 


of the mechanical stokers through trap doors which are 


operated from the boiler house floor. In connection with 
this is arranged an automatic means of recording the coal con- 
sumption. At the top of the iron shute leading to the hopper 
is a balloon-shaped vessel. which holds a ton of coal, before 
the coal can be released it is necessary that the balloon be full, 
when this is so the coal drops into the furnaces. | 

The waste gases from the boilers are discharged into the 
main flue which under the boilers and measures 
12 feet x 10 feet, at the end of this flue there are fuel 
economisers, dampers are also provided to allow economisers 
xd cut out and the gases sent through a bye-pass into the 
chimney, | | 

The feed pumps are mainly of the ** Cameron" type and 
Weir direct acting. 


The feed pipes are for the most part of wrought-iron 


4 inches in diameter, and are arranged on the duplicate 


system. The feed water passes through the economisers on 


ita way to the boilera. ш 

Te main steam pipes are of steel, 10 inches diameter, with 
electrically welded flanges. The main pipe in the engine 
room is carried over the top of the steam gallery, and 
branches are led to each boiler and engine, stop valves being 


oss for India-rubber 
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laced at frequent intervals, so that sections of the pipe ma 
be cut out. The branch pipes to the engines an 
boilers are 7 inches diameter and are fitted with valves ; 
steam separators are inserted in the branches to the engines. 
There is a second branch from the steam drum on each boiler, 
which is connected through a valve to an equalising pips 
carried over the tops of the boilers. Oopper expansion 
bends are provided both in the main steam pipe and equalis- 
ing pipe. 
"hé exhaust pipes from the engines are of cast-iron, 
12 inches diameter. At present the engines are exhausting 
iato the atmosphere through a pipe carried over the engine 
house roof, and connected to the up-take pipe from each 
engine. This main pipe terminates in a water separator 
through which the exhaust steam passes before entering the 


chimney. 
d (To be continued.) 
| | 


CONTRACTS OPEN AND CLOSED. 


(Continued from page $74.) 


Poplar.—The Guardians want tentlers for seam turbines 
aud dynamos (direct coupled), electric motors, accumulators, cables, 
wiring and fittings, distribution, and switchboards. S e our Official 
Notices ” February 24th. 


Rothsay.— March 27th. The Town Cvuncil wants 
tenders for 220 Н.Р, coupled engin:s and dynamos, ewitchboards, 
cables, arc lamps and posts, feed pump, steam and exhaust pipes, &c 
B3e our Official Notices this week. 


Southend-on-Sea.—April 6th. The Corporation want 
tenders for the temporary transfer of their 1891 Electric Lighting 
Order. Взе "Official Notices” March Sed, | 


Spain.—March 16th. "Tenders are being invited until 
March 16th by the municipal authorities of Betanzos, for the con- 
cession for the electric lighting of the public streets. Tenders are 
to be sent to El Secretario del Ayuntamiento de Betanzos, Spain, 
whence particulars may be obtained. 


Spain.—The municipal authorities of Santiago are inviting 
tenders until April 20th for the supply and erection of the plant for 
а central power station to be erected near the town to utilise the 
water-power of the River Tambre for the generation of electrical 
energy for lighting and power purposes. Particulars may be obtained 
from, and tenders are to be sent to, El Presidenté del Consejo de 
Administracion Santiago, Spain. * 


Stockport.— March 24th. Tenders for electric lighting 
the Stockport Sunday School are invited to be sent in to the 
Secretary not later than March 24th. 


Sunderland.— March 80th. The Corporation wants 
covered cables, cast-iron and wrought-iron 
pes and street service boxes, stoneware ug and bearere, house 
se boxes. See our Official Notices” this week. 


CLOSED. 


Accrington.—On the 6th inst. the Town Council accepted 
the following tenders in connection with the electric lighting and 
destructor scheme :— Johnson & Phillips, for three engines and 
dynamos, £2,804 108.; for mains and cables, W. T. Glover & Oo., 
£4,550; storage batteries, the Chloride Electrical Storage Syndicate, 
£910; Crompton & Co., switchboard, £641. For bricks which will be 
required one contract was obtained by the Enfield Terra Cotta Oom- 

avy, Limited, and another by the Shaw Glazed Brick Company, of 
hitebirk. Messrs. Horsfall had a tender for £5,030 accepted. 


. Derby.—The Council bas accepted the tender of Messrs. 
Babcock & Wilcox for two boilers and accessories (£2,340) for the 
electricity works. | | 


Doncaster.—Thirty-two tenders ranging from £6,260 to 
£2,500 were sent in to the Guardians for the electric lighting of the 
new workhouse. The tender of Mr. T. Scott-Anderson, amounting to 
£2,730 was accepted. | 


Edinburgh.—Last week the Electric Lighting Committee 
accepted the following estimates for the M’Donald Road station :— 
Mason and joiner work, Mr. James Kinnear, Edinburgh, £25,000 ; 
storage batteries, Messrs. Pritchetts & Gold, Feltham, London, £6,665; 
overhead travelling crane, Messrs. Oarrick & Ritchie, Edinburgh, 2545. 
It was agreed to adhere to the former recommendation of the 
committee in favour of the constraction of a subway from M’Donald 
Road up Leith Walk to Picardy Place, at a probable cost of £11,000. 
The committee agreed to recommend the Council to pnt down three 
additional boilers at Dewar Place on the ground lately acquired. 
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Glasrow.—The Corporation have given an order to Messrs. 
Babcock & Wilcox for au additional boiler for the Springburn power 
a'ation, at a cost of £942, and Messrs. T. & T. Vicars are to supply + 
pair of mechanics] stokers at a cost of £187. Mr. D. Murray is to 
execute the t way work of the electric car route to Govan- 
bill, south of Rutherglen Road, at a cost of £9,046 10s. 8d. Messrs. 
MaeCartney, M'Elroy & Oo., Limited, who executed the overhead 


work on the dat i a and nd High Streek routes, sary e to provide el 


overhead constructi ipii ri connection with 
the Govanhill line, which is practically an extension of the High 
Street route. The amount is £3,912 13s. 2d. 


 Jstington.—Mesers. Patman & Fotheringham have secured 
the contract for the extension of the Islington Central Electric Light 
Station, to be completed within nine months. 


Leyton.— Messrs. Oliver & Co. have lately received the 
order for arc lamps for lighting Leyton and district. 
the following 


: be Council has 
tenders : Oscar Scholzig and General Electric Company, 
Limited ; wood casing and sundries, Simon, Berry & Oo, P. Lloyd 
of as, Robert oben G Ма Poroke y W. Mia h W 2 ee 

ubber, Gu an egra 

Limited, is accepted for the supply and 4 delivery of of two motor 
generators at £980 each, and of two compensators at £380 eacd 
subject in each case to detailed drawings and specifications to be 
approved by the city electrical engineer; also that of the Electric 
Construction Company, Limited, for the supply and delivery of two 
motor generators at £360 eacb, and of six boosters at £270 each, 
subject in each case to detailed drawings and specifications to be 
approved by the city electrical engineer. 

London.—The London County Council on Tuesda oon- 
sidered the following tenders received for the provisicn of additional 


lines of telephonic communication between certain parts at the chief 
fire brigade station, Southwark :— 


Private Wire and Telephone пиш ened e .. 258 4 6 

Jackson & Coleby ee T 9716 0 

Strode & o. ee o „157 0 
The lowest tender was apte 


London.—The contract for ventilating PEA including 
the installation of electrical fans, at Bridgewater 
аг s VON Park, aen pisces un the 3 
en an eering Oompany 
Limited, for the sum of £1,250. Messrs. O'Gorman 
aad Oossns-Hardy acted as consulting 


engineers. 
Lowestoft.— Last week the Town Council, 
acting pos the advice of & committee, ртт to 
are н following tenders for electric lighting 

&o. :—Section A., Messrs. Babcock & Wilcox, 
economisers, feed pumps, &c., £1,761; 

Section B., Mesars. Babcock & Wilcox, pipework, 
&c., in engine and boiler house, £660; Section O., 
Messrs. Musgrave & Co., Limited, steam dynamos 
and motor boosters, £2,833; Section D., The Ohloride 


F., Messrs. Oarrick & Ritchie, overhead - 
engine room travelling crane, £265; Section G, | 
The Callender Cable and Construction Com y, Limited, under- 
ground mains and conduits for private ps lighting, road- 
work, &c., £8,162 10s.; Section 
Limited, Lowestoft, arc lamps and 


posts, : 
J. W. Brooke & Oo. Limited, £45. араа is to be made to the 


Local Government 


Shoreditch.—The Board ot Guardians have acce 
tender (£1,330) of Messrs. Peacock & Oo., Olerkenwell, for ri and 
sia А the various departments of ‘the guardians’ premises by 
e 


— 


FORTHCOMING EVENTS. 


EE 


Friday, March 10th.—At 5 p.m. Physical erp re "A уе of an 
of Bll tus for the Determination of the Rate of Diffusion 
of ds dissolved in Liquids,” by Albert Griffiths, 
“ Note on the Source of in Diffusive 
5 by Albert Griffiths, M. So.; An Exhibition 
of Dr. A. Wehnelt’s Electrolytic Current Interrupter 
for Ruhmkorff Coils, by A. A. Campbell Swinton. 


Saturday, March 11th.—Institution of Junior Engineers. Oonversa- 
с at Westminster Palace Hotel. Reception at 
mom by the president, Sir W. H. White and Tad! 
: ; the chairman, Mr. B. Н. Joy and Mrs. Davi 

oy 


Institution of Electrical Engineers. Students visit to the 
Davy Faraday Research Laboratories of the Royal 
Institution at 11 a.m. 
Wednesday, March 15th.— At 7.30. Institution of Electzical 
En Studente’ meeting. Paper on 
on of Electric Motors to Printing Presses, 
E. V. Young. 
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Thursday, March 16th.—At 2.30 p.m. Institution of Civil 
Students’ visit to the generating енген of the South 


London Electric Supply Oorposatfon, in course of con- 
on. 


structi 

Saturday, March 18tb.—At 11 ш. Institution of Electrical Engi- 
neers. Studen visit to the Langdon-Davies Electric 
Motor Company. Meet at the works, 101, Southwark 
Street, B.E. 


THE VICTORIA ACCUMULATOR. 


Тнв results shown in the following ишн» are those of teste made by 

Sey C Ee ais abel ee e ио 
an at the 00 

tricity, pf Paris, upon the Victoria secondary battery of Chemistry snd is being 

constructed by the Eclipse Brass and Oopper Company, Limited, at 


The Victoria accumulator, in its present form, is the outcome of 
many years’ experience. 
The chief features of the accumulator are 


are very о Heated, and are dealt with at length in a eps Dr. 
11 C EA 


Continent for testing showed 2°15 volts on arri 
тат, огу ов п side. 

D r met emn 
тобоо, ve material being Шашу locked in ihe, plates: 


which at the same time роєвевв the requisite flexibility, and are 
baricd in the active material, thus being kept free from direct 
oxidation. ne 
OAM grids are in this accumulator entirely abolished, the 
g plates being formed V ensuring 
lightnéss, conductibility, and are yet of extreme strength ard 
is E Their manufacture by special machinery is cheap and 


, As & consequence of the combined effect of the new 
position, and the novel form of grid, it has been found that a 
ing only 
ty of Аран р kilo of plates at the rate 
of roc of 9:8 watts per kilo of plate. 
The following diagram exhibits the curves of capacity in watt- 


hours for a given rate of discharge in watts per kilo of plates. 
By looking at the diagrams it will be found that:— 


Rate of discharge. Corresponding specific energy. 
2 watts. 60 watt-hours. 
з, ds 4185 n 
4 „ r g 40 n” 

8 „ Е: 385 5„ 
8. „ 30 „ 
10 „ | 24 » 


Thesc figures spcak for themeelr:s. 


DIMENSIONS AND шант OF THE ELEMENTS. 


Number i — 8 plates TT TT - eee b 
99 eet . 
Receptacle 22105 external = 7 xmi 
height, external sis ges 11 inches 
Receptacle 4 width, j 8 ыз че e 0 „ 
height Des si ќа sat S 84 „ 
ares, both sides ... see eee 108 sq. ini. 
R cell .. oe 314. ft. 
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six positi eos 11 lbs. 

P чы ин plates (including end 

plates) e Кен eas *. 124 „ 
Weight pasen спе ош ase di a e. 283 „ 
1 асе i 

Кел and connections : 15 „ 

total of 44 cells . . 11 owt. 54 Iba. 


The specific energy when the rate of discharge of the cell is 70 
watts is 368 watt-hours, and the weight of the cell is 31:5 lbs., 
including the electrolyte and the two-fold connections. Various 


data relative to this rate of are given below :— 
Rats or DrsoHaBGE, Pow, CAPACITY, &C. 
mE per array ш of active 7 
positive surface 
Normal rate of discharge per tive plate... ves 68 
(amperes) „ fene ii . “85 
Electromotive force per element i Mi " ч! 1°99 
per Ib. of plate sss 2:3 
Normal power (watts) <$ n „ l TN sss 5i 
per 1b. of plate „ n 174 
Bpecifio energy (watt-hours) 4 „ c.. . 408 
» 44 celis 17,953 
Energy in H.P.-hours per 44 ecd E 6 we eee fet 
Weight per kilowatt (Ib) ...{ Plates — o 0 Jj 
tes eee 600 ДАЈ И 
Weight рег kw.-hour (Ib) {ш о n o Lo" 
Weight per H.P-hour (p) J Plates 20 


The company manufacture for electric traction, batteries of a 
lighter kind, as well as for lighting purposes. 


NOTES. 


Wehnelt’s Electrolytic Interruptor.—At the meeting 
of the Elektrotechnishe Verein on February 22nd, Kallir 
and Eichart gave an acooant of experiments which they had 
made in working an induction coil with Wehnelt’s remark- 
able device, from an alternating circuit. It has already been 
shown that a coil can be worked successfully from continuous 
current mains with Wehnelt’s interruptor, and it was sup- 
posed, owing to the extreme frequency of the breaks, that it 
might also be possible to work the coil with commercial 
alternating currents. This surmise has proved to be correct. 
The frequency of the currents in the Vienna network, to 
which the primary of the coil was connected up, is 84 per 
second. Sparks of the full length given by the ordinary 
break and condenser were obtained with the Wehnelt inter- 


- 


ruptor and the oo currents. Apparently the secondary : 


disch takes place only during a of the half period, 
$.6., the EMF has to roach ү cman minimum ncn 
before any effect is produced. These results will extend the 
field of usefulness of this remarkable invention still further. 
Mr. Campbell Swinton’s paper on this subject at the Physical 
Society to-night is awaited with’ considerable interest. 


Staff Dinner of the British Insulated Wire Com- 
эк ig Fri staff dinner of the B. I. W. Company, which was 

last Friday at the Adelphi Hotel, Liverpool, was as suc- 
ceasful as most of the ventures with which this company is 
associated, which is saying a good deal. Mr. Brigg presided 
over the gathering, and besides the engineering and olerical 

„ there was a large number of visitors, many of whom 
travelled specially from London. There were some interest- 
ing toasts, not the. least in importance being that of the 
electrical industry, which was most ably responded to by 
Mr. S. Z. de Ferranti. That of the company was proposed 
by Mr. Nisbett, and replied to by the chairman. Next 
day many of the visitors journeyed to Prescot and 
viewed the large extensions which have been recently made 
to the works.. 


The Electric Lighting of the Houses of Parliament. 
—The Civil Service estimates relating to public work and 
buildings give the lighting bill of the Houses of Parlia- 
ment for the coming year as £4,950, £3,800 of this being 
for electric current and £1,650 for gas. 


. Btand that the class was fill 


Institution of Electrical Engineers. — Тһе first interim 


report (dated February, 1899,) af the committee appointed 
to consider the question of uniformity in electrical engineer- 
ing practice states that the committee has given very careful 
consideration to the question of the adoption of a uniform 
standard of frequency-or periodicity in alternate current 
working. It has collected information and has ascertained 
the opinions of a number of manufacturers and of consulting 
engineers on the Continent and in America, as well as in 
this country. It is unanimous in recommending the adop- 
tion, for general purposes, of a frequency of 50 periods per 
second, as, on the whole, the best suited to ordinary cases of 
mixed distribution of alternating currents for glow lamp, 
arc lamp, and power supply. For the exceptional purposes 
of transmission of power on the large scale it recommends 
the standard frequency of 25 peri r second. It also 
suggests for the exceptional cases of house-to-house trans- 
former supply as preferred in districts where the houses are 
scattered a standard frequency of 100 periods per second. 


Polyphase Machinery.—With reference to Mr. A. C. 
Eborall’s course of lectures on “The Design of Polyphase 
Machinery " at the к Technical College, we under- 

ed some days before the course 
commenced, and a considerable number of applications had 
to be refused. The interest evoked by the announcement 
was not confined to London, as men from engineering centres 
in Kent, Essex, and Lancashire are in attendance. May we 
not take this as an indication that the insular prejudice 
against: polyphase machinery is on the wane ? dis 


Presentation.—Mr. H. Collings Bishop was on Sunday 
last thé recipient of & very me c g clock, pre- 
sented to him by the staff of the Leyton electricity works on 
his leaving to take up the position of borough electrical 
engineer at Wi "Тһе presentation was made by Mr. 
Musgrave, the chai of the Electric Lighting Committee, 


on behalf of the engineers and staff. 


Birmingham Trams.—The City Oouncil on Tuesday 
decided practically unanimously to take over the whole of 
the city tramways as the leases fall in (some three years 
hence and others 12 years) and work them themselves. 


Yorkshire о Saturday last the Yorkshire 
College students held their first conversazione. Wireless 
telegraphy and Röntgen ray demonstrations, as well as an 
exhibition of electric lighting and heating apparatus by the 
Edison & Swan Company, formed part of the proceedings. 


London Chamber of Commerce.—On Wednesday after- 
noon Mr. B. H. Thwaite, O.E., addressed a special meetin 
of thé London Chamber of Oommerce on Home 
Foreign Railway. Rates for Goods Traffic.” | 


Appointment Vacant.—The Barnsley Corporation want 
а Ar вар electrical engineer as clerk of works for carrying 
out construction of the electricity works.—(See our 
Official Notices.) - : mo T tu a 


New Journal.—Meesrs. Cordingley & Oo. are about to 
pin on a new penny weekly to be called the Motor Car 
ournal, | ' | 


Royal Institution.—The discourse this evening is on 
* Measuring Extreme Temperatures," by Prof. H. L. Cal- 
lendar, F.R.S.; that on March 17th is on **The Electric 
Fish of the Nile," by Prof. Francis Gotch; and that on 
March. 24th on “Transparency and Opacity,” by Lord 
Rayleigh. | 


Across the Border.—The Vestries of Islington and St. 
Pancras—both suppliers of current—have come to an arrange- 
ment for connecting electric light to Aga overlapping 
the border line of the two parishes. The Islington Vestry 
has agreed to allow the St. Pancras Vestry to take up the 
foot ways in the Brecknock and York Roads and lay electric 
maias along same, although these thoroughfares are in the 
former parish, 7 
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Lectures.—At a meeting of the Chester Caledonian 
Association, Mr. J. R. Thomson lectured on “ A Obat about 
Electricity.” | 
- Prof. W. Е. Pullen on the 4th inst. read а paper on 
“Furnaces and Smoke Preyention” before the Sanitary 
Inspectors’ Association at Carpenters’ Hall, E.C. 

Mr. W. О. C. Hawtayne, M. I. E E., was to read a paper upon 
The Progress of Eleotricity Supply during 1898, with some 
Notes on Electric Traction and Motive Power,“ at the 
meeting of the Bistopsgate Ward Club on Wednesday. 
At the Bradford T emperance Hall on Sanday, Mr. H. B. 
Knowles lectured, under the auspices of the Bradford Sunday 
Society, on “ Electricity: Some of its Uses.” 


Coherers.—Prof. Lodge, lecturing on coherers at the 
Royal Institution, defined the coherer as the analogue of the 
microphone, the former being affected by electric waves in 
much the same way as the latter is affected by sound waves. 
He expressed surprise that people nowadays take so much 
interest in wireless telegraphy, seeing that 100 years ago it 
was the only kind of telegraphy. The heliograph, which is 
still extensively used in Imperial warfare on the outskirts of 
the empire, is essentially a system of wireless telegraph. Prof. 
Lodge thinks it is electric wireless telegraphy, and five years 
ago he put forward a theory that the eye was a kind of coherer, 
but he had failed as yet to prove this to physiologists. Some 
interesting experimenta were shown illustrating the effect of 
electrostatic induction on masses of fine particles, Rayleigh 
showed some years ago that a jet of liquid which had broken 
up into particles, could be again made continuous by the 
ргеғепсев of an electrified body. Other experimenters have 
since shown that contiguous drops of mercury under oil can 
be made to unite in this way. A Scotch mist can be con- 
verted into rain, and fumes of most kinds can be precipi- 
tated. But he has no hope that the electric charge will have 
any favourable effect on London fogs; he thinks the exclu- 
sion of coal, and the introduction of our fuel in the form 
of gas would be far more effective. But he appears 
to have forgotten the fact proved by Aiken, that the 
combustion of gas produces quite as much of the fine dust 
that forms the nucleus of fog as the combustion of coal. Prof. 
Lodge showed several other striking experiments in conneo- 
tion ‘with his subject. For instance, two soap bubbles were 
arranged side by side, so as to be almost in contact; when 
struck by an electric wave, the bubbles rushed together and 
united, so as to form one large one. In another experiment 
it was shown that a chain of filings could be lifted at the end 
of a metal rod when an influence machine was at work in the 
neighbourhood. 


Vacuum Drying of Dynamos and Motors, — In 
Germany the leading electrical firms sre said to dry their 
insuiations at a low temperature by means of a vacuum. 

laced in vacuo, water evaporates at 5 low 

mperatures. In a vacuum of 28 inches, for example, a 
temperature of 85° С. (95° F.) will soon dry off any 
moisture, and even at 68? F. very thorough drying can be 
effected in a good vacuum, as a glanoe at a table of the 
properties of steam will render obvious. 


Smoke Nuisance.—Sir W. B. Richmond sends to the 
Times a copy of the first circular of the newly constituted 
Coal Smoke Abatement Society, setting forth the objects 
thereof. It is intended to aid in enforcing the existing law, 
and to obtain amendments in it. But a more laudable object 
is expressed in the intention— 

To inquire into the present causes of the smoke nuisance and the 
best means of removing or lessening the same, and to promote the 
investigation of appliances designed with that object. To obtain 
evidence of the methods of dealing with smoke at home and abroad. 
To promote the knowledge of methods by which the emission of 
smoke may be prevented, and for that purpose to encourage the 
organisation of exhibitions and to stimulate invention by the offer of 
priz:s. | 


General Post Осе. — We understand that Mr. 
Martin F. Roberts, superintendent of the Postal Telegraph 
Factory, Mount Pleasant, has been appointed to the position 
of second assistant engineer-in-chief, in the place of Mr. J. 
Gavey, who was recently promoted to the position of first 
51 engineer- in- chief and electrician, General Poet 

се. 


Personal.—Mr. Е. R. Batty bas resigned the post of 
manager for the National Electric Free Wiring Company's 
Bradford branch, in order to — the position of general 
manager to Messrs. Donnison, Barber & Co, 10, Corporation 
Street, Manchester. | 

Мг. E. Stanley Franklin is leaving Colchester, where he 
has had charge of the erection and running of the municipal 
electricity works, in order to take supervision of tbe erection 
of the plant for the experimental trains on the Mctropolitan 
Railway. Mr. H. R. Sillar, until recently engineer at Black- 

1 Winter Gardens, will succeed Mr. Franklin as Mess. 
iemens's resident engineer at Colchester. 

Mr. William H. Marshall, lately with the Westminster 
Electric Supply Corporation, has jast been appointed to the 
staff of Mr. A. H. Preece. 


Repetition of Mr. Marconi's Demonstration at the 
Institution of Electrical Engineers.—We are informed 
by the secretary that as a very large number of members and 
others failed to gain admission to the meeting on March 2nd, 
Mr. Marconi has kindly promised, at the request of the 
Council, to repeat his lecture and demonstration on Thureday, 
March 16th, but at the time of going to press the place of 
meeting is uncertain owing to the very large demand for 
tickets. Up to 7.45 p.m. admission will be only by tickets, 
to be obtained by members on application to the secretary. 


The Explosion at Barking.—The Board of Trade 
inquiry into the Barking explosion took place on the 28th 
ult. at the Town Hall, Barking. It appears from the report 
that the inspector has arrived at the conclusion tbat one 
valve was loaded down to 242 lbs. and the other to 257 lbe. 
A coincidence was mentioned in evidence that the pointer 
of the steam gauge if the stop pin was removed went for- 
ward to 15 lbs. on the second round and then stopped, the 
inference being that possibly the finger had slipped over the 
pin, and, therefore, stood steadily at very near the 16 Ibs. 
which has so often been named as the gauge pressure during 
the inquest, and, curiously, this would correspond with a 
pressure of 235 lbs. The witness stated that he had heard 
that the gauge pointer was found at the wrong side of the 
gauge pin after the explosion. The pressure of 15 or 16 lbe. 
was apparently a noticeable thing, во many seemed to have 
specially taken this into account. This points to the pro- 
bability that there was some surprise at the pressure not 
being higher. Mr. Ed. Atkinson could only account for the 
gauge reading on one of two theories, both of which we have 
already advanced, namely, that the gauge was either choked 
or otherwise held, or that it was on the second round and 
had reached its limit of travel. Mr. Atkinson considered 
that the boiler was safe at 50 lbs., and had held over 
200 lbs. Mr. Carlton, of the Board of Trade, also calcu- 
lated he) ab tuas 240 lbs. pressure. The finding of the Board 
of Trade Commissioners was given on Saturday, March 4th. 
It was to the effect that the boiler was sound, but had 
exploded from over pressure ; that the fault was that of the 
late Mr. Burners, who was killed, and that Messrs. Hewett 
were responsible for his negligence and must pay half the 
cost of the inquiry. It is a lame and impotent conclusion. 
First they say that Mr. Burners had the qualifications and 
necessary experience to enable him to adjust the safety valves, 
and then they say Messrs. Hewett are to blame for not having 

ly qualified managers. Yet we preeume Messrs. Hewett 
fad appointed Burners, who is held to have been competent, 


Surely it is no fault of Messrs. Hewett that he made a 
mistake ? 
е Per t 
CITY NOTES. 


Chelsea Electricity Supply Corporation, Limited. 


Тнв annual ordinary general meeting of the above "um "ud was held 
on Monday at the officee, Cadogan Gardens, B.W., ‚ J. Irving 
Courtensy (chairman) presiding. 

In moving the ved fea of the report, the CHAIBMAN said the bcard 
recommended a dividend of 6 per cent. for the year, which was at the 
same rate as that of the previous year, but оп a capital larger by 
£40,000—the amount of the last issue of ordinary shares. Though 
there was no increase in the dividend, they had been lookíng ahead 
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and seeking to consolidate the position of the company. A matter 
of great interest in their work in 1898, and of muoh benefit for the 
future, was the passing of the Act for the compulsory purchase of 
land. They might recollect that when he had the pleasure of meet- 
ing them last year he said that it was reasonable that electric light 
companies having statutory obligations to the public should have 
wers to enable them to duly orm those obligations, and 

e was glad to be able to say that Parliament had confirmed 
that view, A Joint Committee of the Houses reported in favour of 
the principle of dir iua purchase, and the Bill suc- 
cessfully through each House. A mass of evidence was 
iven for and sgainst, and they were strongly opposed by 
Focal authorities and by those who had private interests to subserve, 
but the Commons’ Select Committee, through its chairman, declared 
that, upon the evidence, the committee was satisfied that the com- 
роу» resent powers did not, and the additional powers given by 
Ё would not, if used with due and reasonable care and skill, and 

by means of mc machinery and appliances which the company 
might be reasonably required to employ, cause any sensible physical 
damage to the structure of the buildings in which the petitioners had 
interests, or any such discomfort to сооп of these buildings as 
might be reasonably complained of by such occupiers. The result of 
the passing of this Act, the first of its kind, was not only to give them 
powers to perce sites necessary for their stations at reasonable 
figures, but also to free their works and operations from the bardship of 
what was 5 known as the nuisance clause of the provisional 
order, under which the production of electricity was liable to be 


stopped by a private owner or resident through an action at law, | 


although they might be using the best known methcd of working and 
the newest and most scientificappliances. It was now necessary for 
& complainant to show that they were not exercising reasonable 
eare and not using the best known metheds in theie machinery, One 
immediate effect was the satisfactory settlement of an action brought 
by a resident which had been hangir g over them since 1897, and it had 
enabled them to proceed with their Alpha Place generating station. 
In connection with the procedure of the Parliamentary Oommitte:s, 
he might also mention tbat the question of Vestry competition was 
. satisfactorily dealt with. The decision in regard to the Marylebone 
Vestry, whose Bill was thrown out, showed, he thought, that Parlia- 
ment disapproved of competition by a vestry, which, by declining to 
do the work itself, and consenting to a company's provisional order, 
had practically given the company a lease of 42 years, unless, of 
course, the company neglected its duty and did not fulfil its obliga- 
tions. The Chelsea Vestry, for some occult reason, bad not manifested 
towards them that spirit which they had а right to expect from а 
ps body whose parish had largely benefited from their operations, 
ut their action would have no effect on the conduct cf their businesa 
in the interests either of their custcmers, the public, or their sbare- 
holders. The directors had uader consideration various plans with 
the object of bringing the advantages of the electric light within the 
reach of those of the public who were able to use it only ona small 
scale and who also desired to spread the capital outlay over several 
years. Не had dealt at l.ngth with these matters becauie 
they were of vital importance and now he passed on to the financial 
situation. The buriness cf the company was steadily increasing, 
there baving been an increase of nearly 16000 iamps cf 
*8-candle-power, or their equivalent, during the year. The 
revenue had nct increased in the same pro on, owing mainly to 
the fact that the two winter quarters were excepticnally bright and 
fine, while consumers, who evidently lived ind learned, practiced 
economy. The revenue per lamp during 1898 was just under 5s. 73d., 
whereas during 1897 it was 5s. 941, the lamps in 1898 using an 
average of only 114 units each; thus from these causes there was А 
reduction of current nsed per lamp in the year of over 2d. per lamp. 
This was the main difficulty they had to contend with in the supply 
in Chelaa. In осори quence of sich a large number of the most 
important houses remaining unoccupied, except during the London 
season, the average amount earned by each lamp was very low—the 
lowest, he believed, of any cf the London supply companies. The 
wo: king coste for the year under r view did not hew any diminu- 
tion: indeed, there was a small f actional increase, but this was 
largely due to the reduced consumption, and also to the extra cost of 
fuel, consequent on the South Wales coal strike, and the fact that 
their fuel economising arrangements had been delayed in delivery, as 
the result of the engineers’ strike. There was also a small increase 
in the wages’ account, which, in those days, onc seemed always to 
expect. Of the whole capital expenditure nearly £100,000 had been 
spent in land and freehold and leasehold buildings. They could not 
have a better security, for they were rising in value. A good deal, 
however, of this expenditure was not by any means so productive 
as it would be. Some of the land was not yet cocupied by 
their works, and some of the buildings were scarcely occupied by 
machinery, while in otbers there was room for much more machinery. 
Th y bad erected ard were constructing and equipping distrib: ting 
sub-stations of dimensions large enough to supply the maximum 
demand expected in their r spective districts—such аз Po: d Place, 
Carlyle Square, ard Bisidburn Street sut- tations, rd they have 
carried cut various extensicns cf the maine, including the western 
portion of the parish. Again, the accommodsticn for meter testing, 
rei siring shope, stores, general ‹ сее, aud resid nce for asentant 
engin: ете at Alpha Place generating station wuld, wi en that station 
was ccmplet: d, cuffice for any «x ension of business in iheir own 
dietri.t for many years. From this it would be seen that some con- 
siderable portion of the capital expenditure must be considered as at 
ио not earning its quota, аза that the further increase of 
emand should be supplied at a reduced capital ccst. The balance 


of premium on issue cf debenture stock, after deducting costs cf 


issue and various otber special charges, had been added to reserve 
fund, which now stood at £46,818 3s. 4d. For the reasons given, 
he considered the position of the company was stronge: than ever it 
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was, and that they might anticipate increased prosperity. He 

moved 1— That the sh ard of the directors and statement of accounts 

for the year 1898 now before this meeting be and they are hereby 

adopted, and thatthe payment of dividends of 6 per cent. on the pre- 

ference and on the ordinary share capital of the company for the 

re mR and is hereby approved, the dividends to be payable 
th. 

Major-General WEBBER seconded the motion, and said that one 
thing the chairman had not mentioned was the prominent part the 
chairman and staff had taken in getting the Bill through. cone 
sidered the passing of that Bill had given them a new lease of exist- 
ence. It was a struggle which was inevitable on the part of one of 
the London companies, and, curiously enough, it fell to the Ohelsea 
Company—which was the oldest company —to make the fight. ' 

Mr. Youna asked with regard to the reserve fund account to which 
the sums of £910 “ expences on issue of shares and debenture stock,” 
and EI, 769 exceptional expenses were 

Mr. Dawes complimented the board on large reserve fund, but 
atked how it was invested. | 

Replying to these and other questions, the ORArBMANX said the re- 
perve fand was invested wholly in the company's business, and had thus 
prevented further capital being issued. They had taken the advice 
of eminent oounsel with regard to the founders, and they were 
advised that they had acted correctly with the sums at their 
disposal. He looked forward to increased prosperity, and then they 
would pay a dividend to the founders. ; 

The motion was then carried. 


An extraordinary general meeting was subsequently held to consider, 
aud, if thought fit, passing resolutions autaorising the increase of 
capital by the creation of 40,000 ordinary shares of £5 each, and the 
alteration of several articles of association. 

The Carman said they would see from the accounts that all the 
authorised share cspital had been issued, and they had issued deben- 
ture stock to the extent of half the subscribed share capital. They 
had powers to issue debenture stock up to the full amount of the 
subscribed share capital, but would rather hold those powers in 
reserve in case of emergency. The further issue of capital would 
depend upon the demands of the business, probably the latter part of 
this year or beginning of next. In regard to the elimination of the 
operation of Olause 4 of the articles, that method was adopted when 
they last increased the capital. Olause 4 pd that new capital 
sbould be offered to existing shareholders in proportion to the shares 


.held by them. Now, this was not a perfectly satisfactory method, 


because if the whole issue when thus cffered was not taken by the 
shareholders the public were not ao likely to readily apply for the 
remainder. It was also beteficial to ths company to have 
its shares more widely held, especially by the Ohel:ea public. 

Mr. Maxins moved as an amendment that the new shares be issued 
pro rate to the shareholders. : E 

Mr. YouxG seconded the amendment, 

After some discussion, the board accepted the amendment, and 
the resolution to increase the capital as so amended was carried. 


Notting Hill Electric Lighting Company, Limited, 


held at the offices, High Street, Notting Hill, on Weda 
Bir William Orookes pedum 
The CHAIBMAN, in moving the adoption of the report and accounts, 
said they showed the continued and increasing prosperity cf the 
company. The share capital account showed no change during tke 
year. The loan account showed that £31,000 of firat mortgage 
debentures had been issued, of which £26,000 had boen paid, bringing 
the total share and loan capital received to £126,000, and au 
additional £5,000 had been taken up since the close of the year, 
leaving £19,000 for future issue. The total capital expenditure waa 
£128,003 192. 4d., or £2,003 19s. 4d. more than tbe capital received. 
The largest item cf the expenditure had been for new mains. They 
had leid mains in many streets for the purpose of opposing pro- 
visional orders applied for by other conjanies. Neverthelese, their 
gross rever ue was over 10 percent. on the capital expenditure cf 
£1928,C00 and they considered this rate amply justified any extension, 
leaving future developments to bring increased profits. The item 
of £3,671 11s.8d. for new machinery included the cost of a new 
boiler, engine, and dynamo, which practically filled the whole of the 
available space at the works; they must erect another atation to cope 
with the increasing demand for electricity. Theitem cf £4,060 16s. 7d. 
for buildings was principally the cost of the freehold of the building in 
which tbey are holding the meeting, it was purchased at the almost 
unanimc us wih of the shareholders at the lust meeting, in c: nee quence 
of the old offices bring required for instruments and light macbinery. 
Wi'b regara to the acbit side of the revenue account the expen es 
bad increased in ore or two cases over the corresp nding period of 
the previous year. The cost of coal naturally increased with a larger 
ontput, but there bad been an excepti: nal i: cresee in 6018 item li st 
ear. Tbe c:st of :enewals to the acc. mulators was considerably 
creased, and &mounted to £490, but the directors thougbt it advis- 
able to charge the whole cf this to revenue acccunt rather than t. ke 
it out of the renewal fund. In fact, the wholeof the buildings, plant, 
and machinery had been maintained in an efficient state of repair 
entirely out cf revenue account. There was also an item on this side 
of the account of £119 108. 7d. for law ocsts. These had been incurred 
in opposing applications to Parlisment for powers which might have 
been competitive, and further, the company joined with several 
others in opposing the Marylebone and Bermondsey Vestries' appli- 
cation for powers to compete with the eleotrio lighting companies 
already supplying current in their parishes. It was consi most 


Tun twelfth ordinary general meeting of the above ер. ies 
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advisable to give uncompromising opposition to these applications, 
as had Parliament granted the orders it would have created a pre- 
cedent enabling the local autborities to supply electricity in competi- 
‘tion with companies to which they had practically given a lease, and 
it was on the moral understanding that no competition would be 
allowed tbat many shareholders were originally induced to invest 
their money in electric lighting undertakings. was glad to say 
the Bills were thrown out by the Parliamentary Committee. On the 
credit side of tbe ac ount the receipts had increased over those of the 
previous year by. nearly £2,000, and had it been possible to avoid a 
reduction in the price per unit they might now be in a position to 
recommend a much larger dividend. The pressure brought to bear 
by the local authority and the possibility of competition had made it 
necessary to keep the charge for current as low as possible, and the 
meter rents had also been reduced 50 per ont. The profit on the year's 
working was £7,251 198. 7d. Although the increase in the profit on 
the revenue account was small the number of houses and lamps 
connected during the last year created a record compared with any 
previous year of the company’s existence. Many of these, however, 
were not connected until late in the year, but they would feel the 
full benefit of the increase during the current 12 monthe. 

king back for a moment before looking forward, he might remind 
them that they had had an exceptionally light season and the output 
during the summer months was no larger than the corresponding period 
of the previous year, although their customers had considerably in- 
creased. They оспа see by the office they were in that the company 
was now in a good position in the district, mains were being extended 
in all d , and new customers were being rapidly connected, so 
that the present output was most promising. More tban two-thirds 
of their customers were already being supplied at the higher 
pressure of 200 volts, and as soon as they were all converted the 
saviog in the cost of distribution would bs very considerable, and 
would allow them to connect a much larger number of customers to 
the present mains. 'The chairman concluded by moving the adoption 
of the report recommending a dividend of 6 per cent. 

Mr. FrRaNKLIN seconded the motion aud it was agreed to. 


An extraordinary meeting was held to confirm the resolution paesed 
for the approval of the Kensington and Notting Hill Electric Lighting 
Bill now before Parliament. 

The Снлтвмам showed the need there was for another station, and 
explained how the two companies had agreed to unite in building 
one, and before doing so they hsd made an arrangement with the 
Kensington Vestry which would practically do away wi'h com- 
petition. The Jand on which the station was to be erected was at 
Wood Lane, Hammersmith. The directors considered that this 
arrangement would strengthen and benefit the company, and they 
had been sssured that the Vestry would certainly not give their 
consent to any application for.a competing order in the district, and 
as they had now ocme to terms with them to carry out the public 
lighting, it was extremely unlikely that they would apply again for 
a provisional order themselves. A corsiderable amount cf new 
capital would, of course, be required for the purchase and erection 
of the joint generating station, and the present intention was to have 
` a separate capital in the form of a joint guaranteed stock, the two 
companies to pay for current which they took at prime cost, after 
providing for the sinking fund, which would redeem the whole of the 
capital in 31 years, the station to belong to the companies in pro- 
portion to the amount paid by each. The consequence would be that 
when the time arrived wh. n the local authority would buy them out 
their interest in this neatral p would not only ensure them 
against any under valuation of their shares but would enable a 
handsome bonus to be declared. Ia the commencement the 
Kensington Company would require more current than themselves, 
and coneequently would invest more capital in the concern, bot as 
their mains extend in the north and other parts of the parish (as they 


must under the present contract with the Vestry), they would in 


time perhaps be the preponderating partners in the concern. At 
prerent it was the intention to publicly light only those streets where 
mains are already laid, bat as soon as the joint station was completed 
they would be able to connect the other more outlying districte. 


The resolution was adopted. 


City of Londen Electric Lighting Company, Limited. 


TEB ordinary general meeting of the shareholders of the above com- 
' pany was. beld on Wednesday last, at Winchester House, Old Broad 
Street, Sir David L. Salomons, Bart., presiding. | 
The CnargMan, in the adoption of tbe report, after 
alluding with regret to the loss the compeny bad sustained in the 
death of Lord Suffolk, said be dare say that many sbareholders would 
be anxious to learn "M it was that they declared a dividend of 4 per 
cent. lesa than they last year, and some might even imagine that 
a kind of crisis had como about in the history of the company. But 
he trusted that after be had given them the facts in the frankest pos- 
sible manner they would a:o that such was really not the case, and 
that the future of the company was really assured. It must still 
b> fresh within their memories that not long back they granted 
powers to the b.a-d to increase the or share capital, 
and that was done to the extent last year of £200,000. It was 
evident that that capital during the past year was not bringing in any 
appreciable retarn to help tte revenue. Up to 1897 it had been 
customary to charge a partion of management to capital expenditure, 
but last year they ocnridered that that method should come to an end, 
and therefore the whole of the mansgement had been debited to the 
revenue account. The board als» considered, frcm the peculiar circum- 
stances of the case, and from the conditions which surrounded the 
company, that the maximum price of 8d. per unit should be reduced 


to 7d. within the City area, and 


to 
tion, rent, rates, taxes, and management was 3 30114. in 1897, while 
to 


unit for 1897 was 7°10d. when the 


mut increase as 


" should not be more 


` referred more particularly to the statement that the ca ral bag 


views in that respect. The 
considerably last year over the p 

the public fully appreciated the boon which they had 

them by a reduction in price, and it must also ha remembered. 

the first year’s working of reduced charge told much hardest 

the concern than it was likely to do in future years. As companed 
with many years, 1897 was particularly bright, and ‘has bad, оцон 
tanately, acted against them, because so much light was got used as. 
-in foggy or dark weather. Then, again, coal rose in price appreciably 
during the past year, which had added to their expenses. Had the 
dividend for last year been the same as the year before, they 
would have had to have gained a net profit of £22,000 in 
order to pay it; also had the ordinary capital remained 
the same last year as in the previous year, instead of 6 per cent. 
being declared it would have been 73 cent. The greatest novice 
at bus ness knew perfectly well that when capital was being expended 
they got ro interest for the money unless they were sap with 
Parliamentary poses for the payment cf interest ont of capital, which 
did not apply in their case, consequently the spending of that money 
last year which they supposed would b them in good resulte for 
the future was a load upon them rather an advantage so far as 
1897 was concerned. As to the future prospects, on many occasions 
he had told them that the time would arrive when the Wool Quay 
site, which had proved to them a white elepbant, would prove to be 
а most valuable propsrty if they could only get suitable tenants. He 
was pleased to say that that rite had now boen turned to good 
account. The ground rent was £4,000 a year, and the bulk of that 
would be taken off their shoulders as from March let. They had 
expended a considerable amount in erecting buildings suitable for a 
shippiog company on that site, and in additi n to the £4,000 ground 
rent they would receive a return upon the capia ee negas on 
buildings. Various small alterations in 

made at the works with a view to greater economy in the produc- 
бо д ой ana! ADA е шк а a 
parison was to bs with any other company in 
London it would bs found that they were ois We 
energy at as low, if not at a lower price than any of their nei: 


which was due to the great experience of their engineer. The 


generation aod distribution cost per unit last year was 1°6558d., as 
compared with 1:6407d. in 1897, the slight increase being due 
generation, 


perhaps three or four months in the year 
an a short time—that the lam i тегез 1 
me, earning good money; and consequently, a great 

the year the works were almost in a state of repose. e difficulty of 
meeting those conditions was very great from a technical point of 
view, and more so when they took financial considerations into 
account. It was common sense tbat their must be capable 
of supplying the maximum load, and consequently about 12,000 or 
13,000 horse-power was lying idle the greater part of tbe year, 
due to the fluctua character of the consumption of the light. 
They had yet a very e reserve, which would enable them to con- 
nect a great many more lamps to their m. The net return 

mum charge was 8d.; 

year it was 62d. when the maximum or иза 7d. Tne board 
were fally alive to a progressive policy, and put in hand work 
by which almost immediately they would be able to give to the 
citizens direct current for motive power, or for any other pups 

wiring 00 


. they might think fit, and they had also inaugurated a 


by wbich customers could have their premises wired by a 
moderate rental to the company. The generation and distribu- 
tion expenses, including repairs and renewals, were in 1897 
31:8 per oent., and last year that fignre rose to 

cent., and it might appear that they were going backwards. 
But that was really not the case, for it was ya d An 
receipts went back. to the issue of fresh 
capital to continue the work, it was not the intention of 
issue avy more capital antil the last moment, in 
against the revenue for interest than 
absolutely 5 most absurd rumours had appeared 
various quarters, w he could hardly imagine that anyone w 
kcew the history of the company believed for one moment. 


Е 
i 


i 
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watered. All such statements were abꝛolutely untrue, au 
them the figures to show how they really stood. It was 
that the pioneer company, which enabled the City to have 
many years earlier than otherwise would have been the case, 
as the price of their surrender was £25,009, and the other money 
they received was actually for work done. The present ca 
т company was £1,400,000, and all the preliminary expenses 
and the expenses of subsequent issues amounting to £46,686, against 
which the company received premiums to the extent of £221,924 
upon which no dividend or interest was payable, and consequently 
instead of the company having been watered it actually posssssed а 
nct sum of £175,338 against which no dividend ranked. He thoaght 
under all the circumstances the shareholders had no reason to be 
satitfied at what had been done. The directors intended to i 


ij 


& 


' the threat to invade their district by neighbouring content 


looked upon such an attempt not only in an unfriendly light, bat 


————— — — 


^o F ew ae ч 


. delivery of certain 


-to of a 
,of the property which they had built up by hard work 
and heavy expenditure. The directors had 


strong case against any com com coming into their area. 
It тре inconceiva ial tied Board of Trade, S hich had dealt 


во і assigning the various districts of London to different 
com in the past, would now d from the attitude they had 


adopted on previous cocasions. He believed that they would, withcut 


hesitation, refuse the demands which those outside companies were 
making to invade their area. As to the relations between the Oor- 


entered into. They were too apt to judge by what they 
stead of going back to see how matters 


the City. If the City had no desire to purchase the undertaking, it 
was plain 


than an unsuccessful concern; and if, on the other band, the City 
authorities desired to purchase the company, then it was o mmon 
sense tbat it would be far cheaper for them to buy а succesafal 
undertakin 


than опе that was sick. The company bad been far more 
liberal to citiz:ns than was anticipated when the agreements 
were drawn up, and the continual increase in the number of their 


customers was perhaps the strongest procf that they had worked 
bonestly, both in the interest of the consumer and the shareholder. 

Ool. MARTINDALE seconded the motion, and said he entertained the 

greatest confidence in the future of ке сору. 

Mr. H. Youna asked whether it was a that owing to the non- 

, the company had been unable to keep 

up the correct pressure in the mains, and whether, as a result of 

that, some of the meters had registered too fast and others too slow, 

thus causing а serions loss to the company. 
um should have been 


Mr. Pravoer nei tuv hoa that £8 premi 
on theshares last issued, and said he thought that any further 


- issue should be issued a? par to the existing shareholders. 


Mr. Bnarrgwarrs said he would like to know, presuming the com- 
peting companies got into their area, whether that would relieve them 
of the onerous contract which they at VV 

on public lighting, the 


= ре was only £662, or less than a half per cent., so that the City 


. some machinery and оов], and which possibly produced them some 
. loss. guine the at which the additional shares would be 
issued, he would not like 


to bind the board in the matter. It might 
be advantageous to issue them at par or at a high premium. With 


` regard to Mr. Braithwaite’s question, ths solicitor advised them it 


was not advisable to enter into that matter there. 
The report was then adopted. 


The Metropolitan Electric Supply Company, Limited. 


Тив report of directors to be held on March 14th states that the 
capital expenditure, which at the end of 1897 amounted to £850,831 
108. 9d., has now reached 


ol generation, 
| 1898 ut £76,736 8s. 7d., or an increase of £18,182 3s. 3d 


V eee 
pore ve not been in proportion. This is principally accounted 
or by necessary considerable reductions in rates of charge, by the 
coal strike in South Wales, and by the fire at the Manchester Square 
Works, which for a time incapacitated this important station. Dar- 
ing the year, aa the shareholders are aware, negotiations were carried 
on with the holders of founders’ shares which resulted in the rights 
attaching to these shares being extinguished on the terms submitted 
to and approved by the shareholders. The Bill authorising the oom- 


i y to erect generating works at Willesden and to supply current 
8 to which san ар 


| ction wss given by the shareholders on March 
7th, 1898, was duly passed by Parliament during the year. The Bill 
promoted by the Marylebone Vestry to enable them to obfain com- 
po powers of supply to this company was successfully opposed. 

€ balance to the credit of the revenue account, before providing 
for depreciation, is £53,563 14s. Sd. The directors have һе aside 
£13,000 as an addition to the depreciation and reserve fund, carrying 


- to the credit of the net revenue account (No. 5) the sum of £40,563 


149. 3d., which, with the balance brought forward from last account 


and other receipts, makes a total of £44,473 18s. After deducting 


debenture and sbare interest and other charges, there appears a 
balance of £17,872 6s. 4d. An interim dividend of бг. per share on 
the ordinary share capital was paid on September 23rd, 1898, 
amounting to £15,625, and the directors recommend that a further 
dividend of 5s. per share on such shares be now paid, making a total 
distribution of 10s. per share for the year, or 5 per cent. on the 


1996. 6d., a total 


— —. . ———— — à — — ws — .᷑- — M a U— —— —^ 


capital. The dividend upon the new sbares will be at the same rate 
per cent. calculated from the due dates of tho instalments.: This 


Will absorb a further sum of £16,420 4s. 33., and leave a balance 


of £1,452 2s. 1d. to be carried forward to the next account. 


The number of 8-candle-power. lamps supplied by the company 


increased during the year 1898 from 360,000 to 430,(00. The present 


number of lampe connected is 440,000, and the applications show цо 
, sign of decrease. | Е 7 Е" 


\ 


Тһе House-to-House Electric Light Supply Company, 
€ ` Limited. : Eu 


In submitting to the shareholders the balance sheet and accounts for 


the°year ended December 31st, 1698, the directors report that the 
revenue aceount shows a credit balance of £14,066 3s, whicb, 
with the balance of £226 5s. 10d. brought forward, and £748 15s. 7d. 
balance cf interest received, makes a total of £15,035 4s, 5d. After 
deducting £2,260 for interest on debenture stcck paid and accrued, 
£1,767 10s. for interim dividend paid on the 7 per cent. cumulative 
preference shares, and £1,982 12s. 6d. for interim dividend at the rate 
сї 5 per cent. per annum for the half-year to June 30th, 1898, on the 
o shares, the directors recommend that the sum remaining, 


` vis , £9,035 1s. 11d., be dealt with as follows:— - 


To credit of depreciation account ... ... £4,000 0 0 
To payment of the remainder of dividend to 
D.cember Slst, 1898, on the 7 per cent. 


cumulative preference shares 4. 2100 0 0 
To psyment of a dividend on the ordinary 

shares for the half-year to December 31st, 

1898, at 7 per cent. per annum, making 6 

per cent. for the year бб Ж e. 2,775 13 6 
And that the balance of... een een ees 159 8 b 


be carried forward to the next account. —|——— ==. 
А | Total . . 49,85 1 11 


The following table shows the prcgress of the company's electric 
lighting business since 1890 :— 


| 


E uivalent; Increase | No. of 
n 


| of 85 watt i | : Gross Expendi Net 
Year. (8.С.Р.) 85 watt tomers : apon 
ps C. GP.) | eon. | receipts. ture. receipts. 
connected. lamps. | nected 
M ОЕ 4 s d. 4 s. d. 4 s. d. 
1890 19,665 |- 9,145 948 8,010 9 8 4624 6 Б 886 2 9 
1801 19,888 5,728 78 ® 8 14 10 8,960 9 1 
1892 ees | 4813 47 10,688 18 6 7,851 19 6 9,896 19 0 
1898 98, 4,729 | 12,068 10 10 7 6 8, 4991 4 2 
1894 | - 7,429 55 | 18,605 11 8| 7,8116 8 6,963 15 0 
1806 44.167 8,804 | 989 15,894 16 11 8554 0 10 6840 16 1 
1896 |. 55,965 11,108 . 1,164 | 17,442 6 5 8410 8 4 9,081 18 1 
1897 66.964 11,099 | 1,418 | 20,810 10 1, 8,777 6 2 | 12,088 411 
18908 | 80,301 | 18,987 | 1.777 | 4,006 17 11 | 10,840 14 11 | 14,066 8 0 


Additions and alterations to the plant and mains have been made ata 
cost of £19,423 За. 2d. As stated in the last re certain of the 
having been superseded, has been sold at a The directors 


. plant 
. consider that tbe proportion of this loss chargeable to the current 


ne bas been adequately provided for by the increased sum to 
e credit of depreciation account. Mr. W. R. Davies and Mr. W. F. 
Leese retire from the board rotation, and, being eligible, offer 
themselves for re-election. essrs. Miall, Wilkins, Randal & Oo., 


- the auditors of the company, offer themselves for re-election. 


The meeting was yesterday at Winchester House, Е.О. 


The British Insulated Wire Company, Limited. 


` Тнв report of the directors for the year ended December 31st, 1898, 
to be submitted to tbe shareholders at the third ordinary general 


ting, to be held at the offices of the company, Prescot, Lancashire, 
on W sday, March 15th, 1899, at 2 o'clock in the afternoon 


states 
_ that the gross profits for the year amount to £72,185 1s. 6d., from which 
- has to be ucted administzsation 


» legal expenses, fees on patents, 
and interest on debentares, amounting to £17,475 1s. 7d., leaving a 
balance of £54,709 19s. 11d. This amount has been charged with 
depreciation of buildings, plant and machinery, according to scale, 
£5,958 5s. 8d; amount written off goodwill and patents, £9,344 6s. 11d., 
and balance of 1 and reconstruction expenses, 23, &00 

£19,103 126. 1d., leaving a balance to be dealt with 
of £35,606 7s. 10d. The following dividends have already been paid, 
viz, dividend on preference shares, £5,121 8s. 9d, and interim 


-~ dividend on ordinary shares at the rate of 10 per cent. per annum, 


£8,999 19s. 61, leavieg a final balance of £21,484 19s. 7d. The 
directors recommend that a farther dividend of 10 per cent. shall be 
paid to the ordinary shareholders, making 15 per cent. for the year, 
which will absorb 219,499 19s. 9d., carrying forward £1,984 194. 10d. 
to next account. Daring the year 7,500 preference shares additional 
have been issued. The results of the year's working have been most 
satisfactory, and have fully justified the extension of the works and 
the introduction of additional capital.  Thongh & much larger 
quantity of goods wassent out during the year, the amount of orders 
on hand at the end of 1898 is so greatly increased that a larger bosi- 
ness may be anticipated for the current year. Mr. John E. Pearson 
and Mr. Thomas Snape, who are the g directors being eligible, 
offer themselves for re-election. Messrs. Ohalmers Wade & Oo., the 


" anditors, also retire, and offer themselves for 


A 
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London Electric Supply Corporation, Limited. 


Tu ordinary general meeting of the shareholders of this company 
was held on Thursday, March 2nd, at the Cannon Street Hotel, under 
the presidency of Lord Wantage, V.C. 
The CHAIBMAN, in moving the sdoption of the report, said he 
wished first of all to congratulate the shareholders u J g 
ession of the undertaking, as a consequence of which the moet- 
of the on were again resumed. When he last bad the 
pleasure cf meeting them, he gave them an acoount of the business 
during 1897, and informed them of tbe result of the working up to 
March 31st, 1808. As the present meeting was only atked to adopt 
the socounts for the half-year ended December last, it might be into- 
resting to them to know the results of the working for the half-year 
which ended last Jone—the date when the receivership expired. 
The profits for that half-year were £10,131, as oe 
with £6,118 for the corresponding half of 1897, a gain of 
£4,018, or about 66 per cent. As they knew, the receiver 
was appointed in July, 1894, prior to which the corporation was 
carrying on the business at а lors. The result of the first half- year's 
working erding December, 1894, ur der the receiver was a profit of 
£1,300. For the year 1895 the profit had increased to £6,£00, in 
1896 it was £7,600, for 1897 £16,586, and for the half-year ended 
Jone, 1898, the profits were £10191. It would be ob:erved that 
over the whole four years the prcfits showed a steady and satisfactory 
rate of pregress. After deducting the interest on loans, those profits 
were applied to the reduction of the debt due by the corporation, so 
that at the present time instead of there being a debt of £170,795 to 
pay off, it bad been reduced to £1410 000. Pasting to the present and 
turning to capital account, bis Lordship said it would be seen that 
effect had been given to the resolution passed by the extraordinary 
general meeting held last June to reduce the ordinary sbares of the 
corporation from £5 to £3, and by that means they had been able to 
write down works to the extent of £181,688, and in addition they 
had written off the whole of the preliminary expenses account and 
en old account called the debenture discount account. The effect of 
writing down those assets was to р their capital account оп a much 
Stronger basis, and the items set forth therein now fairly represented 
their value. In addition £5,565 had been written off certain other 
accounts for depreciation. The court readily granted their appli- 
cation for these reductions, and when they made their issue of 
£200,000 4 per oent. mo debenture stock, the whole issue 
was applied for twice over by their own shareholders. Doring 
the half-year they bad spent £23,076 on capital account, nearly 
balf of which £10,988 was on account of the new 2,0C0-H.P. 
pan кре in October last and which bad worked satis- 
ойу during the winter. They also spent £6,697 in extending 
their distributing mains in Bermondsey, Rotherbithe, and 
Greenwich. They had now 28 miles of trunk and 64 miles of dis- 
tributing mains laid, and they must always be prepared to extend 
them as new business came along. There was an item of £285, 
which was almost entirely represented by the cost to which they 
were put in defending themselves against the endeavour of the 
Bermondsey Vestry to obtain Parliamentary powers to enable them 
to enter into competition with the corporation for the supply of 
electric light in the parish. Although the Vestry were not successful 
last ession, they bad given notice that they would renew their 
attack in the present session. It was anjust that electric lighting 
companies, who bad originally obtained their order with the consent 
cf the local authority, which had the power of purchasing the under- 


- tekirg on favourable terms at the end of 42 years, should be subject 


to attacks of that kind. Local authorities declined to teke the 
risk of putting down stations for the supply of electric light when 
they bad the opportunity, but they left private oc mpanies to take the 

sk. Now some of those local authorities—Bermondsey being one— 
were seeking to enter into competition with the companies, imme- 
diately there were signs that the profit-earning stage had been 
reached. They ignored the years of effort that had been made to 
reach that stage and the large amount of capital that had been 
expended on which the shareholders had received no dividends. He 
did not cal] it competition, but confiecation, under such circumstances. 
He believed the public were alive to the fact that it was confiscation, 
ard he bored Parliament would be equally alive to it. He certainly 
did not believe it wss ever the intention of Parliament, when the 
order was grant:d, that scch competition should be allowed. The 
duration of the order was only for 42 years, and at the expiry 
«f that period (іе Iccal sutbcri'ics might puch: ta the andar: 
takings cn ferme cxtrmely favcurable to tte melee. Thore 
Јось cuthciities who were now scckirg ccmpetitive powers 


 *rugbt to cust the companies, and thus evade the guarantee given by 


Parlisment of a 42 years’ tenure, and would try tnd take away 
the busiress of the supply companies without purchasing tho 
urdertakings as it wss intended they should do. The other item in 
the espiral account was £36.728, which was the balance that re- 
mained, and whic» he believed world besvfficient fcr their require- 
ments during tbe year. They bad increased their lamp ccnnections 
last year by 31221 lights—an ircrease equal to 26 per cent., ard 
While they were nat sanguine that that rate cf increase would be 
maintained, it was satisfactory to know that so far as the present 
year had gone, the new business showed no signs of falling cff. 
During the current year they bad made arrangements for the supply 
of certain new plant and macbinery. They were gradually eliminating 
the old Ferranti trunk mains by new trunk mains, and using the 
old ones as distributing mains. The gross revenne for the half-year 
was £37,226 againtt £27,903 in the cc rrerponding Ба! of the previous 
year. The profit on the working had amounted to £19,535, teing an 
Increase (f £3 064 (ver the corresponding six menthe. Thatincrease 
would have been greater bad it not been for the Welsh ccal strike, 
which put them to a large additional expense; but, notwitbstandirg 
‘hat increase, (hey bad been able to reduce the cost per unit, They 


had to compete with gas, but, notwithstanding, they had nearly 
doubled the number of their customers during the year. They 
had received an average price of 43 1. per unit 84. per unit, 


which they were authorised to charge. That reduction hai resulted 
in a large increase of customers in the poor parishes on the south side 
of the Thames, and as it had brought in increased profite, the reduc- 
fion was fully T rris The board had relingaished half of their 
fees, and would continue to do so until such time as a dividend was 
paid on the ordinary shares. | 

Mr. Roger Quisosy seconded the motion, which, after a short 
ditcussion, was carried. 


New Issue. 


Тнв City and South London Railway Company are making an issue 
of fresh capital for the completion of their railway to the “ Angel” at 
Islington, the construction of which was authorised six years ago. 
This is an important step in the history of the company. This, the 
pour of underground electric railways, has up to the present time 

een au isolated line of three miles in length, conne ting the southern 
Suburbs of Kenoington and Stockwell with the City. But by the 
extensions whicb are to be opened for traffio in & few months it will 
become a line through the heart of the City, having connections with 
all the principal existing railways engaged in Metropolitan trafic in 
the centre acd south of London, and by the farther extension now to 
be made it will bring in the traffic from the North as well as from the 
Boutb, and form a connection between the two which has so long been 
wanted. When it reaches tbe “ Angel” it will be within half a mile of 
the Midland Railway, and there is little doubt that a connection with 
that line will be made b»fore long, and afford another access for the 
vast growing traffic of that system, the necessity for providing for 
which was so urgently dwelt upon by Sir E, nest Paget at the halt- 
yearly meting a few days ago. The present issue is of £375,C00 in 
£10 ordinary shares. Interest at 3 per cent. will be paid on the 
amount paid up until the opening of the extension. The list closes 
on Ta next, 14th inst. 


Bournemouth and District Electric Supply Com- 
pany, Limíted.—The report for the year 1898 shows a balance to 
credit of the nct revenue acc uxt, after payment of interest charges, 
commission, and reserve for depreciation, of £1,500, as against a loss 
of £92 for the previons year. Out of this sum the directors recom- 
mend a dividend on the ordinary shares at the rate of 5 per cent. for 
the year, less tex, leaving £117 to be carried forward. 


The Nernst Electric Light Company.—We under- 
stand that the flotation of the company was not a conspicuous suc- 


- cess, the underwriters being compelled to take up a large number of 


shares. 


Windsor Electric Lighting and Installation Com- 
pany.—The third annual general meeting was held on Ist inst., 
when a report and balance-sheet and a 6 per cent. dividend were 
approved. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending March 4th, 1809, were 4196 186, 10d.; aggregate to date, 


£1,468 188. Па. 
The Bristol Tramways and Carrisge Company, Líimited.—The receipts tor the 
week ending March 8rd, 1809, were 29,408 15s. 10d.; corresponding 


period, 1808, 23,329 7s. 9d. ; increase, £176 8s. 1d. 


The City and South London Railway Company.—The recep for the week 
ае March 6th, 1899, were 21,111: week ending March 6th, 1806, 
21,080; increase, £29; total receipts for half-year, 1699, £11,108; corre- 
sponding period, 1898, £10,720; increase, £888. es open, 8}. 


Electric Tramways.—The recel for the week 
ér sand ag ending March 


41.282 108. 8d.; corresponding period, 1898, £948 бв. d.; increase, £334 
10s. IId. Miles of track open week ending March 4th, 149, 8; week 
ending March 6th, 1898, 8. Car miles run week onding March 
4th, 1899, 4,261; week ending March Cth, 1894, 2,513 Number of 
ears, week ending March 4th, 1899, 11; week ending March 5th, 
1898, 7. 


Tbe Dublin United Ташнен Company.—Tbe receipts for the week ending 
Friday, March 8rd, , were as follows:—D. U. T. Co., horse cars, 
£1,641 158. 2d.; ditto, electric cars, £951 9s. 6d. ; D. 8. D. Co., electric cars, 
£059 3s. 5d.; total, £3,252 88. 1d.; corresponding week last year—D. U. T. 
Co., horse cars, £2412 178. 2d.; ditto, electric cars, £1(8 08. 1d.; 
D. в. D. Co, electric cars, £875 38.; total, £2,696 Os. 4d.; increase, 
£356 78. 9d.; aggregate tn date, £24,535 78. 9d.; ditto last year, £27,961 10s. 8d. ; 
increase to date, £1,170 17s. 6d. Worked:— The mileage open is 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 81 
miles by horees, for the corresponding period last year. : 


The Halifax Corporation Tramways. — The receipts for the week ending 
March Ist, 1899, were £802; total receipts to date, 1899, from June 30th, 
1598, ме Miles of track open, 84. Car miles run, 6,353. Number of 
cars, 10. 


Tbe Liverpool! Overhead Railway Company.—The receipts for the week ending 
March бїһ, 1869, amounted to £1,268; corresponding week last year, 
£1,364; decrease, £79. ; 


Tze South Staffordshire Tramways Company.—The receipts for week ending 


March 8rd, 1699, were 4681 4s.8d.; aggregate receipts for nine weeks, 
£5,845 10s. 4d.; week ending March 4th, 1696, £559 1148. 64. ; aggre&^to 
reveipte lor nino weck, 40,306 11s. 11d. 
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SHARE LIST OF ELECTRICAL COMPANIES. —TELEGRAPH AND TELEPHONE COMPANIES. 


Stock | 


usiness done 


7a аг. a Sen 


qom Closing 
Present or Dividends for 
= — DELE T EE 3E . 
1596. | 1897. Highest.| Lowest. 
124,400l| African Direct Telegraph, 4 % Debs. ove ove „% 100 - .. 100 —104 100 —104 - - 
25,000 | Amazon Telegraph, shares idi 64% > gi 185 3 — 4 3 — 4 ihs ons 
125,000 Do. do. 5% Debs. Red. š se =] 87 — 92 87 — 92 vss bi і 
905, 56010 Anglo-American Telegraph  ... dis "m ivi ‘is Siockles 13s 167 £3 98 67 — 69 — 68 $ 
8,047, 2201 Do. do. 6 95 Pref. n i» .. Stock 5 66 6 119 — 120 1173—1183 | 1193 | 1184 
8,047, 2201 Do. do. рете, и wh Stock 185 144— 15 1 14ў 148 | 143 
130,000 Brazilian Submarine N „„ * 7 * . |16— 1 16 — 164 | 108| 163 
75,0001 Do. do. Debs. 2nd series, 1906 100 .. 110 —114 110 —114 ax kin 
44,000 | Chili Telephone, Nos. 1 to 44 000.4 . 8 47 4 34 - oes d 
10,000,000$| Commercial Cable eis . $100 | 8 8 190 —200 |190 —200 m diio | 
1,332,523] Do. do. Sterling 500 year 4 % Deb. Stock Red. |Stock| ... | .. 105 —107 105 —107 | 106} | 1052 
224,850 | Consolidated Telephone Construction and ADMITE 1а 2 8 s T sa» 
16,000 | Cuba Telegraph ... M ae TON 0 8 7 1 .94— 1 103 | 9i › 
6,000 Do. 10% Prein. 10 10 & [10 174— 184 | 174— 184 эз Ч 
12,931 | Direct Spanish Telegraph .. ^ ahs 5 4 4 4— 5 4— 5 { 
6,000 Do. do. 10 ' Cum. Pref. ide 5 10 10 А 10 — 11 10 — 11 і 
80,0001 Do. do. 44 95 Debs., Nos. 1 to 6,000 . 50 ^i 4 104 —107% |104 —107% 1 
60,7101 Direct United States Cable. 20 Ке 121— 123 | 121— 12} 125, 1275 ' 
120,000 | Direct West India Cable, 44 95 Reg. Deb. " as [4100 ]- 54 а 103 —106 103 —106 1 
4,000,000 | Eastern Telegraph, Ord. Stock . "- iss ... |Stock| . - 180 —185 180 —185 183 182 | 
1,795,000 Do. 8495 Pref. Stock 100 i - 104 —107 |104 —107 1062 |... i 
89,900 Do. 5 % Debs., repayable August, 1899... | 100 | 6 5 99 —102 99 —102 bins d 
1,482, 2681 Do. 4 % Mort. Deb. Stock Red. Stock 4 4 120 —130 126 —130 1261 | 
250,000 Az E м с, 1 75 China Telegraph 10 | 7 7 18 — 184 | 18 — 183 18} | 
| us. Gov. Во eb., 1900, red. ann. 
16,2001 { е, rog. 1,080, e ee 100 5 % 15% 99 —103 | 99 —103 
64,4001 Do. do. Bearer, 1 „050—3, 976, 4,827—6, 100 5 $ 5 $ 100 —103 |100 —103 
820,0001 Ы Do. н" Deb. jon „Stock 4 4 125 —129 125 —129 
astern an uth ican Telegraph » 5% Mort. Deb., Ne T 
5,1001 { C e Tam } 10 |5%| .. 99 —103 | 99 —103 
46, Do. do. do. — bearer, 2,844 to 5,500 | 100 5 - . 100 —103 100 —103 one 
800,000 Do. 4 95 Mort. Debs., Nos. 1 to 8, 000, d 1909 100 4 бее . . 102 —105 |102 —105 ins 
200, Do. 4% ч ads Mt. Debs. (Mauritius Bub.) 1 —8,000 | 25 4 s .. 104 ae 104 а, Т - 
180,227 | Globe Telegraph an » eos eee ‘a 10 | 44 + — E 134 | 12] 
150,000. Great Northern Telegra Ne dd. Hi E 0 10 da 20 n "n 17 — ка 31 95 e 
» өө 10 1 "T — 8 T" ve 
150, А &% Debe. .. 100 5 & |5491: | 98 102% |... — E ie 
97,800 Halifax d Bermuda Cable, 8% let. Mt Dbe., n.1-1,200,rd.| 100 ... Өз . 100 —103 [100 —103 T T 
17,000 | Indo-European Telegraph A ..| 25 10 10 .. | 58 — 61 57 — 60 5% i 
100, 000 London Platino-Brazilian Telegraph, 6 Ф Debs. .. ... | 100 | 6 6 .. |107 —110 xd|l08 —111 ind 
484,597 | National Telephone, 1 to 484,597 Mai 5 T" 5 | 53 6 6 58— 58ха 44— 6 54 4j 
15,000 Do. 6 Cum. lst Pref. - T 10 | 6 6 6 14 — 16 ха 13 — 15 15 14; 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 14 — 16 ха 13 — 15 148 | 13 
250,000 Do. 5 % Non-cum. 8rd Pref., 1 to "250,000 5 5 5 5 51— xd 44— 5 55 42 
1,329, 4711 Do. 84 Y Deb. Stock Red. Stock 34 34 34% 100 —102 99 —101 1014 | 995 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1| 5 5 kh i— 1 T IT 
100,0001 Pacific and European Tel., 4 % Guar. - Debs. 1 to 1,000... | 100 | 4 4 . 105 —108 105 —108 T 
11,839 | Reuter's ... we ca]. BIS 6 n — 71 | 64— 7 74 | 6 
8,381 | Submarine Cables Trust aks oa сй eo. |Oert.,| ... гак . . 1139 —144 139 —144 Sie ae 
58,000 | United River Plate Telephone mi ése eee 515 516% 1 . 4i— 54 55 
151,7881 Do. do. 5 Debs. eee eee III Stock eee eee eee 104 —107 104 —107 eee 
200,0001| West African Telegraph, 5 % De 100 6 |5% | ... | 97 —100 xd 98 —101 984 |... 
80,008 | West ne America, Nos. 1—80, 000 and 53, 001—653, 008 Bh | ... ee ‘ak i— 1 4— 1 ^ ve 
150,000 Do. do. 4% Debs., 1—1 ‚500 gua. by Braz. Sub. Tel. 100 | . ў 103 —106 103 —106 is 
889,521 | Western and Brazilian Telegraph 4 * Deb. Stock Red. ... Stock Я 107 —110 |107 —110 ds 
88,821 | West India and Panama Telegraph .. ee T w| 10/1 i li— 24 li— 21 218 11] 
84,563 Do. do. do. в 9 Cum. Ist Pref. ... | 10 6 6 104— 11 104— 11 104 
4,669 Do. do. do. 6 % Cum. 2nd Pref. ... | 10 6 6 9 — 10 9 — 10 sai 
80,0001 Do. do. do. 5% Debs., Nos. 1 to 1,800 | 100 | 5 5 105 —108  |105 —108 
158, 1001] Western Union of 0.8. Telegraph, 6 Y Ster. Bonds ... | 100 | 6 6 98 —103 ха 98 —103 ee 
ELECTRICITY SUPPLY COMPANIES. 
30,000 Charing Cross end Strand Electricity Supply 5 6 % 7% | 8 % 11— 134 |l1j—12j 2 
20, 000 do. do. 4j % Cum. Pref. 5 | | TA 64 6 — Ta T" 
34,000 "helsen Mectiity Supply, On, .. 5 s slew leu cin ol eee) | 
,000 Do. do. Ф Deb. Stock Red... Stock 44% | 44 . 114 —116 |114 —116 | T "S 
50,000 ‚Ойу of London — Lighting, Ord. 40, 001 —90, 000. 10 | 7 10 6 % | 194— 204 | 194— 204 204 19} 
10,000 Do. Ord. Nos. 90,001 to 100,000 >... 10" 1; uu ИОТ s 6: 30 19—20 | .. si 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 ... НКЕ 6%/|15—16 |16 — 16 E ВУ 
400,000 Do. 5% Deb. Stock, ' Bcrip. (iss. at £115) ‘all paid | 5 5 .. |124 —129 |124 —129 1254 | ... 
80,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | mi nil 124— 134 | 12 — 13 1213 123 
10,000! Do. do. do. Nos. 30,001 to 40,000 ЖЕ ү ЖЕЗ ШО 7717 ²— dX лы 
20,000 Do. do. do. 6 9 Pref., 40,001—60,000 10 6 | 6 144— 154 143— 154 154| 1415 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 .. | eb a. Ӯ | 5i— 51 51— 5j e * 
15,661 | House-to-House Electro Light Supply, Ord., 101 to 15, 761 Dilican E. 695 | 9 — 10 9 — 10 ero] es 
12,000 Do. do. 7 96 Cum. Pref.. IT Se .. | 9)— 1 94— 103 10 98 
110,000 | London Electric Supply Corporation, Limited, Ord. di ЖР T oet 84— 4 84— 4 313 38 
48, Do. do. do. 6 % Pref. Edu OB Bi eH 7 oH 6j 
100,000 do. do. 4% Ist Mt. Db. Stock Rd. [Stock .. кая | .. |104 —106 104 —106 | ves | ore 
62,500 Metropoitn Electric Supply, 101 to 62,500 ка 10/625, 6% 5 % | 164— 174 | 164— 17h | 178 163 
Nos. 62,501 to 85,000, £7 paid % ae 3 „ [Айй 14b 121— 1 
, De. First Mortgage Debenture Stock | ... 44 44% | ... 118 —121 118 —121 om мй 
6,452 Notting Hill Electric Lighti i. 10 | 4 6% | 6 % | 164— 174 | 161— 174 sé al 
31,980 St. James's and Pall Mall Electric Light, Ord. 5 10495 144% 14495 | 164— 174 | 164— 174 | 17%, 10j 
20,000 Do. do. 7 % Pref., 20,081 to 40,0800 | 5 7 9517 7 | 9 — 10 xd 9—10 99 
65,000 | South London Electricity Supply, Ord., £3 paid бө “г Б эч ts se 31— 34 | 31— 8j 315 3% 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 „| 619% 12 % 12 % | 154— 16}xd| 1543— 16h | 16 | 16H 


"Iudae we to Founder's — 
t Unless otherwise stated all shares are fully paid. 
Dividends marked 


t Quotations on Liverpool Stock Exchange. 
| Dividends paid in deferred ＋ warrants, p being used as capital: 
§ are for a year consisting of the letter part of one year and the first part of the next, 
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SHARE 1187 OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock 8 Cloain Business done 
Present NAME. or Dividends for ——— € verras A during week 
Issue. "EP the last three years, ar lo. arb. | PE X 
| SEE er hores 
60,000 Aluminium A” shares, Nos. 1—60,000  ... T 1 | "e кй Jit 8— 8j 3 — 33 dota — 
90,000 Do. 44 95 1st Mort. Deb. Stock Red. ©... Stock 94 —100 94 —100 99 | 98 
80,000 ш a x à NUS So bai 000 10 1641— 174 | 174— 184 172 | 17} 
o. o. um. 
10,000 { (issued at £2 10s. prem. all pd.) j 10 181— 133 133 — 183 188 | 13 
100,000 Do. do. 5 % Perpetual Debenture Stock ... Stock i 125 —127 |125 —127 T 
80,000 | Brush Elecl. E „ Ord., 1 to 90,000 8| nil | nil UN 2— 2} li— 23 2 lj 
90,000 Do. о. Nor cum. 2 Pref., 1 to 90,000 2| nil 6 '€* si 23— 2jdxd 24— 28 28 24 
125,0001 Do. do. eb. Stock e. [Btock| .. |... |... [110 —114 xd|l10 —114 av d uds 
50, 000 Do. do. dnd nd Deb. Stock Red. POE ма 101 —104 101 —104 - T 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... »* E . | 124— 133 |124— 13} | 18 | 2H 
ne 5 Ws à Rai 5 Deb. Stock Red. өр: we |... 114 —117 114 —117 js sia 
А еп ndon ig ess РА 9 1 1 10 10 
178,308 Do. do. Es pad . .. TC 
61,033 Do. x Pref. hall-chares £8 тай wd owed aa iss Bil л 8 A 384— 4 idi 
71,447 Do. do. Def, do. £5 paid ‘ee :| р ias] ae | 44— 4 | os 
630, 000! City and South London Railway Stock 1%% 14% 24% n — 73 à 70 — 72 71 | 70] 
22,500 | Do. do. Ord. shares, Nos. 1 to 22,500 £5 pd. ИР; in 44— 51 | 4j— 54 | 5 |... 
32,098 aa A & Co., a 1 re e ET ET + 34— 3$ | 3)— 931 | З 
о. [o e 8., to 43 о | | 
82,850 #100, апа 901 E 1,070 of £50 Red. TU i» T 98 —101 98 — 101 ii 
99,261 | Edison & Swan Utd. El. Lgt., xl чы shares, £3 pd.1 to 99,261 5 6 85 21— 24ха 21— 2? 28 А 
17,189 Do. do. do. „A“ Shares, 01—017, 1389 | 5 it 6 $ T 4— 5 xd 4— 6 T 
194,023 Do. do. do. 4 % Deb. Stock Red.. 100 ... T .. | 98 —100 98 —100 98} 
112,100 | Electric Construction, 1 to 112,100 ... - iyi 2, 6 6 6 21— 21— 270 ... 
25,000 Do. a igre um. Pref., 1 to 25,000 ees 2 T. T. 77 з — з — 3 
140,300 Do. 1st Mort. Deb. Stock Stock ... 02 . . 103 —106 103 —106 1054 | 104 
91,196 Elmore's Patent Copper ы; ыы э 1 to 70, 000 eee toe 2 "TT "TT eee §— zd = eer eee 
67,275 | Elmore’s Wire Manufac acturing, 1 to 69,885, issued at 1 pm. E 3 V^ ii i— E á es | € 
9,6001 | Greenwood & Batley, 7 79 05 Cum. Pref., 1 to 9,600 «| Ay, 7 . |10 — 12 10 — 12 | in cH 
12,500 | Henley's (W. "do Telegraph Works, Ord. ... 500 1010 12 14 264— 274 27 — 28 275 | 271 
8,000 Do. do. 7% Pref. .. l1 201] T T 7 184— 194 | 184— 194 ка - 
50,000 Do. do. do. 4 Mort. Deb. Stock... Stock 44 44 . 113 —116 113 —116 T s 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works x) 2910 10 10 %| 22 — 23 ха 22 — 23 228 | 22] 
prine. ^ Do. do. Rail 0 4 % 1st Mort. Debs. | 100 |... VR . |102 —106 102 —106 i - 
, nee кш > way, eee Zr Tr 10 | | 3 3 9148—10),xd' 10 — 103 eee | s. 
10,000 Pref., £10 paid on T 4 10 "у 5 y 1. — 10 ka Lij 16° | 2:1. а 
37,350 Telegraph Constration and Maintenance ... | 12 | 15 %| 16 15 %| 40 — 44 | 40 — 44 40 
150,000 » De. es Deb. e 1900 е 100 | n ose „ |104 —107 104 —107 |... |... 
13,400 | Telegrap i каары, rd. Nos. 6,601 to 20,000 ...| 5 ... TA  1]9— 9 9 92 | 9 
13,400 . Do. do. 5% Cm. Prf. Nos. 6,601 to 20,000 | B us "S s | 61— él | 6— 61 і d 5 
540, 000 Waterloo and City Railway, Ord. Stock  ... | 100 a, 8 95109 —112 109 из" | 1101 


t Quotations on Liverpool Stock rg peg i^ 1 Unless otherwise stated all shares are fully paid, 
Dividends marked § or а year consisting of the latter part of one year and the first part of the next. * 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Bi ham Electric Supply, £5 (fully paid) 104. National Electric Free Wiring, 10s. paid, 8/- to 10/-. 
British Aluminium, 11$; 7 Pref. ‚ 12—18. Smithfield Market Electric, 4—44. 
House-to-House, 44% Debentures of £100, 105—108. *T. Parker, £10 (fully paid), 153. 
Kensington and Knightsbridge Electrio Lighting , Ordinary age 
(fi fully paid) 18—134; lst синен Oh Cumulative 695, £5 
y ТА pni aom 15 T 107—110. Dividend, 1898, 
0 
E найы Birmingham Share List. 
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MARKET QUOTATIONS, Wednesday: March 8th. 


CHEMICALS, &o. This week. | Last week. EL | METALS, &o. (continued). | This week. | Last week. gom tg 
| 
a Acid, iam T +. per cwt. ef 6/- | f Ebonite Rod per Ib 8/- | 8/- | "T 
a ” Nitric ee ee „ per owt. ы 22/- f " Bheet per Ib. 5/- 5/- 2s 
a Oxalic .. * per cwt. А 82/- | g Copper Bars per ton 279 279 * 
a „ Bulphurio .. ° per cwt. b 5/6 | 9 е pud n price) per Ib. 944. T 
a oniac, Sal per owt, |+ 87/- | g » Shee а% ++ рег ton £79 T 
a Ammonia, Muriate е per ton £19 £19 g . +» рег ton £79 £79 I 
" " (wbite) per ton £28 #96 n German Silver Wire per lb. 1/6 1/6 T 
a Bleaching powder ec per ton £5 15 £5 15 h Gutta-percha, fine per lb. 6/- 6/- es 
a Bisulphide of ee +» рег ton £15 £15 h India-rubber, Para fine per Ib, 4/43 4/24 2d. ino. 
a Borax se . рег ton £16 10 £16 10 ee i — Charcoal Sheets .. r ton £18 15 T 
a Benzole (90 o o) „$ ee .. per gal. Б Чи | ih í Pig (Cleveland warrants) per ton | 47/73 47,7% 
а „ (50/90 %) è .. per gal. 5 5/6 ee é , Forgings, песине ене per ton | From £11 | From £11 
a r Sulphate А рег оп £26 £26 | is „ Scrap, heavy т ton | 50/- to 55/- | 50/- to 55/- 
aL Nitrate ° per ton £23 10 £28 10 | » 4 , Wire galvanised No. 8. per ton £95 £9 5 
à „ White Sugar... per ton £30 10 £80 10 si g Lead, English Ingot .. per ton £15 £15 
a Peroxide T per ton £27 10 £27 10 g t » heet r ton £15 £15 
a Methylated ne per gal. 9/9 2/9 Mica (uncut slabs 8” long) per lb. | 6/6 6/6 
a пар; Solvent 0 ojo ai : m Manganin Wire No. 28.. per lb. | 8/- 8/- 
© per gal. 5/6 5/6 g Mercury .. r bottle £85 48 5 
a Potasb, ichromate, in ‘casks... per lb. 8 824. p Phosphor Bronze, plain castings per lb. | J/- to 1/4 T 
а p Caustic (75/80 чә per ton 24 £: p = rolled bars & rods рег lb. | 1/- to 1/4 * 
a Bisulphate +. рег ton £35 £85 | >р " r''d strip & sheet per lb. | From 1/2 T | 
a Shellac per owt. 67/- 67/- | | o Platinum .. e? per oz. | £8 6 6 £366 | 
a Sulphate of Magnesia s ton £4 10 £4 10 p Silicium Bronze Wire .. .. per lb. 10d. to 1/1 T | 
a Sulphur, Sublimed Flowers . per ton £6 15 €6 15 | í Steel, Magnes, acc'd'g to * р п р. ton From £16 to £40 | 
a РА ect red per ton £5 15 £5 15 í Steel, ae in "€ ee £58 | £58 | 
а р .. per ton £55 £5 5 g Tin, block . és . per ton £115 | £135 
a Boda, — white 70 5%) .. рег ton 47 10 £7 10 | f „ foil .. s .. per lb. | 1,6 | 1;6 | 
a „ Crystals oe .. рег ton £8 £8 | m „ wire Nos. 1 to 1 per lb. 1/6 | 1/6 
a „ Bichromate, casks per lb 8d. 8d. p White Anti - friction Metals | | 
METALS. &c. " White Ant” brand £40 to £65 | £10 to #65 
ј Yarns, Cotton, Single lolb. а 3 tb. | 74. та. 
: Aluminium Wire, in ton lots.. per ton £924 £224 j „ Flax, 6 or 8 lea... се DEE is 4d. 4d. 
Sheet, in ton lots. per ton £191 £191 j » Hemp, 8 ply 10 Ibs. per Ib. (da. d. 
a Babbitt’s metal ingots . per ton | £65 to £180 - J ы Russian, 10 lbs. 2 Ib: 4 о 
с Brass (rolled metal 2" to 12") basis per lb. Tm 6: jon Jute, 180 lbs. rove г — ies £12 £ 
€ „ Tube (brazed) .. per lb. 10d. 104. ] Manila, 24 thread " £33 10 £83 10 
„ Wire. basi« per lb 841. 844. k Zine, Sheet (Vielle эзе Е bild.) ra rs £81 £81 
Q totations supplied by Quotations supplied by | Quotations supplied by 
a Messrs. G. Boor & | f The India-Kubber, Gutta-Percha, and k Messrs. еа Ashb „Limited. 
b The British Aluminium Company, Lid. Telegraph Warka Company, Lid. 1 Messrs. San a Wake & м 
с Messrs. Thos. Bolton & Sons, eee James & Shakspeare. m Messrs. W. T. еи 
d Messrs. Jackson 4 T m Messrs: P. Ormisto 
e í Messrs. Bolling & o Messra. io 3 а Oo., Lad. 


j Messrs. Henry C. Yeo & Со, 


о The Phosphor Bronze Company, Ltd, 
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SYSTEMS OF STOKING. 


Ат a time when smoke tions are so very rife, any suggestion, 
in reason, is welcome which points a way to smoke prevention. Опе 
“е burn coal smokelessly is to charge often s quantities upon 
a thin fire with a good draught. In this system a large volume cf 
air in excess of actual chemical requirements is admitted throngh the 
grate, and the temperature of the prcducts of combustion is much 
reduced, and evaporative «боон emali. Bat the commercial use 
of ocal demands economy. It is almost, if not quite, a crime to burn 
up а nation’s store of coal withont securing its fullest possible effects, 
and smoke prevention must not be secured at too heavy a cost. But 
cannot smoke be prevented in y designed furnaces with economy. 
The Practical Engineer says it can, and the article dealing with 
the question has evidently been written by an neer of experience 
in the system he advccates, and who Ded bis system tous many 
ne ago. In the first place he admits a stoker, if allowed to 

ve his own way, could maintain an absolutely emckeless chimney, 
but he ia tied down by the necessity of maintaining steam, and it 
becomes necessary to force the fires. This, and insufficient air, are 
the causes of smoke, and with a forced fire the producte of distilla- 
tion are not mixed with oxygen at a sufficiently high temperature 
for combustion to be folly effected, and after being once cocled below 
ignition point, any further air admission is useless. What is known 
м smple boiler power is necessary to secure good results. 

These considerations apply, of courre, to bituminoos fuels. Smoke- 
less fuels only require sufficient draught to be burned at any rate of 
combustion, but such fuels give off products quite as deleterious as 
regards health and vegetation as anything produced by bituminous 
coal. It is the b'ack soot to which people make objection, but. it is a 


England and other manufacturing districts are cleaner and brighter 
is the caso with the homes of people favoured by cleaner atmo- 
conditions. It is laid down as a sine дий пољ that there 
must be sufficient boilers to allow the fires to be worked on the thick 
system of firing by heavy charges, and regulating by dampers. With 
this system we are assured there will be no need for any special 
apparatus. The writer says that he has seen a battery of boilere, the 
farnaces of which were charged heavily a few times a day only. 
There was a chimney, and the fires were charged up to wi 
a few inehes of the farnace crowns (Lancashire boilers), and the 
dampers partially closed. As the steam pressure fell, a slight raising 
of the dampers was sufficient to send the pointers of the pressure 
gauges steadily upwards, aud the stckers could sit two or three hours 
or more without throwing on fresh fuel. In this system the bars are 
kept well covered, and if any tendency was observed to burn through, 
the fuel would be pushed into the hollow places, and any inrush cf 
cold air checked. 

One steam user, who used the system on two boilers, stated that 
Whenever he changed bis stokers it was found that 23 or 3 tons of 
coal per week would at first be added to the consumption, pending 
the scquisition of experience. This would be out of a total of about 
34 tons per week for the two boilers. 

Bome years ago Mr. Longridge issued a report of certain tests he 
bad made on thick and thin fires, snd he had found that where thin 
fires bad been employed ona long grate, and a change bad been made 
by shortening the grate, th ckening the fire, and regulating by 

much as above descri the economy was greatly 
, and the excess of air per pc und of fuel was reduocd very 
арн the total air consumption being only about 14 Ibs. per pound 


The question resolves itself largely into one of boiler power. Let 
us suppose that a boiler with ordinary grates can do ite work in the 
ordinary system with a combustion rate of 20 lbs. per square foot of 
grate per hour. If on scme new system smokelesa combustion can be 
secured with a rate of combustion of only 10 lbs., it follows that the 
botler, even with its improved ‹ ficiency, can now only produce a 


little over half the power it was prcducing at the origioal rate of 


combustion. Two boilers are in fect now required. But it cannot 
be maintained that, if as originally arranged, the boiler would do its 
work with a weekly consumption of, say, 20 tons, two boilers are 
now required to burn only 18 tons, 2 tons being saved by the more 
efficient combustion. Double the area may reasonably be 
asked for, but surely not double the heating surface to deal with the 
reduced volume of gasecus preducta now issuing from the furnaces. 
The, at first, most obvious means of effecting the change is to make 
the boilers double-enders, with fcur in place of two furnaces. But 
Lancashire boilers so mado are notoriously dangerous because of the 
very serious cutting away of the shell plates through which the flues 
must now pass. Obviously the recessity is for more grate surface in 
the same size of boiler and a less unit rate of combustion. - 

Probably some such unconscious reasoning as this leads up to the 
double-ender marine boiler, the products of combustion being got out 
of the boiler by means of the return small tubes and with more or 
less structural safety. The pract'cal prohibition of external firirg 
seems to bar the way to the simplest methods. But given the means 
fur doing all this, is it not probable tt at the old smcke difficulty 
would again arise, and the grate surface provided for a 10 or 15 lbs. 
rate would be compelled to burn 20 to 30 1bs., and the result of the 
change would, after all, be merely to alter the time-honoured ratio of 
grate to heating surface, and to raise the demand for economiser pipes 
to reduce the greater excess of temperature. For existing plents we 
would say, set apart a boiler and supply it with weighed coal aud 
metered water, and, after determining its output, change its system of 
stoking, and, asthe man becomes experienced in the novel method 
note the effect, and calculate the total difference on the whole plant 
similarly treated. In this way, some idea would be gained as to the 


possibilities of the method, and it would be known jast bow far short 
plant really was from being a possible non-producer of smoke. 

It does not, perhaps, follow absolutely that use of such thick 
fires, as are recommended in the article referred to above, demands a 
reduced rate of combustion per square foot. In what we have said 
above, we have assumed the conditions of -produced draught. 
But а chimney-produced draught is not а fixed thiag, although com- 
monly spoken of aa such under the title of na draught. It is 
exceedingly variable and never very great. Bot when the thickness 
of & fire is increased, the proper course to follow would appear to be 
to simultaneously increase the draught in order to have the power of 
potting м much air as rece fri the desired rate of combastion 
through the now magnified ce of the thick fire. Thin fires 
are the product of poor chimney dranght. One is a natural con- 
comitant of the other. The locomotive exhibits the proper relation 
of fuel thickness to draught intensity. Ia the locomotive there is a 
соорот 8 fire which, by good stokers, is built up 
аз as possible at the sides, so that the tendency to burn hollow 
at the thinnest part—the middle—is counteracted by the shaking 
down of the fuel from the sides. Fresh coal is fed on next to the 
waster cooled plates; this lengthens the period during which the 
gases are driven off the fresh charges, and to some extentapproximates a 
coking effect. The steam blast in the chimney produces draught 
enough to pull sufficient air through the grate and fuel bed, and the 
brick arcb provides the form of furnace necessary to ensure smckeless 
combustion, and yet the rate of combustion per square foot of grate 
will be 60 to 100 Its. per hour. 

This points to the possibility cf burning coal in stationary boilers at 
rates much in «xcees of chimney draught rates simply by the use of 
thick fires and powerfal draught. One great advantage of the thick 
fire is the large mass of fuel ready at a moment's notice to be brought 
into active combustion by simple acceleration of the draught fan. 
But no amount of boiler room will, with or without fan draught, 
enable bituminous coal to ba burned without smoke unlsss the con- 
ditions as to the form of the furnace and the course of the gases and 
air, and the after space in which the gases may complete their com- 
bustion, are correctly provided. It is much to be feared that the 
power to purobase smokeless fuel has been the cause of much of the 
neglect to provide such conditions, and the results are seen in the 
impossibility of at once altering plant to suit bitaminons fuel when 
the supply of smokeless fuel falls off. Farther, in regard to boiler 
power, we think that there bas sprung up during the last fow years a 

dency among boiler makers to promise greater weights of evapora- 
tion than can, in practice, be into e ffeot. 

This is one of the mischievous tendencies of competition. No 
matter by what name a steam b: iler may be introduced to the world, 
it will prove very much to resemble other steam boilers in its evapora- 
tion, and if one boiler will burn a ton cf coal in a given time, so will 
another boiler of equal grate suiface. These are figures which 
engineers should themselves care for rather than rely upon the 
promises of contractor& Otherwise it will by no means be the bəst, 
safest, or most honest contractor who will be secured. E gerne to 
secure orders will sometimes tend to extract promises of output that 
can, perhaps, be attained at a formal high preesare trial, but which 
must by no means be expected to be сей in the rough and tumble 
of the daily strag 

A of at least 25 per cent. upon auch trial runs should be 
allowed in good conservative practice. While space should not bs 
wastefully used in expensive localities, it is quite possible to econo- 
mise too much. With machinery packed on the sardine principle, 
the extra cost which will result may easily balanco the saving. 


THE OKES-SERVE WATER TUBE BOILER. 


Im this, a new form of water-tube boiler, the principle of the Field 
tube bas been adopted as in the Niclausse French boiler, an internal 
tube leading the water to the lower ends of the main or external 


tubes, the return being vid the annular space between the two tubes. 


The upper ends of the two sets of tubes are fixed in separate plates, 
and communicate with entirely separate chambers. The rising box is 
connected at its upper end with the steam, and also with the water 
space of the u transverse drum, while the bottom of the drum 
communioates, by means of two large down comer pipes, with the 
bottom of the other box. In this way the lowest set of tubes is the 
most assured of a full supply of water, a good feature, for any burn- 
mp oas trouble is peas experienced with the lower tubes. 

supply box is y а closed chamber, having openings only to 
the field tubes, as we may term them, and to the water space of the 
steam drum. If the valves of the down comer pipes be closed, tle 
op2ning of a blow-out at the bottom of the chamber will reverse the 
circulation in the boiler. This is a provision of some value, but we 
cannot say we like the valves on the down comers. It might happen 
—all kinds of improper and unexpected contingencies do happen 
with steam boilers—tbat some day the down comer valves were 
closed and left so, and the result would bs the rapid overheating and 
burning out of possibly every tabe in the boiler. From an illustra- 
tion of this boiler in the Engineer, we are glad to see that the heade s 
are made of plate, not of castings; but we think that the above dan- 
gerous valve arrangement should bein some way modified, and w3 also 
think that, for marine purposes especially, the tubes have too low ап 
inclination. We do not dispute the value of the double tube for 
circulation purposes, but it is obvious there will be no real inclina- 
tion of the tubes when a ship lists through quite a small angle. The 
double tube system has the advantage cf allowing absolutely free 
expansion of the tubes, one end being simply. supported, but in no 
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way fixed in a longitudinal direction. As illustrated, too, the boiler 


‘is fitted only for non-bituminous fuels. In case of a burn out of any 
single tube, there is no suitable provision for remedying except by 
‘stopping the boiler, but in this respect it is no worse off than other 
water-tube boilers. Water tubes cannot ke plugged after the manner 
of fire tubes. E ME А. 

This new water-tube boiler probably most closely resembles the 
Dürr boiler, which is of German origin. It bas, like it, the single 
flat water chambers or headers, and has the division of the up and 
the down headers into separate vessels, but in the Diirr boiler both 
headers open at the top into the stcam drum, and in this respect the 
Okes boiler is certainly improved. | 


ELECTRIC TRACTION IN PORTO RICO. 


Ir the average Briton were asked what he thought of the above 
qun be would probably not be above confersing, in the first place, 
t he didn't know exactly where Porto Rico was, except tbat it isone 
of the Philippine Islands, or somewhere near Cuba—any way, it is one 
«f those places thet Uncle Sam bas just lately gobbled up; and 
recondly, that he didn’t believe there was any electric traction in 
Porto Rico. Mr. Antonio Mattei Lluveras, however, tries to show to 
the readers of the Engineering Magazine that there is plenty of 
tcope for electric tramways or light railways in the island, which is 
wonderfully rich from an agricultural standpoint, and very much in 
need of development. 
: Possibly our American friends and cousins will -bave their hands 
во full of the mere 5 their new possessions that they 
may feel inclined to let a little British capital into the commercial 
development of the lands now lost to Spain; and hence may come 
opportunities for home firms to seek business, though it would be 
something truly worth chronicling if English electrical goods suc- 
ceeded in finding a market under the nose of such enterprise in this 
particular direction as the United States has shown for the last 10 or 


90 . ; 

Dealing with tke matter on its technical merits alone, however, it 
is very interesting to see how obstacles which in this country we 
should look on as difficult for the use of electric traction, are 
considered in the New World as of no great moment. For instance, 
cur author speaks of a military road across the island as having no 
grade ter than 14 per cent. “ which would be the maximum to be 
met with in the constructicn of a trsmway." С: M 

There appear already to be a few steam. railways cf narrow gauge 
in the island; but to judge from the descripticn of one about 22 
miles long, running out from Ponce, these lines are about on a level 
with the Jaffa-Jerusalem Railway. Indeed, à good deal of the carry- 
ing is done by ox carts in competition with the railwsy, the freight 
rates being a little lower, ard the speeds nearly «qual ! | 

The author proposes an electric line right round the island 
coupling up the various railroads, with branches radiating inland in 
order to give ready access to the plantations where they grow 
splendid coffee, ditto sugar, and tobacco, which goes to Cuba for the 
express purpose of being branded as Havana leaf and thereby incre- 
menting in value probably fourfold. 

The movement in favour of electric lines for such sparse traffic as 
can be found in agricultural districts, is evidently growing very 
rapidly across the Atlantic, but we fear it will be a long while before 
engineers and capitalists on this side will tear themselves away from 
the pursuit of 10 to 14 passengers per car mile on busy town and city 
atreete, for the sake of developing country districts where the cost of 
electric 7 is almost prohibitive for trains every hour or so. 

Our Light Railways Act, moreover, is not altogether the great 


success it was expected to be, but while Board of Trade rules and 


regulations are of the usual cast-iron order, it is, perbap», the best we 
can hope for in tbis country to give developments in the way of 
agricultural lines—which isn’t much. 


ELECTRICAL EXHIBITION AT BRUSSELS, 
1899. 


AN electrical exhibition at Brussels under the patronage of Hie 
Majesty the King of the Belgians and H R.H. Prince Albert of 
Belgium, organised by the Society of Belgian electricians, the town 
of Brussels, and the Administration of Telegraphs, will be opened on 
June н 1899, in the new Hotel des Téléphones, Rue de la РаШе, 

Ite speciality is to show the latest improvements of electricity “ at 
home,” and is divided into 14 classes, as follows: 

Olass 1.— 210/4. Incandescent and arc lamps of all kinds for 
domestic lighting, fittings cf all sorts, cables and wires, switches, 
sa 5 and oo of steel tubes and wood casings. 

в 2.— Electrical Heating. iators, apparatus for the kitchen 
table, toilet, &c. 8 и 
1 8.— Motive Power. For sewing machines, ventilators, electric 

Olass 4.— Batteries and Accumulators. Primary batteries and 

accumulators for domestic use. 
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Olass 5.— Telephone and Telegraph. Telephone and private tele- 

graph apparatus, switchboards, &. np» E 

lass 6.—Safety Apparatus, Bells, dc. Barometer, thermometers 
for indicating electrically the increase of каре caused by fire, 
&c., indicators for showing electrically the level of water, electric 
ени вае dust, and gas proof bells, keys and indicators, pushes, 
Class 7. —Electric Clocks. Electric clocks and pendulums, electric 
-alarum and other electrical apparatus for clocks M 

Class 8.— Health. Electric Pasteurisateure,” electrical apparatus 
for the production of czone, electrical disinfection of houses. 

Olass 9.— Medical Electricity. Eleotro-therapeutie and electro- 
medical apparatus. 

Class 10.— Various Apparatus, Lightning gnards, electric luminous 
letters, electric washing apparatus, processes for artifically increas- 
iog the age of wines and hol by means of electricity, lightning 
conductors. | 

Class 11.— Music, dc. Apparatus for transcribing music, chimes, 
electric metronomes, &c. 

Class 19.—Electric Locks. Apparatus for opening and closing doors 
from `a distance; safety electric bolts, electric catch and locks. 

Class 18 — Electric Jewellery and Toys. Electric toys of all kinds, 
electric luminous jewellery, luminous drawing-room fountains, 
Geissler's tubes. | 

Class 14.—Furniture. Furniture and ornaments, objects of art, 
and any other articles for decorating the interior of houses, either 
produced or ornamented by means of electricity. 

Dynamos or any electric generator, with the exception of primary 
and secondary batteries, are not to ba exbibited. 


The speciality of tbe Exhibition is to show everything connected 
with electricity in the house, and to point out its advantages and the 


3 ways it can be put into general practical use in every 
ousehold. . 

Current can be obtained from the Brussels central station, which 
is a three-wire system, and exhibitors cau have a tension of either 
110 or 220 volts, _ | 

The president of the Executive Oouncil is Mr. J. Banneux, the 
engineer-in-chief and director of the Belgian States Telegraphs; the 
5 Mr. J. Wybauw, engineer-in-chief and director of the 
Service d'Electrécité to the town of Brussels; the secretary, Mr. 
Ed. Lacomblé, electrical engineer to the town of Brussela; the 
treasurer, Mr. Alker, electrical engineer. 

Many of the chief electrieal engineers and manufacturers in 
Belgium have already decided to exhibit their specialities, including 
Mr. L. Gerard, the managing director of the Oompagnie de Traction 
Electrique; Mr. Douglas Wells, M.LE.E., member of the Council 
for Conferences and Exhibitions of La Société Belge des Ingenieurs 
et Industriels, who represents the house of W. T. Glover & Oo., Ltd., 
of Salford, for cables and wires, the Edison & Swan United Electric 
Light Co, Ltd., the Simplex Steel Conduit Oo., Lid., and other 
English firms; Mr. Goffin, vice-president cf La Obambre Syndicate 
des Electriciens ; Mr. Charlier, electrical expert; Dr. Requette and 
c others. 

e hear that the Simplex Oompany will exhibit their system of 
steel tubes, showing the advantages both in price, simplicity, and 
mechanical protection over wood casirg; M r's Patente, Ltd., of 
Greengate, chester, will exhibit their bells and keys, which are 
absolutely water, dust, and gas proof, а good many of which have 
been recently taken by the State Railways of Belgium. 

It is hoped that a good number of English firms will come 
forward and show their specialities. Fall ticulars, with rales, 
plans, &c., can be obtained on application to the executive committee 
of the“ Exposition de l'Electiéózitó à la Maison," 8, Rue Melsens, 
Brussels. Attention is specially drawn to the fact that all applica- 
tions must be made before March 20th, 1899, or they will be rejected. 


THE GENERAL POWER DISTRIBUTING 
COMPANY’S BILL. 


Im the House of Commons on Friday last, on the order for the second 
reading cf the General Power Distributing Oompany Bill, which 
came from the House of Lords, | 

Mr. BruART-WoRTLERY moved its rejection. He said he should not 
take such a course unless for very strong reasons, but the matters dealt 
with by the Bill were of such public notoriety and importance, that 
they should not be allowed to form the subject of an aguy by а 
small committee, but should be discussed by those who expe- 
rience of legislation affecting great municipalities. The Bill would 
empower а company of private undertakers to establish, at a sn 
place in Nottinghamshire, a large generating station for electric — 
and power. Apparently, they were going to do во at a place 
Workeop, but they were under no obligation to do so, and they 
would be entitled to place their station anywhere else within a radius 
of 26 miles, and that would bring into the field of their operations 
municipalities of the magnitude of Iikeston, Ratford, Mansfiel , 
Chesterfield, Doncaster, Lincoln, Rotherham, Nottingham and Shef- 
fleld. The last-named, which principally interested him, was fifth in 
population of the boroughs of England. He asked the House to reject 
the Bill, because it was against all Parliamentary precedent, was 
unnecessary in the interest of consumers or for the advantage of the 
manufacturing interest, and was against public с policy for many 
weighty reasons. It might be said that the Bill had been by 
a Committee of the other House, but, without disrespect, he must 
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say that the tenderness for the integrity and dependence of muni- 

imited respect and 

ealous watchfulness in the Upper as it did in the Lower House. The 

rds also had thought themselves bound by a finding of a Joint 
Committee, which he thought did not apply. 

Mr. ProKBRSGILL (who had & notice on the paper for the 
rejection of the Bill), in seconding the motion, said the district 
affected far transcended the limits of any mere local area, and the 
Bill was one of the volley of electric supply schemes with which the 
House was bombarded during the present session. Опе of these 
measures—the County of London and Brush Provincial Electric 
Lighting Bill—affected the metropolis, and would, if passed, prove a 
retrograde step. Many of ithe large ‘municipalities who would be 
affected by the measure had spent considerable sums of public money 


in pro an electric supply, and it was obvious that if the Bill 
passed, the House would not only be preventing the initiation of new 
schemes by local authorities, but would also substantially check the 


schemes y existing. His second objection was that, although 
it was only a private Bill, it proposed to supersede the general law 
with regard to compulsory powers of purchase. 

Mr. BBoursv-DaAvEXPORT supported the second reading of the Bill, 
declaring that the mover of the motion for its rejection had given no 
reasons to justify his extraordinary aud 5 attitude. He 
supported the rights of ue enterprise and of the public as 
against this combination of scattered bodies, many of them with no 
interest in the question, in favour of the sacred rights of municipal 
monopoly. He would undertake that whatever was necessary should 
be done b prohibit any power of supply in areas within the Bill, 
except with the consent of the corporations concerned. _ 

Mr. Sroant-Worrzey said that шеген his hon. friend’s 
undertaking in the large and liberal sense in which 


. GaLtoway said that the position had been entirely changed by 
the offer of the right hon. gentleman, and therefore he moved the 
adjournment of the debate in order that the House might have an 
op ty of considering the matter. 

. YoxALL seconded. 

Mr. BBRoxrLzv-DAvENPORT said he should not, of course, resist the 
motion if the House thought it should be carried, but hoped, after 
the concession he had made, the second reading would be taken. 

Bir J. LuBBocx and Mr. BowLzs opposed the adjournment, which 
was nag Aad by Mr. MELLOR and Mr. J. ELLs. 

Mr. IZ said he came down prepared to recommend the House, 
if the Bill remained in : 


principle of the 
Bill was a direct at- 


in connection with the 
second reading. No 


with, but the great 
. of principle 

ving been removed 
from their considera- 
tion, it seemed to him 
that the House might 


roperly relegate 
ti; biu in the ordi- 
nary course to a com- 
mittee. They would 
have further oppor- 
tunities of consider- 


ing whatever amend- 
ments were made, 
and of seeing whether 
the und which had been 


ziven was adequately carried 
out. If that were not done, they could reject the Bill, but to 
adjourn it sine die was a serious matter in the case of a Bill of these 


dimensions He did not wish to express any st view on the 
subject, but after the concession which had been made, he thongbt the 
Bill might be read a second time. 

Mr. WurTZLEY inquired whether local as well as municipal autho- 
rities wee to be included in the unde А l 

Mr. Ввомгих-ОАУЕНРОВТ said there could be по doubt whatever 
about bis answer to that үч ; of course, it was in the negative. 

Mr. Boorr said the Bill was as objectionable to the larger local 
bodies as it was to the municipal authorities, and he, therefore, sup- 
ported the adj >urnnicnt, as he thought those bodies should have au 
opportunity of expreasing their views. 

Mr. SEELY thought it would only be reasonable to adjourn the 
снн, the Bill having been seriously altered by leaving out the big 

owns. | 
Mr. Ввуои thought that four-fifthsof the objection to the Bill had 
removed. He hoped the adjournment would be accepted with- 

out a division. | : 


Sir J. FmRGUussow suggestcd that after the second reading an 
instruction should be passed to the Committee to insert clauses pro- 
tecting municipalities. 

Sir J. WoopHovsE, as representing the Association of Municipal 
Corporations, agreed to the adjournment, but not to the suggestion of 
the right hon. gentleman the member for Sheffield. 

Mr. Вктон-Клвв could not see what advantage would be gained by 
adjournment. 

Oolonel PRO thought the County Oouncils should be pro- 
tected as well as the co tions. 

The motion for the adjournment of the debate having been defeated 
by a 1 of one, the debate was continued. 

Mr. MK: May I ask the right hon. baronet (Sir J. Fergusson) 
whether he will move his instruction, and include urban districts as 
well as municipal corporations in the reservation clause? 

Sir J. FERGUssoN: I shall place the notice on the per, sir. 

Mr. Burns, in continuing the debate on the second r , said if 
the Bill were carried it would paralyse the future efforts of urban and 
district councils, which had as much right to be consulted as the large 
corporations which hid protested against the measure. 

Sir O. Отки said the House would be laying down a most extra- 
ordinary principle it they exempted only municipal corporations 
from the operstion of the Bill. 

Mr. H. J. Witson strongly protested against the g of the 
Bill, and thought that the representatives of municipal corporations 
should not be allowed to secure their own ends at the expense of the 
smaller urban authorities. 


The House divided 
For the second reading - * 182 
Be. ue ase ‘ie sae ... 164 
Majority against... TM e. 92. 
The Bill was accordingly rejected. 


BEDFORD ELECTRIC LIGHTING PLANT. 


WE illustrate a standard set, designed aud manufactured by Messrs. 
W. H. Allen, Bon & Co., for electric lighting, electric transmission of 
power and tramway work. The plant Actually shown is one of a set 
of four engines of the enclosed forced lubrication , built by them 

i 5 for the Corporation of 
Bedford for town 
lighting, and is of the 
three - crank tandem 


com d enclosed 

Xe forced 
lubrication, T'he three 
cranks are 


engines 
Ww g side by side. 
The e 


| at a high 
number of revolutions 
with the least amount 
of vibration. In addi- 


ET oe working in 
parallel. n The cylinders are all . separately of specially selected 
close а. о The high and low pressure cylinders of each 
tandem set are firmly bolted together, tandem set being in turn 
bolted to an intermediate pi The cylinders are fitted with ium 
valves, which are balanced. hess valves work in cylindrical 

bored out truly in one setting after the 5 are bolted together. 
The three intermediate pieces are suppo! by, and fixed to, a strong 
cast-iron framing called the trunk. This trunk is in turn sup 


by a massive bedplate, in which are fitted the main bearings for the 
crankshaf 


t. 

The trunk, as shown in our illustration, encloses the working parts. 
On the inside are cast the facings forming the guides of the cross- 
head feet. There are three hinged doors on the front of the trunk, 
and two doors at the back; these give easy access to all the working 
parts. The distance pieces already mentioned close in the upper part 
of the trunk, the piston and valve rods are made to pass through 
stuffing boxes in the base of the intermediate pieces. These stuffing 
boxes entirely separate the bottom part of the cylinder from the 
interior of the trunk, and answer the double purpose of preventing 
oil from the interior finding its way up the piston and valve rods into 
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the cylinders, and thence to the boilers and any water from the 
cylinders which may get through the cylinder d pere from leaking 
into the crank chamber and displacing the oil. The bedplate, of very 
rigid design, has horns cast on, which carry the main bearings. The 
bottom forms an oil reservoir, from which one or two force 
pumps draw the oil required for the lubrication of the working parts, 
and into which the oil again drains after having done its work. The 
horns for the main bearings are all truly bored out at one setting. 
The lubrication of the engine is carried out by means of two valve- 
less force pumps, which force a continuous stream of oil under pres- 


sure, first through a filter, from which it is led by a system of pipes 


and channels to all the working surfaces. All the forged work in the 
engine is madecf Biemens-Martin mild steel, with the exception of 
the crosshead, eccentric and smaller pine, which are made of special 
hard steel, and are ground up true. The steel is made to stand a 
breaking stress of from 28 to 32 tons per square inch, with au elonga- 
tion in a 2-inch length of from 27 to 30 per cent. 

A very powerful and sensitive centrifugal governor is fixed direct 
to the crankshaft and controls the throttle valve. With a fair 
amount of care in keeping governor and throttle valve clean and free, 
very close regulation can be cb'ained with this combination, the 
variation depending, to a great extent, upon the size of fly-wheel 
fitted to the engine. 


OCEAN TELEGRAPHS. 


Dr. A. E. KENNELLY, President of the American Institute of Elec- 
trical Engineers, delivered last month at the McGill University, 
Montreal, a course of four lectures on the subject of submarine cable 
telegraphy. These lectares, the New York Electrical Engineer says, 
were attended not only by the students, bat by electrical people and 
others, and were very interestiog. This we can readily appreciate, 
in view of the attention which submarine telegrapby is jast now 
attracting in America in connecticn with the contemplated Pacific 
iind And the special qualification of the lecturer to deal with the 
subject. 

We glean the following brief abstracts from Dr. Kennelly's dis- 
course, which, suitable to bie audience, and owing to the extensive 
field traversed, was necessarily of a somewhat cursory and popular 


Referenco was made to the development of submarine telegraphy 
during its eventful though short history, practically comprised in (he 
last balf century, commencing with the first cable laid in 1850 acrces 
the Btraits of Dover, consisting of but a single copper wire insulated 
with gutta-percha, and without any mechanica protection, and 
which, though it lasted but a few hours, demonstrated its electrical 
capabilities, and paved the way for greater sucoesses in the years to 
come.* The practical success of the earlier experiments led to 
shallow water cables around the shores of the Mediterranean, and in 
1859 f the first cable bridged the depths of the Atlantic. 

This triumph was short-lived, since the cable died a natural death 
in a few weeke’ time. It was replaced, however, by a far better cable 
in 1866, the experience (f tbe earlier trials having come to fruition, 
and since that time Europe and America have never been beyond 
speaking distance. | 

At the present time there are some 160,0С0 + miles of cable laid 
th-oughout the world, and a fleet of more than 30 } telegraph ships is 
employed to minister to their needs. Although tbis length of cable 
would be sufficient to girdle the world some six times, yet the actual 
girdle is incomplete at present at the Pacific Ocean, but it is now 


confidently expected that ere long this gap will be completed by a 


cable from the western coast of America to China or Japan. 

The amount of the ca which has been expended in the enter- 
prise of cable laying be evident from the fact that cable costs, 
roughly, about 61,000 per mile. 

ere is no difficulty in laying a cable anywhere, but there is a con- 
siderable difficulty in laying a cable in & manner as to minimise 
the risk of its fracture after being laid. It is a matter of experience 
that wherever a cable reste upon a rock it will break, and its rupture 
is only a question of attrition and time. 

Thote who build upon rock, so far as cables are concerned, build to 
their destruction, while those who build sand can expect divi- 
Gonde. The course on which a cable is to be laid should be thoroughly 
investigated beforehand by a ship, which makes a zigzag path over the 
course and sounds at frequent intervals, so as to insure the provision 
of a smooth and soft bed on which the cable shal! be laid to rest, 
ueri its slumbers will be interrupted by the rude shocks of 

ure. 

ere is scarcely any series of engineering operations which has a 
greater fascination or possesses more romantic interest than submarine 
telegraphy in the picking up or repairing of cables. It is governed 
largely by time and tide and weather, and its fortunes are determined 
by а great variety of circumstances. Nevertheless, cables have been 


* As this cable only lasted one day, it is rather the four-core 
cable, sheathed with 10 No. 1 galvanised iron wires, and weighing 7 
tons per mile, which was laid in the following year (1851), and proved 
a brilliant success, which practically decided the practicability of 
submarine telegraphy. 

1 The date of this cable being completed we think should be 
August 5th, 1858 І 

i In Sir Henry Mance's inaugural address as President of the 
Institution of Electrical Engineers, March, 1897, the aggregate length 
of existing cables is given as not less than 162,000 nautical miles, 
and the number of telegraph ships as 41.—Epe. Erro. Rev. 


successfully repaired in the deepest water to which they have yet 
3 pairs in deep water—eay in two miles of water— 
e expense of re in deep wa y in two water— 
is netarally i much greater ава ralo than the expense of repairs effected 
in shallow water ; while in some cases very shallow water irs may 
be effected in a small boat or sailing yacht at an expense which is 
relatively trivial. 

The speed of signalling does not become any serious consideration 
until a cable is several hundreds of miles in length. In other words, 
rapid speed of hand signalling can be obtained over almost any kind 
of practical submarine cable up to а lergth of several hundred miles; 
but after a length of, say, 500 miles bas been passed, it is necessary 
to employ delicate Apparato: With long cables it is necessary to 
employ a comparatively large sizs of copper wire or strand conductor 
an 8 d че 

Enormous improvements have place in the speed of signalling 
or telegraphing through cables since the ocean was first spauned, a great 
deal in this direction being due to the inventive skill of Lord Kelvin. 
The mirror galvanometer instrument, which is so valuable an ad junct in 
the electrical laboratory, has been yet more valuable to the electrical 
fraternity in the operating room as a commercial si ing instru- 
ment, while the siphon recorder of later date bas ‘caught the ба 
flickerings of the beams of light and has left their record traced upon 
& mcving band of paper.* 


CARBON-CONSUMING BATTERIES. 


Ат a meeting of the Institution of Junior Engineers held at the 
Westminster Palace Hotel on March 3rd, the chairman, Mr. Basil Joy, 
residing, a paper on Carbon-Oonsumiog Batteries, and their Possi- 
ilities,” was read by Mr. W. R. Cooper, B.Sc., M.A., M. L J. E. There 
was а large attendance. | 

The saving which might be effected in the cost of production of 
electrical energy by the use of a carbon-consuming battery was first 
кшк The е peen Шеше ofa mint E pipes 
electrical energy for general supply purposes, en as low 
as 6 per cent., as deduced from experiments by the lato Mr. Willans, 
whereas the corresponding figure for a battery working under the 
same conditions was about 73 cent. Assuming that a Board of 
Trade unit could be generated and distributed by the combustion of 
10 lbs. of coal, and that the cott unit was 3:31., with coal at 20s. 
per ton, then the efficiency of a battery rendered it possible to effect 
& saving of 30 per cent, of the cost per unit, provided that coke 
could be voltaically oxidised to ОО», and that the electrolyte, and the 

late opposed to the carbon, did not introduce additional 

e cost of renewing the electrolyte and negative platee, however, 
might counteract the gain due to efficiency. It was also necessary to 
remember that the cost үш depended upon maintenance, and 
that the price at which e ical energy could be supplied depended 
upon capital expenditure. For the consumer to derive much benefit 
from a carbon-consuming battery, a reduction in the capital expendi- 
ture, as well as in the coal bill, must be effected. 

The author next considered the various difficulties in attempting to 
solve the problem of the direct production of electricity from carbon; 
they were due to (1) the insoluble nature of carbon, (2) the scarcity 
of electrolytes among carbon compounds, (3) the inability of carbon 
to act as an ion in such organic compounds as are electrolytes, (4) the 
electro-negative character of carbon. In the place of the oxidation 
of carbon, that of CO might be attempted ; but the possible E.M.F. 
from such a reaction was lower than that theoretically obtainable 
from the oxidation of carbon. There was also а difficulty in finding 
electrolytes in which CO acted as an ion. 

Suggestions for various forms of carbon-consuming cells were then 
reviewed. Grove's ordinary gas cell, in which the b may be 
replaced by CO, was of no commercial value, because current 
obtainable appears to depend upon the rate of occlusion of the gases 
by the platinum. The cell brought out by Borchers with a view to 
the-ati of CO had not proved successful; the E. M. F. was, in 
fact, not due to the oxidation of OO, but to the solution of the co 
which is used as one of the plates. The problem had been 
by Reed in a manner which was s ve, but without much prac- 
tical result; this investigator aimed at a cell having indestructible 
electrodes, and an electrolyte by means of which the carbon was 
oxidised, but which was ted by the action of the cell itself. 
The indirect 5 of electrical energy from carbon by the use 
of Н, 8 and ВО, was ous, but no practical outcome could be 
obtained by the interaction of two liquids, because true voltaic action 
does not take place in that way. The utilisation of free carbon, com- 
bined with electrolytic solutions, had been attempted by Case and 
by Coehn. The Jacques cell was an example of one in which a fused 
electrolyte was employed. Owing to the many defects which are 
inherent in this form of cell, its efficiency was low ; it also appeared 
extremely doubtful whether the electrical energy obtained was due to 
the voltaic consumption of carbon at all. Another cell of the same 
class was Blumenborg’s, in which the same objectionable features were 
to be found as in the case of the Jacques cell. 

Some interesting experiments were successfully shown, in illustra 
tion of the paper, and in the discussion which ensued Mr. H. B. 
Varley, Mr. W. B. Clarke, Mr. R. F. Krall, Mr. O. Lean, and Mr. 
A. W. Marshall took part. A vote of thanks having been accorded 


invented by M. Ader, whereby signals received through a long cable 
are photographed on a band of sensitised paper.. 
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the author, the proceedings concluded with the announcement of the 
ensuing visit on 25th inst. to the Testing Station of the British Fire 
Prevention Committee. 


COOLING TOWER AND CONDENSER PLANT. 


Tam non-use of condensing steam engines is sometimes explained to 
be due to the want of sufficient water to run the condenser. Such 
apologists, therefore, turn their exhaust steam into the air, and obtain 
feed water sufficient to feed their boilers. In doing this they over- 
look the fact that by means of cooling towers or atmospherio con- 
densers, they could run their engines on the condensing syetem, and 
still use less water than when exhausting to the atmosphere. They 
would, in the first place, use less steam, and for each pound of steam 
they did use, they would require to purchase less thau a pound of 
water, There are two systems in use for condensing exhaust steam, 
and doing so without using any extra water. One is to turn the 
steam through pipes, which are cooled externally by the atmosphere, 
aided by a constant stream of water which is made to flow in thin 
films over the pipes, and the pipes are N exposed to the 
орап brase. In another system the condensing water is pumped 
through a cooler, and in finely divided streams toa blast of air. 
This latter process has considerably worked in America, and a 
description of one such plant cccurs in a recent paper to the 
American Society of Mechanical Engineers. 

The plant is at an electric light station, containing 27 boilers, each 
48 inches x 20 feet, set in paire to a single furnace 8j feet x 5 feet, 
the total fire grate surface being thus about 450 feet. The plant 
becoming too small Mr. Vail suggested the water tower cooling 
system во as to eke out the engine power without calling for more 
steam. Before the alteration the combustion rate was 292 lbs, 
giving а from and at evaporation of 7:13 lbs. per pcuud of coal. 
Each 48-inch boiler with its 22 5-inch tubes was thus evaporating 
4,281 lbs. per hour. After the test an 184 x 30 Buckeye engine was 
converted into a compound condensing engine by fitting two new 
cylinders 143 inches and 25 inches x 30 inches, and a new 760 Н.Р. 
compound condensing engine was put down with the necessary con- 
denser equipment and a cooling tower of Barnard twin type. The 
tower is 12 feet 3 inches x 18 fect x 29 feet 6 inches high in two 
chambera. Water is delivered at the top by means of a 10-inch pipe 
feeding 96 distributing pipes laid across the tower top. These are 
perforated and provided with means for cleaning in cold weather 
when they clog with oil. 

The water falls through or over 42 galvanised mats of No. 19 steel 
wire woven to No. 6 mesh. Each mat measures 12 feet by 15 feet 
6 inches, and they afford a total of 8,064 square feet of surface. They 
are hung by galvanised hooks. Air is provided by two pairs of 8-feet 
diameter fans,the four being capable of delivering 360,000 cubic 
feet per minute at 150 revolutions. This air enters the lower chambers 
of the tower and flows uniformly between the mats. 

The tower is expected to cool the circulating water to condense 
12,500 Ibs. of steam. The water is pumped in at 132° and leaves at 
80° when the atmosphere docs not exceed 75° nor its humidity 85 per 
cent. From lack 
denser to the top of the tower is 58 feet, which calls for more power 
than ought normally to be required for such a plant. Each fan is 
driven by a vertical engine and can be varied in speed to suit require- 
ments. Olten in winter the fans do not need to be run. In the 


unded Buckeye engine 332 I.H.P. is developed, and of this 
about 91 I. H.P. is below the atmospheric line, sho a saving of 
over this amount. From 20 to 26 inches of vacuum is obtained. 


the new larger engine of 643 L. H. P., some 185 was found below the 
atmospheric line. The pomp kod fan engines showed 273 H.P., show- 
8 maining engines, but i 
are g as re en but it appears as 
theugh all the engines had been put on the condensing plant, as it is 
stated that an y overloaded station has been increased 1,000 
H.P., and yet there are now boilers to spare ай а result of the new 


ELECTRICITY AS APPLIED TO 
METALLURGY. 


Im the Australian Mining Standard some time ago, Prof. Threlfall, 
of Sydney University, published an article under the above heading, 
which has not, we ve, hitherto received any notice from the 
technical journals of this country. As this cle is not without 
interest, we give below a brief sum of its contents, referring 
readers to the paper named for further information upon the subjects 
and processes discussed. 


The first portion of Prof. Threlfall’s article is devoted to the 


theory of electrolysis; the second to its practical applications. The 
former presents in а clear manner some of the fundamental 
phenomena and laws of electrolytic action, and will be useful to those 
whose acquaintance with the modern theories of solution, and of the 
electrical conductivity of electrolytes is very limited. 

- Discussing the relationship between chemical activi'y and E. M. F. 
in primary and electrolytic cells, Prof. Threlfall pointe out that it is 


convenient room the total height from the con-. 


possible for a small current to be sent through most electrolytes with 


the aid of an E.M.F. much below that demanded by the given salt in 
solution. This fact is explained by certain investigations of von 
Helmholtz, which proved that dissolved gases play a great part in 
the compensating reactions going on within the cell. The work of 
Olausius, Hittorf, and Kohlrausch next receives notice, aud the 
theories based upon this are discussed. 

Prof. Thre does not consider that the “ionisation” cf a dis- 
solved salt carries with it the electrostatic charging of the ions; and 
he gives expression to the view that the ions only receive such charges 
when engaged in carrying an electric current through the electrolyte. 
This, of course, is not in accordance with the theory of electrolysis 
put forward in the latest German text-books on the subject. 

After a consideration of the phenomena of polarisation aud a 
discussion of the theory of seoon cells, Prof. Threlfall devotes 
some space to a consideration of the pex р that have been made 
to produce & satisfactory primary cell in which carbon shall be the 
еты electrode, and promises а fortune to the man who solves this 

roblem. 

н The second part of the article is less useful than the first, since the 
data which Prof. Threlfall had at his command in preparing it were 
exceedingly rcanty and incomplete. He draws attention to the 
difficulty of obtaining reliable information concer what is going 
on inside electro-chemical or electro-metallurgical wor саи 
of which we have full experience. Since Prof. Threlfall wrote 
article, however, much has been published in the London and New 
York electrical papsrs upon this branch of the subject; and there is 
no doubt that in a few years the halo of mystery which has been 
permitted to surround industrial electro-chemistry and electro- 
metallurgy will ba completely dispersed. ; 

We give below a list of the various processes touched upon by 
Prof. Threlfall in this portion of his article, with a few details in 
those cases where new facts have been brought forward. 

Electro-plating.—Tke author states that he has always obtained 
best results when using a current density of 10 amperes per square 
foot. Trac:s of colloids such as glue от tarniu when present in the 
electrolyte generally improve the deposit, though no explanation has 
yet been given сї the sction of these substances. 

Electro Metallurgy of Copper. — An account of the Siemens and 
Hal: ke and the Hcepfner copper extraction processes. Nothing new. 

Electrolytic Refining of Copper —Bmith'e, Hayden's, and Thofehrn's 
systems of vat and electrode arrangement are dercribed. Prof. 
Threlfall states that in the latter the use of copper oxide for renew- 
ing the electrolyte plays an important part. 

[Since the article was written the cbief improvement in the process 
р с? great increase in the current dersity used in the deposit- 

dg vate. 

The Moebuis Silver Refining Process.—The author states that this 
process is worked with copper slimes, fused and cast into anode 
plates. We doubt whether this is correct at the present date. 

Electrolytic Soda and Bleach  Processes.— The Oastner- Kellner, 
Greenwood, and Hargreaves are described. The second bas 
long since disappeared from the list of practicable processes; but 
Greenwood is reported to be working out a new one. (See Югис- 
1BICAL Review, January 13th, 1899) 

Hypochlorites.—A description of the Hermite process for sewage 
treatment. Oontains no new details. | 

Aluminium —The author describes the Hall and Heroult 
He etates that the latter bas been abandoned in favour of one in 
which aluminium sulphide is used in the electrolytic baths. This 
statement is incorrect. : : 

Calcium Carbide.— The notes on this contain nothing new, except 
the snggestion that if told at a reasonable price, calcium carbide may 
displace candles for mining purposes—in Australia we presume. 

Zinc Ores.—The problem 5 Zinc Lead Sulphide ores 
of thè Broken Hill District is dee ‚ and the Schnabel report, 
the Marsh & Storer, and Siemens & Halske prooessea are dealt with. 
No new information is given concerning these, with the exception of 
the statement that Messrs. Siemens & claimed to have over- 
come the difficulties arising from deposition of spongy sinc, by means 
of violent agitation of the electrolyte with air. 

Prof. Threlfall's article, at the time of its publication, must have 
formed a valuable addition to the literature of the subject, especially 
in Australia where little was known concerning these new prc cesses. 

Owing to the attention that is now being given by leading London 
and New York electrical papers to the industrial developments which 
have occurred in recent years, and to the number writers and 
investigators who have collected and published information 
on this branch of the subject, the value of the practical portion o 
Prof. Threlfall’s article is now somewhat discounted. 


a 
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STEAM TURBINES. 


By RANKIN KENNEDY. 


(Continued from page 288.) Е 


Іх а free deviation turbine the fluid should impinge only оп 
the concave side of the blades of the wheel, as in fig. 7, 
without any pressure on the convex sides, hence the import- 
ance of expanding the steam before it enters the buckets or 
blades. If the steam enters at full. pressure without being 
allowed to expand and acquire full velocity, it presses against 
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the convex sides to a large extent, and that pressure opposes 
the pressure on the concave side in its effort to drive the 
wheel. The wheel wonld, however, be driven in the direction 


of the double arrow by the reaction of the steam against the 
concave sides. 

In a purely free deviation turbine, the fluid does not come 
into contact with the convex sides at all. Its whole weight 
is thrown with the greatest velocity possible against the con- 
cave sides. 

This is done in the De Laval turbine. The expanding 
nozzle, M, is seen in fig. 8 in section in plan, as shown in 
Patent 7,148, 1889. 

A further improvement was, however, necessary to make an 


FiG. 8. 


impulse steam turbine a success. A means of balancing the 
wheel at the extremely high velocities necessary for economy, 


was a y- 

With o shafts and bearings the slightest inequality 
of balance is fatal to the bearings, and it is almost an 
W to construct wheels perfectly balanced. 

Laval reduces to & minimum these reactions on the 
bearings by making the shaft flexible or yielding, во that it 
is self-adjusting or eelf-balancing. 

The shaft used is a long thin shaft almost a wire, as in 
fig. 9. Another plan is shown in fig. 10, here the shaft, F, 
passes from bearing to bearing rigidly, the wheel is mounted: 


Fia. 9. 


on a thin tube, a, carried on the shaft by ferrules at each 
end. The tube is larger in bore than the diameter of the 
shaft, and is slotted for portions of its length on each side 
of the wheel, this makes it flexible or yielding enough to be 
self-belancing. . | 

- It may be pointed out here that there is one set of 
reactions on steam turbine bearings which seem to be entirely 
overlooked, namely, those which arise from gyroscopic actions 
on turbine wheels on board ship. . P 


The motion of the ship throwa great strains on: bearings 
ing wheels at enormous speeds. | 

The wheel persists in maintaining its plane of rotation as 

in a g pe, but the movement of the ship throws it 

forcibly out of its plane of rotation, and hence the strains. 


When used on board ship these gyroscopic strains could only 


Fra. 10. 


be met by hanging the turbine in gimbals, and there might 
be less of strain with the turbine axis fore-and-aft, instead 
of athwart the ship. | 

It is a point worth considering in turbine designs for 


marine үр 
For electrical generators Da Laval reduces the speed of 
turbine shaft to the d o shaft, by helical gearing, so that 


it may serve the double p of reducing speed and pre- 
venting end play on the turbine shaft, he makes the gearing 


double, one left-handed, and one right-hand ра ; two 
dynamos are geared to these, one to each side of the shaft. 
This makes a good mechanical arrangement, and is 
also handy electrically, as the two dynamos may be used in 
series, parallel, or separate, or in a three-wire . 
The helical gearing is shown in fig. 9 already referred to. 
A further invention by De Laval essays to produce a 
vacuum in the turbine wheel case, without any special oon- 
denser requiring water. | 
He proposes for this р to use the principle of the 
ejector condenser, invented by Alex«nder Morton. The steam. 


Fia. 11. 


issuing from the wheel enters a throat, through which it 
rushes with a velocity due to any remaining pressure on it; 
in doing so it acts as an aspirator, or is supposed to do во, 
and кон а partial vacuum, 
The fig. 11 shows the arrangement in section. | 
А is the steam entrance, B the expanding nozzle, o the 
wheel, the aspirator throat k, and expanding trumpet rx. 
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It does not seem poraible to get much benefit from this 


arrangement, except the small gain due to the wheel being 
slightly relieved from friction against the steam in the casing, 
it 


it being reduced in pressure, but against this there is bound 


to be а back pressure at the exhaust. throat. 

We will next consider the pressure turbine, and turbines 
‘which act partially by pressure and partially by impulse. 

The latter is the most numerous class, a8 it seems easier 
to make them than the purely pressure turbine. 

The pressure turbine is the one theoretically best for 
series working, but the vast difficulty in the way of making 
the wheels steam tight between each wheel is almost 
insurmountable, especially when the wheels are numerous, as 
they must be get the full economy. 

The purely pressure turbine acts exactly as Hero’s engine, 
namely, by unbalanced pressures, sometimes called “reaction,” 
bat reaction is not a very expressive term for the actual cause 
of the wheels motion. 

(To be continued.) 


THE TELEPHONE QUESTION. 


Im the House of Commons on Monday night in Committee of Ways 
and Means, Mr. Hanbury moved a resolution on which to found a Bill 
for the improvement of telephonic communication. He explained 
in the first place that tte measure would facilitate the extension 
of telephone exchanges by the Post Office. He claimed that the 
department had a perfect right to undertake the task of developing 
telephonic communication in rivalry 
Company, It was the object of the Department to popularise this 
system of communication which was so vital to the trading and 
commercial interests of the country. At the same time the Depart- 
ment wish to deal as fairly as possible with the company. But 
the service supplied by the company was, he maintained, neither 
efficient nor sufficient, and it was limited practically to rich subscribers. 
It was not right that so important a mediom of communication 
should be limited in that way. Under the Bill £2,000,000 would 
be placed аё the disposal of the Post Office for the development of 
communication, and London would be the first place where action 
would be taken. The operations of the Department would be ex- 
tended to smaller municipalities subsequently. London was dealt 
with first because the area of the London exchange was enormous, 
and because the number of its public wires was so large. 
private wires the Post Office had no concern. Answering the question 
whether the Post Office was fitted to undertake work of this kind, he 
reminded the Committee that the Department had possession of the 
trunk wires, and that the Post Office exchanges had earned a con- 
siderable profit. It was not proposed to establish a mere subscription 
system, like that of the Telephone Company. The system in Switzar- 
land would be copied and a small subscription of about £3 a year 
would be demanded, and then small fees ior tolls would be paid 
as for telegrams. He believed that the Department would attract 
subscribers from classes which at present made no use of the 
telephone. Arrangements would be made to utilise the express 
messenger system in connection with telephone exchanges, and 
thus anybody, whether a subscriber or not, would be able to take 
advantage of the system. It was also intended to give certain large 
municipalities power to establish telephone systems, the necessary 
funds coming from the borough rates. A competing municipality 
would not have the right to refuse the National Telephone Company 
wayleaves which it took itself. As much as was useful of the plant 
laid down by municipalities would be purchased by tbe Post Office at 
the end of 1911, and corresponding treatment would be meted out to 
the telephone company. : . 

Sin J. Енвасввож (says the Times) defended the National Tele- 
phone Company against the charges which were brought against it and 
justified its policy, contending that it had done nothing to deserve 
punishment, He regretted, therefore, that it was proposed to treat 
the company with hostility. | 

Sir O. CAMERON congratulated the Secretary to the Treasury upon 
his statesmanlike tcheme, and Mr. Bosca win, Mr. Provanp, and 
other members also expressed their approval. 

Bir J. LUBBOCK doubted whether the telephone system would be 
more efficient under the Post Office, and regretted that the Govern- 
ment were ready to encourage municipalities to en in business. 
He feared that the results of the scheme might be to check the 
a a чы of the telephone and to increase local indebtness. 

Mr. Braa thought the proposals of the Government were rash and 
likely to prove costly, and advocated a system of complete State 
control over the telephones. 

Some other members having spoken, the resolution was agreed to. 


Municipal Trading.—- The Lancaster and District 
Chamber of Commerce, and other public bodies of & similar class, 
have this week been passing resolutions objecting to municipal 
inen dene asking the Government to relegate the matter to a 
committee. 


with the National Telephone . 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFICATIONS. 


III PATENTE.—1899. 


Compiled expressly for this journal by W. P. Тномрвон & Oo. 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. à ' 


3,704. “Improvements in and appertaining to electric street tram- 
мазе" R. RitEy, T. WrsSTANLEY and S. RrLEy. Dated February 
3,734. “Improved process for electric smelting or reducing." W, 
Вовснивв. Dated February 20th. (Complete.) M PME 

3,795. An improved method of, and apparatus for, ui int dhe 
Waste gases and heat from electric furnaces.” W. BoroHERS. Dated . 
February 20th. (Complete) i e | 

9,736. "Improvements in secondary batteries.” J. SkwrBSKY. 
Dated February 20th. (Complete.) | 

3,742. “A oombined thermo-electric or electro-thermal lamp." 
A. C. BBowx. Dated February 20th. | 

3,746. “ An improved electric switch.” W. J. Моврну. Dated 
February 20th. | 

3,754. “ An improvement in electric wall plugs.“ P. F. W. S. H. H. 
Berry and C. Rayner. Dated February 20th. (Complete.) 

3,762. "Improvements in wireless telegraphy through water.” 
R. J. CRowrzv and A. О. Oakes. Dated Fe y 20th. 

3.773. "An improved d ometer for use in laying submarine 
cables." W. J. MURPHY. : February 20th. 

3,784. “Improvements in electric safety appliances.” 
Влравв and W. Н. Puews. Dated February 20th. 

3,836. "A new or improved process for roasting or calcining 
mineral substances by electrical eurrents especially adapted to the 
manufacture of Portland and like cements.” R.J. WALLIS-JONES 
and Н. W. Couzens. Dated February 21st. 

3,861. “Improvements in telegraph and telephone cables.” T. 
CaBLES. Dated February 21st. 

3,869. “Coin controlled and registering telephone apparatus.” 


F. H. 


R. D. Cranston and 8. M. WirLLiaMs. Dated February 218. 
(Com plete.) 
3,893. '' Improvements in electrical signalling apparatus.” TRR 


ANCHOR ELRHCTRIC Company and E. FREUND. Dated February 22nd. 

3,899. The Oxford watch lamp.“ an improvement in electric 
cycle lamps.” J. F. PreRcE. Dated February 22nd. 

3,904. ‘Improvements in telephone exchange switches for use in 
posue central stations, large institutione, police service, and the 

ike." A. E. SLATER. Dated February 22nd. 

3,910. "Improvements in starting alternating single-phase 
electro-motors and in apparatus therefor.” R. KENNEDY. Dated 
February 22nd. 

3,936. “ Electric bell for velocipedes.” A. BopENHEMER. Dated 
February 22nd. | 

3,943. “Improved means for establishing connection between 
underground electric circuits and electro-motors of vehicles." J. H. 
BeTTRLEY. Dated February 22nd. | 

3,947. Improvements in apparatus for applying electric currents 
of high frequency to telegraphy.” T. Олвгхв. Dated February 22nd. 


3,999. “Improvements in electric traction for tramcars and the 
like." J. Міхиѕ. Dated February 23rd. 
4,001. “Improvements in and relating to starting switches and 


resistances for electric motors." i 

4,007. "Improvements in electrically controlled switches.” R. E. В. 
Crompton and E. A. N. Роснія. Dated February 23rd. 

4,027. "Improvements in automatic electric warning signals for 
railways and the like.” J. H. HoLLYER. Dated February 23rd. 

4,046. “Improvements in or connected with electric motors and 
generators and other electric apparatus and instruments.” V. A. 
Fynn. Dated February 23rd. 

4,059. ‘Improvements in incandescent electric lamps.” T. D. 
FABBALL. Dated February 23rd. 

4,065. ‘Improvements in electrical switches.” VERITYS, LIMITED, 
and L. J. STEELE. Dated February 23rd. : 

4,068. “A new and useful method of manufacturing electric 
resistances.” 8. S. BRowHxEAD. (W. C. Heraeus, Germany.) Dated 
February 23rd. (Complete.) 

4,078. A new or improved шде ос ратне агу applicable 
for refacing or turning commutators of о generators and the 
like.” D. HonzTrwoop. Dated February 24th. . 

4,082. “Improvements in accumulators and storage cells, portable 
and stationary.” F. H. Sronn. Dated February 24th. 

4,088. “An improved lampholder for incandescent electric lamps.” 
W. Lsxzs. Dated February 24th. ГА 

4,111. etic needle indicator puzzle.“ W. Rarwanp, G. W. 
Danoy, and F. Wzetwoop. Dated February 24th. 

4,119.. "Improvements in the mode and means for operating the 
poles or masts of electrical.cars or vehicles for tramways.” W. 
RurHERrFOBD. Dated February 24th. (Complete.) | 

4121. "Improvements in miners' safety lamps and in means for 
electr. cally igniting tho same.” W. Bxsr. Dated February 24:h. 
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4,123. “ Improvements in or connected with induction coils, 
5 applicable for use in mines.“ W. Bzsr. Dated February 
24 


4,123. “Improvements in electric glow and arc lamps.” 8. G. 
Brown. Dated February 24th. 

4,124. “An improvement in electric stoves.” 
Dated February 24th. 

4,137. “А new or improved galvanic bandage.” P. L. ScHMIDT. 
Dated February 24th. (Complete.) 

4,143. “Improvements in letter cards and telegraph cards.” 
Е. Trssor. Dated February 24th. 

“Improvements in transformers for continuous electric 

A. Wyprs and G. Wuissmaun. Dated February 24th. 
(Date applied for under Patents, &c., Act, 1883, Section 103, August 
4th, 1898, being date of application in France.) 

4,190. "Improvements in electrically propelled vehicles.” R. F. 
Наліт. Dated February 25th. 

4,210. "Improvements in and connected with electrical traction.” 
W. Kmdsranp. Dated February 25th. 

4,224. ''An electrical recording instrament.” W. Н. WHEATLEY. 
(Н. R. Lockhart and R. O. King.) Dated February 25th. 

4,231. “Improvements in arc lamps" W. C. /онывон and A. 
WUNDEBRLIOH. Dated February 25th. (Complete.) 

4,232. “Improvements in  electro-motor road vehicles." La 
Soormrs GEOFFROY ET DELORE. Dated February 25th. (Date 
applied for under Patente, &c., Act, 1883, Section 103, Augast 29th, 
1898, being date of application in France.) 

4,244. "Improvements in or in connection with primary electric 
batteries." Н. Т. HaBBISON. Dated February 25th. 


H. J. Dowsrsa. 


ELECTRICAL PATENTS OF 1885 EXPIRING IN 
MARCH, 1899. 


WE are informed by W. P. Thompson & Co., that about 90 applica- 

tions for electrical patents were filed in the month of March, 1885. 

Of there some were never completed, and of those that were only 

four bave been maintained to run their full length of term, viz., 14 

TEM boris being of considerable interest we give short abstracts of 
em below :— 


2,765. “Improvements in and relating to electrical accumulators 
or secondary batteries" W. R. Laxm (Marchenay, A.) Dated 
March 2nd, 1885. Relates to secondary batteries. Ohloride of lead 
is cast into a plate with about 3 to 6 
rod of lead or 1 8 being in to form the connection. The 
plate so formed is placed in a saturated solution of chloride of zinc in 
contact with zinc; chloride cf lead then crystallises in long needles. 
After washing in water and dilute acid to remove the chloride of 
zinc aud zinc, the plate is ready for use, but may be first peroxidised 
in any suitable manner. Other fusible chlorides may replace the 
chloride of zinc, especially sal-ammoniac; or oxy-cblorides of lead 
may be used; or lead chloride may be mixed with asbestcs. 11 claims. 


3,379. "Improvements in distributing electricity and apparatus 
therefor.” W. Р. Тномрвон (C. Zipernowsky and M. Deri.) Dated 
March 16th, 1885. Relates to distributing by means of induction 
coils, the leading object being the regulation of the electromotive 
force at the various distributing centres. These centres are supplied 
from a central dynamo, and may each have several induction coils 
with their primaries in series or in parallel, but the various centres 
themselves are in parallel with respect to the main leads. The elec- 
tromotive force between these leads is maintained constant auto- 
matically by regulating the field current of the dynamo. In an 
al dynamo the field magnets revolve while the armature 
coils are stationary. The coils are employed to excite the magnets, 
the currents being reversed by the commutator. This circuit con- 
tains one coil cf the regulating induction coil; the otker coil is in 
the main circuit supplied by the armature coils. The electromotive 
force on the distributing centres in multiple arc is kopt constant. 
The coils tend to send a constant çurrent through the field magnete, 
while the induction in the induction coil superposes a variable cur- 
rent according to the requirements of the centres. In another 
arrangement the сак үн of the exciting current is supplied by 
а separate machine. 1 claim. | 


3,813. "Improvements in electric signalling apparatus." F. B. 
Hzezoc. Dated March 24tb, 1885. The apparatus, which is 
adapted for use in telephone exchanges, district and hotel telegraph 
circuits, &c., is во arranged that when set for a given signal it dces 
not at once transmit such signal, but remains ret until release i by 
the attendant at the receiving station. A shaft carries a contact arm 
as well as a handle by which a driving spring can be wound up. 
Loose on the shaft are three pointers with three knobs and circular 
arcs. These pointers also carry pieces, two of which serve to inter- 
rupt the contacts, and the third to stop the contact arm altogether. 
The pointers are set by hand so that their arcs overlap each other to 
the required extent, the first being set in position tive to a fixed 
stud. When the contact arm is released from the receiving station 
it is moved by the spring and transmits a series of currents, 
interruptions being made at intervals of 2 and 7 breaks successively, 
and the arm finally stopped after 10 more breake. When it is desired 
to extend the capacity of the instrument, more than three pointers 
msy be used. А flap terves to cover the face of the instrument when 
тр ie apparatus may be used as a telegraph or telephone call. 
15 claims. 


cent, of chloride of zinc, a 


3.857. “Improvements in electrical switches.” 8. Z. pz ЁЕЕВВАБТТ. 
Dated March 25th, 1885. Switches constructed to reduce the spark- 
ing on making and breaking circuits. For small currents the contact 
is made or broken very suddenly by the action of two spiral springs, 
projecting on opposite sides of an insulating axis. The upper 
extremity of the axis carries a handle and a disc having at two 
diametrical points of its circumference two or three teeth with 
which a ratchet engages. On rotating the axis the springs are com- 
pressed until they suddenly leave the contacte and fly against stops. 
For large currente a shunt is combined with the atove method, or 
with simple bridging contacts. Consists of the case containing the 
apparatus and the terminals to which the contact springs are 
attached. A pivoted drum contains a liquid which completes the 
circuit in certain positions between the two sete of plates. The 
plates are in electric connection with the drum, and the other set of 
plates are connected through poste with an insulating metal strip on 
the end of the drum. The contacts are so arranged that the main 
circuit is first broken and then the shunt circuit is broken by the 
withdrawal of the plates from the liquid on further rotation. A 
valve is provided to allow any liberated gases to escape. The disc is 
connected by a coiled spring to the disc on the axis, and is provided 
with one tooth which e with either of two teeth on a rocking 
frame; it is released from the frame bya projection on the disc when 
the spring is compressed and ready to move the drum. 4 claims. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THompson & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 94. (in stamps). 


1897. 


5.948. ‘Improvements in means and apparatus for discharging, 
neutralising, or removing electrical charges from paper and other 
fabrics during and after the process of manufacture." H. J. Romas 
and W. M. Мовриү. Dated March 6th, 1897. Near one or botb 
surfaces cf the paper or other material are arranged large areas of 
points electrically connected with the earth or with a generator for 
producing electricity of opposite sign to that in the paper. Ia 
addition to the systems of points, wire brushes may be arranged to 
press lightly on the surface of the paper. The upper set of points 
may be carried by a balarced frame or connected with the lower one 
by right and left handed screws. 6 claims. 


6,081. "Improvements in apparatus for electric lighting." J. H. 
MoLzasw. Dated March 8th, 1897. In street lightiog systems with 
arc and incandescent lamps, the latter are autcmatically switehed 
into the circuit when the former are extinguished. A solenoid is ia 
shunt with the lamp, and its core carries a contact adapted to 
complete the circuit of the incandescent lamps, when it drops, owing 
to failure of current through tke solenoid. A time switch may be 
employed to open the incandescent light circuit at daybreak. 2 claims. 


6,276. “Improvements in electric arc lamps.” R. E. B. COA ro 
and E. A. N. Pocus. Dated March 10th, 1897. Relates to arc lamps. 
Clutch lamps with enclosed arcs are constructed in section. The 
lamp frame has sn iron base-plate shielded by asbestos and carrying 
rods provided with spring catches to support a sliding frame in the 
position illustrated, or in a lower position. The base of the frame 
supports an outer globe and а sccket and spring carrying a holder for 
an inner globe and the lower carbon. Similar supports are described 
for another purpose in specification No. 15,840, a.D. 1892. The inner 
globe is clamped by asbestos washers. It is held up against a cover 
below the rounded end of a gas-check in the base-plates. The gas- 
check has а circularly-grooved hole to pass the upper carbon. This is 
carried by a clutch of any ordinary form at the lower end of a brass 
tube carried by a ycke with two cores within series solenoids. The 
upper carbon is guided by a cap in which it is held by a bent blade 
spring; the cap has projecting wire brushes, and slides in the brass 
tube. The movements of the cores are checked by a dash-pot. The 
solenoids may otherwise be differentially wound, or a shunt solenoid 
may be arranged to act on a core and switch to short cironit a part of 
the series solenoids if tke arc becomes too long. A shunt-wound out- 
out fur the lamp may be provided, and may replace a resistance 
provided in the lamp. 5 claims. 


6,307. "Improvements in pegs and their corda for telephone 
exchanges.” Sremens Ввоз & Oo. Ілмттер. (Siemens & Halske, 
Germany.) Dated March 10th, 1897. Corda are attached to plugs 
by passing the cord first through the sleeve, the bore of which is 

d at each end, and then making the contacts. A binding is 
then put round the cord, and it is so drawn back that the plug rests 
in the sleeve and the binding is firm against the internal shoulder. 
An envelope cf cloth or other material is then forced into the sleeve 
around the cord and a binding placed on the outside. 2 claims. 


6,720. “А new or improved electrical apparatus for perforating 
designs." P. E. GLORGET. Dated Mach 15th, 1897. Relates toa 
pen for perforating designs in sheets of cardboard and the like for use 
as stencil plates. The needle is held by the ring in the split end of 
the bar, which passes through guides and is held on the vibrator. 
When the current passes, the vibrator moves downwards owing to the 
attraction of the electro-magnet, and pulls the spring away from the 
screw, breaking the circuit, when the vibrator immediately moves 
back under the influence of the spring. Acurrent breaker is attached 
so that the current only passes when a sprirg stud is pushed inwards. 
2 claims. 
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THE ATTITUDE OF LABOUR. 


THE attitude adopted by labour under the advice and 
leadership of more or less irresponsible men hes again 
come to the front with the Midland Railway Company's 
order for American locomotives. This order has been given 
by the company because they have been unable to secure 
delivery of locomotives from English makers in sufficient. 
numbers and short time to cope with their business, The 


reason is twofold. 


The strike of 1897-8 stopped the English output and 
delayed work, and the attitude of labour, which lead up to 
the strike, has during the past few years prevented that 
natural expansion of English locomotive building which 
would ctherwise have taken place. The American loco- 


. motive is a good and cheap though not an economical 


machine. It is made by men whose wages are not lower 
than the wages paid in England, thougb their purchasing 
power may be less, and the English locomotive ought to be 
more cheaply produced than the American except for its 
superior finish and material. - At this moment, as a result of 
the Trade Union Congress in Manchester, a federation of 
Trades Unions is possible if not actually probable. This is 
serious news. We do not object to such federation of 
sensible men, but we feel very grave doubts as to the leaders 
of the movement. The AS. E., generalled by Mr.- Barnes, 
will have a big say in the matter, and we all know Mr. 
Barnes and his ways. Already a case ін to be taken up to 
the House of Lords with a view to reverse the decision 
of a lower Court that picketing was illegal. We are to have 
picketing legalised ! ! ! | 

That a fresh conflict is feared, is the note at all meetings 
of employers. Mr. Seaton, at Hull, recently told the work- 
men of that town that either they must alter their ways or 
the ehipyard and engine works must close and go elsewhere. 
Elsewhere can only be abroad. Mr. Platt, at Manchester, 
called attention to the mischievous action of both Imperial ` 
and municipal authorities in placing all manner of obstrac- 
tions in the way of employers of labour. 

` Such authorities tie the hands of English contractors in 
all manner of ways, and then buy foreign material with no 
question as to its quality or mode of manufacture. The 
rights of labour have been sounded so persistently, that there 
has been no attention directed to its duties. Wealth has its 
duties as well as its rights. This we are always being told. 
Labour has rights alone and no duties. 

Labour has become pauperised in too many directions. 
We hear of well-to-do people using the hospitals who can 
well afford to pay. Mean as they are, they usually have the 
grace to go in poor clothing. The well-to-do working man 
does not hesitate to use the free hospitals, and is not even 
beyond getting up in fine clothes to go in. Workmen in 
receipt of good wages of 50s. and upwards are in receipt of 
charity which is denied a poor clerk. It is because one has: 


Jost his respect of self, and he takes what is really intended 
з 0 i 
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for the really poor. The same lack of self-respect causes the 
restriction of output which has so Jong characterised labour 


troubles. Noman can deliberately loaf away his time and 


draw good wages and retain his self-respect. 

ТЬ is to the aggressive attitude assumed by labour that 
employers’ federation owes its being, and we observe that the 
Employers’ Parliamentary Council is taking action in respect 
of such Bills introduced to either House of Parliament which 
affect the interest of trade, free contract and of labour, or 
with respect to the action of Imperial or local authorities 
affecting in any way the said interests. 

„It cannot be claimed to-day that the working classes suffer 
under any disabilities. They have not only all the rights 
possessed by other classes, but they are exempt from taxation, 
either intentionally or otherwise, which presses go heavily on 
the poorer section of the middle class. Income-tax appears 
to leave them absolutely alone, though it cannot be denied 
that thousands of them legally come within its scope. 

Why should this be? It would be a very useful object 
lesson if such of them as come within the scope of this tax 
were made to pay. 

Many dock labourers earn their pound daily, and could 
earn it every day if they chose to do so. Puddlers, iron 
rollers, and many others have incomes far in excees of many 
doctors or solicitors and other educated professional men. 
We are glad to see among the Bills scheduled by the Parlia- 
mentary Council named above, the Miners’ Eight Hours’ 
Bill; time to be reckoned from bank to bank; the Steam 
Engines and Boilers Bill, to certificate stokers. The 
provisions of the Bill will work great injustice, and would 
shut ont the best men. The Boiler Inspection and Regis- 
tration Bill. This goes too far. Simple registration, as 
recommended in these columns, is quite sufficient. Let 
private enterprise continue the good work it has already 
performed since 1854, whereby in England boiler practice 
bas attained a perfection and security unknown elsewhere. 

There are other Bills to be introduced. One is to extend 


the Workmen's Compensation Act. Already this Act has 


driven many old men either into the workhouse or upon the 
charity of their friends, who formerly would have passed an 
easy and peaceful old age pottering about their old work- 
shops. Such men would be happy at their easy work. Now 
they are, idle and miserable. They owe their misery to 
Trades Unionism, and the false socialism of such men as 
Burns and Barnes. Embodied in some of the Bills there are 
good points. Such good points аге swamped by the un- 
reasonable demands which accompany them. 

. All recent legislation has been conducted as though 
employers were all simply rolling in wealth, and as though 
the outer world already were hampered by the same shackles 
16 is sought to place on English industry. 

We do not like to be personal, or we could lay our finger 


upon some of the names of members introducing these various 


Bills, and point out how, in one instance, the member has 
transferred his business risks to other shoulders and got clear 
of. his responsibilities, and how, in other cases, the members 
have no knowledge of the conditions of trade or business. 
Among all the restrictions to be placed on employers, we 
see nothing proposed in the way of restraining a workman 
from being so drunk all week end that he cannot attend to 
work on Monday, whereby the employer loses the value of a 
day’s work of a big machine, with interest, rent, taxes, rates, 


fuel, and shop expenses generally, and possibly penalties on 
unfulfilled contracts. | | 

The present Government is responsible for the most unfair 
of all the Compensation Acta, and while neglecting the 
country’s interests abroad, in many instances it has done 
much to hamper industry at home by its mischievous catch- 
ing after votes at any price—the inevitable result of party 
politics. It is about time the business men of Great 
Britain threw aside their so-called politice, and united on a 
non-party basis to uphold our industries and shelter them 
from the insidious attacks of the ill-educated, uninformed 
leaders of the working classes. It seems hopeless to educate 
the working class to a sense of facts and to induce them to 
study economics. | 

During the 1897 strike John Burns said that if trade 
were driven out of England the workmen would follow it 
and do the work abroad. We should enjoy nothing better 
than to see Mr. Burns and all of his friends working under 
the paternal oversight of the German Government, and if he 
and the quarrelsome minority of working men who follow 
him could be induced to seek work abroad it might not be 


. bad thing for those who remain. It is from a blatant 


minority that all the trouble arises. | 


a 


In a paper read before the Royal United 
Service Institution on the 7th inst. and 
entitled ** The Lessons to be Learnt, from 
a Naval Point of View, from the Spanish-American War,” 
Admiral Colomb gave a résumé of the cable cutting opera- 
tions of the war. From the experience gained during these 
operations, the author drew the conclusion that there is great 
difficulty in destroying cables, except in shallow water, and 
stated that according to international law it appeared that 
an intending belligerent proposing to astonish us by way of 
dramatic surprise would have to cut all our cables within 
three miles of the land or else leave them alone. Admiral 
Colomb algo said that it seemed a legitimate conclusion that 
the ends of our cables ought to be covered and protected by 
a few of the longest range guns properly mounted in & 
battery. We give the foregoing epitomised extract from 
Admiral Colomb's paper, as the gallant officer is a recognised 
authority on all matters appertaining to naval warfare, and 
we do this with all the greater pleasure as the opinion ex- 
pressed is a perfect confirmation of what we have time after 
time advanced when discussing the value of a trans-Pacific 
line of telegraphic communication with our Antipodean. 
Colonies. We repeat that the security for telegraphy across 
the Pacific is almost perfect on account of the depth of 
water in which the cables would rest, and the easy defence 
of the landing places; while, on the other hand, the ‘present 
communication with Australia, lying as it does in shallow 
water and at our possible enemy’s gates, offers a certainty for 
interruption should war unfortunately break out. 


Submarine Cables 
in War Time. 


The Colombo Telephone Accident.—A Government 
inquiry has been held at Colombo into the accident which 
recently occurred there to three men who received a shock by 
the telephone wire upon which they were working, being 
brought into contact with the overhead trolley conductor. 
Mr. D. Montagu, who held the investigation, has reported to 
the Government that the accident might have been averted 
had there been proper supervision, but that this was impos- 
sible, as the department is only allowed two telephone super- 
visers. On the day of the mishap, says the Ceylon Standard, 
they{were both engaged elsewhere. 


„ 


t Cue — pop, tod) ao — — ne: 


Thet 


Vol 44. No. 1,112, Марвон 17, 1899.] 


THE ELEOTBICAL REVIEW. 


408 


NEW COMBINED PLANT AT SUNDERLAND. 


ео 


WE illustrate a generating set just supplied by the Sunder- 
land Forge and Engineering Company, Limited, for the 
Sunderland Corporation electricity works. The engine is 
of the “ Belliss ” patent, gelf-lubricating, quick revolution 
type of 860 I.H.P., and is coupled direct to one of the 
Sunderland Forge sia at * Pallion ” four-pole open type 
shunt-wound dynamos, having a normal output of 225 kilo- 
watts, at 230 volts, when running at a speed of 865 revolu- 
tions per minute. The armature shaft is bolted to the 
fly-wheel of the engine by means of six 1]-inch bolts, and at 
the end remote from the engine is supported in a split bear- 
ing 5} inches diameter x 20 inches long, lined with Magnolia 
metal, and lubricated by means of three brass rings revolving 
slowly on the shaft, the lower portion or each ring dipping 
into & reservoir of oil in the usual way. The plates of 
the armature oore are of the best Swedish charcoal iron, 
and each stamped in one piece. The armature conductors 


The yoke and magnets are of cast-steel and circular in form 


as shown in the illustration. Upon the yoke is mounted 
throw-over switch to allow of the machine being either 
separately or self-excited. There is also a non-inductive 
resistance provided for breaking the shunt circuit through. 
The shunt current is 4:9 amperes, and the combined efficiency 
of the plant at the official test was 88 per cent. at full load. 
The plant has now been handed over to the Corporation and 
is supplying power for the town lighting. 


ELECTRIC TRAMWAY DEVELOPMENT. 


Охрев the above title, our contemporary, the Engineer, printa 
a column and a half of what would be called a “ turnover ” 


on the Globe, or а “leader” in the morning daily, for which 


the lamented George Augustus Sala invented Daily Tele- 


are sunk into insulated grooves in the armature cote, and "graphese.".» That is to say, the development of electric 


the whole construction is such as to render the machine 
suitable for the supply of power to the projected traction 
system. Thearmature is wound with two circuits in el, 
in view of the proposed increase of voltage from 230 to 460. 
of winding is the lap method. The commutator 
is 24 inches in diameter, and on each of the four brush 
spindles there are five brush holders of the maker's special 
design. The rocker is specially massive, and is fitted with 
both quick and fine adjustment. The terminals at each end 
of the brush flexibles are of the cone pattern and are drawn 
home in both the brush spindles and main connectors by 
means of nuts. The main connectors are placed on the bed- 


plate of the machine, one on either side of the bearing. The 


magnet coils are wound on metal spools having aluminium 
flanges, which are arranged with slots for easy slinging. 


traction is dealt with in regard to some of ita very superficial 
details, from a point of view that allows the writer to touch 
lightly and elegantly on the fringe of the subject without 
even а bare mention of the fundamental conditions which, 
not only in time past have acted as causes to give present 
reglts, but as new causes will, in their modern form, mould 
the electric tramway of the future. The Engineer thinks 
that hitherto traffic has been neglected by insufficient service 
and slow speed. These are essentials of horse traction, and 
until electricity can be introduced, must continue to cripple 
the public benefit of tramways. | 7 

Then, again, our contemporary criticises the appearance 
and want of cleanliness of the ordinary English tramcar—its 
embellishment with gaudy advertisements to the obscuring of 
destination boards; the use of its floor as a cuspidor by 


404 


THE ELEOTRIOAL REVIEW. 


[Vol. 44. No. 1,112, Marcu 17, 1899, 


objectionable passengers; and the overcrowding that goes on 
in spite of tions and fines. 

hese are doubtless topics of an interesting nature to the 
comparatively small class of tramway managers, and they 
also, of course, appeal very strongly, in one form or another, 
to the general рар of passengers ; but it should be re- 
membered that they are abeolutely dependent upon the main 
conditions ander which tramways can be and are operated, 
and may all be summed up in the one phrase of “ efficient 
management." 

What effect or what value bas the best possible manage- 
ment on a tramway, founded by private enterprise, whose 
directors either do not know what the immediate future may 
bring, or know only too well that their efforts to make the 
undertaking a success in its struggling youth, will result in 
its ripe maturity being claimed вв a great municipal success. 
The conditions affecting tbe very life and being of tram- 
way enterprise in this country are, and have been, 80 uncer- 
tain that no wonder need be felt at little progress being 
made. Once let confidence be felt in the prospect of reason- 
able conditions, and we shall see no more dirty cars covered 
with glaring advertisements, but sn enormously increased 
service of clean and comfortable electric cars running half as 


fast again as the crawling horse cars will follow at once, if 


we are to believe in English progress at all. The fault is not 
the manager’s, but must be laid at the door of those who 
say how long the manager shall manage, and on what terms 
he shall manage. 

It is time that tramway companier, like tenante, clamoured 
for fair rent and fixity of tenure, though we fear that no 
Tramway League will arise to help on the work. 

As for municipal tramway management, it can only be 
regarded as a temporary expedient. The unfettered develop- 
ment of electric lines would mean the growth of intercon- 
necting networks all over the country, which could ro more 
be adequately worked by the municipalities than could our 
railway systems of 50 years ago. There is no objection to 
municipalities owning the lines within their districte, if 
there is any peculiar blessing in the sweet sense of owner- 
ship ; however, it gives them what they have a fair right to 
ask for, viz., control over the streets. But that they should 
dream of working the extended systems is too ludicrous, too 
narrow-minded, and (oo short-sighted for anything. 

Their only course will be—and time will show the truth 
of this d qui =o lease the lines to some local trust, 
perhaps both public and private in its composition, which 
shall, under suitable restrictions, control the entire operation 
of the local network, and such interchanges of through traffic 
as the public demands. 


— 


THE K R LAW. 


In this issue we conclude an article by Mr. Moon examining 
the mathematical foundation of what is known as the K R 
Jaw, in which he discusses a very serious discrepancy between 
the conclusions derived by Lord Kelvin and Mr. T. H. 
Blakesley from the same premises. Fortunately the die- 
ert rests only on a mistake of Mr. Moon, who has 

uoted Mr. Blakesley with insufficient care, and has compared 

e expression given in “Alternating Currents of Electricity 
for the current received at the end of an earthed cable, with 
that used in a different problem for the alternating E.M.F. 
applied to a cable of infinite length. This error deprives 
Mr. Moon's calculations of any value, but bas led bim in- 
directly to a discussion of a point of some interest. It is the 
exact meaning of the K R law. 

Tbe conclusions of the ordinary theory of the propagation 
of alternating currents through a cable possessing capacity 
and resistance, so far as they concern us here, are as 
follows :— 

If an alternatiog E.M.F., x sin о f, be applied to one end 
of a uniform cable having capacity, к, and resistance, к, 
whose other end is earthed, the alternating current passed 
into the sending end bas an amplitude, C., and that at the 
earthed or receiving end an amplitude, c,, where. 


B 3 cosh B + сов [3 | 3 
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while e is a measure of the speed of alternation. 
. The last equation, due in this form like the others to Mr. 
Blakesley, contains the K R law. He states that the attenu- 
ation of an alternating current sent through a cable d 
only on the quantity, (3, i. s., on the product of the K R, and 
the frequency of alternation. It leads directly to the pro- 
position that the rate at which a series of charges may be 
passed into a cable to produce an effect of a certain size at 
the far end is inversely proportional to the K R. Lord 
Kelvin in his early work on this subject discussed the propa- 
ut ion through a cable of a definite charge suddenly in- 
troduced at one point, as Fourier had done with a definite 
uantity of heat introduced at one point of a metal rod. 
His conclusion that the rate of propagation varied inversely 
as the K R led him to enunciate the law. 

Now, apart from his error in quotation, the problem that 
Mr. Moon has discussed on the strength of Mr. Blakesley's 
expression for the received current is quite different. He 
calculates the speeds that may be obtained from cables on 
the assumption, not that the charges passed in from the 
sending end sre the eame in all cases, but that the E.M.F. 
at the sending end is the same, во that the charges increase 
with the capacity. The rule propounded for the best con- 


struction of a submarine cable, namely, that; should equal 


Ve, only holds when the sending charges are given. If 
the sending E.M.F. is given, the proportions of the cable to 
obtain the best speed will be different, since every increase 
of the capacity then acts in two ways. It reduces the resist- 
ance by making room for a larger conductor, and increases 
the size of the charges taken from the battery. It would 
seem that on this assumption it would pay to increase the 
capacity even beyond the large figure given by the rule 
reierred to above which makes K Ra minimum. To treat 
this problem analytically, equation (2) must be solved by 


taking a fixed value for C, viz., the minimum amplitude 


that gives a readable signal, a fixed value for E the E. M. F. 
of the given sending battery, and then determining the 
diameter of the cable conductor to give a maximum value 
for w. 

But why the E.M.F. of the sending battery should be 
fixed is not easy to вее. If anything is to be defined, other 
than the sending charger, it should be the strain on the 
dielectric at the sending end, and this would involve the 
reduction of the battery power with the reduction of the 
thickness of insulation. The solution then requires an 
expression to be introduced for the strain on the dielectric 
of a charged cable. It is worth noticing that the condition 
of constant charges involves a reduction of the battery 
power with the thickness of the insulation, though not 
of course,in such a way as to keep the dielectric stress 
absolutely the same for all capacities. Considerations of 
this kind might lead to several interesting analytical 
problems. | 


STORAGE BATTERIES: IMPROVEMENTS 
DURING THE LAST HALF DEOADE. 


MR. JOSEPH APPLETON, who, if we mistake not, was some 
10 years sgo в member of the London firm of Appleton, 
Barbey & Williamson, and at one time a pupil of the veteran 
electro-chemist, Mr. Desmond G. Fitz-Gerald, bas quiw 
recently read a very interesting paper on the above subject 
before the New York Electrical Society. Until the year 
1894, he says, the use of storage batteries in America had 
proved most disastrous to all concerned. The main reasons 
for this are summed up as follows :— 

1. The batteries were poorly designed. | 

2. No attention was given to the mechanical features; the 
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cii Жаш being to get the greatest capacity for the lightest 
weight. 

3. The batteries were mach over-rated ; their full capacity 
being given as their normal working capacity. 

Moreover, the storage battery business was, prior to that 
date, in an unsatisfactory and weakly condition. Litigation 
was the priccipal cause of this; the fear of protracted and 
costly lawsuits prevented capital from being invested in the 
business, and frightened prospective users from purchasing. 

The conditions, says Mr. Appleton, are now very different. 
All the disturbing elements have been removed, and the 
business has been put on a proper and substantial basis. The 
result is shown by the following figures, giving the weight of 
battery plates manvfactured in the United States in the 


years specified :— 
1894 ... — а. 849,000 lbs. 
1895 ..  ..  .. 1,112,800 „ 
18999. . . 9,915,800 „ 
18977  .. 3,607,300 „ 


The figures for 1898 have not yet been arrived at; but, it 
is stated, they will show that the use of the storage battery 
is progressing more rapidly than ever. ; 

Uontrasting mechanical generators of electrical power with 
the storage battery, it is pointed out that the latter is, 

actically, not liable to sudden interruptions by breakage or 
injury: and this fact constitutes one of its greatest recom- 
mendations. An overload has not the same effect on a 
storage battery as on a mechanically-operated generator. For 
a short period, an overload, even of great extent, does not 
injure a storage battery. It causes more rapid chemical 
action, but this, if not continued too long, or repeated too 
often, does not appreciably injure a well-made storage cell. 
Moreover, if the overload be too long continued, this does 
not mean the sudden failure and collapse of the battery, and 
complete interruption of the output, though it results in the 
prematare depreciation of the battery plates. This may be 
unnoticed for months or even years. The modern storage 
battery is designed to stand occasional extreme discharges, 
and to do so without injury. | 

Mr. gy tai next considers the question of the rates of 
charge and discharge of storage batteries, and their capacity 
at different rates. These vary somewhat with different types 
of battery, but not to a great extent—a statement which, 
with certain limitations, may be accepted as true at the 
present moment, though it would have been in contradiction 
with fact only a short time ago. The more rapidly you 
discharge a battery, the smaller is its available capacity ; 
and Mr. Appleton gives the following curve as illustrating 
generally the increase of apparent capacity as rate of dis- 
charge is diminished. 


In this curve the ordinates express capacity in ampere- 
hours; whilst the abscisgse, instead of expressing time of 
j in hours—as is usually the case—represent rate of 
і e in am Thus the time of discharge, varying 
from 10 hours to one hour, will be the quotient of the ordi- 
Dale by the abscissa et any point in the curve. We have 
indicated a portion of the time curve by a dotted line. It is 
only within the last few years that a one-hour discharge has 
been possible; and it is very largely due to the fact that 
storage batteries can now be discharged at such rapid rates 
that their use has been growing во rapidly. 


In large engineering applications, as Mr. Appleton observes, 
the storage battery is used chiefly to supply large amounts 
of electrical energy for short periods, and by increasing the 
allowable rate of discharge the size of the battery required is 
proportionately reduced. There is a prevalent idea that, if 
the capacity of a battery be virtually reduced by rapid dis- 
charge, the efficiency is correspondingly impaired. This, 
says Mr. Appleton, is not the case at all. It is only the 
availuble capacity of the battery that is reduced by polarisa- 
tion. From the point of view of practice he is not far 
wrong; but, in regard to the energy efficiency at least, it 
has, we think, been ascertained that, when tke discharge 
is 60 rapid that the acid becomes exbausted in proximity to 
the anode within the cell, and when, consequently, oxide 
instead of sulphate of lead is produced by the redaction of 
the peroxide of the metal, a considerable loss of electrical 
energy occurs—the subsequent combination between oxide of 
lead and sulphurio acid being ineffective in the circuit and 
generating energy in the form of heat. Moreover, as is 
pointed out, a high rate of discharge results in a higher 
C? R loss of energy, i.s, an increased generation of heat in 
overcoming the internal resistance of the cell. 

In the days preceding the last half decade, manufacturers 
were anxious to jump at every opening for the use of a 
storage battery, whether the conditions warranted it or not. 
In order to do business, they accepted contracts drawn 
entirely from the purchaser's point of view, without regard 
to the capabilities of the spparatus; and they guaranteed 
results which, to x ue least, were extremely difficult to 
realise. Now, as Mr. Appleton points out, things are 
entirely different. The business is on a commercial basis; 
and it is not a question of getting an order at any price, but 
of securing business which will prove satisfactory and 

rmanent. Manufacturers now insit on p:oper con- 

itions for the working of their batteries, and, in their 
absence, decline to supply them. This,” says the writer 
of the paper, “is ав it should be; and I think 1 am perfectly 
Justified in saying that, during the laet four or five years, 


there has not been a storage battery installed in this country 


except under conditions which justified its use.” The only 
applications to which this statement may not apply do not 
come under the head of ordinary supply, being of an experi- 
mr ntal character, and, presumably, on a small scale. .In the 
United States, owing to this method of doing business, 
confidence in storage betteries has been regaired, for it is 
now realised that, when storage batteries are installed and 
worked under suitable conditions, the result will invariably 
ba satisfactory. 

As Mr. Appleton rightly obeerves, * The trend of electrical 
engineering is to-day toward the concentration of generating 
machinery, the highest possible economy in operation, and 
the utilisation of motive power and generating machinery to 
the fullest extent, so that the investment may produce the 

test return. These conditions make the storage battery 
indispensable, for without its aid it is impossible to maintain 
а constant load on the power house." In the supply of 
electrical power, there are, as we know, periods of maximum 
ось or “ peaks "; and, even when power for various 
different applications is supplied, the peaks can never be 
regulated without the aid of the storage battery, so as to 
give a tolerably level load line. On the contrary, as is 
particalarly noticeable in the case of a traction and lighting 
load, the peaks have a tendency to ocour at about the same 
time. 

Moreover, the concentration of generating machinery 
means ап increased area for distribution and the necessity 
for sub-stations in order to reduce expenditure for conduc- 
tore, and experience shows that in the majority of cases it 
is more economical to use storage batteries than to meet the 
cost of the copper that would otherwise be necessary. This 
fact, in addition to the advantages realised at the power 
house, indicates that the storage battery will play a most 
important part in problems relating to the distribution of 
electrical power. It is, indeed, of euch importance that 
conditions suitable for its utilisation must ba considered in 
the original design for distribution; whereas, in the early 
days, the storage battery was utilised only as a makeshift 
and to remedy difficulties as they cropped up. | 

In America, Mr. Appleton points ont, storage batteries are 
subjected to much more severe work than they are in Europe, 
where they are looked upon as holding a reseive of power, 
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and are not supposed to be discharged at their maximum 
rate every day, and, perhape, twice on some days. 

* Ав an example of this," says Mr. Appleton, “I will tell 
you what one of the Tudor Company experts from Germany 
said when he was over here last spring. He was attending 
the National Eleotric Light Convention at, Chicago, and one 
of the features of that Convention was the large storage 
battery plant which the Chicago Edison Company had 
recently installed. During one afternoon while the Conven- 
tion was being held, a very heavy thunderstorm came on, 
and the battery was called upon suddenly for its maximum 
rate of discharge, and the full rated capacity was taken out. 
The maximum rating of this battery was a complete dis- 
charge in one hour. Our German friend thought that was 
doing pretty well but when -I told him that this storage 
battery was installed under contract, which allowed it to be 
discharged at this rate every day during the winter, he was 
horrified, and said: ‘You must not let them work the 
battery in that way! Tell them they must hold it in reserve.’ 
We told him that if we did that we should not be able to do 
any business, and that we simply had to meet these condi- 
tions, and could do во without any difficulty.” This example 
explains why the maintenance of accumulators is undeitaken 
in Europe at a lower figure than is obtainable in America; 
but it suggests that we may find it possible here to get 
more work out of the storage battery than we have done in 
ordinary practice. 


NERNST LAMP v. THE ARC AND 
INCANDESCENCE LAMPS. 


By JOHN I. HALL. 


A CONSIDERABLE amount of interest has been aronsed by the 
claims put forward by the promoters and others interested in 
the development of the method of utilising refractory mate- 
rials for incandescence lamps. A favourite illustration a8 to 
the merits and advantages of the Nernst lamp is for the pro- 
moters to parade the Welsbach gas mantle, declaring that the 
Nernst lamp will occupy the position in electric, that the 
Welsbach system does in gas lighting. 

If tbis statement is considered on the merits of the 
Welsbach mantle, then there is only the advantage of in- 
creased illumination to be secured by adopting the Nernet 
lamp for electric lighting, because it is a well-known fact (a 
fact that the writer has verified by inquiries of various users 
of the Welsbach mart!e) that in lighting by ordinary gas 
burners versus the Welsbach pape ate the cost of upkeep, 
the coat is not in favour of the Welsbach system. After 
considering the matter, the writer has come to the conclusion 
that the claims for the Nernst Jamp must be modified. 

In certain circumstances the Nernst Jamp will е the 
position of the Welsbach mantle, for in many cases if it is 
a Jamp to last only 500 hours and requires the changing of 
the refractory material at a cost of 2s. 6d., it will supersede the 
carbon incandescence lamp, but it can never compets with, nor 


supersede, the arc lamp, without the makers can produce it 


to give 1 C.P. for an expenditure of 0°4 watt. Should they 
succeed in producing the lamp to do this, then not only the 
whole field of illumination now occupied by the carbon in- 
candescent and arc lamps will be at their disposal, but the 
whole sy:tem of gas lighting would be superseded. But at 
present the position of the various illuminants may be 
summed up as follows :— 

1. The Welsbach system is an advance over the ordinary 
method of lighting by gas. | 

2. The enclosed arc lamp is an advance over the open arc. 

8. The Nernst system is an advance in incandescent 
lighting. 

The electric lamps are placed in the order wag Cue occupy 
in regard to cost of maintenance, for as the Nernet lamp 
supersedes the enclosed carbon lamp, so does the arc lamp 
supersede the Nernst lamp. 

Mr. J. Swinburne, in the prospectus of the Nernst Electrio 
Light, Limited, states that: It will, I believe, oust the 
arc lamp in nearly all cases.” On examination it will be 
found that it will not oust one arc lamp at present in use as 
the following particulars will show. 


(7) times the sectional area will 
where the E. M. F. is 2,000 volta. 


The Nernst lamp is said to give 1 C.P. for an expenditure 
of 15 watts. The arc lamp (2,000 N.C.P.) absorbs 500 
watis and actually gives 1,200 C.P. The Nernst lamp to 
give 1,200 C.P. will require an expenditure of 1,800 watts, 
or 8 6 times more energy than the aro lamp. 1,800 watts 
= 1'2 kilowatts per hour which will cost to the consumer 3˙6d. 
per kilowatt per hour. 

The arc lamp abeorbs 0°5 kilowalt per hour, and this at 
3d. per unit equals 1‘5d. These figures are for public light- 
ing ; for рв consumers the cost is, of coarse, increased. 
Allow a liberal amount for carbons, trimming and cleaning, 
&oc., say, 0°5@. per hour, then there is 1'5 + 0°5 = 2d. per 
hour as the cost of the arc lamp against 8°6d. as the cost for 
the Nernst lamp. 

The figures given above are for the open arc lamp, but for 
the enclosed arc lamp the cost would be about m against 
8:64. for the Nernst lamp. In other words, instead of our 
corporations running their street arc lamps for, say, £18 per 
annum per lamp, they will, by adopting the Nernst lamp, 
run them at £64, or spend £46 more per lamp. 

It will therefore bs some considerable time before the 
municipal electrical engineer is found who will be ready and 
willing to come forward and suggest the ousting of the arc 
by the Nernst lamp. 

The Nernst Electric Light, Limited, prospectus further 
states that “there is no difficulty in running in parallel on 
1,000-volt circuits without transformers.” It will bs of 
some interest to the electric apne engineers to find the 1,000- 
volt circuits without transformers amongst the electric 
lighting stations. However, the merits of the 1,000-volt 
lamps can be considered as against the aro lamps. 

Suppose the advantages of the Nernst lamps are considered 
running in parallel on 1,000-volt mains. Is there any 
economy in conductors to be secured under these circum- 
stances? Take a section of, вау, 20 aro lamps, with trane- 
formers, running in parallel and controlled from a sub- 
station. The current requircd will be 


20 x 500 watts 
2,000 volts 


For 20 Nernst lamps the current will be 


20 x 1.800 

1,000 
Thus it will be seen that, taking the most favourable con- 
ditions веб down by the prospectus of the company for the 
Nernst lamp to compete with the aro lamp, a cable of seven 
be required, in addition to 
the transformer, for them to run on existing inatallations 


= 5 amperes primary current. 


== 86 amperes primary current. 


The cost of the lamp cases and posts now remains to be 
considered. It may be taken that the lamp-posts will cost 
about the same in both cases. The arc lamp complete, with 
hood and globe, coste, say, £6, and the Nernst lamp £1. 
Tbis appears to be a fair price, allowing for promotion 
anticipations without actual figures as to cost. - 

The first cost, and maintenance for 12 months, may now 
be considered, voltage 2,000 lamp: in parallel :— 


Arc lamp and transformer, вау ... i» .. £12 0 0 
Bay cost of cables... 5 e i is 3 0 0 
Maintenance for 12 month УР NE .. 18 0 0 
Total cost ... .. £33 0 0 

Nernst lamp and part cost of transformer | 
situate in sub-chamber (voltage 2,000 to 1,000) £3 0 0 
Cost of cables T iss Vila . 21 0 0 
Maintenance for 12 months 04 0 0 
Total cost ... .. £88 0 O0 


There are other considerations of cost, such as conduits, 
depreciation and interest on capital outlay, which the electric 
engineer will observe are not in favour of the Nernst lamp, 
and so they are, in kindness, omitted. 

To summarise the foregoing particulars, it is pretty plain 
to be seen that the rosy and light-hearted view taken by the 
Nernst Company as to ousting the aro lamp will need some 
slight modification, especially on the score of first oost and 
economy. Unfortunately for the new comer there are such 
things as cables to be taken into account and maintenanoe. 

So, then, the manufacturers of open and enclosed aro 
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lamps are not yet to put up the shutters, stop the machinery, 
and discharge the workmen; but it is not so pleasant an out- 
look to the carbon lamp manufacturer unless he commences 
tomake the Nernst type of lamp (under license, of course) 
or improve the carbon lamp, as will appear later on. 

Bat there are other considerations to b» taken into account 
where the advent of the Nernst lamp will be most beneficial, 
and where it will be appreciated, as we shall have for street 
lighting two illuminants to choose from, and where one is not 
applicable the other will be most serviceable. 

t may be considered that for lighting large areas such as 
squares, public markets, &o., and main streets and roads, the 
arc Jamp will not be su ed, but for the lighting of 
narrow streets, public halls, &c., the Nernst lamp will be a 
most valuable acquisition, on account of the increased 
economy in running. | 

In all the circumstances it must be considered that the 
lamp is automatic in its action, as the match-assisted lamp 
is out of question in 1899, excepting, of course, to the 
promoters, The engineer and manager of one of the most 
guocessf ul works in the country said to me, when dis- 
cussing the merits of the Nernst lamp: Why, you will be 
going back to the old barbarous times of gas lighting if you 
ше а match to light your incandescent lamp, and all the 
а of the enclosed filament lamp will be dispensed 


(To be continued.) 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Ar the meeting of the Institution of Electrical Engineers on 
Thursday evening of last week, the discussion on Mr. Marooni’s 
paper dealing with wireless telegraphy was resumed. Prior 
to the resumption of the discussion a demonstration of Dr. 
A. Wehnelt's current interrupter for Ruhmkorff's coils was 
given by Mr. Campbell Swinton, who referred to the diffi- 
culty experienced in obtaining a continuous train of Hertzian 
waves, a8 the ordinary make and break on an induction coil 
gave waves separated by an enormous distance or interval in 
comparison with the duration of the wave. With a Tesla 
coil the waves lasted zu uon second, and were followed by 
intervals of 41; second, although the coil was supplied by 
alternating current of 100 cycles. In a diagram, if the 
waves of, say, а maximum of five oscillations took up 10 
inches, then the succeeding space must be no less than 208 
feet. It was impossible to tune or syntonise when the 
gap was so great. By means of the Wehnelt electrolytic con- 
tact breaker it was easy to get diecharges at the rate of 1,000 
or more per second. The contact is made and broken at a 
platinum wire dipping into dilute sulphuric acid, the current 
must be alternating. Mr. Swinton characterised the 
arrangement as the first real advance made for a very long 
time, the advantage gained being the obtaining of con- 
tinuous interruption at very high frequency. Mr. Tremlett 
Carter suggested that the effect might be due to an 
electrically-driven Trevelyan rocker action, bat Dr. Thom 
son, who occupied the chair, added that there was clearly 
something of the nature of a resonance effect, and reminded 
the meeting that the capacity of the polarised electrodes 
might have something to do with it, and cited a paper by 
Cromwell Varley on the capacity of polarised electrodes. 
The demonstration was striking, and attracted marked 
attention. 

Mr. Gavey desired, in re-opening the discussion on Mr. 
Marconi’s paper, to congratulate the author on the advances 
he had made in the last 15 months. He was happy in 
having been associated with Mr. Marconi in the early experi- 
ments on the Bristol Channel. The apparatus then was 


untried, but crude, and a little uncertain in its action. A 
further series of experiments near Dover was made, with - 


the object of ascertaining the law of height and distance, 
and testing the system as a practical system. The results 
led to certain conclusions; thus they proved the law of the 
lengths squared of the wires (i. s., that the distance covered 
Varied as the square of the length of the vertical wires, if 
they were of equal length), further, they proved that 


— LÀ 


with vertical elevated conductors syntony did not come in 
at all. Thus the distance covered was found to depend upon 
the product of the lengths of the wires, equally good resulta 
being obtained with vertical conductors 70 feet and 36 feet 
high respectively at the two stations, as with wires each 50 
feet high :— | 

70 x 86 = 2,500 = 50. 


More marked effects were found if a capacity was placed 
at the top of the vertical conductor, and the transmitter was 
allowed a lesser height of conductor. A greater height of 
conductor was required over land than over sea. He believed 
similar results had been found by the author at Spezzia. If 
85 feet height of wire transmitted signals over 1 mile of 
water, 50 feet was barely sufficient over the same distance 
of land. Sabsequently some ш at Charlottenburg 
gave similar resulta in the h of German investigators, 
when the difference was attributed to dust particles floating 
in the atmosphere, There could not, however, be such a 
marked difference between the atmosphere just over the sea 
and just over the land, and he thonght that the variations 
must be accounted for by the reflection from the surface of 
the water, which acted as an even plane or floating mirror. 

Hs asked if the reduced height of wire given as 20 feet 
was the practical working height, or whether this was the 
shortest height which enabled signals to be sent and received 
with skilled experts at each end. Оп the question of earth- 
ing, he had disconnected the earth at the coherer and sab- 
stituted a coil of wire, finally reducing the capacity to that 
of a strip 2 feet long and 1 inch wide, but when the "earth 
was disconnected at transmitting end he could not get good 
signals. Oil in the transmitter seemed quite superfluous 
when the vertical wire was provided. Good signalling 
appeared to depend upon frequency rather than upon energy ; 
with a large coil capable of giving a 20-inch spark, with 5 
amperes, and 6-inch spark gap, better results were obtained 
than with 10 amp:res and 20-inch spark, owing to the more 
rapid vibration with the smaller current. Reflectors had 
also been tried, up to half a mile results were attained, bat 
beyond that they were disappointing. and the experiments 
were afterwards abandoned. From Mr. Marconi’s paper he 
gathered that satisfactory results were now obtained from 
reflectors up to 2 miles, and he hoped it was want of time 
only that prevented further details being given. The use 
of reflectors would remedy the trouble of several adjacent 
receiving stations being practically in permanent contact 
with a transmitting station—any message sent being heard 
at all the points. 

Finally, he asked for some particulars of the method of 
screening the apparatus from the violent surgings produced 
by the t itter; and, second, how the apparatus was 

ed against lightning troubles; it was obviously an un- 
esirable thing to introduce large atmospheric charges into 
many рая where the apparatus would be placed. 

Mr. O'Gorman wanted to know if the coherer had been proved 
to work only with waves or whether minute differences of 
potential suddenly set up by earth conduction, &c., might not 
eet off the ooherer. The true action could be proved by care- 
fully reflecting Hertz waves away and ascertaining whether 
any signal could be read. 

After a brief remark by Mr. Tremlett Carter, Mr. Granville 
asked whether if 100 Obach cells were used as battery power 
these were used to charge an accumulator for running the coil. 
With reference to the screening effect touched upon in the 
paper, it was stated in other descriptions that three men-of- 
war had not prevented the receipt of meesages— was this so? 
Again, do walls out off or screen the effect? | 

Mr. Miller remarked he had used several spark gaps in 
series. He asked what was really the best metal for contacts, 
A coherer breaks down with a oertain wave and does not 
break down below that. Presenting a metal bar to the 
coherer will, however, often cause it to act. Mr. A. A. C. 
Swinton stated that X rays did affect the resistance of 
carbon. Mr. Brown corroborated the statement, and believed 
that while one wave would reduce the resistance of carbon, the 
resistance would tend to fall with time. 

Dr. S. P. Thompson put some questions to Mr. Marconi, but 
aleo thought that although the advan in earthing had 
been touched upon, one advantage had not been pointed 
out. It was, that the earth directly below acted as a 
mirror analogous to a mass of iron brought up close to 
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the end of a solenoid (as given in the well-known paper 
on “ Mirrors of Magnetism,” Pro. Phys. Soc., London, a few 
years ago). Electrical oscillations take place up and down 
the vertical wire; by earthing, ita length is practically 
doubled, and the earth acts like an equal length down below ; 
the effective length is increased by 4/2 times, compared with 
that if not connected. Some interesting and useful optical 
analogies were then introduced, and the reason why the wire 
shculd be vertical was stated. Horizontal vibrations more 
readily degenerate into heat; the conductivity of land is 
greater than that of water. Waves parallel to the surface of 
the earth are reflected ; those which are vertical dive into the 
earth and are refracted. Again, reflectors are of no use if 
put within }-wave length from oscillator; if the wave length 
is, say, twice as long as the vertical conductor, the reflector 
becomes enormous and impracticable. One must keep 
these principles in mind. 

Mr. Marconi, being absent through indisposition, had 
written to say he would reply after the repetition of his paper 
on the 16th inst. in the Lower Exeter Hall. 

Prof. Ernest Wilson then read his paper on the “ Induction 
Motor.” The discussion consisted of a single contribution 
from Mr. Mordey, who confeased time had not permitted 
him to follow the paper, but was glad that the ordinary 
theories of self-induction did not fit, and considered the paper 
would help self-induction theorists to modify their theories.“ 

It was announced that the paper at the next ordinary 
meeting would be by Mrs, Ayrton, on “ The Hissing of the 
Electric Arc." 


—— 
CORRESPONDENCE. 
The Kilduchevsky Mega Telephone. 
I am sorry that you don’t mention that 7 have sent Mr. 


Bennett's report “to arrive at the true elucidation of the 
matter in disp 


ute.” 

Some time ago two photos. of the pencil and granular 
Kilduchevsky transmitter, together with a description and 
extract from the report of Mr. A. R. Bennett, was sent to 
your valuable paper. Unfortunately, the figures were not 
correct, viz, the words, With an ordinary double-pole 
receiver the conversation of any description could be carried 
on withont effort,” ought to refer to 11,861 and 24,666, not 
to 35,508 K R. 

The ро given by Mr. А. B. Bennett to the Kilduchevsky 
Mega Telephone Syndicate is an extremely favourable one, 
and surely did not want to be “garbled.” To be best 
understocd, let us use the exact words of Mr. Bennett's 
report: — н N 

* On February 9th I carried out a series of experiments on 
an artificial cable, in which the essential electrical conditions 
d ie modern Atlantic telegraph cable were accurately repro- 

uced. 
* For purposes of comparison, two of the most efficient tele- 
phone transmitters in general use were pitted against the 
Kilduchevaky. Both had been om tested to make 
sure that 1 represented their respective types. 

“In the instance, it was sought to ascertain the suit- 
ability of Kilduchevaky for the ordinary short-distance work 
in subscribers’ offices. 

* For this purpose all three transmitters were tried through 
two sections of the artificial cable, re ting abont 69:5 


miles of actual core, an ordinary double-pole Bell receiver 
cii used at the receiving end. . 
Tested successively with two, three and fonr ordinary dry 


cells, such as are commonly employed by the National Teie- 
phone Company for transmitter work, all three transmitters 
proved of equal efficiency, no difference in the strength or 
clearness of tranemiseion being observable. | 

“On increasing the battery power to six dry cells, the 
Kilduchevsky became perceptsbly louder than the other two. 

* On bringing another section of cable into circuit, raising 
the total to about 112°8 miles, with a resistance of 342:9 
ohms and a static capacity of 34°62 microfarads, the pro- 
duct being 11,861, the intensity of the ordinary transmitter 
was much reduced, and the Aslduchevsky became markedly 
the best of the three. 


* We believe Mr. M. B. Field will contribute some interesting 
remarks to the Journal on this paper. 


“ The usefulness of the Kilduchevsky with ordinary sub- 
scribers’ сгв having been demonstrated, attention was 
directed to its adaptability for long-distance transmissions, 

Six small E.P.S accumulators, substituted for the six dry 
cells, A ad the effect of increasing the volume of sound without 
impairing the clearness of transmission. With 112:8 miles in 
circuit and with an ordinary double-pole receiver, speech was 
loud and clear and of such a character that conversation of 
any description could be carried on without effort. 

* The cable in circuit was then increased to about 162:9 
miles, having a total resistance of 495:2 ohms and a static 
capacity of 49°81 miorofarads, the product of the two being 
24,666. The volume of sound was reduced, but the speaking 
continued quite good enough for easy conversation, Name: 
and prices of stocks read from a newspaper could be followed 
without difficulty,” 

You say that “it is unfortunate that Mr. Kilduchevsky 
did not say of what type two of the most efficient trans- 
mitters were," Well, the two transmitters were of the 
Hunnings Granular t y used in this country and on 
the Continent for long distance work, but is it fair to give 
their names, once they have been beaten ? I don't think so. 
Bat is it a matter of type; on different occasions my trans- 
mitter was tested with different American long-distance 
transmitters of the same type that are at present used on the 
longest lines in the world, still the “ Kilduchevsky" bas 
Pod itself to be the run efficient. FP m ' 

ere is no mystery why it is so, once the “ burning” 
* packing” puer) ав been overcome, and currents of 
such strength could be induced in the seco of the coil 
that a strong spark could be produced and a Geissler tube 
been lighted T speaking into the transmitter. 

I hope this letter will be to yours and Mr. Bennett’s sali:- 
faction; as to myself, I am content with the opinion of 
Mr. Bennett that “the results actually obtained show the 
Kilduchevsky transmitter to be superior for long-distance 
sir E to any in general use.” (See Mr. A. R. Bennett's 
report. 


Paul Kilduchevsky. 
March 7th, 1899. | 


Absolute Block System of Signalling on Railways. 


Being the inventor of the absolute block system of signal- 
ling on railways, I observed lately some remarks in your 
journal in connection with the system. I have examine d all 
the works upon ires нүнө signalling, &c., and find that all 
the pw described by the several authors are incorrect. In 
Mr. Pigg's work, “ Railway Block Signalling,” it is stated 
that With absolute block working two trains on the same 
pair of lines are not permissible. With the permissive block 
any number of trains up to a pre-arranged limit may be 
admitted into a section. This is not the present system of 
absolute block, it was the system in use prior to my pub- 
lication in 1865, which system I then condemned as useless 
in foggy weather, and is mentioned in the Government report 
prior to 1865 as the system then in use. This ву, tem is also 
mentioned in Sir George Findlay’s.work on the “ Working 
and Management of an English Railway,” and also in 


* Block Signal Operation,” by W. Le Derr, superintendent 
Delaware division of the Erie Railway. In “ Safe Railway 


Working,” by Mr. C. E. Stretton, it states “ Line clear" 
must not be given until the train has passed at least a 
quarter of a mile beyond the signal-boz, not a signal-post ; 
also * Train out of section from the post in advance, no 
train must be allowed within a quarter of a mile ahead of 
the home signal"  'This is not correct. It was the 
old system before the starting signals were put down. 
With the present absolute block system “Line clear” 
must not be given till the train has passed tbe starting 
signal, also that a train must not enter a station section 
whilst the ing train isin the intermediate section in 
advance, that is, the section between the railway station, if 
there are not any advance starting signals. The absolute 
block system is that an empty section must be maintained 
between all trains by Act of Parliament, so that if in case 
of a fog, should an engine driver overrun the Mop a he 
has the empty section in front of the signal he , 
which will allow him time to stop his train by the time he 
reaches the second stop signal. This is the object of the 
absolute block system. With the permissive block system 
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in fine weather, a driver is allowed in the empty section, with 
the caution signal Section clear and station or junction 
blocked,” thus showing that the statements in the various 
railway works are incorrect, and furthermore, that these 
regulations are published in the various railway works by 
their authors, which I am very much surprised at. 

In 1865 it was stated in the papers that it was impossible 
to work the railway traffic in foggy weather witbout colli- 
sions. I wrote to the late Sir D. Gooch, who considered my 
system of signalling too costly and complicated. I was at 
that time an apprentice on the Great Western Railway. I 
pablished my invention iu the English Mechanic, December 
29th, 1865, and have lived to see my invention made com- 
pulsory throughout the United Kingdom, a remark that no 
other pereon in the kingdom can make. In 1866 I for- 
warded my piper: to the signal manufacturers. They 
informed me 1 had been anticipsted by another inventor. 
Twenty years afterwards I found my system exhibited at the 
Inventions Exhibition. I made inquiries, but could not 
find ont who was the inventor. І searched the Patent Office, 
and found out the other inventor had taken out six patents, 
but could not work the traffic in fogzy weather. 

As I had received a circular from the Prime Minister in 
1870, which was pub'ished in the paper, 1869, that inventors 
would be compensated by the State if the invention was 
adopted in the service, or substantial benefit to the public had 
resalted from it, in 1886 I wrote a letter which the Prime 
Minister forwarded to the Board of Trade. They replied that 
the circumstances connected with the introduction of block 
signalling did not appear to the Board of Trade to be such 
as to enable them to entertain the application. I again 
wrote the Board of Trade for а settlement or an interview. 
They replied, June 4th, 1897, that tbey must refer me to 
their previons communication upon the subject; as I had 
demanded £50,000 from tbe Board of Trade in accordance 
with the circular, I have now offered to accept any terms they 
think proper to make. The country can do without me, but 
not without my invention, and by my invention I have saved 
more lives than any other person in the United Kingdom, and 
“every man expects to be rewarded for his daty to his 


country.” 
Christopher J. Little, 
Member Society of Arts. 


“Railway Block Signalling,” 


Common courtesy demands a noti:e from me of my 
reviewer's letter in your last issue, Otherwise I should not 
have troubled you turther. 

I regret that Mr. Langdon, having written the review 
anonymously, should now disclose his identity. With Mr. 
Langdon, of the Midland Railway, vice-president of the 
Institution of Electrical Engineers, and author оѓ “ Applica- 
cations of Electricity to Railway Working,” I am not 
concerned, although it is probably intended that his 
ки! shall overshadow that of an unknown like 
myself. 


With the reviewer of “ Railway Block Signalling” in your 
columns I am more concerned, and whilst I am glad to see that 
he now makes several corrections as the result of my | tter 
in your issne of February 24th, I must express surprise that 
the remarke ting the inferred consultation of works on 
kindred subjects without acknowledgment have been neither 
justified nor withdrawn. But for this it is possible that I 
should never have entered your Correspor dence " columns, 
although euch a review in your paper could scarcely fail to 

а most damaging «есі upon any publication and its 
suthor’s character. 

There are other matters in the review which might have 
been corrected at the same time with advantage, and the 
letter in your issue of 10th inst. is not quite free from special 

ing on certain points. I am, however, perfectly content 
to leave the matter as it now stands. Your readers can readily 
jndge, if they wish, of the care exercised by the reviewer, of 
the value of the review as an index of the contents of the 
book, and of other matters connected therewith, since, by 
your courtesy, I have had the opportunity of reply. 

Е Ј. Pigg. 
97, Union Terrace, York. 
March 11th, 1899. 


Wireless Telegraphy. 


In looking through an early volume of the TELEGRAPHIC 
JOURNAL I came across the following paragraph, which, in 
view of the prominence now given to wireless telegrapby, I 
think may prove of interest to some of your readers:— 

* AERIAL TELEGRAPHY.—Prof, Loomis continues his ex- 
periments in telegraphing through the upper air by means 
of natural currents of electricity and without the use of 
wires. He has built towers on peaks of the West Virginia 
mountains 20 miles apart, and erected metal rods from these 
ав electrodes to pierce the electric strata of the air, and with 
telephones in this aerial circuit he can converse a distance 
of 20 miles? 

The vertical conductor wire of Messrs. Edison, Tesla and 
Marconi, seems to be quite an old-fashioned sffair after all. 


E. Bennett Viles. 


P. S.— The volume of the TELEGRAPHIC JOURNAL is for 
the year 1879, ard the paragraph is on page 87. 


The Institution Ethics. 


If I remember rightly some few years back you had an 
editorial on a paper read before the Institution of Civil 
Engineers upon the enbject of electric welding, in which, if I 
also remember rightly, you questioned the ethics of the pro- 
duction of such a paper before such an Institution. W 
therefore, can be said of an Institution whicb, after having 
had read to it a paper of the same clasa, becomes so hysterical 
at the sight of a packed Institution that it circularises ita 
members (and ғо advertises the company concerned) to attend 
at а second meeting to be held upon another day, in another 
hall, to hear the same paper and bring their friends. 

Apropos of the question, tbe following incident is 
instructive and at the same time amusing :— 

Scene. One of the doorways into the theatre of an Engi- 
neering Institution, the same being packed with a mass of 
humanity. Enter into the doorway beneath a festoon of 
trousers, legs and boota, three gentlemen evidently from the 
City who attempt to elbow their way through the mass with- 
out success, one of them in an indignant tone of voice 
inguired, “ Are there no seats on the platform for the 
directors? | | 

Bystander (equally indignantly) : “ Seats on the platform, 
there's no bally platform, much less seats.“ е 


High Voltage Circuits. 


It has occurred to me that in some special cases it woul 
be advantageous, on a 220-volt circuit, to run a group of 
lamps in terier—say, for instanoe, the lights over a billiar 
table, which are always switched on together. Would it not 
be more economical, in lamps and current, to run eight 
27-volt 16-O. P. lamps in series, instead of the eight, 220-volt 
16-C.P. lamps in parallel ? Has this been tried ? 

A 16-С.Р. 220-volt lamp is a very uneatisfactory thing at 
the best. | 

E. Bennett Viles. 


The Postal Telegraphists. | 


The other evening Mr. Hanbury, from his place in th 
House, made a very clever speech in defence of the Poat 
Office administration. It was clever not in substance, 
but in glib plausibility. It was a marvellous exhibition of 
dust throwing, and the fact that 91 members voted against 
Mr. Hanbury, including two members of his own party, is a 
splendid testimony to the vigorous way in which arlia- 
mentary secretary of the telegraphicts has opened the eyes 
of members to the real facta of the case. 

Some of the statements made by Mr. Hanbury are curious ; 
some even are at variance with each other. For instance, he 
says: “Telegraph operating work is only, after all, a superior 
kind of typewriting.“ 

This, on the face of it, is intended for a sneer, but I think 
telegraphists can afford to regard it as a compliment. A good 
typist must be a well-informed, smart, and fairly well-read 
and educated person. Those of us who are in the habit of 
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employing typista know that every type-writing operator does 
not «ра уг reach a high standard of еке, but 
this only proves that skill and intelligence, with a good 
general education, are absolutely necessary in the ordinary 
typist. How much more then are such qualifications neces- 
sary in a “superior kind” of typist ? us the remark can 
be 1 of without going into the merits of the case 
at all. | 

Again, Mr. Hanbury, evidently with the laudable desire 
of setting off one class of employé against another, rays :— 
“T really believe that sorting requires more skill than the 
ordinary telegraphio work,” while not three minutes later he 
rays: “Sorting je, on tke whole, much lighter work than 
telegraphic work.” | 

How вру man who professes, as Mr. Hanbury does, to 
know tomething of his subject, can say that the correct dis- 
tribution of postal matter requires more ekill than the trars- 
lation of a telegraphic dispatch, and yet that the latter is 
the “ heavier work,” passes my comprehension. 

Speaking personally, I know that my own general know- 
ledge of almost every subject was gained throngh desling 

with telegraph work at the Central Office, a knowledge I 
could never have acquired by reading the addresses on letters 
and postcards. 

I do not wish to belittle the work of the sorters, but it 
does seem во abeurd to ray that their work requires more 
skill than that of the telegraphists. 

With regard to the increase in the «ffüciency of tele- 
graphiste, I am, again, distinctly at variance with the 
Financial Secretary to the Treasury. E 

With the large increase in the press and general work, the 
gradual exclusive use of the wires for financial business, and 
the multiplicity of instruments employed, to eay nothing of 
the t'chnical knowledge which every clerk is encouraged by 
the prospect of a double rise to acquire, it is evident 
that the general efficiency of the average telegraphiet 
must be very greatly in advance of that which obtained in 
the early ceventies, 

J. G. Parcell. 


Candle power and Ffficiency of Incandescent Bodics. 


From experiments made with filaments composed of mix- 
tures of various alkaline earthe, I find that ruch filamer ta 
will burn in & vacuum. This is contrary to the statements 
made by Mr. Swinburne and others about. the “ Nernst” 
lamp. In fact, I find the tame filament when giving the 
same candle-power, requires Jess energy than it does when 
burning in the open air, and, moreover, that the difficulties 
of the mounts when tuch filaments are in a vacuum almost 
vanish. 

I think that the above facts are rather important, as I 
cannot imsgine how it can now be said that the light of 
euch filaments depends upon extraoxygen. This fact also, apart 
from other considerations, tends to show that such bodies 
are also not electrolytes, for it appeare, that with the same 
filament, they require the same voltage whether they be run 
with alternating or continuous current, when either in a 
vacuum or in the open air. 

A point of some interest that I have met with ie, that 
euch filaments, when run at the efficiencies given for the 
* Nernst ” lamp, change to that the initial warming up 
temperature has to be gradually raised higher and higher, 
and I skall be glad to hear whether this point has been dis- 
covered and remedied in the '* Nernst " lamp. 

There are many other points which, with the few tests I 
have already made, show that the production of such lamps 
is surrounded with many practical difficulties, chiefly in 
obtaining uniformity of voltage, candle-power, and efficiency, 
and in obtaining good mounts; their increasing resistance 
and loss of candle-power whilst burning, &c. 

Whilst dealing with the above fubject, I may remark thet 
I cannot understand how it comes that there are so many 
theories advanced for the efficiency, light, &c., of incandes- 
cent bodies generally. 


It seems to be quite a simple matter. It is purely a 


question of temperature with the “Nernst lamp, as with 
carbon or any other body raised to incandescence, 

With a filament formed of alkaline earths, one possesses a 
body which isa bad heat radiator, consequently it does not 


require such a supply of calories per second to maintain it at 
any given temperature. 

Again, with the alkaline earths, we have bodies whore 
fusing point is extremely high (much higher than carbon), 
consequently this temperature can be a much higher one 
than with bodies whose fusing pointe are lower. 

In other words, a given quantity of such a body can be 
made to give a greater light, but at a greater temperature; 
this greater temperature, however, requiring lesa watts or 
calories for its maintenance owing to the body's bad radi- 
ating power. 

In the face of this I do not see the necessity for speaking 
about the exchange of oxygen, electrolytic effecte, &о, 


C. J, Robertson, 
Technical and Managing Director, 
The Incandescent Electric Lamp Company, Limited. 


Brook Green Works, 
Hammersmitb, W. 


Electric Gong Buoys. 


Permit me to submit a few remarks in reference to the 
criticisms contained in your valuable journal of Februar) 
17th on wy proposed system of electric gong buoys. 
With regard to the form of buoy best suited for the pur- 

ose in question, I would ssy that in oonsidering this 

eature it appeared to me that the circumstances of each 
particular case would govern the decision as to the most 
desirable kind of buoy, and I therefore selected two i ypes as 
affording the means of showing the main points in connection 
with the apparatus. 

I would beg to point out that you are under a slight mis- 
apprehension in respect to the method of attaching the cable 
to the buoy. 

In fig. 2 the cable is ahown as being led up through a tube 
in the middle of the buoy; it is the bridle chain which is 
attached to the outside, во that battens—which you suggest 
—are unnecessary. This method of securing tbe cable to 
the buoy is an important feature, and one of the chief 
provisions mentioned in my paper is the thimble, by means 
of which the cable is attached to the heel of the bnoy—tee 
fig. 9, page 207, Canadian Electrical News. 

The potency of your remarks concerning the difficulty of 
providing against the result of the violent action to which 
both buoy and moorings would be subjected, must be full) 
concurred in by all who have had experience in submarine 
cable work, This question of moorings is, to my mind, the 
crux of the whole problem. My endeavour has been not to 
prevent wear and tear, for that is impossible, but to mini- 
mise their ¢ffects, ard it was with this steadfastly in view 
that my suggestion to Jay the branch cables at right angles 
to the main line was advanced, for the purpose of rendering 
the examination and repair of the mooring cables possible 
without disturbing the trunk line. 

The periodical inspection of every description of buoy moor- 
ings around our coasts is an operation in which several vessels 
are constantly engeged. Noone would claim immunity from 
damege retulting from the action of the sea, for the electric 
gong buoys apy more than one would expect the ordinary 
buoy moorings to remain intact, but it will, I think, be 
conceded that the operation of raising and repairing the eleo- 
tric cable would not be a difficult undertaking. T 

Where seaweed, kelp, &c., are present in large quantities, 


B8 e undoubtedly are in some localities, generally in the 


immediate vicinity of the shore, it is certainly a difficult 
matter to protect the cable, as we know full well from long 
ard varied experience ; but what I chiefly advocate is tbe 
providing of signals broad off the coast, and consequently 
in the majority of cases in comparatively deep water, £o that 
no epecial provision is necessary as far as the shore end of 
the cable is concerned, beyond the ordinary treatment. 

That а tight rounding of chain can be sncoessfully applied 
to a cable is a fact, but I am not prepared to say that other 
methods of protection wonld not be preferable. 

I most cordially sgree with the suggestion with regard to 
the use of double and oppositely applied armouring ; indeed, 
I may say that my original ріагв provided for this particular 
type of cable. It is a mistake to claim too much for any 
appliance, and it would be but reasonable to admit that there 
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are conditions under which it might be extremely difficult 
and even imporsible to apply the system in question. This 
is obvious, and one need cite but one of the many fuilures 
in respect to shore ends landed in the wrong place. 

I am pleased to find that the couplings have been tried, 
and whilst I have no desire to claim any special originality 
in respect to the particular form proposed in my paper, 
máy say that any mention of the T pieces alluded to had 
escaped my notice. 

Ї will not tres 
that there should rot be the slightest difficulty in maintain- 
ing the efficiency of an electric motor, placed in a water- 
proof chamber, which, being made to slip in and out over 
the central tub) of the buoy, could be easily removed, 
together with the bell hammer, &c. | 

To effect this it would be only necessary to open the 
junction box immediately under the bell, disconnect the 
cable from its terminals, “come up” a key which secures the 
chamber hook on at eye provided for the purpose on bell 
yoke, and raise the chamber by means of the ship's bow line, 
or by a tackle and small derrick in the boat. 

As you remark, “like many other ideas that have been 
formulated and put aside for a more favourable season, this 
has lain more or less dormant.” It might have remained во 
for a whilé longer, but being asked to prepare a paper for the 
first Convention of the Maritime Electrical Association, I 
considered that the subject of electric gong signale, to which 
I had before called attention in the public press, would be an 
appropriate one, and I therefore took the matter up de novo. 

One word more. There need not be an aperture for the 
rod connecting the lever with the bell hammer to pass 
through; all that is needed is a flexible diaphragm of water- 
proof material. I did not mention this detail, but it will 
readily be seen that the exclusion of moisture by means of 
Such a device is a very simple mitter. Perhaps the worst 
enemy, ав far as the bell and hammer are concerned, is ice, 
but even this could b» provided against. | 

As to mooring a buoy to a telegraph cable, even in the 
gale water, there is not the slightest difliculty or danger, 
if due precautions are taken, but this ів a question concerning 
which you appear to have very pronounced opinions, and as 
the discussion of the “axiom” would entail the lengthening 
of this communication beyond reasonable limits, I will merely 
add thst with your permission I sball be happy to substantiate 
the assertion that a cable can be aucoessfully baoyed “end up” 
in the deepest water. 


Halifax, Nova Scotia. 


F. A. Hamilton. 
ee eee eee 


NOTES. 


Electroplating on Wood.—If a simple method of coat- 
ing wood electrically with metallic deposits of silver or 
copper eould be devised, there should be a considerable 
demand for such articles for ornamental parts of various 
articles of furniture, mouldings, picture frames, &. Mr. C. F. 
Barnes describes, in the Electrical World, a method which, 
he believes, will meet the requirements. The operation is 
briefly as follows :—The wooden article is first saturated with 
copper łu' phate by immersing it in a solution of that sub- 
stance ; then removed and thoroughly dried, It is then 
exposed to the action of hydrogen sulphide gar, which con- 
verts the sulphate of copper to the sulphide, which is a con- 
Ouctor of electricity, and also insoluble in aqueous solutions. 
Then the article is lightly wrapped with fine copper wire and 
suspended in a solution of common salt at the cathode, and 
a current of some density is passed. The copper sulphide 
із thereby speedily reduced to metallic copper by the 
m ducing action of the cathode products. When the reduc- 
tion is supposed to be completed, eay, in 10 minutes, the 
article is transferred to an ordinary copper-plating bath, 
where a coating of copper of any desired thickness may be 
formed upon the surface. The copper surface may be 
polished or varnished, and is very adherent. For silver the 
роси is modified by immersing the objeot, after pre- 
iminary ooppering, in the silver-plating bath.—/ranklin 
Institute Journal, 


8 farther on your space, beyond remarking 


Ingenious Patch for a Leaky Tabe.—An American 
street railway contemporary reprints from Home Study the 
following description of a method employed by Charles J. 
Mason, of Brooklyn, N.Y., to make tighta leaky boiler tube :— 
* The boiler was rated at 250 H.P., and carried a working 
pressure of about 90 lbs. p.r square inch. The leak was at 
the back end iu a tube in the fifth row from the bottom, 
marked A in fig. 1. The tube was 4 inches in diameter, and 
the leak proved to be due to a hole about as large as a needle 
point near the sectional box in which the tube ends were 


eh) су 
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ded. As it was not wished to condemn the tube for 
this small leak, a section 6 inches long was cut from an old 
tabe and split in two lengthwise. The two pieces were bent 
slightly to conform to the curvature of the inside of the tube 
and the edges filed to а taper of 8 inch to the foot. After 
smearing the tube with a thick paste made of red lead and 
boiled linseed oil, the lower tapered piece was put in place 
and the upper one driven home with a hand hammer. The 
boiler proved tight when tested under 150 lbs. bydraulio 
pressure and has remained tight ever since." 


Projection Value of Various IIluminants.—In the 
course of one of his recent Society of Arta Ountor Lectures 
оп “ Acetylene,” Prof. Vivian B. Lewes gave particulars of 
a method by which M. Molteni attempted to determine the 
projection value of various illuminants by a photometric pro- 
cess, The measurements were made with an ordinary lan- 
tern, the stage of which carried an opaque card in which was 
cut an aperture 0'7 cm. square, and the distance of the 
lantern from the screen was such that each side of the square 
on the screen measured 1 metre. Thescreen was replaced by 
a diec of paper, the opposite side being illuminated by а 
atandard lamp burning 42 grams of oil per hour. The dis- 
tance of this lamp was varicd in order that equality of illu- 
mination might be obtained on the screen, and the photo- 
metric values of the light were determined from the distance 
of this lamp. | 


Multiplewick lamp a oss ees ass .. 100 
Incandescent gas No. 2 burner no reflector... .. 100 
Acetylene 1 burner no reflector... T 980 .. 1:06 
97 и n eee 1 70 
n 3 „ n 3 20 
n " »" 410 
9 b ГТ) "n eee one coe 4 50 
Limelight, alcohol and oxygen ... "T Ах .. 5°80 
n oxyhy vid 7 iss ... 16 60 
n" etho-oxygen сай -— ae ... 18°50 
Electric incandescent 32 candle-power... га .. 068 


» incandescent 50 candle-power vertical .. 093 
» incandescent 50 candle-power horizontal ... 0'93 
11 focus 100 oandle- power vos E 


„ атс јар 7 amperes .. 99 03 
„ 10 „ . 7561 
" „ 12 „ 86 50 
- v 15 % 117 ˙61 

20 160 80 


Across the Border.— Mr. Gay, electrical engine r at the 
Islington Vestry electricity works, writes: —“ On page 885 
of your current issue, 1,111, there is a ph headed 
* Across the Border, in which you state that the Islington 
Vestry has agreed to allow St. Pancras Vestry to take up the 
footways in Brecknock and York Roads, and lay electric 
mains along the same, although these thoroughfares are in 
the former parish. This, however, is incorrect, no such 
arrangement having been made, at apy rate up to the 
present," 
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Shall there be Competition in the City ?—On Mon- 
day, 27th inst., the Board of Trade, represented by Sir 
Courtenay Boyle, will hold a public inquiry at the Guildhall 
to consider the petitions of several electricity companies to 
be allowed to come in and compete with the City of London 
Company. 


The Cast Weld Rail Joint.—We give an illustration 
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showing the Falk cast weld rail joint in situ on the Havre 
eleotric tramwaya. 


The World's Telegraphs and Telephones. — The 
following is a statement of the approximate mileage of the 
telegraphic and telephonic &yatems of the world at January, 
1899 :— 


| Length in miles. 


Telegraph lines. | 


ЕНЕН —- — террор | 
E Stato " States and | Totals 
tions and railway B oc | 
private companies. | 
companies. | | 
Lines | | 
1. Countries subject : 
to the International | 
Telegraphic Oon- | 
vention. | | 
European *.| 490,200 | 179,570 | 169,800; 839070 
Extra- Europeav 167,500 64,620) 14290, 246,410 
2. Countries not sub- | 
jact to the Conven- | 
tion. | 
gang oe 
estern oa Co. 93300) 
Postal Teleg. Oo. ... | 1869 | uu. 18.640 
Other offen. .. 248.500 186,400 ' 434,900 
America (South). 15,533 9,300 | 3,107 27,910 
Africa, Asia, and zur | | 
Australia ... ә: 
3. Sabmarine Cable | iin 


| 
| 
24,853 27,960 9,320 | 

| | 
| 


Companies 167,800 ae i 
Wire. 1117 596 ^ 599950 | 382417 2099893 
1. Countries subject! FF 3 
to the Convention. | | 
European - 1,604,300 623, 200 852,800 | 3,080,300 


Extra- European 
2. Countries not sut- 06100 
ject to the Conven- 
tion 


North America— 
Western Union Oo. | 1,003,400 " | 


905.900 | 119,230 | 730,630 


| 
| 
| 
| 


Postal Teleg. Oo... 108,730 es ki 08.730 
South Amerika — 55 745,600 | 2,176,000 | 2,920,600 
Ашок Asia, and ,820 27,960 31,070 | 88,850 

oes T" | 
з. Bubmarine Cable, 560 | 83,880 4,350 183,290 
Oompanies 169,600 169,600 


. 8.896.510 | 1,685,940 | 3.202.950 | 8.285.400 


—Journal Telegraphique. 
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Dynamos for Electrolytic Work.— The generating 
plant at the electro-chemical factory at Mausbro, Dalecarlieu, 
Sweden, consists of eight horizontal turbines of 220 borse- 
power, coupled direct to six-pole dynamos. The dynamos 
are drum wound, and when running at 260 revolations, give 
115 volts, 1,200 amperes, at which load they have to run 
night and day withont a break. - As the least possible attend- 
ance was asked for, great attention was paid in designing 
the machines, so as to reduce the armature re- 
action to a minimum. This has been effected by 
making the magnetic field relatively very strong, 
dividing the pole pieces in a plane at right angles 
to the laminations of the armatare, and employing 
the Sayer's commutating coils. The armature has 
96 slots in its periphery, each coptaining two con- 
ductors (10 mm.), and a Sayer’s coil (7 mm.). 
This last is of smaller cross-section, as it is only in 
circuit for a fraction of a revolution. The holes 
for the wires are slotted through to the periphery, 
thus decreasing the gelf-irduction, and enabling 
the winding and insulating to be more easily 
effected. The efficiency at full load is 95 per cent., 
and the total weight of each machine is just under 
18 tons. The work was carried out by the Allege- 
meinen Schwidischen Elektriciiá's Gesellchaft, of 
Westeras. Sayer's winding has also been employed 
on the dynamos for the St. Helens Electro-Chemical 
Company, Limited, recently E nga by P. R. 
Jackson} & Oo., of Salford. The machines are 
eight in] number, and each gives 180 volte, 1,500 
amperes when running at 400 revolutions 
minute, The field magnets are of cast-steel (Manchester 
type), and the armature is drum wound, with copper strip 
end connections. The core, 36 inches diameter, and 84 inches 
long, is carried on an 8-inch spindle. Of the total copper 
conductors, end connections and Sayer's commutating bara, 
built on to the armature, the Sayer's coils account for about 
22 per cent. of the total. 


Testing Arc Lamp Carbons.—M. P. Janet, director of 
the Laboratoire Central d' Eleotrioité, Paris, recently delivered 
7 Test Certificate to Mr. Fabius Henrion, of Nancy, ав fol- 
OWs :— 


The carbons bore the mark 1 1 

Five pairs of carbons, each consisting of a homogeneous carbon 
about 12 mm. in diameter, and a cored carbon about 17 mm. in 
diameter, have been tried from the point of view of resistivity. 

The results obtained are given in the following table, which gives 
the resistivities in ohm-centimetres :— 


Homogeneous carbons of 12 mm. Cored carbons of 17 mm. 


00696 00790 
02695 00801 
00726 00789 
00695 00811 
00736 00821 


The hourly consumption of these carbons on a Pilsen arc u 
a continuous current of 10 amperes at about 43 volts, was found to 
be equal to 15:5 for the positive cored carbon 17 mm. in diameter, and 
to 123 mm. for the homogeneous negative carbon 12 mm. in 


ter. 
The weight of ashes collected was 62 grammes for a consumption 
of 48 grammes of the two carbons. 


The Percentage of Certain Cells.— William Jaeger 
and K. Kahle have carried out a comparison of & series of 
Clark standard oells with cells of the Weston type during a 
period of over 12 months, in order to test the constancy of 
эм cells. The mean of the results obtained is given 

ow :— 


Clark 0°, Clark 18°. Clar Е 
Date Cadm. 20°. G. —Clark 15°, 


| 
в 


| 
| 


—ů—ů— — Se daa 


March, 1896 ... S 1 4227 1:4066 0:0164 Int. volt 

January, 1897 ... (ss 142277 140676 001631 „ 

November, 1897 $a 1:4228 1:40660 001650 „ 
Mean vis ves 1:42277 1:40663 0:01642 


— 


There is a lo per on this subject in the Ann. Phys. 
Chem., 1898 () 65, 926—942. 


. large for work they are doing. 


Vol. 44. No. 1,119, Manon 17, 1899 


THE ELECTRICAL REVIEW. 418 


Insulation Rules.—With reference to the rules of the 
American Underwriters’ National Electrio Association, we 
note that it is permissible by these rules to use a quality 
of rubber inferior to that generally used by English cable 
manufacturers, as the insulation specified is somewhat lower 
than that usually specified on this side of the water, and, 
except for the smallest size, the thickness of dielectric 
given in these underwriters’ rules is greater than the thick- 
ness specified on some English lists. We cannot think this 
is a step in the right direction, as we believe quality and 
consequent last ing power is the first consideration, and if а 
good quality is used a lesser thickness may be employed 
with better results. At one time it was considered in the 
States that an uniform thickness ahould be specified for any 
given voltage, independent of the size and consequent 
rigidity of the conductor; this was, of courae,a mistake, 
and it is interesting to note that such a oourse has been 
abandoned. In our view, the rule of the Institution of 
Electrical Eagineers is preferable to this American rule, 
since the thicknees of dielectric in this in mils does not 
vary by leaps and bounds, but is steadily progressive 


10 + 31 = thickness in mils. We have received a 


list which in common with the lists of all leading 
manufacturers gives a thickness of dielectric correspond- 
ing to the rule of the Institution; if this is carried 
out in practice the result should be good where the 
employment of small conductors is avoided. Although the 
American plan of using solid wires in all cases tends, of 
course, to cheapen the core, we think it preferable not to 
use large solid wires, but for anything bigger than No. 12 


8. W. G. a strand should be employed. Nothing is said in 


the American rules as to how insulation test should be 
assured ; here we think the manufacturers lead by giving a 
certificate with all ooils, although, as Prof. Ayrton points 
ont, this does not necessarily prove the cable or wire is all 
right, and that independent check tests are necessary. 
Evidently our American cousins prefer that a more practical 
test, ¢.¢., a high voltage test be adopted, and do not desire to 
raise the question of insulation resistance too much, con- 
tenting themselves with a certificate of Maximum voltage 
at which the wire is intended to be used. If these rules 
are widely adopted in the States, it will, of course, mean 
that English wires of standard size cannot be used there, 
bat that American standard wires may be used here. 


An Engineering Criticlsm.—The annexed illustration 
from the Zlectrical Engineer, of New York, represents the 
indicator cards from the engine at an American hotel, 
together with an ideal diagram from a text-book. The 
accompanied a criticism by one of the directorate, who h 
an opinion of his own abilities in steam engineering. The 
following is the critique, which is sufficient to illustrate the 
sort of thing engineers have to contend with—not always, 
be it said, in America only. The critic evidently oonfuses 
mean and initial pressure, and is singularly dense in reepect 


— ——— 
<—CUT-OFF-» 


Should be as dotted. Scale 60, 
Rev. 290, Steam 95, Cyl. dia. 8", 
Stroke 10", M.P. 98 lbs , H.P. 94:5. 


Fic. 1. Fia. 2. 


of the effect of speed upon power. Your cut-off is about 
J: itsbould be}, Tour exhavtt is too early (due to high 

re), by which you lose 19 lbe. of steam, unless part of 
it is used for heating; even then it is not the best economy. 
It should Ъз about 6 lbs. of steam lost at exhaust. Due to 
cut-off and exhaust, compression loses too much work. 
Revolutions should ba about 320 per minute. Engines too 
Mean pressure is too high. 
Bring it down to 65 lbs.; that will lengthen the cut-off, and 
give more economical results, and a better card should be 


shown.” 
(Continusd on page 426.) 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 


Wirz ENDING Jan. 18TH, 1898. | WII npma Jan. 17TR, 1899. 


Port, Value. Port. Value. 
Aden . ds ee T .. £48 Adelaide я 85 244 
Alexandria .. >» бе ра 40 Ameterdam 
Amsterdam Vx . 900 Barcelona 
Antwerp 196 Bombay 510 
Auckland 150 Boulogne 76 
8 160 Bremen 50 
Bombay... any А 21 Brisbane 18 
Bremmerhaven .. vs T 84 Calcu 768 
Buenos Ayres .. .. 78 + Cape Town 568 
Buehire. , Teleg. mat. .. 190 Т Christiania 860 

cutta  .. as ve .. 108 | Colombo 97 
Cape Town... 800 n . . 195 8 17 
Colombo 24 T in 44 | Delagoa Вау 28 
Flushing .. У Ps .. 160 Durban 669 
Genos, Old Teleg. wire 60 East London 887 
Gibraltar. i ice К 15 Gibraltar 23 
Hamburg .. РЕ “> - 85 Hamburg .. E ка 110 
Madras a és zs ?9 Helsingfors. 'Teleg. wires 857 
Malaga ex as as o» 494 Hiogo В vs es 12 
Melbourne .. i Ае .. 8 Malta . 40 
Monte Video - ES sa 69 Rangoon... 81 
Natal.. А з ^ . 429 Rio de Janeiro 80 
Odessa T " бе 55 68 Santander .. 11 
Ostend 22 ix xs s 78 Singapore .. 
Port Chalmers i và 84 
Port Elisabeth... ES са 45 
Singapore 55 ae 2 24 
Bydney T ` T T 60 
okohama .. NECS oe 107 
Total ee £8,108 | Total es £5,038 


Wir supina Jan. 26rR, 1898. | Weak muprsG Jan. 24TH, 1600. 


Port. Value. Port. Value. 
Adelaide  .. Я 5% .. £178 Alexandria. Electric fases .. £55 
Alexandria. Teleg. wire Amsterdam " m .. 196 
Amsterdam.. 5 zi ee eo Auckland .. 

Bean kok ee ee 6 6 ee 94 Calcutta 1,698 
Bombay .. .. .. e 6 | Cape Town.. 835 

" Teleg. mat. ..  ., 47 | Christiania.. 100 
Boulogne P TI 87 lombo 69 
Calcutta 44 Copenhagen 14 
Cape Town 941 | Delagoa Bay 10 

ombo 9 ban Е 96 
Copenhagen . 21 | East London 1,268 
Durban i oo 5750 5. 58 Flushing 8 vs 11 
East London е * ee ee 10 i Gothenburg ee ee 100 
Flushing. v " .. 10 Hamburg. Teleg. mat... 110 

oa е2 .. 297 | Lyttleton (N. Z.) 15 82 
Gothenburg 660 elbourne 145 

obart 15 Montreal Я vu 1 
alta 48 Ostend А sa ee vi 5 
Melbourne 73 Port Elizabeth  .. ‚ж . . 1,416 
Ostend S T: 10 | Reval.. ii RS us .. 66 
Port Elizabeth .. Shanghai... a es zš 81 
Rangoon... T 99 Manie T a ex T 81 
o .. es e „ 114 ellington (N. Z.) "m .. 740 
Shanghai. as өө .. 168 
Singapore .. . oe 82 
Sydney ju ‘Si . . 1017 
Vigo. Teleg. cable . . 10,920 
Total T £14,967 Total £7,803 


Alternating Current Arc Lamp.—We have received 
from Mr. Fabius Henrion, of Nancy (Fiance), particulars of the 
lamp he is now putting on the market for alternating currents. The 
feed is managed by means of a species of brushless motor. А diso, d, 


Fra. 1. 


bearing a pulley, p, on its axis is worked so as to revolve freely between 
the Sola of two electro-magnets, a, a’, b, b’, of which one is excited in 
series, the other by a shunt. А cord running over the pulley connects 
the carbon holders, and the revolution of the diso shortens or 


E 
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lengthens the distance between the carbons. It will be evident tbat 
the slightest variation in the length of the arc is sufficient, with an 
alternate current, to cause the disc to revolve in either direction, 
and so maintain a regular feed. As long as the thunt and series 
currents balance the disc remains at rest, but a variation of pyth volt 
will suffice to revolve the disc. In practice the disc is almost con- 
stantly in motion. The lamp is constructed to run :—Singly, at 
33 volts; two in serier, at 72 volts; three in series, at 105 volts; and 


is made in two ziz zs: 6 to 10 hours and 8 to 16 hours with ons 

air of carbons. The absence of mechanism is a noticeable feature. 

he illustration to show the action of the lamp shows practically 
all the internal mechanism. Mr. Henrion is also putting on the 
marketan improved form of Pileen lamp, fig. 2, in which the mechanism 
has been reduced to the minimum, consisting simply of ı wo solenoids 
and two cores connected directly to the carbons, doing away with 
rack work gearing or brakes. 


Beacon High Resistance Wire.—4A elip occurred in 
our reference last week to wires “covered with this material" The 
Beacon resistance material ie, we understand, made into wire solid, 
and is not covered, that is to say, the wire in strip, or whatever 
the makers may supply it io, is of the same composition through ard 
through, and has not a covering only of the material. 


Books Received.—“ The Internal Wirinz of Baildipge," 
by Н. M. Leaf, A.MIO.E, M.LM.E. Published by Archibald 
Constable & Co., London. 3s. 6d. 

“The Entropy Diagram and its Applications," by J. Boulvin. 
Published by E. & F. N Spon, London. 5s. 


Catalogues and Lists.—Messrs. Williamson & Joseph, 
Ltd., have issued a new edition of their illustrated cat alogue and price 
list (80 pages). The firet few pages are taken up with photographsof the 
various departments at the Canonbury Works, along with a reprint of 
the description which recently appeared in the ELECTRICAL REVIEW. 
The book contains numercus illustrations, description and prices of 
main and distributing switchboards, fuseboard s, various kinds of 
switches, eut-outs, lampholders, and other electric lighting accessories. 

Messrs. E. Duckenfield & Son, of Northampton, send us a list of 
their little dainty lamp shades, also their adaptable shade carrier 
for all sises of incandescent electric lamp shades, ard a new orna- 
mental device for covering and attaching to electric lampholders. 

Mr. Leonard Dakio, of Kentish Town, sends us a supplementary 
catalogue of electric light fittings showing illustrations of a variety of 
pendants, brackets, standards, electroliers, &c. 

Messrs. Conrad, Knap & Co., Ltd., of Queen Victoria Street, are 
sending out a list of Knap's water-tube steam boiler. 

Messrs. W. E. Rendle & Co., of Victoria Street, В W., are issuing 
а list of their “Invincible” system of glazing for electric light 
stations, railway stations and similar structures. 

The Chloride Electrical юге Syndicate have issued a further 
section of their accumulator catalogue, this being devoted to renewals 
(K R and K LR types) and sundry items, such as insulators, acid 

umps, hydrometers, battery inspection lamp. At the erd cf the 
are sheets arranged for the user to fill in charge and discharge 
data of the cells while using. We are informed that there is'a great 
demand for chloride plates to replace other types, and this has made 
& special catalogue neceseary for this class of work. 

From Mr. Beverin Senator, of Berlin, we have received lists of bis 
heating, cooking, and telephone app anon, also his current saving 
ear PE 1 (which are said to consume only 2 5 to 2 6 watts 

r O. P.-hour). 

The Unbreakable Pulley and Mill Gearing Company, Limited, have 
issued a new price list illustrating their equal pressure friction clutch 
by general and diagrammatic views. 

A small list has been received of the Orowdus accumulator. 

The Bunbeam lamp Company have just brcught out a new 
catalogue, well printed and i ustrated, in which they describe their 
various types and shapes of incandescent lamps, also terminals, 
lampholders, and sundry special lines. 

essre. G. M. Callender & Oo., of Westminster, are circulating а 

[у reir pater list сх qure pen damp course. A large 

um photographs are shown uildings where this material 
has been used throughout. d 


Messrs. Holden & Brooke, Limited, of West Gorton, have issued an 


abridged catalogue (January, 1899) of steam users’ specialities in 
which they describe the Sirius self-acting, and Giffard's injectors, the 
exhaust steam injector, steam dryers, &c. 

We have received from Messrs. Richard Melhuish, Bons & Co., of 
Fetter Lane, E.C., a copy of the latest edition of the engineers’ sec- 
tion of their catalogue. The book contains over 300 pages of illus. 
trations and descriptive matter of this firm's various manufactures of 
engineers’ tools. The list has been revised up to date, and contains а 
very large selection of the latest patterns in stocks and dies, cutters, 
general machine shop and special precision tools, lathes, drilling and 
milling machines, and a variety of other apparatus and supplies 
incidental to all grades of engineering, and for contractors. 


Change of Address.—Messre. Lacey, Clirehugh and 
Sillar have removed to 2, Queen Anne's Gate, Westminster, S W. 


City Office —Mesers. Gillies & Hornidge, electricians, of 
Haggerston and Buckingham, have taken City offices at Albert 
Buildings, 49, Qaeen Victoria Street, E C. 


Correction.— With refererce to a statement in our issue 
of March 3:d, to the effect that Mesars. Prestwich & Bart, are to fit 
up the new Institute at Kingston-on-Thames, the firm write to point 
out that they are not successors to Messrs. New & Mayne. The fitting 
up of the Iastitute was completed some little time ago. 


The Davy Improved Arc Lamp.—The enclosed arc 
lamp bitherto associated with the name of Mr. W. Davy, and at 
resent manufactured by the Davy Electric Construction Company, 
ited, bas met with general favour, and its merits have been 
appreciated. Mr. Davy himself, however, severed his connection 
with the company some months since, and has been employing his 
time in an effort to produce & form of lamp which should be free 
from the objectionable features hitherto found associated with both 
and enclosed types of lamp. Ав the result he is about to 
uce what will be known as the Davy improved arc lamp. He 
claims to have perfected the method of sealing, and to have reduced 
the operation of trimming to the utmost ары ay, A carbon 
holder of ingenious design obviates the trouble arising from a carbon 
breaking off short and having to be drilled cut. The lamp is only 
about 2 feet in length, and weighs not more than 12 Ibs ece are 
novelties in design that combine to render the lamp specially suitable 
for interior and domestic lighting. Being exceedingly simple in con- 
struction, it can be produced at a low cost, and will probably be 
offered to the publio at а “ record price. | 


An Electrical Advertising Sign. — An electrical 
advertising sign which has just been fitted up at Oxford Street and 
corner of Tottenham Court Road, is an entirely new arrangement, 
designed and patented by Mr. W. T. Bell, of Nottingham. This 
patent bas been acquired by the Universal Electrical Advertising 
Syndicate, Limited, of that city, under whose instructions the sign 
mentioned bas been erected. Arrangements are in progress for the 
puttirg up of simi]ar machines in other large towne, not only in this 
country, but also in France and the United States, for which counties 
patents have already been obtained. The sign consists of two secti: ns, 
one below the other, each containing 504 lampe, so that the total 
number of lamps employed exceeds 1,000 (although the total number 
in use for any one display rarely exceeds 300). It is possible to 
exhibit almost any number of advertisements successively, each 
being timed to appear for about 10 seconds, followed by three 
seconds of darkness. An ingenious arrangement is introduced by 
which the lamps in each row light successively from the bottom 
upwards, producing the effect of a blind b:iog drawn rapidly up, and 
exbibiting the particular wording desired. Th» first sign of this 
kind was erected some time ago at Nottingham, but the cne now 
erected as above isa distinct improvement on the original The 
work, both ss regards the construction of the eli ctrical machinery, 
the controlling mechanism, and the outside sign has been carried ont 
by Messrs. Lairg, Wharton & Down, Limited, at their London works, 
where they are now engaged on similar machines for erection in 
cther centres. The great advantage claimed for this invention is 
that almost any advertisement or announcement may bs made to 
appear at pleasure without any alteration in the structure of the 
sign. The interior apparatus is of a compact kind, and is entirely 
automatic and worked by an electric motor. 


Fire.—On 7th inst. а fire occurred at the works of W. T. 
Henley's Telegraph Works Company, Stanley Road, North Woolwich, 
through resin boiling over. The damage done was very trifling, and 
will not in any way interfere with the company's business. 


The Glasgow 1901 Exhibition.—With a view to holding 
“one of the most important international exhibitions in Great 
Britein in recent years," the Glasgow International Exhibition of 
1901 is being arranged. The executive is already getting to work 
circulating proepectuses, and this fact alone is sufficient to indicate 
the important scale upon which the affair is being planned. H.M. 
the Qaeen has lent her name as patron, and the Prince of Wales is 
a vice-patron. The town clerk of Glasgow, Sir James Marwick, is 
hon. secretary, Mr. H. A. Hedley general manager. The 
Glasgow Corporation has granted a site of 67 acres at Kelvingrove 
Park. So far as the scope of the exhibition is concerned, it is 
intended for it to present a full illustration of the produce aud 
manofectures of the British Em and all its colonies, &c. In 
regard to classification of exhibits, Olass III. will be devoted to 
machinery, motive power, electricity, and labour-saving appliances in 
motion; Olass IV , locomotion and transport; Class VI., lighting and 
heating; Class VII, science and scientific instruments, &c. АП 
communications should be addressed to Mr. Hedley, at 36, St. 
Vincent Place, Glasgow. It isthe wish of the Glasgow ration 
to have all the city tramlines equipped with elcctric traction by the 
time of the opening. ; 
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The Hyatt Roller Bearing.— Those interested in roller 
bearings would do well to study the Hyatt system. In this system 
the rollers are not solid bars, but are elastic spirally wound tubes. 
They have thus considerable flexibility, and they are designed to 
obviate that unequal distribution of pressure which is thought by 
some to be an objectionable feature of solid rollers. Many causes 
may breduce such unequal bearing pressure. The Journal of the 
Franklin Institute, which illustrates and describes this bearing, says 
that the pressure capable cf being carried by a roller depends п 
its hardnese and that of its supporting bearing, and upon its velocity, 
and in a series of tests with four solid 2-10, rollers of 70,000 Iba. 
teracity steel, and four Hyatt rollers formed of steel strip }-іп. by 
jin. rolled between flat plates under pressures up to 550 lbs. per 
linear inch of tbe rollers, which were all 10 inches long, the resistance 
to motion to and fro was, with a total of 2,000 lbe. pressure, 9 lbs. with 
the flexible and 26 Ibi. with the solid rollers. With 3,000 lbs. the resist- 
ance was respectively 17 and 34 lbs. While 550 lbs. per linear inch 
was the maximum load the apparatus would bear with solid rollers, as 
much as 700 could b3 applied with Hyatt rollers. An average of 
51 per cent reduction for resistance was obtained with the new rollers 
on smooth plates, and 23 per cent. less wben one plate was rough. 
The bearing of the spirally wound rollers was more complete, 
especially with the rough plates, and there was less wear. Io other 
respects the Hyatt roller is carried in the same cage as ordiamy 
rollers and requires no special treatment. Though not named it 
would appear as though the slight gap at the spirals of the winding 
might serve a usefal purpose as an outlet for any accidentally in- 
troduced grit or dirt and contribute to easy working. 


Loeà] Authorities and Electric Lighting.—In the 
House of Commens on Friday last Mr. Ritchie, replying to Me. 
Thomas Bayley, said there were 30 local authorities who obtained 
provisional orders for electric lighting who had taken no steps to give 
efi:ct to their orders within the time prescribed for the ex2cuiion cf 
compulsory works. Besides these thera were 63 other local authorities 
who obfained orders in 1897 and 1898, and had 5 done no 
work, but the time prescribed by their orders had not yet expired. 
The Board of Trade had lately intimated to local authorities who were 
not exercising their powers that the Board proposed to consider the 
question of revoking the orders. In nearly all these cases the local 
suthorities had replied that they were now taking steps to carry their 
orders into execution. 


London County Council —At last week's meeting the 
Conneil resolved to вапс:іоп a loan of £38,750 to the Islington 
Vestry for electric lightiog works. 

The Earl of Oaslow asked when the inquiry would be held by the 
Light Railway Commissioners in reference to the application for 
powers to construct light electric railways at Firchley, Hendon, and 
other districts. 

It was reported that the Middlesex County Council had resolved to 
avail itself of the provisions of the Light Railways Ac‘, and to 
promote such light railways within the county as circamstances may 
from time to time require. Тое LO. O. Parliamentary Committee 
had passed on th Middlesex resolution to the Highways Committee 
with a view to concerted action being taken by the London and 
Middlesex County Councils in the construction of light railways. 

The Highways Oommittee brought up several recommendations on 
the telephone question. They thought that the telephone service in 
the London area of the National Telephone Company should be 
managed by the Oouncil, the Corporation of the City of London, 
and the local authorities of districts, and advised that applica- 
tion be made to the Pos! master. General for a license. ; 
Westacott moved that the report be referred back for further 
consideration, in view of what had taken place in the House of 
Commons. Mr. Beacheroft seconded that amendment and said that 
Mr. Hanbary’s announcement was a disappointment to some of them. 
Mr. J. W. Benn, chairman of the Highways Oommittee, said that the 
recommendations would merely strengthen the proposals of Mr. 
Hanbury in rogare to London, and would show to the Post Office 
that the Council were prepared to provide a telephone system for the 
metropolis. If the Council declined to proceed in the matter 
their friends in the City would charge them with backiog out of a 
useful partnership. Mr. Westacott withdrew his amendment in 
си of the report being postponed for а fortnight, and this was 
ag to. 

The Oouncil on Tuesday this week decided to lend £2,851 to the 

Vestry for the purchase of land for the exteneion of the 
electric lighting station. | 

The Highways Committee submitted the followirg report on the 
subject of light railways:—' We have under consideration the 
question of what extensions of the Council's ave systems on 
both sides of the river are desirable and expedient; and ia connection 
With this matter we hava come to the conclusion tbat it would be of 
advantage if the Council were to make use of some of the provisions 
of the Light Railways Act in order to develop tha tramway system 
in the suburban areas around London, and that the Council should 
endeavour to enter into arrangements with the County Councils of 
these districte with a view to joint action being taken which may 
result in the construction of an extensive system of locomotion. We 
have little donbt that if such arrangements could be come to, they 
would not only materially increase the earning capacity of the 
Council's tramways, bat be of great benefit to the adjoining districts 
by affording easy and cheap meaus of transit to and from the 
central parts of London.” It was resolved to authorise the Committee 
to prepare and submit schemes and to enter into negotiations with 
the other authorities with a view to combined action being taken in 
the direction indicated. 


Motor Reducing Gear.—We illustrate herewith an elec- 
trie motor combined with Messrs. Mavor & Coulson's Ross’ reducing 


gear. The reduction provided for by the arrangement shown is 70 
tol. The motor is entirely enclosed, the sbell being of cast-steel, 
and the side doors which open the whole length of the motor on both 
sides are of cast-iron. The motor pinion is raw hide shrouded with 


gun-metal, and the spur wheel is of cast-iron, machine cut.| With the 
game arrangement greater reductions can be obtained, even to 200 
to 1. For large reduction the gear is claimed to be most compact 
and efficient. 


Nernst Electric Lamps in Berlin.—It ist reported 
that the Allgemeine Electrici 4te Gesellschaft, of Berlin, is in nego- 
tiation with the Berlin municipal authorities with reference to an 
experimental trial of several Nernst lamps in the Thiergarten. `! 


New Branches.— Increased business has led the Electrical 
Oompany, Limited, to establish (in addition to their branch at 
Brighton, for the South Coast), a branch in Manchester at 21, Corn 
Exchange Buildings, Fennel Street, fər the convenience of customers 
in Lancashire, Yorkshire, Nottinghamshire, Staffordshire, Cheshire, 
and Derbyshire. Mr. A. Ward, who has been long in the company’s 
gervice, has been appointed manager. The Electrical Company has 
at present on order machines aggregating nearly 2,000 H.P., and the 
monthly tale of their celebrated Luna” arc lamps, enclosed and 
open types, reaches nearly 400. | 

Messrs. Handley & Sbanke, of Londo», Dablin, &c., have opened a 
branch at 46 and 47, Corn Exchange Buildings, Fennel Street, Man- 
chester. Mr. O. E. Hunter will repressnt the firm there. 


New Distribution Board.—We illastrate below a new 
distribution board, which is the design of Messrs. A. E. Bennett and 


Co., and ig being made by Messrs, Burbey & Hutton. It is made up 
of separate porcelain slabe, one for each single pole, each slab 
provided with a bridge-piece on one side, so that the right- 
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bridge of one makes the left-hand bridge of the next, and so on. 
Each slab has one screw in ite centre, and with this and the bus bar 
it becomes as one piece. All the connections, with the exception of 
the main, are made on the front by hexagonal nuts. The fuses are 
fixed by thamb screws direct on the same terminal, thus obtaining 
the best possible mechanical contact. It is claimed that a board of 
any number of ways can be made tp at very short notice, and if 
one slab is broken it can be replaced at a very moderate cost. No 
fuse can splash its neighbour. The slabs are so designed that the 

manufacturer can make up а 5, 10, or 15- ampere way-board. The 
boards are fitted up in teak frames, 


New Works.—Large new works are approaching com- 
pletion at Southfields, Wandsworth, S. W., for the Berrenburg Elec- 
tric Lamp Syndicate, Limited. 


Notices re Liquidations, Dissolutions, &c.— Globe 
Electrical Advertising Company, meeting at 1, Bt. Peter's Church 
Walk, Nottingham, April 13th, to hear l!quidator’s (Mr. T. C. Leman) 
report of winding up. | 

Messrs. E. I. Everett and W. J. Cole (Everett & Co., engineers and 
electricians, 22, Charterhouse Square, E.C.) have dissolved partner- 
ship. Mr. Everett will attend to debts, бо. е 

Mesers. Е. Е. Bennett and W. Н. Walley (Bennett & Walley, elec- 
trical engineers, Deansgate, Manchester) have dissolved partnership. 
Mr. Bennett will attend to debts. 

Messrs. W. H. Booth and J. G. Dunn (Dann & Booth, engineers, 
52, Peartree Street, Goswell Road, London) have dissolved partner- 
shiv from February 2ud, 

The first meeting of creditors is arranged for March 21st, and the 
public examination for April 7th, at Leicester, in the failure of F. 
Marson (F. Marson & Oo., electricians and ironmongers, Leicester). 

Application is to be made for debtor's discharge in the case of P. O. 
Pope, electrical engineer, Hapton, near Derby, at the Court House, 
Burnley, on May 20th. 

Messrs. J. В. Oraig and F. J. Woodward (Woodward & Oraig, elec- 
trio light and power engineers, 69, Waterloo S reet, Glasgow) have 
dissolved partnership. Mr. Orsig will attend to debts. 


Presentation.— Mr. E. H. Johnson (of Messrs. Donnison, 
Barber & Oo., Manchester), bas been presented with a handsomely 
illuminated testimonial by the executive of the Wigan Arts and 
Crafts Exhibition, for professional services rendered in connection 
with the electric light and power plant, during the run thereof.” 


Receiving Orders—A receiving order was made on 
March 3rd, on the creditor's petition, in the case of Noah Mitchell, 
electrical belt maker, 194, Regent Street, London. 

A similar order was made, on debtor’s own petition, on March 6th, in 
the case of Frederick Marson (F. Marson & Oo.), electrician and iron- 
monger, Poplar Avenue, King Richard’s Road, Leicester. 


The Regenerative Boiler Furnace Company.— 
Apropos of the report of the Paris Smoke Commission and their con- 
clasion that smoke prevention was costly, we have received a protest 
from the Regenerative Boiler Furnace Company, denying that smoke 
prevention is costly. From the pamphlet that is sent us by them we 
note that the furnace they employ is arranged to admit air, forced by 
a fan, in fine jets by means of small pipes of highly refractory material 
into the centre of a volume of the hot furnace gases, with sufficient 
force to cause admixture and promote thorough combustion. The obj:ct 
sought is the use of as small an excess of air as possible. Air is 
introduced through a pipe laid along the ashpit, and communicating 
with an air bcx laid behind the bridge. From this box rise up a 
Series of narrow refractory chambers pierced laterally with holes for 
the outlet of the air. The fine jets of air are thus directed transversely 
into the streams of passing gas and the device appears calculated to 
effect ita object, Figures are given from a report of Messrs. Barstall 
and Monkhouse, from which good results appear to bave b3en 
obtained from bituminous North country coal, both alone and mixed 
with green oil, we suppose to give coherence of dust. It certainly 
appears good practice where dust coal can be employed, to give it the 
desirable coherenca by means of a combustible rather than by heat 
absorbing water. The oil itself is a magnificent fuel. We should be 
glad to receive a copy of the reports named in the pamphlet. The 
principle and conitruction of the furnace are sound, and we should 
anticipate that it would secure smokelessness. 


Theatre Lighting.—Last week it was stated in this 
column tbat the Lyric Theatre was being fitted for electric ligbting. 
Asa matter of fact a complete plant was put in when the theatre 
was erected, and no work is now being carried out there. Our in- 
formation came from a seemingly erratic correspondent. 


The Ward Leonard Speeialities.— The Ward Leonard 
Electric Company, of Bronxville, New York, report a very strong and 
rapid increase in business since the beginning of the year. The com- 
pany's goods are used very largely abroad and many very handsome 
orders have been received by the company lately, a single order frcm 
a German manufacturer being for over 500 rheostats. The company 
state that they are selling large quantities of a very compact form cf rheo- 
stat for small ventilating fan motors, in which the wires are enamelled 
upon the surface of a small pottery tube. Tbis makes a very simple, 
compact, and permanent form of resistance, and the cost is sur- 
prisingly low. А mctor-starting rheostat with automatic release, 
selling at 2e. per H.P., seems ams ziugly cheap, yet tl is is the figure 
which has been reached in this line of bueiness. The comp»ny report 
that they now carry a complete line cf C ter enamel field rheo- 
state from 2 ohms to 1,000 ohms, and all of commercial sizes. Also 
all sizes of motor-starters, both with automatic release and without 
this feature, in all sizes from 4 to 50 H.P., and for 125, 250, and 
6CO-volt circuits; also all commercial sizes of theatre dimmers, 
ventilating fan controllers, and motor speed regulators. The ccm- 


any state that they have over 1,100 rheostats in stock, enabling 
to fill any The 


of manufacture is a mere fraction of the cost of their former type for 
high resistances, which was already the cheapest on the market, The 
use of high resistances for the regulation of field currents of motors 
is rapidly on the increase, and the high oost of field rheostate for 
motors of 500 volts, or even 250 volts, has been quite a drawback to 
such methods, but it is claimed by the Ward Leonard Company that 
with their new form a rheostat of many thousand ohms can bs made 
at the same cost as one of the same watt capacity of lower ohms. 
Ir der rheostat is based upon a recent iavention of Mr. H. Ward 
eonard. 


Willing's Press Guide.—The issue of this hand 
ні ron Guide” for the current ycar is now published (125, Strand, 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—Mr. J. A. Bell recently reported as to the 
progress made in the electric lighting department in the | da 
ear, and the need for additional plant to meet the increased demands 
y private consumers and the supply for the trams. The estimated 
coat of this plant he stated at £7,500. The Council has now autho- 
rised him to invite tenders for the additional plaut. 
In consequence of the extension of the electric lighting system, an 
outdoor assistant to the electrical engineer is to be appointed. 


Arbroath.—The Board of Trade had resolved not to allow 
the clause in the provisional order giving the on power to 
hand over the electric lighting to a private company, to remain in the 
order. One or two companies are stated to intend to make a fight for 
the retention of the clause, and the Corporation will join them. 


Bangor.—It is now stated that the signatories of the 
electric light bond have decided to withdraw the bond, by which 
they had sgreed to guarantee the town against any loss on account of 
the introduction of the electric lighting scheme. 16 is said that the 
promoters of the scheme intend to promote a company to supply the 
town with electricity. 


Barmouth.—The Council has received a communication 
from the Board of Trade touching the Council's objections to the pro- 
jected electric lighting scheme of Mr. David Davies. The Council 
will sit in committee to discuss its reply. 


Barnsley.—The Lighting Committee recommend that a 
clerk of the works be appointed for tbe electricity works at a salary, 
du · ing the construction of the worke, of £150 per annum, aod after 
their completion of £200 per annum. | 

The Chairman of the Parks and Lightiog Committee on 9th inst. 
laid the corner stone in conrection with the electricity works. - 


Birrow.—It has been resolved that the borough electrical 
engineer shall confer with Mr. Manville in regard to the extension cf 
the plant and buildings, in order to be ready for next winter's supply. 
Up to the present about 7,000 lamps have been applied for, and tois 
nearly represents the capacity of the plant. 


Batley.—On 9th inst. the Council appointed Messrs. 
Lacey, Olirehugh & Billar, to advise them on a scheme of electric 
lighting and traction. 


Battersea.—The Vestry last week considered a long 
report by the Lighting Committee dealing with a scheme for lighting 
the parish by electricity. 16 appeared from the report that Prof. 
Kennedy, the бш Brice and Mr. C. B y Peech, the 
architect, had attended ore the committee on several occasions, 
and the committee now submitted the scheme as prepared by the 
consulting engineer. The scheme provides for the installing of plant 
capable of supplying 24,030 8-C.P. lamps, and 240 arc lampe, the 
method of supply to be the continuous current three-wire system, 
with 230-volt lamps. The cost is estimated at £102,000, being 
£42,000 for buildings, and £60,000 for plant, mains, and street lampe. 
After a short discussion the scheme was adopted, and the committee 
were authorised to carry it to a practical issue. 


Belfast.—The engineer has been instructed to advertise 
for tenders for laying mains. The question cf electrically lighting 
several of the principal thoroughfares has been held over, pending a 
report from the engineer. The tender of Messrs. Babcock & Wilcox 
for water-tube boilers has been accepted. 


Brighton.—The statement of accounts of the Corpora- 
tion electric lighting undertaking for the year ended December 31st, 
1898, has been completed. The income amounted to £42,194 11a, 
and the expenditure to £22,846 143. 7d., surplus, £19,347 16s. 5d. 
From this balance £147 161. 5d. is deduc for bad debts, and 
£19,200 carried to net revenue account. Payment of ioterest on 
redeemable stock, loans, &c., absorbs £5,844 2s. 9d., and eicking fund, 
£6,553 16e. 8d., leaving a balance of £6,802 03. 7d. The manager of the 
works (Mr. Wright) having reported that the storage batteries and 
meters are now of much less value than when purchased, the Ligh! ing 
Committee have allocated the balance as follows :— Relief of general 
district rate, £2,185; depreciation of batteries, £2000; depreciation 
of meters, £1,000; engineer's commission account, £1,496. The 
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above are round figures, the exact sum carried to neer's commis- 
sion being £1,496 17s. 9d. The remaining £170 2s. 10d. is added to 
the reserve fund, which will then amount to £7,107 14s. 3d. The 
income from sale of electricity was made up as follows :—820,985 units 
at 7d., £23,945 7s. 11d. ; 1,277,811 units at 14d., £7,986 6s. 3d. ; 56,475 at 
7d. (public lamps) £1,647 3s. 9d.; 493,430 at 14d. (public lamps) 
£3,083 183. 9d.— £36,662 16s. 8d. The difference b:tween this and 
£42,194 11s. was made up by £3,437 7s. 9d. for attending to public 
lamps, £366 9s. 10d.; for installation works on public lamps, £947 
14s. 1d. ; for rental of meters, &c, £7CO 7s. 8d.; for work executed for 
customers; £58 17s. 4d. brought forward, and a few minor items. 
There are now 257 public arc lamps and 941 public incandescent 
lam The quantity of electricity generated was 3,242,017 units, the 

sold 2,648,701 units, used on works, 158,193 units, not accounted 
for 435,118 unite. During last year the expenditure on capital 
account was £25,652 12s. 8d., bringing the total capital expenditure 
to £237,987 33. The amount authorised to be borrowed is £290,881, 
of which £67,725 19s. 10d. has not yet been taken advantageof. The 
Lighting Committee have resolved:—'' That as from January 186 
last the charge for elcotricity, after the first hour's consumption, be 
reduced from 14d. to 1d. per unit." 


Bristol.—The Elecirical Committee proposes to purchase 
& warehouse on the east side of the electricity works for the purpose 
of extensions, and £2,500 is to be borrowed in addition to the £25,000 
authorised last month. 


Burton-on-Trent.—On 7th inst. an inquiry was held 
concerning the application of the Corporation to borrow £32,500 for 
purposes of sewage disposal and electric light extensions. 


Campbeltown.—The electric light is about to be intro- 
duced in Machrihanish. Captain Macneal is laying down the 
necessary plant for an installation of the electric light at Park, 
and also for the newly completed hotel. Negotiations are being 
opened for an extension of the light to the villas at Pans. 


Cardiff.—On Monday the Council discussed the question 
of taking proceeding: against Messrs. Ferranti to recover £2,112 for 
the non-fulfilment of a contract. The upshot was the decision to take 
counsel’s opinion as to the advisability of taking proceedings. 

The Finance Committee on 2nd inst. dealt with the financial esti- 
mates for the coming half-year. In consequence of the reduced 
charges for electric light there was a debit balance of £480, whereas 


a profit was expected. 


The Central Electric Supply Bill.—Last Friday the 
above Bil came before the Court of Referees at the House of 
Commons, the opposition of the Metropolitan Electric Supply Oom- 
pany and the Veatry of Paddington being objected to on the ground 
that they had no locus standi. The Court decided that the Metro- 
politan Electric Supply Company had only a locus standi limited to 
Olauses 26 and 27, relating to mains and wires, the /ocus of the Pad- 
dington Vestry being entirely disallowed, 


Chatham.—Mr. Hewett has submitted plans to the Town 
Council for the lighting of the new Town Hall by electricity. The 
committee have recommended that the scheme be approved, and that 
tenders be invited for the wiring. 


Coventry.— Residents in the vicinity of the electric light 
station, off the Foleshill Road, bave sent in a memorial wherein com- 
plaint was made of the annoyance caused to them by the noise from 
the . The Electric Light Oommittee is considering the 
matter. The Committee reports having come to the conclusion that 
under the system of charges for electric light adopted in 1895, the 
scale pressed unduly upon a certain class of consumers, and thereby 
restricted consumption. After inquiries, they had come to the con- 
clusion that the fuil price of 6d. per unit should be charged only on a 
consumption equivalent to one hour's use per day of two, and 
that all further consumption should be charged at the rate of 3d. per 
unit. This course the Council has approved. 

The demand for electric light continues to increase. Tho state- 
ment for the quarter ended December 3186 gives the amount of 
current supplied as 45,423 units, as compared with 34,895 units in 
the corresponding quarter of 1897. The rentals produced £1,042 
8s. 6d., as compared with £830 8s. 9d. There was an increase of 
28 consumers. 


Devonport.—The Electric Lighting Sub-Committee 
recommend the appointment of a residential engineer at a salary of 
£300 а year, and the retaining of Prof, Kennedy as consulting 
engineer. 

Douglas (1.0.M.).—The Sanitary Committee has been 
inquiring re sites for electricity works, and will report shortly. 


Dover.—The Council has given the Dover Electric Supply 
Company permission to extend their main in the pier district. 


Downham.—The District Council last week had before 
it & note of the fees of two firms of consulting electrical engineers for 
drawing up an electric lighting scheme, but after discussion it was 
decided not to engage either firm. Various speakers expressed 
opinions favourable to the continuance of the present oil system, 
others advocating the purchase of tho gas works. 


Dublin.—Mesers. Handley & Shanks have secured the 
contract for an installation for the Richmond Lunatic Asylum. The 
work (costing £3,000) comprises the supply of two steam engines, 
dynamos, battery of accumulators, wiring, ёс. Mr. Walter Leake is 
consulting engineer. 


Edinburgh.—The Electric Lighting Committee recom- 
mends that the resident electrical engineer be allowed, as at present, 
so far as consistent with his regular duties, to perform work connected 
with the wiring of buildings for the Corporation, and charge the 
department therefor. 


Fareham.—Last week the Finance Committee reported 
that the expenditure on the electric light works for the six months 
ending 3186 ult. was £1,885, being £566 towards repayment of loans, 
£1,125 for maintenance, and £200 for an alteration, for which the 
loan was not sanctioned by the Local Government Board. The 
receipts from private consumers of electric current amounted to 
£800. Adding the expenditure and receipts in respect of electricity 
works, the total expenditure was £6,000 and the receipts £6,250. Mr. 
Sandy, chairman of the committee, pointed out that the Council had 
saved £200 in the last half-year, and they had received £75 additional 
for electricity. They estimated they had received £300 on the new 
assessments, and trusted that they would receive another £50 duri 
the present half-year. They had reduced the cost of maintenance 
the electric works by £75 through the new machinery, but the loans 
had gone up £240. They received £800 from private consumers, and, 
allowing £650 as the cost for public lighting, left a deficiency of a 
little over £400. | 


Glasgow.—The Corporation last Monday again considered 
the question of purchasing the undertaking of the Kelvinside Elec- 
tricity Company. The Council had offered to pay £30,000, but the 
company has asked £37,000, and the Electricity Committee has 
advised that this sum be agreed to conditionally. 


Gosport.—The District Council is to apply for a pro- 
visional order. A committee has considered the question of supply, 
together with a letter from the Electrical Power Distribution Com- 
pany, and while the chairman of that committee is not pre to 
recommend the Council to take upon itself the responsibilities of 
electric lighting, he considers it advisable to apply for the pro- 
visional order. Does this indicate a transference arrangement with 


the company mentioned, or a proposed dog in the manger policy ? 


Greece.—La Société Electrique de la  Mediterrance 
(Thomson & Houston) has secured a 60 years’ concession for the elec- 
tric lighting of the town of Krania, Cephalonia. 


Guildford.—Amongst other improvements being carried 
out at The Angel” hotel, Guildford, is an electric light installation 
by Messrs. Bowden, Higlett & Co.,of that town. This firm have 
recently completed the lighting of Holy Trinity Ohurch, Guildford, 
with €8 16-O.P. frosted ps. The supply in each case is derived 
from the supply company's mains. 


Halifax.—The Board of Guardians has decided to have 
а electric lighting installation, at a coat of £1,000, for the work- 
0036. 


Harwich.—The Town Council has unanimously resolved 
to accept the offer of the English Industrials, Limited, of Man- 
chester, to purchase the powers under the 1892 Lighting Order. Tne 
company will pay the Corporation £300, and give an undertaking to 
immediately (or within one year from the date of the contract) instal 
the electric light in Harwich and Dovercourt throughout the com- 
pulsory area of supply. 


Hawick.—The Corporation have agreed conditionally not 
toop an application to be made for a provisional order 
relating to Hawick by an electric lighting company. 


Hereford.—Plans and specifications have been completed 
for electricity works, and the Council has authorised the 
. to advertise for an electrical engineer as clerk of 
wor 


Hornsey.—(Hotto.— I want to know if we are going to 
sell our birthright.” —Henry Burt.) This important suburb of London 
is in possession of a provisional order under the provisions of which 
the District Council is under the obligation a£ the beginning of neat 
year to “ lay down on requisition suitable and sufficient distributing 
mains for the purpose of general supply.” It is also under the obliga- 
tion whether requisitioned or not to be in a position to give a general 
supply of electrical energy in certain scheduled streets by the middle 
of next year. The order also contains the usual section empowering 
the Board of Trade “at any time after the commencement of the 
order to revoke the order if they have reason to believe that the 
Council have made default in executing works, &c.” The action of the 
Council with regard to the order is being anxiously watched by certain 
companies, more than one of which appears to be desirous of securing 
во profitable a district as Hornsey undoubtedly presente, including as 
it does the bulk of Highgate, Hornsey Lane, Crouch End, &c. Во 
far, the Council have played into the hands of the companies by not 
stirring one step in the direction of laying down works, and the hope 
of the companies is that the Oouncil out of sheer ignorance of the 
present temper of the Board of Trade may go muddling on and find 
its powers revoked. That revocation is in the air, is made oertain 
by the terms of the reply of the President of the Board of Trade to 
Mr. Thomas Bayley on Friday night in reference to the 30 
local authorities who had taken no steps to give effect to their orders 
witbin the time үчен for the execution of compulsory works. 
Mr. Thomas Bayley, be it observed, was one of the promoters of the 
General Power Distributing Bill, and, smarting under the defeat of 
that measure, he is determined that local authorities shall no longer 
be permitted to play the “ Dog in the Manger” game in electric 
lighting matters. From our seat in the Gallery of the House of 
Commons on Friday we noticed that he was drawing Mr. Bromley 
Davenport’s attention to a newspaper. We wonder whether it hap- 
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pened to be the North Middlesex Chronicle, in which Mr. O. F. Cory 
Wright, J.P., the cbairman of the Hornsey District Council, proceeded 
as follows to destroy the cor fidence of the Board of Trade in the 
Ocuncil’s bond fides in their application for Parliamentary powers :— 


The Chairman: When the question of the provisional order was first brought 
up it went to a special committee, and it was understood the Council was not 
pledged to go on. They had three years and could get the order renewed. 

Mr. Burt: Two. 

The Chairman: Three. He went on to say they could get it renewed, and it 
was got to keep other people out. They thought then it was better to do it 
themselves if at all. Since then all matters have gone to the Lighting Com- 
mitteo. If they were dissatisfled it might be taken out of the hands of the 
committee. 

Mr. Burt was not complaining of the committee, but of it being shelved. It 
ought not to be hung up for ever. 


Here we have a public statement from the chairman of an important 
District Council, possibly a mayor in embryo, to the effect :—1. That 
the application to the Board of Trade was a bogus one, " not pledging 
the Council to catry out the work." 2. Thatthey could go on hood- 
winking the Board of Trade ad lib. 3. That the real object was “to 
keep other people out.” 4. That though they bad once thought it 
was better to do it themselves if a£ all,” they were fulfilling their 
duty tothe Board of Trade and to their constituents by shelving 
“all matters connected therewith.” Now that the chairman has so 
declared himself, the enterprising tradesmen of Crouch End, who 
want to be put in the same position as their competitors in the neigh- 
bouring parish of Islington, will doubtless combine to relieve those 
eee who uphold this reactionary policy of their seats on the 
urci 


Iaverness.—At a meeting of the Inverness District 
Lunacy Board, held on the 3rd of this month, it was to adopt 
the proposals of Dr. J. T. Bottomley, F.R.B., for the lighting of the 
asylum by electricity at a cost not to exceed £5,C00. Tenders for 
various items connected with the work were presented and discussed, 
and those for engines (Tangyes, Birmingbam), dynamos (Siemens), 
and switchboard (James White, Glasgow) were accepted. 


Karachi (Indis).—The managing committee of the 
municipality have resolved on giving Messrs. Macdonald & Co. an 
undertaking for two years not to entertain any other negotiations for 
municipal lighting in consideration of their bringing out an expert 
to report on the feasibility of introducing electric lighting in Karachi, 
and placing such report at the disposal of the municipality. 


Leatherhead.—The District Council, sitting in com- 
mittee, has, by the casting vote of the chairman, decided upon the 
adoption of the electric lighting scheme drawn up by Messrs. Hand- 
cock & Dykes. 


Leeds.—The City Council last week resolved to borrow 
£150,000 for electric lighting purposes Alderman Wigram eaid that 
the completion of the present station had cost £33,500; the Com- 
mittee had spent £46,000 on increasing the mains and sub-stations 
for distribution; and £12,500 had been set aside to provide capital 
5 making a total of £92,000. The increased output for 
this expenditure was nearly double, or as seven was to four. The 
Oorporation owned the Britannia Mills, on the site of which it was 
proposed to extend the lighting station. For this purpose the Com- 
mittee wished to provide £25,000 for buildings and £38,000 for 
machinery and mains. 


Leicester.—The half-yearly report of the Electric Light- 
ing Committee shows that the profits on the electricity undertaking 
during the past three half-years have risen from £449 and £551 to 
£644, and the net loss is now reduced to a nominal £679. The 
Oouncil has paid £5,295 from the receipte to the sinking fund. 


Ley ton.— We understand that the following tenders were 
tubmitted tothe Leyton School Board for the electric lighting of 
Kirkdale Road and Harrow Green Schools :— 


Kirkdale Road. Harrow Green. 


£ s. d. £ в. d. 
Allingham & Fennell аА oe 844 12 0 835 14 0 
H. D. Barlow & Co. 5 T si 841 8 0 833 8 0 
Edmundson, Limited. М, Я 414 8 0 385 0 0 
Moody Bros. АЕ ae Ps 412 5 8 859 17 0 
Spagnoletti & Crookes .. 449 15 0 418 0 0 
Btrode & Co. ve 42; 0 0 417 0 0 
Vaughan & Brown 327 0 0 800 0 0 
Vulcan Electric .. S A i 208 6 0 208 19 8 
Westminster Engineering Company.. 451 6 0 430 2 0 
Woodward, W. R. re is vá 237 5 0 225 6 9 
Architect's estimate was 385 0 0 860 0 0 


Lincoln.—Mr. Vesey Brown has been authorised to invite 
tenders for (a) two dry back marine type boilers ; (b) two high speed 
engines coupled to continuous current dynamos, motor, snd centri- 
fugal pump, and sundry accessories in accordance with his recom- 
mendation. The tender of Messrs. Raston, Proctor & Co. at £1,145 
for two dry back marine type boilers was accepted. On the question 
of working tramways by electricity and the cost of working the same, 
the Committee had considered a report by Mr. Vesey Brown, the 
engineer. 


Lynn.—Prof. Robinson, in a recent report to the Elec- 
tric Lighting Committee explained the progress which is being made 
with the buildings and plant for the new electricity works. 


Malden.—The District Council of the Malden and 
Coombs; have ascertained that the Board of Trade will not now grant 
electric lighting licenses. A committee is considering the matter. 


Manchester.—4A return of reproductive undertakings of 
the Manchester Corporation shows that the total capital on account 
of tramways is £199,611 and electric lighting £357,617. The amount 
paid off the tramways borrowing is £177,714 and cff electric lighting 
£24,305. The average incomes for the past five years were :—Tram- 
ways £21,973, and electric lighting £39,853; аса the working 
expenses :—Tramways £1,858, and electric lighting £18,521. The 
Manchester Tramways Company on Monday brought into use some 
new line (three-quarters of a mile) laid in the Moss Side district. 

Atan adjourned meeting of the Manchester City Council on Wed- 
nesday, approval was given to an application to the Local Govern- 
ment Board for power to borrow £500,000 for the purposes of the 
electricity undertaking. Alderman Higginbottom, chairman of the 
Electricity Committee, stated it was impossible to кау how much more 
would be required in the future. The undertaking was growing by 
leaps and bounds, was moet profitable, and was making a handsome 
return. At the sams meeting the salary of Mr. F. E. Hughes, secre- 
a to the committee, was increased from £250 to £300 per annum, 
and other recommendations granting advances of ealary ranging from 


£17 10s. to £50 were passed en bloc. 


Newport (Mon.).—At the last meeting of the Electricity 
Committee the total nnmber of lights connected and applied for was 
stated to be 26,587. The borough electrical engineer reported upon 
the condition of the plant, showing that at highest load it was slightly 
overloaded. The Lighting and Traffic Committee having complained 
of inefficient public arc lighting. the borough electrical engineer has 
been instruoted to give special attention to the matter. 


Morecambe,—On Monday it was resolved to open a sub- 
station at the West End, in order to meet the growing requirements 
in that part of the town. The Council are reducing the price for 
current for motive purposes from 4d. to 3d. per unit. It has been 
decided to adopt mechanical atokers for the present boilers, so as to 
minimise smcke at the electricity works, and redace the cost of fuel. 


Newcastle.—The lamp inspector has reported to the City 
Lighting Committee showing the cost of lighting the proposed new 
tramway routes. To lightthem by gas and partly by electricity will 
cost a little over £3,000, while to light the whole distance (20 miles) 
electrically would cost £10,090 per annum. 


Portsmouth.—Mr. Price, the electrical engineer, has 
been granted leave of absence in order to act as consulting engineer. 


Radeliffe.—It has been resolved that a conference of 
representatives of the Radcliffe, Little Lever, Prestwich, and White- 
field District Oouncils be called with a view to considering the 
question of joint action for the provision of electricity for the light- 
ing of the district and the adoption of the Light Railways and 
Tramways Act in these districts. 


St. Aunes-on-the-Sea.— Mr. P. J. Ti deman has now 
entered upon his duties here as electrical engineer, and is engaged 
devising a scheme for the electric lighting of the town. 


Sevenoaks.—A letter having been received from private 


. parties who want to introduce electric lighting here, the District 


Council are favourable toward the project, and are interrogating them 
as to the further details. 


Warrington.—A deputation from the Council recently 
visited Llandudno and Chester, and reported upon the electric lighting 
plants there. 


Woking.—Mr. W. H. Trentham's report to the Urban 
Council on the valuation, &c., of the undertaking of the Woking Elec- 
tric Light Company, is now under consideration. He estimates the 
principal assets as worth £11,785. The capital outlay necessary to 
put the whole undertaking into good order, also providing for 
sufficient machinery to supply a msximum output, with proper 
reserve power of 175 kw., is estimated at £12,520, 1unning over three 
years. The first year’s expenditure would be £5,216. It was stated bya 
speaker at last week’s Council meeting, that the undertaking might be 
purchased for about £14,500. 


Wolverhampton.—The Council has decided from April 
1st next to reduce the charges for supply of current for churches and 
chapels to 44d. per unit. For the consumption of 35,000 units and 
vpwards the charge will be 4d. 


Worcester.— When the electricity accounts came before 
the Council last week, Mr. Parker (chairman of the Electricity Oom- 
mittee) ex pressed satisfaction that he was able to present such satis- 
factory accounts to the Council. The loss upon the year's working 
had been reduced to £400 from £1,400 in the previous year, and he 
thought they now fairly saw their way out of the wood. Не referred 
to the decrease in the amount of power consumed at the waterworks, 
which was to be regretted, as the current was consumed in the day 
time when it could Ъз produced by water-power. This was, perhaps, 
due to the fact that less water was now pumped owing to greater 
economy having been practised. The average cost of the carrent to 
the private consumers had been 44d. per unit. The value of the 
water-power had increased in the past year, and when a satisfactory 
settlement had been arrived at with reference to the Powick weir, 
which he hoped would be in a very short time, this would be still 
further increased. The new switchboard had now been got info 
operation, and with the new plant running, he believed there would 
be а considerable reduction in the coal bill. It was the intention of 
the Committee, so far as possible, to (xtend the mains to the suburbs 
of the city. There would be an increase of the capital account, bat 
this would be paid for by the increase in the number of customers. 
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ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The County Council has resolved to grant 
permission to th» Great North of Scotland Railway Company to carry 
acrosa the public road the electric tramway formed between Oruden 
Bay Station and the hotel. 


Bangor (Ce. Down).—The Urban Council has unani- 
mously approved of the proposed electric tramway echeme (the 
Bangor and Donaghadee electric tramway) promoted by Messrs. Drake 
and Gorham. Terms for the supply of current for lighting purposes 
will bs arranged shortly. The application of the promoters came 
before the Grand Jury last week. The scheme includes electric 
trolley lines to run through the townlands of Oorpovation, Ballyholme, 
Ballymacormick, Groomsport, Balloo Lower, Orlock, Portavoe, 
Ballywilliam, and townsparks of Donaghadee. 


Blackburn.—The Board of Trade notify that Major 
, Oardew has reported approval of the new electric tramway system, 
and formal authority to commence running will Ъз given at once. 


Bootle.— The Corporation has adopted the г. commenda- 
tions printed in our last issue. 


Coatbridge and Airdrie.—The S:anding Orders Com- 
mittee has thrown out the British Electric Traction Company's 
scheme for promoting a tramway between Ooatbridge and Airdrie. 
The Corporation of the two burgbs, who have supported this com- 
pany all along, are likely now to take the matter into their own hands 
and apply for a Bill themselves next year. 


Dublin.—Tbe work in connection with the electrical 
equipment of the Tramway Company's system is now proceeding with 
considerable rapidity. All over the city and suburbs hundreds of men 
are occupied in carrying out the work of conversion from horse to 
electric haulage. The construction of the underground conduits for 

the reception of the electric cables, which was begun last Bpring, is 
now nearing completion. The overhead equipment work is going 
ahead. The erection of the poles, and stringing of the trolley wire 
are proceeding apace on the Rathmines to the sea,” Harold's Cross, 
and other lines. The erection of the great cantral power station on 
Ringsend Road is getting along satisfactorily. The whole of the 
framework has been completed, and is now being rapidly 
covered up by a wall 18 inches thick. The tedious operation of 
laying the engine beds, &c., is also nearly over, and the powerful 
machinery destined to erate the current will soon be placed in 
position. Nearly all of it has arrived in Dublin, and already the 
erection of the elaborate steam piping has been commenced. The 
erection of the boilers and economisers has also begun. The con- 
version of some of the horse cars to motors, and the building of new 
‘electric cars, is being pushed forward with energy at the company’s 
workshops in Inchicore. New cars are being built. The Irish Inde- 
says that the central power station is expected to bs finished 

by Jane next; but it is too much to hope that the whole syatem will 
be electrically equipped by that time. Still, there is little doubt that 
by ms end of the year electric traction will be in operation on most 


Dudley and Stourbridge.—The proposed electric tram 
system, and the branch line to connect the present Dadley and 
Wolverhampton steam tramways with the Stourbridge line, were ex- 
plained to the Dadley Town Council last week. Representatives of 
the Oouncil have interviewed the British Electric Traction Company 
regarding the company’s Bill to extend ligkt railways in the district. 
Owing to the opposition of frontages, &c., the company had decided 
to abandon the proposed route along Priory Street and Stone Street, 
Dudley, and to make the new line along Stafford Street to a con- 
nection with the Btourbridge line near St. Thomas's Church. The 
Corporation would supply the electrical energy required on the line, 
and would have the option of purchase at the same period as for 
the remainder of the Wolverhampton line. It was lefc in the hands 
of the committee of the Council to decide whether the poles along 
Qaeen Cross should ba erected in the middle or at the sides of the 


Electric Railways in Germany.—An exchange says 
that according to the United States Oonsul at Hanover, up to the end 
of the year 1891, the number of cities in the German Empire enjoy- 
ing the advantages of electric street railways, was 3; up to the end 
of 1892, 5; 1893, 11; 1894, 19; 1895, 32; 1896, 44; 1897, 61; and on 

tember 1st, 1898, no less than 68. In 35 other cities or districte, 
ilways are in course of construction, or finally determined upon. 
The entire length of electric lines in operation in Germany on Bep- 
tember Ist, 1898, was 885 miles, the number of motor cars was 3,190. 
The length of the new lines in course of construction, or about to be 
begun, at that date was 677 miles. Most of the large industrial 
cities in Westpbalia and the Rhine Province are connected by a 
network of electric roads, which serve not only for passengers but for 
goods traffic. 


Glasgow.—Last week we printed the recommendations of 
the Tramways Bub-committee respecting Mr. Parshall's report re 
electric traction. The Electricity Committee on 10th inst. held a 
special meeting to consider the report by the sub-committee as to the 
conferences they had had with the Tramways Sub-committee as to the 
pon and distribution of current for the tram ways. The Electricity 

ttee approved of the report, which reads as follows:—At the 
first oonference which took place between the sub-committees of the 


Tramways and Electricity Committees on 15th ult., it was admitted 
that the Electricity Dapartment could satisfactorily and economically 
generate electric current for the Tramways Department. It was con- 
tended by the sub-committee of the Tramways Oommittee, on the 
advice of the expeit employed by the Tramways Dapartment, that 
what is commonly described as high speed plant is not suitable for 
the driving of electric tramways, and that continuous current plant, 
worked at а pressure of 500 volts, whether of the high or low speed 
type, is unsuitable for the special conditions which require to be met 
in the Glasgow tramways scheme. The expert of the Tramways 
Department recommended the adoption of low speed plant, gene- 
rating Ligh tension alternating current, on the multiphase system, 
and as this type of plant will not be most economical for the use of 
the Electricity Department for the ordinary supply of electricity for 
lighting and generating purposes, exc3pt, perhaps, to some extent for 
special purposes, in order to allow of reaching long distances, it is 
clear that if the Tramways Department adopt this kind of plant, it 
could not, even if placed in the same station, be interchangeable to 
any appreciable extent with the ordinary continuous current plant 
used by the Electricity Department. It was not, however, admitted 
by the sub-committee cf the Electricity Oommittee that, as a 
general principle, high speed plant is not suitable for supplying 
current for tramways purposes, this being a purely engineering ques- 
tion, about which there is a difference of opinion among engineers. 
The Sub-Committee of the Tramways Committee were strongly of 
opinion that it was desirable for the whole of the generating plant 
required for tramways purposes to be entirely in the bands of the 
Tramways Department, and under the management and sole control 
of their general manager. Bearing in mind the gigantic proportions 
of the scheme of the Tramways Department, and the large amount of 
generating plant which they consider they will require, it is evident 
that no greater economy in the works cost of production is to be 
hoped fr by combining the generating plants of the Electricity and 
Tramways Departments, although there might be some saving in the 
cost of distribution ; and the Sub-Committee of the Electricity Com- 
mittee are of opinion that, in view of the whole circumetances of the 
case, it is desirable, as a matter of expediency, that the Tramways 
e уийн щы should be entirely responsible for the whole tramways 

ertaking, including the electric generating and distributing plant 
and mains, if a system such as that recommended by their expert is 
to be carried out. The Sub-Committee of the Electricity Committee 
are of opinion, and have to recommend, that if the Tramways 
Department is entrusted with the supply and distribution of elec- 
tricity for their own purposes only, they should be required to run all 
the mains, feeders, returns, and conductors, or leads of any and every 
kind, which may require to be laid underground in the space between 
and under the tramway rails. The Electricity Committee have care- 
fally avoided running any of their mains or conductors of any kind 
along the space beneath the tramway rails as far as possible, recog- 
nising it as a space particularly set aside for the purpose of all 
tramway electric mains and other conductors, no matter what depart- 
ment may lay and maintain them. It is, of course, impossible for the 
Electricity Department toavoid passing beneath the tramway rails in 
some cases—as, for instance, at street crossings—and it may prove to be 
equally impossible for the Tramways Department to confine the 
routes of its own mains ander all circumstances to the e beneath 
the rails; but there is no reason why the recommendation made in 
this report in regard to this matter should not be observed as a general 

ti 


regulation. | 

А meeting of the Corporation was called for yesterday to 
consider Mr. Parshall's report. Mr. Parshall estimates that the cost 
of constructing a three-phase generating station containing four 
2,500-kw. units, including buildings and plant, together with plant 
for sub- stations located in the existing car barns and stables, and in- 
cluding high tension cables, will be £316,000, while he estimates the 
cost of construction for five generating stations of approximately 
2,000 kw. capacity at £390,000. 


Greenock.—The Police Board has resolved to oppose the 
proposals of the Greenock and Port Glasgow Tramways Company 
relative tothe working of the tramways by electricity. 


L. C. C. and Electric Traction. — Last Tuesday's 


London Gazette contains notice of the L.0.C.’s intention to apply for 


leave to introduce a Bill in the present session of Parliament for 
various powers regarding its tramways, including the construction 
aad alteration of various lines to adapt them for electric traction, 
the purchase of land for generating stations at Streatham Hill, 
Camberwell, and Greenwich, and power to use the conduit, trolley, or 
surface contact system. 


Leeds.—In Jaly electric cars will probably be running on 
the Chapeltown and Headingley routes. The Leeds Mercury says 
that rapid progress is being made with the extensions to the electric 
generating station at Crown Point The exis'ing plant consists of 
two boilers, two 400-H.P. engines, and a couple of dynamos. The 
additional plant will include four new boilers (two of which are 
already in position), two 1,200 H.P. engines, and further dynamos. 
When all is finished the station will be able to supply power sufficient 
to run something like 100 electric cars. Messrs. Fowler have 
the contract for the engines, Messrs. Greenwood & Batley that for 
the dynamos, and Messrs. Clayton, Bon & Oo. are supplying the 
boilers. 

The Highways Committee is commencing the work of re-laying 
the tramway lines in Tong Road. The present single track will be 
removed, aud doable lines will Ъз laid down on concrete. The rails 
will be bonded, and everything will be done to facilitate the adoption 
of electric traction when the Corporation resolve to extend that 
system to the districts of Armley and Wortley. 
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Light Railways.—The Board of Trade has, after modi- 
fication, confirmed the following light railway orders: — North Shields, 
Tynemouth and district, and Stourbridge to Kinver. 


Neweastle.— A special meeting of the City Council on 
sth inst. resolved that the working of the trams should be retained 
in the hands cf the Corporation. 


Portsmouth.—The Tramways Committee has, in con- 
nection with the acquisition, decided to engage an expert for the 
valuation, under the Land Clauses Act, of the lines between 
Greetham Street and Clarence Pier. 


Rhyl and Prestatyn.—On 8th inst. the Light Railway 
Commissioners held an inquiry at Rhyl respecting an application 
made by the Rhyl and Prestatyn Light Railway Company, Limited, 
to lay a light electric railway between these seaside resorts. The 
length of the line would be 3 miles 5 furlongs, of which 2 miles 
7 furlongs would be a single line, the remainder being double track. 
The line will be worked on the overhead trolley system, and the gauge 
would be 8 feet 3 inches, and the estimated cost is £26,000. Lord 
y ey acu that the Commissioners would recommend the issuing 
of the order. 


Roker to Houghton-le-Spring.—It is stated that the 
United Service Tramways Company have been prospecting in the 
Sunderland district, with a view to erecting a light electric railway. 
They bave decided, it is said, to make application for permission to 
lay down a line from Roker to Houghton-le-Spring, tapping places 
like Fence Houses, Penshaw and Newbottle. 


Teignmouth.—A proposal is on foot for a light electric 
railway between Teignmouth and Torquay. 


Walsall.— Messrs. Dickinson & Co., Birmingham, having 
requested the Town Conncil to favourably consider the proposal to 
construct a light railway from Perry Barr to Walsall, the town clerk 
has been instructed to reply that the Oouncil will support the pro- 
posal conditionally. 


Wrexham.—The Town Council will only consent to the 
order of the Wrexham District Tramways Company on the under- 
standing that the tramway was to bs worked by electric power. 


TELEGRAPH AND TELEPHONE NOTES. 


Automatic Telephones.—It is stated that the Post 
Office authorities at Berlin have decided to experiment with penny- 
in-the-slot telephones, A few instruments have been already fitted 
up in post offices. 


Dover Telephones.—The Council is inviting other 
boroughs to co-operate in securing a reduction of the limit of towns 
to which telephons licenses may ba granted, to below 50,000 
population. 


Germano-Roumanian Telegraphs.—Among the more 
important provisions of a new treaty between Germany and Roumania, 
says the Times, are those relating to the railway and telegraphic 
communications between the two countries. The treaty provides for 
the ocnstiu stion of a new telegraph wire between Bucharest and Berlin 
by way of Galicia. The wire will cross the German frontier at 
Myslowits and the Roumanian frontier at Burdusbeni. It will be 
worked directly between the two capitals by means of the Hughes 
apparatus. The wire will be continued from Bucharest to Kustend]i, 
and thence by a submarine cable to Constantinople. The construc- 
tion cf the cable will be entrusted to a private company, the statates 
of which shall be approved by the German and Roumanian Govern- 
ments. The Roumanian Government will grant the company the 
usufruct of land in Kustendji. The working of the cable wires on 
Roumanian territory is to be in the hands of the Roumanian Poetal 


Administration in Bucharest, but the supervision of the administra- . 


tion of the company rests with the German Imperial Post Office. The 
concession to the company is for a period of 30 years, with prior 
rights of renewal, during which 30 years the Roumanian Government 
will not make any other concession for a cable between Roumania 
and Turkey. That Government further undertakes to pay the com- 
pany a yearly subvention of 50,000 francs, which may be reduced by 
5,000 francs for each 10,000 francs by which the gross receipts of 
the company in any year exceed 50,000 francs. The German mono- 
poly in the cable is welcomed as being “о? great im ce for the 
commercial interests of Germany in Asia Minor." e construction 
of the cable will assuredly give employment to German industry, and 
there is a certain prospect that the German control of the wire will 
be permanent. 


Klondyke Telegraphs.—It is stated that the Dominion 
Government has decided to construct immediately ‘a telegraph line 
from Lake Bennett to Dawson City. Lake Bennett is already con- 
nected by telegraph with Skagway. 


Swansea Telephones.—The Corporation has this week 
decided to advertise for tenders for the contract and maintenance of 
the Corporation telephones. 


The Telegraph Wire Export Trade.—The activity 
which prevailed in the export trade of this country in telegraph wire 
end apparatus connected therewith during the first.month of the 
year has not continued during February, the returns just issued 


showing a total value of the shipments during the month of only 
£59,424, as compared with £311,466 in January last, and £75,276 in 
February, 1898. For the first two months of 1899 the aggregate 
shows a large increase, a total of £370,890 being recorded as compared 
with only £113,205 in the first two months of 1693. 


Telegraphic Interruptions and Repairs:— 


CARLES. Down. Repaired, 

Amason Company's cable— 

Oable beyond Gurupa... June 11th, 1898. e 
French Company's cables— 

New York-Hayti . . Feb. 10th, 1899 - 

Paramaribo-Cayenne ... Feb. 10th, 1899 ... ui 

Oayenne-Pinheiro .. March 10th, 1899 ... T 
Dakar-Bathurst — ... .. Feb. 9;h, 1899 ses 

LANDLINES. 
Oommunication with Interior 
of Nicaragua, except Rivas Feb. 24th, 1899 .. March 13th, 1899. 

Indo-European lines (be- 

tween Odessa and 

Kertsch us .. March 6Ь, 1899  ... March 9th, 1899. 
Baigon-Bangkok nk .. March 7th, 1899 iss 
Majunga-Tananarive .. March 14th, 1899 ... 
Moulmein-Bangkck ... .. March 15th, 1899 ... 


The Telephone Service.—It was stated some weeks ago 
that the Council of the Institution of Electrical Engineers bad 
appoiated a committee of members of the institution to consider and 
report on the fature of electrical engineering in these kingdoms in 
the branch of telephony. At the ordinary meeting of the institution 
on the 9th inet. 16 was annouuced that the council had adopted the 
following report and rider thereto, submitted by the committee: 
„That in the opinion of this committee it is undesirable, from the 
point of view of the progress of electrical engineering, for the y 
ocal telephone industry throughont to be held as a monopoly; or 
that legislation on the future of telephony in these kingdoms should 
discourage the undertaking of exchange systems within telephone 
areas by independent enterprise. The committee is therefore of 
opinion that the council should strongly urge on the Government that 
such legislation may have the further effect of removing existing dis- 
abilities to the carrying out of the recommendation" It was aleo 
announced that a copy of this report had been forwarded to the 
Government. 


The Telephones Bill.—The Standard believes that it is 
po that the provision ia the Telephones Bill which only allows 

roaghs of 50,000 and upwards to set up their own telephone 
systems will be dropped. The general feeling is that any borough 
which is able to fulfil the necessary conditicns should be allowed to 
establish a telephone exchange within its own boundaries. 


The Telephone Question.—At the Court of Common 
Council last week, when the Guildhall resolutions were brought 
forward, it was stated that the decision of the Government as 
announced by Mr. Hanbury would largely affect these resolutions. 
Mr. Morton said that tbe thanks of the people of London, indeed, of 
the United Kingdom, were due to the Government for the steps they 
were to take. 

The Bristol Stcck Exchange is protesting against the Government 
telephone measure as explained by Mr. Hanbury last week. It 


regards the proposals as an unwarranted attack upon ths interests 
of capital. 


Tunbridge Wells Telephones.— With reference to Mr. 
Hanbury’s suggestion that only towns with at least 50,000 inhabi- 
tante would be able to start municipal systems, the Oorporatioa 
Telephone Committee considers that this, if adopted, will work 
against a proper development of the telephone system throughont 
the country, and it would be best that any Town Oouncil, even if 
representing less than 50,000 residents, should have the same local 

ephone chances as the larger urban areas. Therefore the com- 
mittee advises the Council to apply forthwith for a license to work a 
municipal system of telephones within the area now served by the 


National Telephone Com inclu Tunbridge Wells, Tonbridge, 
and Southborough. к ae aes 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Aberdeen.—The Corporation wants tenders for two 


Babcock boilers, one 180-kw. ttaam dynamo, and спе 75-kw. balancing 
set. See our "Official Notices” this week. | 


Aberdeen.—March 29th. The Corporation wants tenders 
for permanent way, overhead line work, feeder and test cables, cars, 
весе &oc., for electric tramways. See our Official Notices " 


Ambleside.—Tenders are, according to an exchange, 


about to bs invited for gas engines, generators, boosters, switohboard 
and battery,and mains for electric lighting at Ambleside. Intendiog 
tenderers should send their names to the engineers, Messrs. Hopkin- 
sons & Talbot, 26, Victoria Street, 8.W. 


(Continued on page 49b) 
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THE CITY OF LONDON ELECTRIC 
LIGHTING COMPANY'S WORKS. 


(Concluded from page 388.) 
THE most recent additions to the alternating current plant are 
two Ferranti fly-wheel alternatore, one of which is shown in the 
illustrations given last week. The engines are capable of de- 
veloping 2,500 H.P., and the cylinders are Н.Р. 88-inch L.P. 
68-inch by 30-inch stroke, the steam pressure being 150 lbs. 
They run at 150 revolutions. Overhung cranks are employed 
in these engines, the discs being shrunk on to the shaft. The 
shaft runs in two main bearings of spherical white metalled 
type one carried on H.P. and one on L.P. bed-plates. The 
weight of the wheel is taken on roller bearings hung on 
springs resting on brackets carried on the bed-plates. The 
weight of the wheel complete with shafta, disca, bobbins, and 


less oscillating oil pumps) through gearing which reduces 

speed of vertical shaft to half that of engine. There are 
two steam and two exhaust grid valves to each engine, 
H.P. and L.P. The H.P.. steam valves are driven by 
Ferranti patent trip gear, consisting of eccentrics on vertical 
shafts working a rocker arm; this moves a gur-metal croer- 
head carrying engaging teeth, which strike in to catch blocks 
on valve spindle. When the rocker is in its two extreme 
positions and moving the valve from its central position, it 
admits steam until the engaging teeth are thrown ont of gear 
by a tripping piece working over a graduated wedge. The 
position of this wedge is oontroled by a dead-weight 
governor driven through gearing from the second motion shaft, 
and thus the point of cut-off is regulated. The valve, when 
moved from central position, compresses two springs on the 
further end of the cylinder, which, when the releasing takes 


BENETFINK SUB-STATION.— TRANSFORMER AND DISTRIBUTING SWITCHES SHOWN AT EACH SIDE; 
Main HicH Tension BOARD AT THE END. > 


bolts, &c., is 50 tons, and is 16 feet in diameter. The overall 
periphery of the armature is 20 feet. In constructing the 
fly-wheel, it was first of all cast in two halves with 8 cast arms, 
the boss of casting being split between each. A steel boss 
is shrank on to the shaft and is enclosed in cast-iron boss 
of wheel, into which are screwed ard shrunk 8 steel tie 
bolts which are bedded into recesses in the rim of the wheel. 
The two halves are held together by steel links shrunk on 
to bosses cast on inside the rim. The whole wheel is held 
to the shaft by two steel rings shrunk on to turned registers 
on cast boss of wheel, no keys whatever being used. Forced 
lubrication is employed throughout, and is distributed from 
a tank at a pressure of 50 1:. The oil leaking out falls into 
the centre of the bed-plate, where it is strained before passing 
into oil tanks under bed-plates. 

The valve gear is driven from vertical shaft by a second 
motion shaft driven from crank pin (which also drives valve- 


place, returns the valve to a central position, the blow being 
fended by a piston on the valve spindle working in an oil 
dashpot. The L.P. steam valves, and both H.P. and L.P. 
exhaust valves, are actuated by cams on vertical ahaft, which 
also produce similar motion. The lubrication to valve gear 
is by drip feed boxes filled: from main oil supply, the valve 
gear boxes draining into the engine column. 

The clearance spaces for steam are limited to the actual 
piston clearance, the valves admitting and exhausting direct 
on to top or bottom of piston. The pipes connecting the 
Н.Р. and Ње L.P. cylinders form a L.P. receiver. 
The engine by the limited number of its bearings and 
efficient lubrication is claimed to be frictionles, 
thus giving a low consumption per I.H.P. The alter- 
nator is of the usual Ferranti non-inductive armature 
type. The armature consists of 80 ‘patent Ferranti coils 
made up in paira and carried on ebonited bolts sulphured 

F 


422 


THE ELECTRIOAL REVIEW. 


[Vol 44. No. 1,112 Mancu 17.1999 


into pockets cast into rim of wheel, thus giving a very high 
insulation resistance. The two halves of the armature are in 
parallel, The inner leads throngh insulated connections 
sulphured into boss of wheel to collector gear on low pressure 
side. The outer is earthed on to the rim of the wheel, brushes 
bearing on shaft on H.P. side and earthed again on to H.P. 
bed-plate. From collector gear two concentric cables are lead 
away to switchboards, the outer of the concentric main 


BRUSH ALTERNATOR AND ENGINE, 


baing connected to low pressure bed-plate, thus giving a 
complete earthing of all parts of the plant. 

The field coils are of bare copper, wound on edge on each 
pole, 80 each side. The pole pieces arecapped with micanite 
capd moulded on. The coils are magnetised from a separate 
exciter of 80 kilowatts 300 amperes x 100 volta driven off a 
rope pulley mounted on boss of wheel from H.P. side. 

Ta the southern section of the works 
are the series of Brush alternators direct 
driven by the original type of Brush 
engine. Some of these machines have 
been remodelled, the armatures now con- 
sisting of 78 patent Ferranti coils in series 
made up in paire, the inner and outer 
being separated by a dummy pair of coils. 
The coils are supported by bobbin carriera 
sulphured into a gun-metal frame bolted 
on to the original cast-iron armature 
frame, 

A special method of ventilating these 
machines has ben introduced, which 
takes the form of gun-metal cowls placed 
on the exterior of the field magnets cast- 
ing. Asthe magnet revolves air is drawn 
through the cowls and to the in- 
terior of the field. The field winding 
bas been to some extent re-arranged. 

The northern section of the work; is 
entirely occupied by Thomson-Houston 
machines, of which type there are 10 
units, eight of which each have a capacity 
of 400 kw., and two of 350 kw. each. 

The former seta have each 40 poles, and 
un at а speed of 800 r.p.m. 

This machine has fixed field coils and a 
rotating armature of the ironclad type, the. 
coils being wound in slots cut in the 
core, and held in position by wooden wedges; the whole 
of the winding is balow the surface of the core, the idea 
being that this arrangement makes it difficult for the coils to 
sustain mechanical injary from vibration. The ends of the 
armatnre winding are led out to the colleotor rings, which 
are mounted on solid ebonite bushes, one being placed at 
each end of the shaft. The bearings are of the self-oiling 
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spherical type. The field magnets consist of spools wound 
on formera, which are slipped over the pole pieces and easily 
Secnred in position. The field casting is divided on the 
horizontal centre, and in some of the later machines the field 
castings are laminated tbroughont. | 

These alternators are connected direct by means of a solid 
coupling to the crankshaft of a Willans engine of the SSS 
type having the following leading particulars :— 


Number of cranks e. 8 
Dismeter of low pressure 

cylinders (3) ... 90:3 inches. 
Diameter of interme- 

diate cylinders (3) .. 197 „ 
Diameter of high pressure | 

cylinders (3) ... ... 126 „ 
Length of stroke... . 114 „ 
Speed i ... 900 r.p.m. 
Meximum I.H.P. ... ... 700 
Steam pressure... .. 150 lbs. per sq. in. 


It will bə seen from our previous illus- 
trations that sepsrate condensers and 
pumpiog engines are connected to some 
of the engines, though the whole station 
ig now ran condensing. 

The engine and alternator are mounted 

upon a massive combination cast-iron bed- 
plate of box pattern, placed upon a solid 
concrete foundation. 
. The two smaller units of 350 kw. 
are somewhat different in design, as each 
machine is driven by two Willans engines 
of 8 I type, connected one at each end of 
the armature shaft. The general design 
of the alternators is similar to that of the 
400-kilowatt machine. 

The idea in having two engines to each alt rnator was to 
secure a higher efficiency at light loads—one engine only 
being used when the alternator half load or less. 

The above engines, with their alternator, are mounted upon 
a solid brick foundation, but have no connection between ths 
bedplates other than that through the shaft. 

ith the exception of the Ferranti plant, the exciters are 
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PUMPING STATION. 


run entirely separate from the alternators, some being driven 
by Browett-Lindley engines. The exciting current from 
these machines is taken to a special switchboard, the alter- 
nators being then excited from the omnibus bars of the 
exciting board. 

There are two main switchboacds, each one practically 
consisting of two boards placed back to back. The switching 
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with 64 panele, 32 
being included in 
the north, and 82 in 
the south end of the 
station. Of these, 
14 panels on each 
board were to deal 
with the machines, 
14 at the back of 
each board with the 
ircnits, and the 
remaining eight 
panels were to be 
шей as inter-con- 
nectors between the 
two е of i 
panels, or to split 
ap these boards in 
their turn to four 
systems of 16 panels, 
with synchronising 
arrangements to 
enable the same to 
be joined in parallel 
again. The syn- 

chronisers are of the usual patent Ferranti type, and 
are magnetised on one side from a bus bar, and the 
other from a synchronising bar (connected through a 
fuse to a H.T. voltmeter), on to which any incoming 
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type; lamps being also provided. The main ammeters 
are of the patent Ferranti type with vertical scales highly 
insulated and are always connected to the inner bus bar. Any 
portion of the outer or inner bus bar can be separated so as 


to isolate any panel. 
These boards have 
been extended by 
the addition of 16 

ela to the cir- 
cuit side of the 
boards, making in 
all 80 panels. 

The fuses which 
protect the alterna- 
tor and feeder cir- 
cuits are of the usual 
Ferranti  oil-break 
t consisting of 
seers filled with 
oil having a bridge 
Piece in the centre 
ever which the fuse 
wire is stretched 
and connected 
through springs to 
the contacts at the 
bottom of the 
trongh ; the moment 
the fuse wire melts 
the end; are drawn 
dow. by means of 
these springs into 
the oil and the arc 
is immediately ex- 
sr baer The outer connections on the fuse trough consist 
of knife contacts which are pushed into laminated springs 
mounted on the back of the panel to which the dynamo ter- 
minals are connected. The main switch consists of a double 
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END ELEVATION OF BANKSIDE WORKS. 


machine may be connected through an oil break 
fuse quickly and accurately. Two sets of synchronising gear 
are provided for each board, irrespective of synchronisers 
for inter-connectora. The high tension voltmeters are 
White's multi-cellalar type, with large dials, the syn- 
chronising { voltmeters by Hartmann & Braan hot-wire 


blade making contact with laminated metal blocks ; it also has 
a second pair of contacts inside a small cylinder containing oil. 
The main contacts are first broken by means of a long handle 


attached to the lever of the switch, which, when it reaches a 


certain point, disengages a powerfal spring placed inside the 
above cylinder, thus releasing the second contacts, which 
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break circuit very rapidly through oil, thus extinguishing the 
spark instantaneously. As we have already said, the switch 
is arranged во that in its mid position between off and on it 
makes contact with a small terminal connected: to the 
synchronising bus bar, thus enabling the machine to b» put 
in synchronism 
through the trans- 
former with the 
other machines con- 
nected to the bus 
bars. As soon as 
synchronism is ob- 
tained the switch 
is closed and the 
machine thrown 
directly on to the 
bus bars. 

The regulation of 
the machines is 
effected by varying 
the resistance in 
the exciter field cir- 
cuits. 

It should. be 
pointed out that 
there is no diffi- 
culty in running 
any machine in 
parallel with a 
machine of another 
section as is fre- 
quently done. 

The bigh ten- 
sion current from 
the central station 
is carried to the transformer sub-stations by lead sheathed 
concentric paper insulated cables drawn into wrought- 
iron pipes, troughs, and conduits, and are carried across 
the river by two routes, rome going over Southwark 


| Ave Ret 


WATLING STREET SuB-STATION.—Low Tension END. 


can be connected up together on the primary side if desired, 
and each can assist the other when required. These, as 
interconnecting cables, are of the same type as the Н.Т. 
feeders and are laid in iron pipes. | 
The low tension mains are on the three-wire system, 
| each transformer 
station supplying 
current through 
gecondary feeders to 
a small network of 
distributing mains. 
The feeders and 
distributing mains 
consist of triple 
concentric lead 
sheathed cables in- 
sulated with paper, 
some of these cables 
are drawn into iron 
pipes and others 
laid in Callender's 
bitumen casing. 
Joints for house 
services and feeder 
connections are 
made in cast-iron 
boxes fitted with 


metal: connections 
aud filled with resin 


oil and bitumen, 
these boxes are 
placed in brick 
chambers, fitted 
with iron covers 
7 ' faced with cement, 

laid flush with the surface of the pavement. | ET 
The arc light mains consist of paper cables which are 
drawn into wrought-iron pipes, the circuits are arranged so 
that the lamps are connected alternately to separate circuita, 


GENERAL PLAN or BANKSIDE WORKS. 


Bridge and others over London Bridge and thence by 
various routes to the sub-stations where they terminate 
in the H.T. feeder boards. High tension intercon- 
necting cables are also carried from each sub-station to 
four neighbouring stations, so that the whole of the stations 


so as to prevent any street being left in darkness should 

a circuit break down. : . 
As we have pointed out, there are 23 sub-stations, which 

are in most cases special brick chambers, built below the 


surface of the road, and having manhole doors which are 
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brought up flush with the pavement on the footway. The 


transformers are placed at the bottom of the chamber, and 
stand on the floor beneath an artificial floor consisting of 
steel girders covered with oak boards laid ont in squares of 
such a size that each square completely covers one trans- 
former—thus giving easy access to the transformers—which 
сап be raised to the floor level by means of a small chain 
block which is hooked into the eye bolt in the roof girder 
immediately over the transformer. 
he main switchboard controlling the transformers con- 
sista of solid oak battens fixed to the wall by Lewis bolts. 
Iron bars are screwed to these timbers, thus forming a skeleton 
framework to which the marble slabs carrying the switches 
‘The primary switehi laced at th th 
primary switching gear is p at the top of the 
board, the secondary switching gear coming immediately 
below it. The primary cables are insulated with vulcanised 
rabber, the joints and main conductor being covered in one 
a The bus bars themselves are supported by ebonite 
ts. 


The seco bus bars are of bare copper strip laminated, 
and in later cases with an air space between, and are held 
in massive £olid ebonite cleats bolted to the oak framework. 

The primary feeders from the central station are led into 
the H.T. feeder board placed at one end of the sub-station, 
and are oonnected through double-pole H.T. switches and 
fuses to the main bus bars which are connected to the H.T. 
transformer bus bars above described, and are alto connected 
through plug fuses to the inter-connecting mains which are 
carried to four neighbouring sub-stations, so that in the 
event of one or more of the main feeders breaking down, 
current may be obtained from these sub-stations. 

The seco bus bars are in some cases carried to the 
ammeter board at the other end of the chamber and are there 
connected through the ammeters to the low tension three- 


wire feeders, 

The whole of the switching gear is worked by hand, one 
attendant having charge of three or four stations which he 
visita in turn at frequent intervals. 

We are given to understand that mains are laid through- 
ont almost every street, court, and alley within the City 
boundary in spite of the almost insuperable difficulties of 
finding space for the necessary pipes and conduits to contain 
the service wires. 

The company has recently arranged a scheme of free 
wiring on the basis of a moderate rental on the actual cost 
of the wires and fittings, and have so far met with very 
gratifying encouragement. A number of premises are now 
wired upon this method which wonld otherwise have had to 
remain without it, as owing to short leases held by present 
tenants, and the apathy or indifference of the landlords to 
spend the n money, it was not possible for a supply 
to be arranged, and though the company takes some risk in 
finding the 5 capital, the enterprise shows every 
desire on the part of the company to do all they can, not 
only to encourage the use of electric light, but also to bring 
it within the reach of all. 

In the old pioneer station of the company, the position of 
which is shown on the plan of the works, the whole of the 
arc lighting plant is fixed; these рее Thomson- Houston 
and Brush aro lighters driven by Robey and other engines. 
There is also a direct current machine driven by a Willans 
engine, while other direct current machines are being erected, 
two of which will be driven by Robey engines which for- 
merly did duty at the Woolquay works. 


The Victoria Accumulater.—In regard to last week's 
article on the “ Victoria Accumulator,” a correspondent writes 
with reference to the diagram :—“ The time (hours) indicated 


on the base line does not agree with the values of — 


indicated by the curves. There must be a mistake some- 
where. ‘Normal rate of discharge per equare inch of active 
pen surface, 7. This ів, no doubt, a misprint for 0°07. 


ven this is comparatively a very high value.” 


CONTRACTS OPEN AND OLOSED. | 


(Continued from page 420.) 

Barking Town.— March 27th. The Urban Courcil 
wants tenders for an 80-kw. steam dynamo (vertical high speed 
enclosed engine and two-pole dynamo), with pipe-work and acces- 
sories. See our “ Official Notices " March 10th. | 

Belfast.—The Harbour Commissioners want tenders ‘for 
the construction and erection of two overhead tramways on the 
Queen's Qaay, Belfast. 5 &c., may be obtained from the 
Harbour engineer, Mr. @. F. L. Giles. 

Bury.—March 20th. The Electric Lighting Committee 
wants tenders fora Lancashire boiler with steam and other pipes. 
Bee “ Official Notices " March 3rd. 


Derby.—March 30th. "Tenders are wanted for an over- 
head hand crane for the electricity works. Sse our “Official 
Notices " this week. 


for three , several sete of steam dynamos, overhead 
crane, condensing plant, storage batteries, electrical instruments, cables, 
street boxes, &c. See our Official Notices” this week. 


Edinburgh.—April 3rd. The Corporation want tenders 
for water-tube boilers. See “Official Notices this week. 


. Gillingham.—March 28rd. The District Council is 
inviting tenders for wiring and fitting the Technical Institate for 
electric lighting. Particulars from the architect, Mr. F. Smith, Bank 
Chambers, High Street, New Brompton. 


Lewes.—March 24th. The Corporation is ‚ре to 
receive offers from those willing to establish an e! ty supply 
undertaking. See our “ Official Notioes " February 17th. 


Morecambe.—The District Council wants tenders for 
mechanical stokers for two Babcock boilers. See our Official 
Notices” this week. 


Moscow.—The City Council (says Commercial Intelligence) 
annourcas that all contractors who are desirous of bidding for the con- 
struction of electric railroads in the city must mako араага to 
the City Oouncil not later than April 12th. The sum of 750 roubles 
(£75) must accompany each application. The Oouncil will give all 
parties presenting applications the terms and conditions of the con- 
cessions, withall necessery drawings and statistics as to the working 
of the tramways in Moscow for the past five years, profits of the 
different localities, liat of lines existing, and Approx aate prices for 
making out the estimates. For foreign bidders there are issued 
copies of the contracts printed in foreign languages, which will be 
sent on demand to all electrical companies. Oopies will be sold to 
culars of the contract to be issued. The 


all applicants desiring 

date cf presenting the tenders will be October let, 1899. 
Poplar.—April 25th. The Board of Works wants tenders 

for engine and 


house plant, battery equipment and street 
lighting. See “ Official Notices” this week. 

Rothsay.— March 27th. The Town Council wants 
tenders for 220 H.P. coupled engincs and dynamos, switchboarde, 
cables, arc lamps and posts, feed pump, steam and exhaust pipes, &c 
Bee our Official Notices March 10th. 


Southend-on-Sea.—April 6th. The Hel peur wants 
tenders for the temporary ” inde: of their 1891 Electrio Lighting 
Order, Bee "Official N „March $га. 


Spain.—April 20th. The municipal authorities of Santiago 
are inviting tenders for the supply and erection of the plant for 
a central power station to be erected near the town to utilise the 
water-power of the River Tambre for the generation of electrical 
energy for lighting and power purposes. Particulars may be obtained 
from, and tenders are to be sent to, El Presidentó del Consejo de 
Administracion Bantiago, Bpein. 


Stockport.—March 23rd. The Corporation wants tenders - 


for the supply, erection, and maintenance for 12 months of 36 con- 
tinuous current arc lamps. See our “ Official Notices" this week. 


Stockport.—March 24th. Tenders for electric lighting 
the Stockport Sunday School are invited to be sent in to the 
Becretary not later than March 24th. ` 


Sunderland.— March 30th. The Corporation wants 
tenders for India-rubber covered cables, cast-iron and wrought-iron 
ipes and street service boxes, stoneware castings and bearers, house 
use boxes. See our “ Official Notices” March 10th. 
Tynemeuth.—The Corporation wanie tenders id boilers, 
economisers, condensers, pumps, pipe work, water cooler, crane, 
switchboards, accumulators, аны and traction steam dynamo. Вее 
our ' Official Notices” this week. 


CLOSED. 
Burnley.—The Corporation has placed the order for 
switchboard with Messrs. Williamson & Joseph, Limited. 


Clyde.—The trustees of the Clyde Navigation have 
accepted tenders as follows for an electric lighting installation :— 
Messrs. 9. E. Belliss & Co, Limited, for one engine; Mirrlees 
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Watson & Yaryan Company, one engine; India-Rubber, Gutta-Percha 
and Telegraph Works Company, two dynamos. 


Ealing. The Ealing Urban District Council has renewed 
the contract with Messrs. Stuart & Moore for the maintenance of its 
telephone and fire alarm systems for a further period of seven years 
at £140 per annum. 


Plymouth.—The tender of Messrs, Robinson, Sadler and 
Oo., for installing the electric light at the Free Library for £170 7s. 6d. 
has been accepted. 


West Hartlepool.— The Council has accepted the 


Callender Oable Construction Company's tender for feeders, maine, 


&с., at £8,770. 


FORTHCOMING EVENTS. 


Saturday, March 18th.—At ll am. Institution of Electrical Engi- 
neers. Student’ vi it to the Langdon-Davies Electric 
Motor Company. Meet at the works, 101, Southwark 
Street, B. E. 


Wednesday, March 22nd.—At 8 p.m. Scciety of Arts. "Electric 
Frederi 


Tracticn,” by Philip Dawsop. Bir ick Bramwell 
will preside. 
At 7.80 p.m. Inztitution of Electrical Engineers. Btu- 


dents’ meeting. Paper on “The Synchrovising of 
Alternators,” by R. P. Howgrave-Graham and M. R. 
Gardner, students. 


Thureday, March 23rd.— At 8 p.m. The Institution of Electrical 
Engineers. “The Hiseing of the Electric Arc,” by 
Mre. Ayrton. Illustrated by experiments. 


Fricay, March 24th.—At 5 p.m. Physical Society. 1. “Оа the 
Criterion for the Oscillatory Discharge of a Condenser,” 
by Dr. Barton and Prof. Morton. 2. The Minor 
Variations of the Olark Cell," by Mr. A. P. Trotter. 


Paturday, March 25tb.—At 3 p.m. The Institution of Junior Engi- 
neers. Visit to the Testing Station of the British Fire 
ae Committee at Hanover Gate, Regent’s Park, 

‚ on. | 


CANTERBURY CORPORATION ELECTRICITY 
WORKS. 


WrrH the history of the electrio lighting question iu its relation to 
the ancient City of Canterbury, and with the technical features of 
the municipal undertaking which has been established for the pur- 
pose cf affording a supply of electrical energy to the citizens, readers 
of our last issue have doubtless become acquainted. The formal 
inauguration of this undertaking took place last Friday, and now 
Canterbury ranks as one of the numerous places which have elec- 
tricity works in regular operation. $ 

The company at the ceremony numbered between 200 and 300, and 
included the representatives «f all the principal towns in the south- 
eastern coonties. There was a pretty large contingent from London 
too—Hackney vestrymen, who have a special interest in electric 
lighting just now, turnirg up in great force. Special saloon carriages 
had been provided, and the journey down was thereby rendered 
spccially comfortable. An informal luncheon at the "Royal Foun- 
tain” Hotel was the real beginning of the ceremony, but we were 
spared the usual set speeches and customary eulogisms of everybody 
connected with the undertaking peculiar to these ceremonies, a relief 
for which many of us were profoundly thankful. 

At the electricity works everything was iu spick and span condition. 
Mr. Robert Hammond, the consulting engineer, was, of course, in his 
element in conducting the formal inspection of the works. Here he 
talked to his heart's content, describing the various portions of the 
plant, the conditions under which it had to work, what it wes 
expected to do, and the results it was anticipated would be achieved, 
and so on, imparting also to the Sg a vast amount of informa- 
tion on electric lighting in general, all without "the usual fee of 5 
per cent.” His descriptions were interesting and instructive to 
engineer and layman alike. When he had talked himself hoarse, 
Alderman Mason, the chairman cf the Electric Lighting Committee, 
switched on the light in the works, and declared the works open for 
the public eupply of electricity to all who needed it in the city. 

High tributes were paid to the consultizg engineer and the con- 
tractors and their representatives, and everybody drank heartily the 
toast of “ The Success of the Electricity Supply Undertaking.” That 
is as it should be on such occasions. Now it is the engineer's turn to 
show that the undertaking is capable of effecting a thoroughly prac- 
tical realisation of the hope expreseed in that toast. 


NOTES. 


(Continued from page 413.) 

Sullivan Universal Galvanometer.—An interesting 
improvement in the Sullivan galvanometer as a speaking 
instrument, and one which seems to be of great practical 
utility, has been brought to our notice. It is well known 
that retardation, which is inseparable from very long sub- 
marine cables, and increases as the square of the length, 
tends to make signals “ il,“ and lose their individuality by 
the time they arrive at their destination. This has hitherto 
necessitated the employment of signalling condensers (or 
Bome curbing device) to compensate retardation as much as 
peu 80 88 to render signals more defined and legible. 

y means of a modification in t'e suspension which regu- 
lates the control of the suspended coil, and in the electro- 
magnetic and mechanical damping of the coil system, Mr. 
Sullivan has succeeded in doing away with the customary 
signalling condensers on even the longest cables yet laid. 
Reports which have been brought to our notice show that 
the modification in question has been tried on one of the 
longest cables in the world, and has proved entirely success- 
ful; while signals received under the same conditions with 
an ordinary mirror speaking instrument were quite unread- 
able. In view of the fact that the Admiralty already uses 
the Sullivan universal galvanometer on many of our ships, 
this new modification, whereby the auxiliary apparatus 
hitherto required with speaking instruments for signalling 
purposes has been so greatly simplified, will, without doubt, 
be of the utmoet importance owing to the necessity of our 
war ships being able to communicate through long cables 
whenever the exigencies of warfare require it, For this purpose, 
simplicity of apparatus is of paramount importance, and 
this feature the Sullivan instrument possesses in an eminent 
degree. Moveover, what is £o essential at times of sudden 
emergency and pressure, is the fact that the suspension is of 
such a durable nature as to be practically unbreakable 
through rough usage, so that as a speaking instrument it is 
never likely to fail at a critical moment. We have the 
more pleasure in congratulating Mr. Sullivan on this farther 
success achieved with his universal galvanometer, as w: were 
the first to point out the advantages and wide range of use- 
fulness of the instrument. 


Iofcingement of Copyright.—Mr. J. Slater Lewis 
recently sought an injanction against the Scientific Publishing 
Company and John Heywood, restraining the defendants 
from infringing the copyright of his. well-known book, The 
Commercial Organisation of Factories,” by the publication 
of a work entitled “The Commercial Management of 
Kogineering Works.” Mr. Lewis, who conducted his case in 
регвор, made a three-hours’ opening speech, and lost. He 
now asks the assistance of the technical press in drawing 
attention to what he considers the gross injustice which has 
been meted out to him. We have carefully read the full 
verbatim copy of Mr. Justice Cozens-Hardy's summing up, 
and we fail to see the force, or, indeed, the validity of Mr. 
Lewis’s alleged grievances. The judgment is couched in 
calm, thoughtful, judicial, unbiassd, and oommon-tense 
language, and is throughout in sympathy with the plaintiff ; 
but, to our way of thinking, the judge put the whole 
case in a nutshell when he said: “It is, I think, equally 
manifest that any two men seeking to write upon a subject 
of that kind, must necessarily cover to a large extent the same 
ground, and I cannot help thinking that Mr. Lewis has 
rather got in his mind an idea that copyright (the italica are 
our own) is something which is intended to protect the ideas 
of an author from being either stated or multiplied or copied, 
if you like, by any subsequent author, when, in fact, copy- 
right is merely a matter of form" We share the judge's 
great sympathy with Mr. Lewis juet as we agree with his 
decision; but we hope Ба! in any faiure litigation the 
plaintiff will see the desirability of seeking legal aid in con- 
ducting his case, particularly in matters involving special 
knowledge, such as the law of copyright. To those who are 
in a managerial capacity in engineering works we wonld 
suggest that a perusal of both works would probably be a 
wise course to pursue. 
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Obituary.—We regret having to record the death of Sir 
Douglas Galton which occurred in London on the 10th inet. 
at the age of 77 years. Sir Donglas’s name is principally 
known in connection with his work in Railway Engineering 
and Sanitary S-ience, in both of which fields he was а great 
authority. He also rendered service in the cause of sub- 
marine telegraphy. When the 1858 Atlantic cable had 
broken down and the Red S:a and Indian Telegraph had 
proved a failure, the Government being interested in the 
latter system, appointed a committee of inquiry with Sir 
Douglas as chairman to investigate the whole question. In 
1861 he published a report which is described as the most 
valuable collection of facts, warnings and evidence ever com- 
. piled concerning submarine cables. A few years later he was 
a member of the consultative committee, of which Lord 
Kelvin is now the only survivor, which was asked to advise 


the Atlantic company on the electrical and mechanical ques- . 


tions involved in the proposed cable of 1865. Sir Douglas 


had been for a great number of years actively connected with 


numerous learned societies. In 1894 he was elected an 
honorary member of the Institution of Civil Engineers. He 
acted as general secretary of the British Association for 25 
years, and at the d pan gathering a few years ago he occu- 
pied the poeition of president. 

M. Secrétan died a few days ago at 68 years of age. The 
Times describes him as tbe chief engineer of one of the 
greatest and most disastrous financial speculationg of modern 
times. In March, 1888, a movement was set on foot in Paris 
under his direction to raise the price of copper, which 
gradually developed into an attempt to control the output of 
that metal all over the world. The price of Obili bars was 
artificially raised in the courge of a few months from £38 to 
£80 a ton, and even reached a mazimum of £102 a ton. 
Bat the task ultimately proved too gigantic even for the 
powerful financial houses whose support M. Seciótan had 
secured. The crash came in March, 1889, when, together 
with the Sooié é des Mé:aux, the Comptoir d’Escompte and 
other less important firms collapsed, and widespread financial 
disaster was only averted by the prompt intervention of the 
French Government and the Bank of France, supported by 
Messrs. Rothschild and other influential bankers. M. Secrétan 
was prosecuted for fraud, and sentenced on May 28th, 1890, 
to six months’ imprisonment and 10,000 francs fine, other 
members of the copper ring receiving minor punishments. 
M. Sec: étan’s connection with the Elmore Copper Depositing 

is matter of зас, particularly іп to the 
management of the French Company. 


Personal.— We hear that Mr. W. Wyld, A.I.E E., of 
Bishop Auckland, deputy electrical engineer to the county 
borough of Salford, has accepted the appointment of elec- 
trical engineer to the Patent Shaft and Axlectric Company, 
Limited, of Wednesbury, where he will have the erection 
and management of a large electrical power plant on the 
multiphase alternating system. 


Appointments Vacant.—Two junior assistant engineers 
are wanted for the Bolton Electricity Works. The 
Shrewsbury Lighting Committee want an assistant engi- 
neer. The Devonport Corporation are inviting applications 
for the post of electrical engineer to devise, supervise, and 
manage an electric lighting, tramway, and power plant. The 
Edinburgh Corporation want an assistant superintendent 
of mains. See our “Official Notices this week. 


The Murphy Surface Rail System.—A special telegram 
from New York to the Railway World states that the 
Murphy surface rail electric tramway system has been practi- 
cally tested on Manhattan Beach, Long Island, with complete 
success. In this system no ovethead wires or open conduit 
are required, as the cars are supplied with current taken 
from a sectional rail laid flash with the surface of the road- 
way. The only portion of this rail which can be made 
electrically “alive” is the section immediately under the car, 
and consequently all danger is avoided. The Murphy system 
is far less costly than the conduit construction, and it is 
claimed that it can be built for the price of the overhead 
trolley wire system. 


Our American Contemporaries,—The pest ten years 
or во has witnessed many and varied developments in the 
field of electrical journalism. The changes on this side have 
been of less consequence than has been the case in America, 
where the scope of the technical press and the field to be 
catered for have been of considerably greater magnitude. 
The story of the rise and fall of the electrical journals in the 
States is one full of interest to thoe who have closely 
watched their progress. Journals have been introdaced out 
of due time into an already full field, and after a brief 
ttraggle have ceased to exist, but two or three of the higher 
c'asg publications have gone uninterru ү upon the 
even tenor of their way and Englishmen have 
welcomed them as the New York mails arrived. Some- 
times they might not arrive with that clockwork regu- 
larity characteristic of English electrical journals, and all 
good-humoured attempts to cast the onus upon the mail have 
at times been spoiled by a lapsing of three or four weeks. 
But generally speaking, the Electrical World and Electrical 
Engineer have borne the marks of very able management, 
both in regard to editorial and business departments, and the 
amalgamation of these two publications is the most interest- 
log journalistic development that we have heard for many a 
day. From and after March 11th the two journals are to 
appear weekly as one publication, to be known as the 
Electrical World and Electrical Engineer, ander the editor- 
ship of Mr. T. C. Martin and Mr. W. D. Weaver. It is 
hoped that a technical and industrial journal will be pro- 
daced that will worthily represent the important field covered. 
Mr. W. J. Jobnstov, after devoting 25 years to the 
building up of the Electrical World, will retire from the 
field of electrical journalism. We wish our old contempo- 
raries everything that is good uuder the new arrangement. 


English Electrical Development in Egypt.—We 
underatand that а concession for 20 years has been granted 
to Mesara. Н. A. Henderson, Murdoch & Templeton, for the 
public and private enpply of electricity to the town of 
Mansonrah, Bayo is is the first electrical concession 
granted to an English syndicate in E It is proposed to 
establish a three-wire system with supply at 210 or 420 volta, 
and later to add motor generators and a storage battery. 
Tenders will be invited for the supply of the whole of the 
necessary plant and material. Mr. H. A. Henderson, late of 
the Manchester Corporation Electricity Works, is the chief 


engineer. 


Wireless Telegraphy.—It is stated that in response to 
the petition sent by the Dover Corporation to the Trinit 
Honse requesting that all lightehips shall be connected wit 
the shore by means of wireless telegraphy, a reply bas been 
received. The Trinity House state that experiments are 
still being conducted, and that the Corporation’s suggestion 
will be considered in due course. 


Electrical Experiments in France.—A Paris journal 
says that experiments are being made at the Ministry of 
Posts and Telegraphs with a new loud-speaking telephone. 
Experiments are also being made in wireless telegraphy 
is Nice and Cape Corso, in Corsica, a distance of over 
100 miles. | 


Lecture.—Before the Philosophical Society of Glasgow 
on 8th inst., Dr. Maclean read a paper on “ Electric Methods 
of Space Telegraphy, and the Results of some Experiments 
with Hertzian Waves, prepared conjointly with Mr. 
Vinoent J. Blyth. 


Institution of Electrical Engineers,—lIt is stated that 
on Thursday next week, March 28rd, Mrs. Ayrton is to read 
a paper before the above Institution on “ The Hissing of the 
Electric Arc.” 


Appointment.— Mr. F. Harman Lewis has been ap- 
pointed electrical engineer to the Leyton District Council in 
place of Mr. Bishop, resigned. 


Institution of Civil Eagineers.—The annual dinner 
of the above Institutioa was held on Wednesday night, Mr. 
W. H. Preece presiding. | 


The Long-Schattner Prepayment Meter.—Since we 
described this meter several months ago, the makers have 
introduced an improvement of some importance. The meter 
is 80 constructed that when the amount of current has been 
used which corresponds with the value of the coin inserted, 
a dimming resistance is automatically introduced into the 
lamp circuit, which largely reduces the light, without alto- 
gether extinguishing it, and the current consumed during 
this time-has to be paid for out of the next coin. It has 
been objected to this plan that a dishonest consumer might, 
by using lamps of such a voltage that they would burn well 
with the resistance in circuit, consume current withont 
inserting any coins, and also that a dimming resistance, 
suitable when two or three lamps are alight, would be much 
too high for a large number. The recent improvement con- 
sists in an electro-magnetic arrangement, which inserts the 
dimming resistance in two sections, so that when many lamps 
are alight one section is short-circuited, and the resistance is 
less than when few lamps are alight. This plan is raid to 
meet both the objections raised to the action of the meter. 


Electric Power in Warships.—The daily press says that 
Mr. Assistant-Secretary Allen has decided in the negative 
the question whether electrical power should be used for 
auxiliary purposes, in preference to steam, on the new 
American warships. On this matter the builders were 
divided in opinion. Admiral Sampson, Commodores Schley, 
Cook, and others approved of electrical power, but Mr. Allen 
supports the contention of those who hold that steam is a more 
certain power at present for hoists, cranes, winches, steering 
gear, and other subsidiary purposes. | 


NEW COMPANIES REGISTERED. 


British Pioneer Electric Light and Power Company 
of India, Limited (60,850).—This company was registered on 
February 27th, with a capital of £3,000 in £1 shares, to apply for and 
deal with, in the United Kingdom, India, Burmab, Ceylon, and 
elsewhere, any right, privilege, concession, or contract for generating, 
supplying, distributing, and employing electricity or other power, and 
to carry on the business of electricians, engineers, &c. The first sub- 
scribers (each with one share) are:—James A. Kelman, 51, Highbury 
New Park, N., solicitor; James A. Kelman, jan ,24, Leconfield Road, N., 
electrical engineer ; Oharles 8. Kelman, 316, Winchester House, E. O., 
merchant ; Douglas E. Kelman, 48, Artillery Lane, E.C., manufsc- 
turing chemist; Adam McIntosh, Craigella, Kelross Road, N., pub- 
lisher; Edwin A. King, 49, Rylett Orescent, Shepherd’s Bush, 
W., accountant; George O. Eedes, 85, Isledon Road, Finsbury Park, 
N., clerk; and Joseph Rowell, 15, The Common, Ealing, W., 
merchant. The first ctors (to number not less than three nor 
more than five) are to be nominated by the subscribers ; qualifica- 
tion, 50 shares. 


Macroom and District Electric Lighting Syndicate, 
Limited (60,859).—This company was registered on February 27th, 
with a capital of £5,000 in £10 shares, to acquire the plant, machinery, 
` cables, and concessions relating to the lighting by electricity of 
Macroom, in the county of Cork, to enter into an agreement with 
William P. Theerman, and to carry on the business of electricians, 
suppliers of slectricity, machinists, electrical apparatus manufac- 
turers, &c. The first subscribers (each with one share) are :—Henry 
Shaw, 43, Rosamond Street East, Mancheater, clerk ; Daniel Ashton, 
868, Liverpool Street, Salford, traveller; Charles A. Olarke, 37, 
Marshall Piace, Oheetham, Manchester, electrical agent; Lewis H. 
Shaw, 14, Davenport Road, Hazel Grove, near Btockport, traveller ; 
James Johnson, 110, Manchester Road, Swinton, near Manchester, 
coal merchant ; Joseph McDermott, Spain House, Ashton-under-Lyne, 
electrical engineer; and Joseph Orossley, 23, Oross Street, Man- 
chester, chartered accountant. Registered without articles of associa- 
tion. Registered office, 23, Cross Street, Manchester. 


Equipment Syndicate, Limited (60,922).—This com- . 


pany was registered on March 2nd, with a capital of £200,000 in 
£100 shares to construct, execute, carry out, equip, improve, work 
and control railways, tramways, canals, reservoirs and other public 
works, and to carry on the business of ironfounders, engineers, tool 
makers, brass founders, metal workers, boiler makers, electricians, 
suppliers of electricity, electrical apparatus manufacturers, &c. The 
first subscribers (each with one share) are :—Henry W. Gethin, 16, 
Chester Road, Kidderminster, accountant; George Longmore, 63, 
Park Lane, Kidderminster, secretary ; Charles Pearson, Station Hill, 
Kidderminster, accountant; Henry B. Norman, Crescent Road, 
Kidderminster, house agent; Willism J. Bowdler, 39, Lorne Street, 
Kidderminster, typist; John L. Walters, 8, Worcester Street, 
Kidderminster, cashier; and George M. Perkins, Station View, 
Wribbenhall, Bewdley, book-keeper. The first directors (to number 
not lesa than four nor more than seven) are to be nominated by the 
subscribers; qualification, £500; remuneration as the company may 
‘decide. Registered office, Bank Buildings, Exchange Street 
Kidderminster. 
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Automatic Magneto-Electric Ignition Company 
(France and Belgium), Limited (60,925).—This company was 
registered on March Эга, witn a capital of £15,000 in £1 shares, to 
enter into an agreement with Frederick R. Simms and Robert Bosch, 
and to carry on the business of proprietors and manufacturers of, and 
dealers in, motors, motor cars, carriages, vans, waggons, and cycle 
parte and accessories, electricians, electrical and mechanical engi- 
neers, machinists, rubber manufacturers, &c. The subscribers (each 
with one share) are :—F rank. K. Cheese, 19, Beechdale Road, Brixton 
Hill, 8.W., engineer; James W. Scott, 80, Springfi ld Road, Tot en- 
ham, secretary; Arthur E. Hemicg, 19, Connaught Mansions, Batter- 
sen, secretary; Henry M. Scot , 80, Springfield Road, Tottenham, 
clerk; Bertram C. Joy, 118, Broadhurst Gardens, Hampstead, engi- 
Deer; Antonio B. Agacio, 11, Chichester Street, S.W., secretary; 
Edovard E. Lef bure, 56, Grey. ound Lane, Streatham Common, 
engineer. The first cirectors (to number not less than three nor more 
than five) are Frederick R. Simms (chairman), Robert Bosch, and 
C. Harrington Moore; qualification, £50; remuneration, £50 each per 
annum and a share in the profits. 


American Automobile and Motor Company, Limited 
(60,882).—This company was registered on February 25th, with a capital 
of £80,000 in £1 shares (60,000 preference), to manufacture, sell, let 
on hire, and deal in motors of every description, cycles, carts, waggons, 
vehicles, carriages, ships, boats, launches, flying machines, &c., and 
to carry on the business of electricians, mechanical engineers, 
machinists, fitters, founders, millwrights, emiths, wire drawers, tube 
makers, metallurgists, rubber manufacturers, oil refiners, &c. The firat 
subscribers are : — Frank L. Gardner, 32, Old Jewry, E.C., mine owner, 
1,000 shares; Sebastian B. Schlesinger, 169, Boulevard Malesherbes, 
Paris, gentleman, 1,000 shares; Pelayo Soberano, 29, Avenue de la 
Grande Armée, Paris, gentleman, 1,000 shares; Vicomte Perrault de J. 
Feuillasse, 1, Boulevard Point, Bogeand, Paris, 1,000 shares; Rene 
de la Ville le Roulx, 50, Avenue Morceau, Paris, gentleman, 1,000 
shares; Ralph C. Aldrich, 47, Boulevard Haussmann, Paris, secre- 
tary, 1 share ; and Felix C. Soul, 47, Boulevard Haussmann, Paris, 
secretary, 1 share. The number of directors is not to be less than 
three nor more than seven; the first are Frank L. Gardner, cbair- 
man, Albert Geiger, vice-chairman, Sebastian Schlesinger, Rene de la 
Ville le Roulx, Baron Paul de Villaine, and Pelayo Soberano ; 
qualification, £1,000; remuneration, £500 each per annum. 


Lux Syndicate, Limited (60,880).—This company was 
Mirren а February 28:h, Lar 0 of £2,080 in £1 shares 


(30 founders’), to carry on the business of electricians, electrical, 


mechanical, civil, marine, metallurgical and chemical engineers, sup- 
pliers of electricity, lamp, glass and globe manufacturers, iron, brass, 
and metal founders, smiths, japanners, hardwaremen, &c. The first 
subscribers (each with one share) are:—Mrs. Caroline Webb, 5, 
Bracewell Road, Norih Kensington; Bobert Webb, 5, Bracewell Road, 
North Kensington, printer; Stanley H. Mille, 39, Lancaster Road, 
East Ham, clerk; Charles M. Oaplen, 38, Poole Road, South Hackney, 
accountant; Alfred J. Hardy, 21, Edric Road, New Cross, S.E., 
clerk; T. W. Johnstone, 126, Hornsey Park Road, Hornsey, printer ; 
and Alfred H. Atkins, 23, Bouverie Btreet, E.C., registration agent. 
Harry Godfrey is the first director; qualification, £50. 


International Telephone Manufacturing Company, 
Limited (60,884).—This company was registered on March 1st, with 
a capital of £200,000in £1 shares, to manufacture telephones and tele- 
phone appliances ; to establish, work, manage, control, and regulate 
telephone exchanges and electric light works; and to carry on the 
business of a telephone, telegraph, and electric light, heat, and power 
company. The first subscribers (each with one share) are :—Oharles 
Cowley, Brooklands, Ches., secretary; Arthur E. Cowley, Thornfield, 
Priory Road, Sale, Ches., secretary ; H. D. J. Olaxton, 90, Claremont 
Road, Alexandra Park, Manchester, accountant; Charles E. Craig, 
12, St. Bees Street, Manchester, book-keeper ; John D. Haddocs, 88, 
Broughton Lane, Manchester, secretary ; James H. Todd, Examiner 
Buildings, Manchester, advertising contractor; William H. Sinclair, 
8, Ducie Street, Oxford Road, Manchester, secretary. The first 
directors (to number not less than three no more than seven) are to 
nominated by the subscribers; qualification, £200; remuneration, 
£250 each per annum, and £350 for the chairman. 


Traction Development Company, Limited (60,961). 
—This company was registered on ch 4th, with a capital of 
440, (00 in £1 shares, to enter into an agreement with the ''Gas 
Traction Company, Limited," for the acquisition of exclusive rights 
in connection with the patents of that company in France, Spain, 
Portugal, Turkey and Dy ph to supply motive or mechanical power, 
including gas, electricity, air, &c., and to manufacture, sell and deal 
in es, motor cars, trucks, vehicles, accumulators, dynamos, &c. 
The first subscribers (each with one share) are:—A. P. Ibbote, 25, 
Austin Friars, E.O., secretary; A. Auer, 9, Throgmorton Avenue, 
E.C., clerk; A. E. Taylor, 5, Parkside Villas, Wood Green, N., 
accountant ; H. J. Ashton, 5, Devonshire Road, Leytonstone, clerk ; 
J. D. Batson, 9, cy ges Avenue, E. O., clerk ; Sidney Nicholl, 

E. O., clerk; and H. A. Allison, Clovelly, Hampton 
Hill, S. W., chartered accountaht. The first directors (to number 
not less than two nor more than seven) are to be nominated by the 
Subscribers; the Gas Traction Company, Limited, can nominate one 
director; qualification, 200 shares; remuneration, £200 each per 
annum. 


Freshwater and Totland (I. W.) Electricity Supply 
Company, Limited (61,069).—This company was registered on 
March 11th, with a capital of £15,000 in £1 shares, to form centres 
at Freshwater and Totland, in the Isle of Wight, and elsewhere, for 
the generation of electric light and power, and to carry on the busi- 
ness of electricians, electrical and mechanical engineers, and manu- 
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facturers of lightning conductors, electrical generators or accumu- 
lators, lamps, fittings, бс. The first subscribers (each with one 
share) are :— William B. Nicholson, J.P., Eastmore, Yarmouth, I. W.; 
В. G. Temple-Ootton, Matin Oottage, Freshwater, I.W., Lieut.-Ool. ; 
Alfred Bayliffe, Chine Oliffe, Totland Вау, I. W, gentleman; Alfred 
Hollins, M.D., Freshwater Bay, LW.; C. H. Hands. M.B., B.A, 
Oxon., Totland Bay, I.W.; John Dover, Suany Bank, Totland Bay, 
I.W., eentleman; and William J. Waterhouse, estate office, Totland 
Bay, I W., house agent. The first directors (to number not less than 
three no more than five) are William В. Nicholson, R, G. Temple- 
Cotton, and Alfred Bayliffe; qualification, 50 shares. — 


ао 


OFFICIAL RETURNS ОР ELECTRICAL 
COMPANIES. | 


Potteries Electric Traction Company, Limited 
(57,968).—This company’s statutory return was filed on February 3rd, 
when seven shares were taken up out of a capital of £400,000 in £10 
shares. No calls have been made. 


Pacific and European Telegraph Company, Limited 
(36,683).—This company’s annual return was filed on December 29th, 
when the capital of £100,000 in £10 shares was fully subscribed; £4 
per share has been called and £40,000 paid. 


Ryde Electric Light and Power Company, Limited 
(53,086).—This company's annual return was filed on January 1760, 
when 7 shares were taken up out cf a capital of £10,000 in £5 shares 
on which no calls had been made. 


Portable Electric Lamp Company, Limited (45,052). 
bis company's annual return was filed on February 16th, when 
40,157 shares were taken up out of a capital of £50,000 in £1 sbares, 
ооа shares are considered as fully paid, and £157 has been paid on 

ers. 


St. James's and Pall Mall Electric Light Company, 
Limited (26,015).—This company's annual return was filed on March 
6:h. The capital is £300,100 in 40,000 ordinary and 20,000 preference 
sbares of £5 esch and 100 founders’ shares of £1 each. 31,980 
ordinary and 20,(00 preference and 100 founders’ shares bave been 
tsken up, the fall amount has been called and £260,000 paid. 


Eastern Telegraph Company, Limited (6,338 C).— 
Tbis company's annual return was filed on March 8th. The capital is 


0000.000 stock, of which £5,795,263 has been tak n up and paid for 
in f 


Amazon Telegraph Company, Limited (44,532).— 
This company's annual return was filed on February 15th, when the 
capital of £250,000 in £10 shares was taken up and fully paid. 


National Electric Supply Company, Limited 
(29,992).—This company's annual return was filed on March lit. 
The capital is £84,943 15s, in 9,050 preference shares of £5 each, and 
10,850 ordinary and 100 founders’ shares of £3 123. 6d. each. 1,000 
prefererca and all the others have been taken ap, the full amount bas 
been called, and £44,693 15s. received. 


Newcastle and District Electric Lighting Company, 
Jimited (28,022).—This company's annual return was filed on March 
9th, when 9,918 shares were taken up out of a capital of £100,000 in 
£10 shares; £8 per share has been alled on 5,000 and £5 ver share 


on 4,918, resulting in the receipt of £65,457, including £867 paid in 
advance of calls. 


Westminster Electric Supply Corporation, Limited 
(27,051) —This company's annual return was filed on March 9tb, 
when the whole capital of £399,5°0 in £5 shares was taken up and 
paid for in full. | 


CITY NOTES. 


House-to-House Electric Supply Company, Limited. 


Tum eleventh ordinary general meeting of the above company was 
a at Winchester House on Thursday last week, Mr. William Page 


In moving the adoption of the report, the Coarnman said he had 
been asked to preside in the absence of Mr. Beeton, the chairman, 
but he need not detain them very long, аз there was nothing very 
special to mention beycnd what was referred to in the report. He 
would first remind them that the chairman at the last meeting drew 
their attention tothe satisfactory features of the development of the 
company’s business during the last few years especially. He men- 
tioned the increase of the company's business which had been so 
steadily progressive, and also to the continued decrease in the cost of 
the output, which was a very satisfactory feature, and he mentioned 
that to obtain the results which bad been secured it bad been 
necessary to substitute new plant, and thus antiqua'e a certain 
portion of their plant, and be also explained how tbat affected their 
capital to a certain extent, though what was lost in that way had 
been probably more than counterbalanced by the increased value of 
the gcodwill of the company. He aleo drew their attention to the 
fact that a system bad been initiated by the company of free wiring, 
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which consisted of the of houses for a certein 
number of lampe free of all charge and without enhancing the cost 


greatly due to the of their manager and 
engineer, Mr. Bowden. All the points pur. e by the chairman at 


announce that 
4 per oent. for 1897 6 per cent. for that year. 
The development of the business since the end of the year 
had continued equally satisfactory, and new customers were oon- 
tinually coming in. They compared most favourably with the other 
eight companies of London with regard to cost of working. Of the 
eight companies they had the smallest output, for they had the 
smallest area, but their works’ cost stood second with the Westminster 
Company, the St. James's Company, which had the cream of the 
areas in London, taking first place. They were s lng way below 
the other companies in works’ costs, being equal with the Westminster 
Company, although the output of that company was five times as 
much as their own. Their to'al working worked out at 
43% per cent per annum, so that the profits were really 563 per cent. 
per annum. Їп the report details were given of the gradual 
increass in the business of the company from the nning, 
and they would see that the gross receipts had now reached £24,906 
and the total expenditure £10,840, leaving the net receipts at £14,066, 
which he trusted the sbareholders would deem satisfactory. He had 
mentioned the free wiring system, and he might say that a large pro- 
proe of the new business they were getting was due to that zystem. 
any people otherwise wculd not bave electricity in their hovs:s 
because of the initial cost of wiring the houses. In miny cases they 
were only tenants, and did not like to incur the cost, but as eoon as 
they initiated the free wiring system the number of customers 
increased at once. All that necessitated continual preparation for 
further business, and during the year they had completed a large 
boiler house, and they bad plant almost continually on order, as it 
took a long time to get the plant they wanted. They bad now 
two units of plant in the present and their station was about 
enough to take in probably t 3,000 H.P., which was about 
enough to double their present output, so that they had no need to 
look about for a fresh station yet. They bad been negotiating with the 
Kensington local authorities with a view to public street lighting, and 
were fixing up half a dos zn street lampe, and would supply them with 
current free for 12 months, and that might lead to a considerable 
amount of business in the fature. The cost of production that year 
had been slightly higher, although the efficiency of their plant was 
higher, but coal had been dearer, and rates and other things higber. 
Nothing was said in the report abont the Oonstruction Company 
whose business went into liquidation two years ago, and they bad 
not b:en able to hear anything satisfactory about it; at all events, 
they had got no money. 
Mr. W. F. Lzxs3 seconded the motion, and the report was adopted 
without discussion. 


Hove Electric Lighting Company. 


Тип seventh annual general meeting of the shareholders of the above 
company wa: held on Wednesday week at the Cannon Street 
Hotel, Ool. A. J. Felgate presiding. | 

In moving the adoption of the report, the OBAIBMAN said it gave 
the board very great satisfaction to be able to meet the shareholders 
with such an excellent report, and to make the position clear to them, 
he would say a few words on the figures before them. As was stated 
in the report, the capital expenditure during the year was £10,041, 
increasing the total ou at the end of the year to £77,450 12s. 2d. 
They bad Pan. & new 350-borse-power Willans-Orompton set in the 
works, and also a 40-H.P. Willans-Crompton set, the latter set having 
been acquired with a view to economical working when a light load 
only was necessary. This involved a capital outlay of £3,5€6, 
and had increased the power of their generating plant to 
1090 H.P. They had also put up an additional Babcock 
and Wilcox boiler, at a cost, including steam pipes, valves, 
&c., cf £1,051, and had added 23 miles of new mains to the system 
increasing the length of mains to 143 miles. These extensions had 
cost £4,550, and they had also expended £1,120 on new meters and 
demand indicators, and £215 in the sinking of a well 190 feet deep in 
the works, which enabled them to get a supply of water at an econo- 
mical coat. The money, he believed, had been well spent. As was 
stated in the report, the further increase of the business necessitated 
the spending of further capital, and they had ordered two additional 
Willans-Orompton sets of 350-H.P. and 250-H.P. for delivery next 
summer, and another Babcock & Wiloox boiler. This necessi- 
tated the extension of the lighting station, and they had entered into 
a contract for carrying that out. It was also found necessary to con- 
struct a new feeder from the works to Ohurch Roa d, and to strengthen 
the feeders at other points. They bad further sanctioned some new 
mains, and would no doubt have to still farther «xtend them in the 
near fature. To meet this capital outlay they bad issued 1, COO of the 
new shares sanctioned at the last meeting at a £2 premium, and they 
had jast iesued a further 1,000 at £2 10s. premium, all of which had 
been taken up and allotted. That, however, wculd be insufficient to 
meet their requirements, as the ur dertaking showed signs of ex (and- 
ing to considerable dimensions, and so they considered it desirable to 
ask the shareholders to sgree to the capital being increased from 
£50,000 to £100,000, the new capital to be issued at such times and 
on such terms and conditions as might from time to time be found 
desirable. The namb:r of their customers had increated from 270 at 
the end of 1895 to 314 at the end of 1896, to 397 at the end of 1897, 
and to 513 at the end of 1898. The number of 8-candle-power lamps 
attached to the system at the same dates were the equivalent of 18,298, 
21,914, 27,777, and 36,967. The number of units delivered to the 
customers in the four years were: 1895, 162,428; 1896, 200,502; 
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1897, 268.243, and in 1898, 850,354. Tae gross revenue for the year 
was £9,480, or £2,210 in excess of that of 1897, and the net revenue 
had been £5 089, or an increase of £1,486. Their ravenue from current 
eupplicd to customers amounted to less than the low figure of бв. 14d. 
per 8-O. P. lamp per annum. They would pay a dividend of 8 Fat 
cent. for the year. Dealing with tbe explosion which cccurred at 
Church Road in January, the chairman said that the company had 
been found to be free from blame t.y the Board of Trade. 

Oolonel Woop seconded the motion, and it was carried. 

Subsequently a resolution was ed increasing the capital of the 
company by the issue of 10,000 additional shares of £5 each to тапк 
part passu with the v xisting shares. ! 


Buenos Ayres and Belgrano Electric Tramways 
. Company, Limited. 


The report for 1898 states that the revenue account comprises the 
receipts and expenses of the old horse lines in Buenos Ayres from 

Ist. 1698, «hen the old lines were taken over, to mber 
91st, 1898, and also includes the receipts and payments on the short 
section of about 21 miles of new electric line teken over by this com- 
pany on June 22nd, 1898. The total receipts amounted to £57,337, 
and the expenses to £41,892, showing a profit for 10 months of 
£15,945. Tre debenture interest has absorbed £9,920, and the 
directors recommend a dividend at the rate of 6 per cent. per annum 
on the amounts paid on the “А” preference shares. This will 
amount to ls. 6jd. per share, and will absorb £3,083, leaving a 
balance «f £2,844 to be carried forward. The directora deem it 
advisable to keep this balance in har d, in view of the fact tbat there 
is a claim pending in connection with a contract, of which tbe 
directors, bowever, hope to obtain a reduction. The increase in 
sterling receipts ie partly due to the increase in the traffles and partly 
to the fall in the gold premium, the aversgo premium in 1898 being 
157, as compared with 193 in 1897 


Direct Spanish Telegraph Company. 


Tux report and accounts of the directors for the year ended December 
91st, 1898, to be presented at the yearly general mecting of sbare- 
holders, to be held on Friday, March 17th, 1899, states that the 
accounts for the year ended December 31st, 1898, show, after pro- 
viding for interest on, and redemption of, debentures, a balance to 
the credit of revenue of £11,643 18s. 9d. After adding the usual sum 
of £5,000 to the reserve fund, the balance will amount to £6,843 
18s. 9d., and the direc'ors recommend tbe declaration of dividends 
for the year 1598, of 10 per cent. cn the preference shares, and 4 per 
cent. free of income-tax, on the shares, absorbing £5,486 48. 
Half cf this amount was distributed on Ostober lst, 1898, as an 
interim dividend in respect of the half-year ended June 30th, 1898. 
A balance of £1,357 14s. 9d. will remain, and the directors, in view of 
fluctuations of traffic, &c., consider it advisable to transfer this amount 
to the contingencies account. The traffic receipts show an increase of 
£3,812 15s. 5d., as compared with the year 1897. The ordinary 
working expenses are £349 3s. 8d. in «xcess of those for the year 
1897. On May 21st, 1898, a fault was discovered in the Bilbao cable 
at about 13 kocts from Bilbao. Although this fault did not interfere 
with the communication it was thought prudent to remove it, and 
this was ей: etually done on Jane 23rd, 1898. On July 8th, 1898, 
the Bilbos cable broke at a distance of 199 knots from Falmouth, but 
was repaired on July 14th, 1898. In both cases the repairs were 
promptly executed by cable ships of tbe Eastern Telegraph Company. 

costs of these repairs, vis, £2,117 11e. 3d, is charged to the 
revenue accoont for the yesr. The premises occupied by the com- 
pany at 74, Gracechurch Street, as their head telegraph office in 
London, bad been found for some time past to be totally inadequate 
for the requirements of the service, and the directors therefore seiz»d 
the Opportunity of leasing the house nezt door, and they are glad to 
ssy tha’ full accommoda is now provided for the company’s busi- 
ness and staff. They have succeeded in letting the portions of the 
pre mises not rc quired by the company on advantageous terms. The 
cost of fitting these premises for the company's purposes, viz , £961 
bs. 3d., is also charged in the reven u: account. Mr. J. Denison Pender 
is the director retiring by rotation, and offers himself for re-election. 
The avditors, Messrs. Deloitte, Dever, Griffiths & Co, retire, and 
offer themselves for re-election. 


Metropolitan Electric Supply Company. 


Тнв twelfih ordinary general meeting of the shareholders of the 
Metropolitan Electric Supply Company was held on Tuesday last at 
Winchester House, E.O., Bir James P.nder, M.P., presiding. 

The Онлтвмах said: I desire, in the first place, to express my 
regret that, owing to the serious illness through which our chairman, 
Sir Eyre Shaw, has paesed, be is not present to-day, aud it has there- 
fore devolved upon me to preside on thia occasion. I feel sure that 
Bir Eyre Shaw will receive the sympathy of all the shareholders, and 
that you will give me that support which you have so readily accorded 
to the chair in the past. Since we lat met we have to deplore the 
loss of Dr. Jobn Hopkinson, who, as one of our consulting engineers 
from the inception of the company, rendered usthe greatest help in all 
the many technical questions upon which he was called upon to 


advise. The report and accounts fully show the company’s 
ition daring the period with which we are dealing; 
ut I will endeavour to explain them in greater detail in 


the remarks which I have now the pleasure of making. 


Turning in the first instance to the capital account, you will observe 
that our capital has been increased by the issue of 22,500 shares. 
Many shareholders have written to us in reference to thisissue, bat I 
think you will readily call to mind that these shsres were subscribed 
for at pu by ths holders of founders’ shares in consideration of the 
rights cf those shares having been cancelled. This arrangement was 
carried out in acoordance with the resolutions passed by you at an 
extraordinary general meeting on June 7th last. I may take this 
opportunity also of explaining that the shares Nos. 1 to 100, which 
were formerly founders’ shares of the nc minal value of £10 each, now 
rank as ordinary shares of like value, but without any special privi- 
leges attaching thereto. The additional capital thus issued, and 
upon which up to the end of the year £118,530 had been paid, has 
been almost entirely expended on mains and on our new Willesden 
works. With regard to our works at W.liesden, you will have 
observed from the report that an Act was obtained during the last 
session of Parliament authorising us to erect these worke, and this 
Act also gave us power to lay our mains along the tow path of the 
Grand Jonc'ion Canal Oompany, we baving previously entered into 
an sgreement with that body for that purpcse. At ore time we 
hoped that it might have been possible to have had the assistance of 
the e works to relieve the strain of the past winter's supply. Tais, 
however, it was not practicable to effect, and we have no doubtin 
the long run that it will be found advantageous not to have been 
tempted to unduly prese forward these works, for ample time will 
now be available for perfecting this important undertaking, as we 
are now aiming for the completion of the first portion in the early 
of the summer, in order that the plant may bs in thorough work- 
g order to cope with next winter's demand. With to our 
«xpenditare on mains, this, in addition to our normal extensions, has 
been largely caused by the change we are gradually msking ia our 
system of supply. The unfortunate fire which occurred at our Man- 
сае Square works in the summer considerably delayed us in this 
work, the necessity for which, from the point of view of economical 
working and distribution has already been explained to you, and is 
becoming increasingly urgent. The only other item in cur capital 
expenditure, to which I think it is necessary to allude, is the heavy 
item of Parliamentary expenses. A ion of this expenditure was 
entailed in connection with our Wi n Act, and the remainder 
through our having been forced to defend, and I am glad to sa 
successfully defend, our property in Marylebone. To this I 
refer again. We will now turn to the revenue accounf, and here you 
wil see that we havo had а very considerable increase of busi- 
ness, an increase which is not altogether shown by the growth of 
revenue receipts. This is accounted for by the large reductions 
we found it necessary, as a matter of policy, to make in our rates of 
charge to customers. In addition to the desirability of conciliating 
local authorities, we had to meet actual рео in some districts, 
and to provide for a contingency of possible competition in others 
before the alteration in our system of distribution and the completion 
of our new 3 works had placed us in а position 
to make this reduction profitably. This is putting in a nutshell the 
rincipal reason of the reduction in the dividend which it has been 
found practicable to recommend. This is also the principal explana- 
tion of the increased proportion of revenue expenditure to 
income, although the fire at Manchester Square, to which I have 
already ref „involving as it did large purcbases of current from 
other compsnies, and the serious trouble brought about by the Welsh 
coal strike, have also had an important share in the increase of 
expenditure. The coal strike was a serious matter, аз it not only 
entailed the use during its continuance of unsuitable and ex vé 
fuel, but it has left behind it & legacy of increased prices, we 
fear will be maintained for some time to come. Iought to take this 
opportunity of expressing our thanks for the assistance rendered 
to us by other supply companies, by which we were enabled to sup- 
plement our own supply during the exceptional iod under 
revisw. With 12 to this coal expenditure, the amount of which 
is such a serious factor in our working, I can assure you that the 
board are fully alive to the absolute importance of effecting every 
postible economy in this direction. It is wholly in view of this 
necessity that our original system of distribution, admirably adapted 
as it was for pioneering work over a large district like ours, bat an- 
suitable after the business has devel ,and the demand has become 
general, is being changed as в y as circumstances will admit. 
These changes, coupled wi:h the decreased works’ cost, which we may 
hope to attain at Willesden, will, the board are confident, ultimately 
bave the effect of placing the company in a porition to cope profitably 
with any requirements which may arise. Theo T have indicated, 
and the completion of our works, all point tothe necessity of farther 
capital issues. It will be seen from the accounts ttat we have funds 
in hand sufficient for immediate requirements, but it will probably be 
found necessary to make some further issue of capital during the year; 
and the board, happily now unhampered by the s interests 
of different classes of share holders, be able to take such moasarts 
as will best serve the interests of the company as a whole. You will 
observe that the number cf lamps connected daring last year is a 
larger one than in a: y previous report. No doubt this is accounted 
for in a great measure by the reductions we have made in our rates of 
charge, but quite apart from this, there is no doub’ that the use 
of electric energy is becoming yearly more general and more a 
necessity. It is no my pleasing duty to refer in a few words to the 
work of our staff during a time of exceptional strain and difficulty ; 
for with this very large increase of lamp connection and withoat the 
hoped-for assistance from Willesden, some of our works were severely 
taxed, and we ought to acknowledge the skill, care, and vigilance cf 
our cíficers in successfully copiog with this exceptional state 
of affairs. We should have preferred to have been in a 


of last year, but as, in 
I have given, the board are in agreement with your auditors that it 
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is necessary to build up the nucleus of a strong depreciation and 


reserve fund, they hav. not felt justified in exoeeding their present. 


recommendation. They are, however, fully confident in the sound- 
ness of the com pany's osition, and look forward to the time when 
the rate of dividend paid last year will not only be again reached but 
exceeded. In conclusion, I should like to say a few words respecting 
the stiff fight which we һа in Parliament last session to protect our 
property against the application made by the Marylebone Veatry to 
obtain competitive powers of supply against us. I scarce!y lik: from 
this position to criticise too closely the unfortunate and mistaken 
policy which that Vestry has adopted towards this compavy. While 
freely admitting that their action was dictated by a desire to serve the 
interests of the ratepayers, of which it should not be forgotten that we 
are numbered amongst the largest, we rejoice that Parliament has 
decided to protect the interest cf investors against what we consider 
to have been a most dangerous attack upon the security of capital. 
I trust that this policy will in future be respected as a precedent, 
and I shall certainly do my best to uphold it. With these few 
remarks I now beg to move :—" That the report and acoounte for the 
year ended December 31st, 1898, presented to this meeting be and 
are hereby approved and adopted, and that in addition to the interim 
dividend of 53. per share paid on September 23rd, 1898, a further 
dividend of 6s. per share ол shares numbered from 1 to 62,500, and 
of 84 per share on shares numbered from 62,501 to 85,000, bs and the 
same are hereby declared, such dividends to be payable on March 
15th, 1899, to all holders who were on the company's registers on 
March 4th, 1899.” 

Lord Јони Hay seconded the motion, which, after some discussion, 
was agreed to. | i | 

The retiring dircc‘ors having been re-elected, a vote of thanks 
to the chairman and directors and to the staff concluded the 


Й 


Isle of Man Tramways and Electric Power Company. 


TRI report of the Isle of Man Tramways and Electric Power Com- 
pany, Limited, relating to the general undertaking, states that the 
amount available for dividend is £11,506. The directors recommend 
the payment of a dividend of 6 per cent. on the preference and ordi- 
nary shares, which will absorb £9,900. ERAT proposo to carry 
forward £1,000 to reserve fund, and to transfer remainder to the 
profit and loss account. The company has acquired valuable water 
righte, which will be used for generating electricity and other pur- 


poses requiring power. An expert has reported that by these means 


500 horae-power can be constantly obtained for eight months of the 
year, and the directors are further advised that by haroessing this 
power, they will be able to generate and accumulate sufficient elec- 
tricity to work electric and cable systems, and do whatever lighting 
may ba required. This will ¢ ffect a considerable saving, as the steam 
plant will be shut down for eight months in the year. O:herar 
ments are being entered into, which are expected to largely increase 
passenger and mineral traffic. The report of the Laxey and Ramsey 
section of the company announces a profit of £72, which it is proposed 
to carry to the profit and loss account. 


The Dover Electricity Supply Company, Limited. 


THE directors’ report states that farther capital expenditure, amount- 
ing to £7,714 1». 91., has been incurred during the year in order to 
meet increased demand for current by the installation of additional 
plant and mains. The result of the year’s trading shows that steady 
prcgress has been made, the gross profit of £1,127 17s. 5d. earned in 
1897 having been increased to £2,133 7s. 11d., after setting aside a 
snm for the formation of a depreciation reserve. Astill more favour- 
abla result would have been shown bat for the increased cost of fuel, 
arisiog out of the Welsh coal strike. It will be seen that the gross 
рок is more than absorbed by interest ‚ but the directors 
havo pleasure in stating that by tbe issue the balance of the 
ordinary share capital arrangements have been made to pay off the 
loans on which the larger part of these interest charges arise. The 
prone of the current year will thus, after meeting debenture interest, 

available for the payment of dividend to the shareholders. Daring 
the year applications bave been received for the equivalent of 
2,407 8-C.P. lamps, thus increasing the connections at December 31st 


to approximately 12,500 lamps, exclusive of the supply of power to 


the Oorporation tramways, which now reaches a maximum of 
250 H.P. daily. A contract bas been entered into for the supply of 
current for a term of years, for both lighting and power, to the con- 
tractors for the National Harbour Works. The demand for current 
for the Corporation Electric Tramways is steadily increasing, and the 
service gives general satisfaction. On July 1st last a modification of 
the company's tariff was introduced, based on a maximum of 7d. per 
unit for a period of 14 hours per day, and 3d. per unit thereafter. 
This reduction bas given general sativfaction, aud is resalting in a 
steady accession of bu iness. 


The British Electric Traction Company, Limited. 


TRA report to be presented to the shareholders at the third ordinary 
general meeting (f the company, to be held at Donington House, 
Norfolk Street, Strand, London, W.C., on Saturday, March 18th, 18:9, 
states that during the past year tke direct rs have issued 10,000 
6 per cent. cumulative preference shares of £10 each at £12 10s. per 
share, and £100,000 debenture stock at £116 per cent. The whole 
of the premiums (after deducting expenses), amounting to 
£29,135 15s. 8d., have been placed to & reserve fund, and this amount 
has, since the close of the year, been invested in consols. Since the 


closing of the books farther issues have been made of 20,000 preter- 
ence shares and £100,000 debenture steck. The proceeds of these 
issue will be brought into the next account, The subscribod share 
and debenture oapitel is sow— 5 


£300,000 in ordinary shares of £10 eact ; 
300,000 in 6 per cent. cumulative preference shares of £10 each ; 
200,000 5 per cent. perpe'ual debentare stock. 


£800,000 


The whole of the present authorised share capital of the company 
having been subscribed, the directors recommend that powers be 
taken to increase the nominal capital of the company by the creation 
of 60,000 shares of £10 each; and notice is given herewith of an 
extraordinary general meeting of the shareholders to consider, and, 
if deemed advisable, to pass the necessary resolutions. The gross 
profite, including £9,804 94. 61. brought forward from last year, but 
without taking into aceonut the aforesaid premiams of £29,135 
163. 8d., amount to £77,999 148. 7d., and, after deducting the propor- 
tion of general «xpenses chargeable to revenue, and also the expenses 
incarred in connection with schemes not proceeded with and written 
off, and interest on debsuture steck, there remains a net profit of 
reda 138, which the directors propose should be applied as fol- 
owe :— 
Remainin ion cf preliminary «xpenses written 
off .. * = rr sd iss x dis .. £5,879 1 
Reduction of goodwill acoount ... ies э» .. 5,000 0 
Interim dividend at the rate of 6 per cent. per 
annum, paid on preferenc shares to Augu-t 15 h, 


eo 


1898 ... ies РА - Е ide *. 21,195 13 8 
Dividend at the rate of 6 per cent. per annum on | 

preference shares, due February 15:Ь, 1899, accrued ; 

to December 31st, 1898 "n is .. . 2,262 1 0 
Dividend at the rate of 6 per cent. on the ordina 

shares for the past yeee T ..  .. 18000 0 0 
Carry forward to next ace, unt. és — .. 35 451 13 8 

£67,778 13 0 


Arrangements have been made for the aloption (f electric traction in 
various localities, In some cases agreements have b:en entered into 
for the purchase or leasing of «xisting tramway undertakings, while in 
others, Parliamentary powers or orders under the Ligh’ Railways Aot 
have been sccured or applied for. Some of these arrangements have 
been made in co-operation with other parties. The total amount 
expended on works, and in negotiations and promotions (after deduct- 
ing the costs of undertakiags which have been sold or transferred, 
and after writing off expenses incurred in respect of schemes or con- 
tracts not proceeded with! is £157,730 174. 7d. These matters are 
more particalarly referred to in an appendix to this report, which we 
hope t> publish next week. The company holds shares and deben- 
tures (which cost £420,731 23. 11d.) іп a large numbsr of existirg 
tramway and analogous c.mpanies, snd in some instances the 
majority of shares, with a view to the further davelopment of 
the company’s business, and the adoption of electric trac: ion. 
Particulars of mes! of these associated c mpanies are given in 
the appendix. An income of £11,853 15s. 10d. bas bæn derived 
from investmente, but a large proportion of the amount appear. 
under this head in the balance-sheet was not so employed un 
the latter part of the year. Ia order to include the r salts of 
the ишш and ths accounts of the associatid companies, which 
are generally made up to D-cember 31st, in the annual report and 
accounts of the company, the directors propose that in future the 
accounts of the company should be mad» up to March 31st in each 
year, and that the annual meeting should ba held as soon thereafter 
as possible. The directors who retire this year are the Right Hon. 
Lord Rathmore and Mr. John Smith Riworth, and both are eligible 
for re-election. Mr. Frederick W. Smith, F. O. A, retires and is 
eligible for re-election. | | | 


Bournemouth aud Poole Ele.trieity Supply 
Company, Limited. | 


Мв Азмов H. Влнюоюввон, chairman, presided over the second ordi- 
nary general meeting of the above company held at Winchester 
House on Monday, and, in moving the adoption of the report, said 
the pleasure the directors had in meeting the shareholders was en- 
hanced by the fact that the results had been better than they antici- 
pated by. the prospectus of the company. With to their 
balance-sheet, their assets were represented by investments of £4,000 
in 23 per cent. Government stock, and also an iavestment of £51,108 
103. 2d. in Bournemouth and District Electric Light Oompany ordi- 
nary shares. Tocy had also loans to that company amounting to 
£63,8919s. 10d. Ia all the amount in vested in that company amounted 
to £119,000. The premiums on the first issue of shares had been applied 
towards writing off the p expenses and it simply lefta 06 
of £18 10s. 4d , which been written off out of the revenue of the 
year. Theonly expanditare made by the company on capital account 
during the past year had been the expense of applying to the Board 
of Trade for provisional orders for the districts of Christcharch, 
Pokesdown and neighbourhood. That would include a rapidly in- 
creasing area, which in the future they considered wouli be a 
moat valuable asset to the company. The only other item on 
that side of the bslance-sheet was £4,430, sundry debtors. It 
consisted mainly of interest and commission due to December 
Slet, 1898, to that company from the Boirnemouth a.d Dis- 
trict Company, and that had now been very considerably 
reduced. On the other hand, they had their authorised capital 
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of £150,000, of which 280, 000 was yet unissued. With regard to the 
revenue account, the total receipts were £6,103 9s. 5d. and after 
deducting their expenses of about £91, they had carried forward a 
balance of £6,013 4s. 10d. to net revenue account. They had paid a 
dividend at the rate of 4} per cent. on the preference shares to June 
Slat, 1898, amounting to £1,239 15s., and also a final dividend on the 
shares, which left £8.469 available for distribution now, and the 
directors recommended that a dividend at the rate of 4 per cent. on 
the ordinary shares be now declared, which would absorb £3,262, and 
leave a balance of £1,2C6 9з. 10d. to be carried forward to the next 
account. In the opinion of the directors they held a very valuab'e 
property, for they now possessed the whole of the capital of the 
Bournemouth and District Electric Supply Company. Asan illus- 
tration of the progress made by that company, he might mention 
that during the past year there had been an equivalent of 8,752 
8-candle-power lamps applied for as compared with 9,482 in 1897. 
Taese were record figures in the history of the company, although 
it was, perhaps, too much to hope they could continue to make 
such a record of progress every year. There was an application now 
before the Board of Trade for tbe transfer of the undertaking now 
held by the Bournemouth and District Company to their company, 
and as they held the whole of the shares, there would appear to be 
no opposition to the transfer. If the transfer took place, it would 
considerably decrease the amount of their administration expenses. 

Me. Ноѕква seconded the motion for the adoption of the report, 
and remarked that the electric light had greatly grown iu popularity 
at Bournemouth. In 1897 they had 3,482 8-candle lamps applied for, 
and last year they had 8,752 8-candle lamps. The districts of Ohrist- 
church, Pokesdown, and Winton, for which they were applying for a 
provisional order, were closely pue. and should be moat 
valuable. Mr. Hosker also spoke in high terms of the services of the 
mavaging engineer, the secretary, and the local secretary. 

Mr. ALDBIOH asked whether there was any likelihood of any appli- 
cation now before the Board of Trade overriding the present rights 
of the company. | 

The CHAIRMAN said the Bournemouth Company had done a great 
deal of work in the district, and for a long time worked without a 
pre fit, and judging from the mode iu which the Board of Trade had 
acted in all other applications which had been made, he did not think 
that they need fear that the Board would do anything unreasonable 
or inequitable. 

The report was then adopted. ; 

Subsequently it was agreed to remunerate the directors at the rate 
of £300 per annum, to be increased to £500 if the Bournemouth and 
District Electric Supply Company was taken over during the year. 


British Insulated Wire Company, Limited. 


Ws have received the following account of the third ordinary 
general meeting of this company, held at the works, Prescot, on 
Wednesday, Mr. W. Marriner Brigg, chairman, presiding. 

The ОнлтвмАН congratulated the shareholders on the substantial 
progress which the company had made. Orders continued to come 
in very satisfactorily, and they were now in the position that in the 
middle of the third month of the year they had sufficient orders in 
haud to occupy their works for the whole year provided their total 
output did not exceed that of the past year, though that was not at 
all likely. They had every reason to look forward to a still more 
successful future. They found it desirable to go in for a 
still farther extension of their works, and that extension was already 
commenced. They had also arranged for a quotation of the com- 
pany's sbares on the London and Manchester Stock Exchanges. 
They had from time to time written off considerable amounts, 
aggregating some £70,002, as against depreciation, and in every way 
the company was in an excellent position. 

Mr. Еввнвуев Lan seconded the motion, which was unani- 
mou:ly adopted. 

Mr. F. Surrg, of Prescot, moved that, in accordance with the 
directors’ proposal, a further dividend of 10 peer on the ordinary 
shares, making 15 per cent. for the year, be red. 

Mr., O. P. BrARKS seconded, and the motion was unanimously 


agreed to. 
Messrs. J. E. Pearson and Thos. Snape were re-elected directors, 
and Messrs. Chalmers & Wade were unanimously re-elected auditors. 
A vote of thanks to the chairman was carried with acclamation. 


Official Announcements re Companies. 


Notion is given inthe London Gazette for 10th inst, to the effeot that 
names of various companies, including the following, will be struck 
off the register within three months unless марда is shown to the 
contrary :— | ; 
Akester Electro-Motor and Accumulator Company, Limited. 
Anders’s Telephone Company, Limited. 
Denison Auto-Telegraph Machine Syndicate, Limited. 
Economic Electrical Specialty Company, Limited. 
Electrical Piant, Limited. 
Globe Electric Company, Limited. 
Hermite British Electro- Bleaching Company, Limited. 
Lineff Electric Traction and Lighting Syndicate, Limited. 
. Mexican Gas and Electric Light Company, Limited. 
New кеа Bopp y Company of Croydon, Limited. 
Omnibus and Tramcar Electric Lighting Oompany, Limited. 
Pbæœbus Electric Battery Syndicate, Limited. 
Rogers Aro лар Qompany, Limited. 
. Belf-Generating Electric Vehicle Light Syndicate, Limited. 
Tayler-Smith Electric Company, Limited. 
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Prospectus. 


In another part of this issue will be found a prospectus of Messrs. 
W. J. Glover & Co. (established 1818), Limited. The nominal share 
capital is £102,000 in £40,000 5 per cent. preference and £60,000 
ordinary shares. The present issue is for £40.000 preference and 
£45,000 ordinary shares (£1). The company will combine the manu- 
facture of wire drawing, rubber and insulating mat zial, and electric 
cable making, and will take over the properties cf Messrs. W. J. 
Glover & Oo.’s business at St. Helens. The services of Mr. G. E. 
Heyl- Dis, managing director, have been retained for a term of five 
years. The net average profits for the past ten years hava been 
£1,847, while for a balf-year in 1898 they were at the rate of £3,400 
per annum. Worke for the electrical and rubber departments of the 
business have been acquired at Warringtcn. With the amount of 
the present issue it is proposed to extend the present wire-dra 

and rope-making business at Bt. Helens, and to equip the factory 
acquired at Warrington. The company claims that it will be in the 
unique position of being able to manufacture electric cables direct 
from the raw material, saving intermediate profits. The vendors take 
252,000 (£17,000 in cash and £35,000 ordinary shares). The list 
closes on Wednesday next. 


Rockhampton Gas and Coke Company.—The report 
of this company for the half-year ended December 31st, 1898, shows 
that the gas operations bave made a profit of £2,111 and the electrical 


operations £286. The company has just received the sanction of 


His Excellency the. Governor in Oouncil for powers for electric 
lighting at Rockhampton for the full term of 42 years. The com- 

ny’s position in connection with the supply of electricity for Rock- 

mpton and its suburbs being thus assured, the directors intend 
issuiog debentures on the London market. The revenue account 
(electrical) shows fittings, current sold, professional services, £50, 
and rental on fittings £28 odd = £1,012, this leaving a balance of 


£286, which has been carried to net revenue account. 


County of London and Brush Provincial Electric 
Company.—The directors of this company have decided to recom- 
mend payment of a dividend on the preference shares at the rate of 
6 per cent. per annum, less income-tar, for the six months ended 
December 318, 1898, carrying forward £5,774, subject to confirma- 


tion at the annual general meeting to be held on 27th inst. 


Bournemouth and District Electric Supply Com- 
pany.—A meeting of the above company was held at the offices of 
the Oounty of London and Brush Provincial Company, Moorgate 
Court, on Monday. A representative of the ELECTRICAL Review, 
who attended to report the proceedings, was informed that the meet- 
ing wat private. 

F. H. Royce & Co.—A prospectus has been before the 
public this week inviting applications for an issae of 6,000 £5 pre- 
ference shares (6 per cent. cumulative) in F. H. Royoe & Co., Limited, 
electrical and mechanical engineers, of Hulme, Manchester. 


Royal Electric Company of Montreal.—A quarterly 
aa. cf 2 per cent., at the rate of 8 per cent. per annum, has been 
de Я 


City and South London Railway Company.—L«tters 


of allotment for the issue of £375,000 ordinary share capital have 


been posted. 


TRAFFIO REOEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending March llth, 1899, were 4212 9s. 6d.; aggregate ю date, 


£1,676 85. ба 

The Bristol Tramways and Carriage Company, Limited.—The for the 
week ending Маон 10th, 1899. were £2,495 15s. ; стве rer өч period, 
1998, 49,959 18s. Ad.; increase, £200 1s, 10d. 


The City and South London Баптау Company.—The for the week 
ending March 12th, 1899, were £1,072; week 
41,071; decrease, £5; total receipts for agit ^m „ £19,179; ocorre- 
sponding period, 1896, £11,796; increase, £888, open, 8j. 
The Dover Corporation Blectric Tramways.—The receipts for the week 
enang March 1lth, 1899, were 2147. 4s, 7d.; week en March 
12th, 18908, £100 6s. 9d.; increase, 246 18s. 10d. Total receipts to 1899, 
£1,480 Is. 8d. ; corresponding period, 18е, £109 lis. 6d.; increase, £881 
9s. 9d. Miles of track open week en March 11th, 1799. i eias 


ending March 13th, 8. Car miles run w en 
11th, , 4814; week ending March 12th, 1898, 8,051. Number of 
саа S ines ending March 116, 1899, 11; week ending March 19th, 


The Dublin United N Company.—The receipts for the week ending 
y e 


41,682 11s. 8d.; ditto, electric cars, 
£625 12s. 9d. ; total, 28, les 188. 24. ; corresponding week! 
Co., horse cars, 22 847 4s. 100.; ditto, el 

D. 8. D. Co., electric cars, £878 108.; total, 108. bs » 
2351 28. Sd.; aggregate to date, 281,794 0s. 11d.; ditto last year, £30 9d. ; 
increase to date, £1,522 0s. 9d. Worked:—The mileage open is 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
March 8th, 159, were £801; total receipts to date, March 8th, 109, 
0 Miles of track open, 83. Car miles run, 6,866. Number o 
cars, 

The Liverpool Overhead Railway Com rue receipts for the week ending 
March 12th, 1899, amounted to 21554; corresponding week last year, 
£1,830; increase, £84. 


The South Staffordshire Tramways Company.—The receipts for week ending 
March 10th, 1899, were 2688 Ов, 8d. 3 receipts for 10 weeks, 
25,984 5s. 7d.; week ending March 11th, £688 188. 6d.; aggregate 
receipts for 10 weeks, £5,789 108, 4d. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Stock Cloaing Closing during 
AME or Dividends for Quotati : week ended 
" POATE шатан Cree узан. |. March ath. arch 16th. March 15th, 
1696, | 1807 ; Highest.| Lowest. 
African Direct Telegraph, 4 % Debs. se dis 100 ee 100 —104 100 —104 us ves 
Amason Telegraph, 5 i iis T „ 10 ES 8— 4 8 — 4 € oe 
Do. do. 5 V Debs. Red. ii Ad ..|100,| ... .. | 87 — 92 87 — 92 sss — 
Anglo-American Telegraph. .. Stock 2 13. 8 9в| 65 — 68 | 65 — 68 66 | 63 
Do. do. 6 Ф Pref. esse. Stock 5 6. 6 6 95 1173—1184 1163—117 1183 | 1163 
Do. do. Deferred... ...  ..  ..|Btock| ... | ... |185. Y 14j— 147 | 139— 141 | 148 | 13H 
Brasilian Babmarine Telegra . 10 7 17 95 | ... | 16 — 164 | 16 — 164 166 165, 
5 K Debs. 2nd series, 1 1908 „| 100 | .. Ns 110 —114 1110 —114 xus es 
Chili Tai е. Nos. 1 to 44 000 E sis 95 5 |4 & 4 @ 22— 84 22— 3} 
Commercial Cable кз $100 | 8 8 190 —200 |197 — 200 " us 
Do. do. Sterling 500 year 4 & Deb. Stock Red. Stock ke 105 —107 |105 —107 | 1004 | 105% 
Consolidated Telephone Construction and Peete E m A $5 I e 
Cuba Telegraph ... ui is ‘es 8 7 & — 1 104 T 
Do. 10% Pref... 0. e e . 10 10 Ф 10 175 — 184 | 174— 184 
Direct Spanish Telegraph  ... seu “ee 5 4 4 4 — 4— 5 
Do. do. 10 J Cum. Pref. 5 10 $5 10 10 — 11 |10— 11 108 | 10% 
Do. do. 4$ % Debs., Nos. 1 to 6, 000 . 50 2 4} 104 —107 % 104 —107% 
Direct United States Cable... iss ... | 20 „б j 124— 122 |1 1 194 
Direct West India Cable, a. % Reg. Deb. ... sue ..|100,| .. us 108 —106 |108 —106 s p" 
Eastern Telegraph, Ord. 8 idi na Stock ТЯ 180 —185 |180 —185 188 | 181 
Do 80 Fret Btock 100 | ... er 104 —107 95 = ie 852 
o ebs., ble August, 1800 . 100 | 5 09 —102 — m ө 
Do. Mort. Deb. Stock Bt Stock 4 н 4 5 126 —180 125 —129 127 | 1254 
Eastern Extension, Atalaia, and Chins: N 10 7 7 18 — 183 | 18 — 184 | 18} 183 
16,9001 { Do. 5 V (Aus. Gov. Sub. ) Deb., 1900, red. ann. 100 | 5 Ф Б % 99 —103 90 —103 
drgs., rog 1—1,049, 8 9764, 826 
64, 400 ^ Do. do. Bearer, 1,060—8 0во—8,975, 4, —6,400|100|5 Y 5 100 —108 100 —108 
Е Ро. sf Deb. N ES en Stock| 4 4 125 —129 125 —129 
astern an uth can Tel 5 ort. Deb. 
{ 5 er s d ae as bs } 100 6 | ... 99 —103 | 99 —103 ; 
А Ar do. bearer, 2.844 to 5,500 | 100 | 5 see 100 —108 |100 —108 Pus e 
ро: Ф Mort. Debs., No. 1 to 8,000, red. 1909 | 100 | 4 Я 102 —105 |102 —106 ГМ " 
5% р MI Mt. Debs. (Mauritius Sub.) 1—8,000 | 26 | 4 ie 104 —107% |104 —10795 | ... as 
Globe Т, Telegraph a TT TP eos РА ..| 10| 44 4h 122— 171 1 1 183 | 12] 
Do. 6 95 Pref. be T ..| 106 6 17 — 17 102— 17 30 16H 
Great Northern po. of Copenhagen.. „| 1010 10% 30 — 81 80 — 31 ie 
Halifax and Bermuda Oable, 44% lst Mort. Debs., 100 100 —103  |100 —108 А 
within Nos. 1 to 1,200, Red. p. A M Ы 
ndo-Huropean Telegraph e | 25 10 10 .. | 57 — 60 57 — 60 à ves 
London Platino-Brasilian Telegraph, 6 % Debs. ... .. | 100 | 6 6 .. {108 —111 1108 —111 ge 
National Telephone, 1 to 484,507 6.4 „ 8815 |6 6 44— 5 4$— 5} 5 44 
Do. 6 Cum. let Pref. m ees *. 106 6 6 18 — 15 12 — 14 184 | 18 
Do. 6 *5 Cum. 2nd Pref. ... 10 | 6 6 6 13 — 15 12 — 14 134| 123 
Do. 5 J Non-oum. Ard Pref., 1 to 250,000 5 5 5 5 — 5 — 5} 5 48 
Do. a Deb. Stock Red. Stock 8j 84 33 99 —101 99 —101 1003 | 99 
Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5 os 2 | H— 1 2| * 
Pacifico and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 106 —108 [106 —108 ; e 
Reuters ње eee eee eee 99€ eee 8 5 5 64— 74 = 73 da 
Submarine Cables Trust. ET ae s .. |Oert.| ... sve 189 —144 140 —145 
United River Plate Telephone sc we ce. 56|5% 6% 54 | 4 54 L 
Do. do. 5% Debs. ... isi ... |Зёоск] ... ia 104 —107  |104 —107 ate 
West African Telegraph, 5 % De 100 5 Ф |5 % 98 —101 99 —102 1044 
West ом America, Мов. 1—80 ‚000 and 58, 001—858, 008 23 | .. 27 1 1 - . 
Do. do. 4% Debe. ; 1—1,500 | gua. Bras. Sub. Tel. | 100 | . n 108 —106 |108 —106 i 795 
Western and Brazilian Telegraph 4 Ф Deb. Stock Red. ... |Віоск| . ies 107 —110 107 —110 . 
West India and Panama Telegraph ... - 22 „| 10) 1 2 13— 23 13— 23 
Do. do. 45 д Cum. 1st Pref. ... 10 6 6 104— 11 101— 11 10j i 
Do. do. Cum. 2nd Pref. ... | 10 8 6 9 — 10 9 — 10 А 
Do. do. 8 x Deen Nos. 1 to 1,800 | 100 5 5 105 —108 |105 —108 , 
Western Union of U.S. — 6% Bter. Bonds .. | 100 | 6 6 98 —103 |100 —105 . 


80,000 Charing Cross and Strand Electricity Suppl 5\6%|7% |8 III 123 11 ipd © 
20,000 do. do. do. 44% Cum. 5 .. js s 6 — 64 6 — 6jxd| 63 
84,000 Chelsce. Electricity Bupply, Ord, .. 5 5 6 % 8 — 9xd| .. 

60,000 Do. do. Ф Deb. Btook Red... Stock 44% | 44 . 114 —116 114 —116 

50,000 | City of London Electrio Lighting, Ord. 40 01-00000 L| 1017 10 6 Ф | 194— 20} | 18 — 19 ха 193 188 
10,000 ре: on Nos. 90,001 to 100,000  ... $s scc T 10 us Pos 9 — 20 18 — 19 xd 

40,000 Cum. Pref.,1 to 40,000 see 10 | 6 6 6 Ф | 15 — 16 15 — 16 ха 1533; 154 
400,000 Do. 64 Deb Btock, Sori Borip. (ian. э £1 at £115) all paid .. 5 5 .. 194—129 [124 —129 

80,000 County of Lond. & Brush Prov. E —80,000 | 10 nü nil nil 12 — 18 114— 123 123112 
10, 000 о. до. do. Nos. 80,001 6 5 40,000 10 .... wis .. | 12 — 18 114— 124 

30,000 Do. do. do. 6 V Pref., 40,001—60,000 | 10|69, 63; | 6 % | 144— 164 |14— 163. | 143 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 51... |6 54 — 5 — 51 
15,661 | House- to-House Electric Light Supply, Ord., 101 to 16, 761 5| ... |4 6 | 9— 10 84— ха .. . 
12,000 Do. 7 96 Cum. Pref. ... 6|7% 7 925 m 104 9 — 10 xd i 
110,000 | London Eleotrio Supply © рее Limited, Ord. aie 8| .. > Уз 4 81— 4 

48,050 Do. do. do. 6 95 Pref. 5 |... . 169% | 6— 7 63— 7 xd ae 
100,000 Do. do. do. 49% Ist Mt. Db. Stock Rd. |Stock| ... з * |104 —1C6  /|106 —107 107 | 105i 
62,500 | Metropolitan Electric Supply, 101 to 62,500 Vei * 1065 169% 5 Ф 163— 173 16 — 17 165 164 
22, 500 Do. Nos. 62,501 to 85,000, £7 pai 10| .. |... | .. | 194— 18h 12 — 18 "ur aed 
220,0007 ote, First Mortgage 8 Stock | ... dà 4 .. 118 —121 |117 —120 117 Е 
6,452 | Notting p Electrio Lighting " 10 | 4 6 6 1641— 174 | 164— 174ха) ... |... 
81,980 | Bt. James’s and Pall Mall Electrio Light, Ord. .. 5 103 14 |144 164— 174 | 164— 174 17% 162 
` 20,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 988 
65,000 | South London Electricity Supply, Ord., £8 paid es "T m 81— 84 81— 83 83 3} 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 TT 5/9925, 112 % 12 Y | 154— 164 | 164— 16 164 | 154 
* Subject to Founder's shaven t Quotations on Liverpool Stock Exchange. 


Unless otherwise stated all shares t Dividends ш deferred share warren ies pronta Doing вава na cont 
: Dividends marked CCC 
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SHARE LIST OF ELECTRICAL COMPANTES—Oontinued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


МАМЕ. 


Aluminium A“ shares, Мов. 1—60,000 ... P T 
Do. 44 95 Ist Mort. Deb. Stock Red. ^ js 
British Electric Traction 


Do. do. 6 Cum. Pref. 80,001—40,000 ` 
issued at £2 10s. prem. all pd. ) 
do. 65% Perpetual Debenture Stock 
Brush Eleol. Enging. . Ord., 1 to 90,000  ... 
Do. o. Non- oum. 6 % Pref., 1 to 90,000 
Do. do. Perp. Deb. Stock e 
Do. 2nd Deb. Stock Red.  ... 


do. 
Callender’s Cable Construction shares, Nos. 1—20,000 ... 
Do. do 44% 1st Mort. Deb. Stock Red. 
Central London Railway, Ord. Shares а ees 
Do. do. do. £8 paid d 
Do. do. Pref. half-shares £3 paid 
Do. do. Def. do. £5 paid ү 
City and South London Railway  .. 


Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. 
Crompton & Ov., Nos. 1 to 82,098  ... 
Do. 5% 18 Mort. Reg. Debs., 1 to 748 of 


£100, and 901 to 1 ,070 of £50 Red. 
dison & Swan Utd. El. Lgt., “A” shares, £3 pd. 1 to 99, 261 
Do. do. do. „A“ Shares, 01—017, 189 
Do. do. do. 4 Y Deb. Stock Red 
Electric Construction, 1 to 112,100 ... vis 
Do. do. { , Oum. Pref., 1 to 25, 00 .. 
Do. do. Perp. lst Mort. Deb. Stock is 
Elmore's Patent Copper Depositing, 1 to 70,000 ... ʻi 
Elmore’s Wire Manufacturing, 1 to 60,885, issued at 1 pm. 
Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 5 
неу, (W. “te Telegraph TEN On. а ii T 


Do. do. 4 | 
India- Rubber, ius Posh and Telegra "Works ss 
11 Do. oar oe d od 4 % 1st Mort. Debs. 

verre ead Railway, 8 M iis 
do. Pref., £10 paid ius m 
Telegraph Mox ge and Maintenance ... d 

Do. 4 % Deb. Вав. Nos. 1 to 1,500 Red. 1900 . 

Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,00 


do. 55 Cm. Prf. Nos. 6,601 to 20,000 


540, 0001 Waterloo and City Railway, Ord. Stock  ... — T 


+ Quotations on Liverpool Stock Exchan 


Dividends marked $ are 


Stock 


100! .. 


or | Dividends for 
. the last three years. 


[Vol 44. No. 1.112, Marcu 17, 1699 


| Business done 


losin. Closi 2 
Quotation Quotation aura week 
ar. 8th. Mar. 15th. Mar. ]5th, 1899. 
Highest. | Lowest. 
3— 8 „ 
94 —100 94 —100 aa - ' 
174— 18 |21 — 22 | 24| 184 | 
184— 188 |132— 144 14 | 18 | 
125 —127 126 —129 129 127 
1 9 2 — 2 2 2 
8 2 24— 20 eve eee 
110 —114 110 —114 ius id 
101 —104  |101 —104 |103 |... | 
121— 133 121— 1 18 | 12H | 
114—117 114 —117 Ж | 
92— 103 | 9$— 104 103, 10 
7— 7 — 8} 745 7 
34A— 13 — 4 В 
41— 4— 4 
22% 70 — 72 | 68 — 70 . 
44— 53 — bł 
31— 3} 31— 37 . 
98 — 101 98 —101 Gas xis 
21— 23 24— 23 25| 2% 
4— 5 4— 5 n S 
98 —100 97 — 99 99? 
231— 21— 2 2186 2j 
3 — 8 — 88 
108 —106 [103 —106 | 1048 
§— 8 a { eee ee 
й— — = T 
10 — 123 10 — 12 
27 —98 | 26 — 97 262 | 26 
184— 194 |184— 194ха! 193 
. j118 —116 112 —116 ха! 115 iss 
10 %| 22 — 23 |22 — 23 224 | 22 
102 —106 102 —106 ix vs 
83%! 10 — 1 §—10 „ i 
14j— 15 | 14f—147 |.. 8 
40 — 4h 38 — 42 xd| 393 383 
.. 1104 —107 104 —107 ie n 
Sus 91— 93 10 — 104 108 | 10% 
. 651— 6 5&— „ 
8 95109 —112 109 —112 112 


t Unless otherwise stated all shares are full 
от a year consisting of the latter part of one year and the first part of the next. 7 рей, 


| 
| 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
shoes Gael Electric Supply, саша £5 P ү id) 10}. National Electric Free Wiring, 10s. paid, §—}. 
British uminium, Ordinary, 104—114 ; 7 TS Smithfield Market Electric, 34—44. 
House-to-House, 44%, Debentures of £100, 104—107 T. Parker, £10 (fully paid), 163. 
Kensington and Knightsbridge Electric Ligh ting, + 
‘te fully (рей) 125—184 ; 1st Preference 8 6%, 25 
y pai ТА аер Kk aei „Debentures, 107—110. Dividend, 1898, 
8 From T ы Bhare List. Bank rate of discount 3 per cent. (February 2nd, 1899). 
MARKET QUOTATIONS, Wednesday, March 15th. 
CHEMICALS, &о. This week. | Last week. 120гевве or METALS, &o. (continued). This week. | Last week. | Decrease. 
— | —ͤ — — — n j oder 
a Acid, > ees mede per cwt. 5/- | bJ- | f Ebonite Rod per Ib. B/- | 8/- | } 
„ .. per owt. 22/- 22/- | A Sheet per lb. | 5/- | 5/- | 
6 и — . per сті. 82/- | 82/- g Copper Bars per ton | £79 £79 
6 w Bulphario T e per owt. 5/6 5/6 g и Wire (basis price) perlb.| 93d. d. 
a Ammoniac, Bal] .. e рег cwt. 87/- | 87/- 9 n Sheet . per ton £79 £79 
к Ammonia, Muriate (grey) per ton £19 £19 g » Rod а per ton 279 | £79 
Р (white) per ton £26 £26 n German Silver Wire per lb. 1/6 | 1/6 
а Bleachin powder T +» per ton £6 15 £5 15 h Gutta-percha, fine per lb. | 6/- 6/- 
a Bisulphide of Carbon .. . per ton | £15 £15 h India-rubber, Para fine per lb. 4/44 4/44 
а Вогах T oe „ per ton £1610 216 10 í Iron, Charcoal Sheets .. .. рег ton £18 £18 ee 
a Benzole (o 800 - oe e+ per gal. 7/- 7/- 4 „ Pig (Cleveland warrants) per ton 47/1 47/74 64d. dec. 
a » 90 °/.) T +» per gal. 5/6 5/6 n é „ Forgings, according to size per ton From £11 | From #11 T 
a Copper Кад per ton £25 10 £26 10/- dec, i , Scrap, heavy рег ton | 50/- to 55/- | 50/- to 55 
a Lead, Nitrate .. per ton £28 10 £28 10 is i „ Wire galv LUN. No. 8. per ton #95 49 5 
a „ White Sugar per ton £80 10 #80 10 g Lead, English Ingot .. per ton £15 £15 | 
» Peroxide .. e .. рег ton £27 10 £27 10 0 Sheet per ton £15 £15 | 
a Methylated Spirit "a .. per gal. 2/9 2/9 1 Mica (uncut slabs 8” long) per Ib. | 6/6 | 6/6 
a Naphtha, Solvent (90 % at | m Manganin Wire No, 28.. per lb. 8/- 8/- 
160° C.) per gal. 5/6 5/6 g Mercury . per bottle £85 | 4865 
a l'otash, Bichromate, in casks. per lb, Bad. 82d. p Phosphor Bronze, ‘plain castings рег lb. | 1/- to 1/4 1/- to 1/4 
a " Caustic (75/80 ? . perton £24 £24 p Ч rolle d bars & rods per lb. 1/- to 1/4 1/- to 1/4 
a " Bisulphate .. per ton £85 £35 p " r''d strip & sheet per lb. | From 1/2 | From 1/2 I 
a Shellac ee .. per cwt. 67/- 67/- о Platinum oe per oz. | £8 116 | £866 bs. inc, 
a Sulphate of Magnesia tà .. per ton £4 10 £4 10 p Silicium Bronze Wire .. .. per lb. 10d. to 1/1 | 10d. to 1/1 T 
a Sulphur, Sublimed Flowers . per ton £6 15 £6 15 í Steel, Magnet, acc'd'g to desc’ "P 'n p. ton | From £15 | to £40 
a " Recovered . per ton £5 15 £5 15 í Stsel, ver ain in bars .. А £58 £58 
a " Lump ., .. per ton £5 5 £5 5 g Tin, block . . per ton £115 | £116 
a Soda, Caustic (white 70 o) o) «+ per ton £7 10 £7 10 g d “ЖОН 1 2% * per lb. 1/6 L6 
a „ Crystals .. . per ton £8 £8 » wire Nos. 1 to 16 per lb. 1/6 1/6 | 
a „ Bichromate, casks per lb. Bd, 8d. үү hite Anti - fric 1 5 Metals | 
‘White Ant” brand per ton | £40 to £65 | £40 to 265 
METALS, &c. j Yarns, Cotton, Single 101Ь, bundles pr lb. 72а. 7%. ' 
b Aluminium Wire, in ton lots.. per ton £224 £224 j „ Flax, 6 or 8 lea.. per Ib. 4d, 4d. 
b Sheet,in ton lots.. per ton £191 £191 j „ Hemp, 8 ply 10 Ibs. per lb. 84d. Bad. 
p Bab b itt” s metal ingots .. per tcn | £65 to £180 | £65 to £180 j „ Russian, 10 lbs. per lb. 42а. 4&d. 
c Brass (rolled metal 2" to 12") basis per lb. Sad. Ad. j " Jute, 180 lbs. rove per ton £19 £12 
c „ Tube (brazed) per lb. 10d, 10d, j Manila, 24 thread . per ton £83 10 £33 10 
е „ Wi ire, , basis per lb. 82d, ead. г k Zinc, Sheet (Vielle Montagne bnd. р 12 431 £81 | wile 
ss is sup lied by Quotations supplied by | Quotations supplied by 
ошта Q. Boo f The india- Rubber, Gutta-Percha, and k Messrs. Morris Ashby, Limited. 


& Co, 
b The Bri British aer Company, Ltd, 
: в Mesers. Thos. Bolton & Sons, 


ears. 


Messrs. Bolling’ & Til), 


& Lowe. 
Í Messrs, Henrj d. Yeo & Oo, 


| { Messrs. 


Telegraph Works Company, Ltd, | 
g Мент», Janes & Shak i 


i Messrs, San W e & Co. 


ohnson, Matthey 
о The Phosphor Bronze Company, Ltd. 


АА 


— - ea 


~ 


| 


: 4 | 
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NEED AN ENGINEER S WORKSHOP 
BE DIRTY P 


A CONTRIBUTOR to the Mechanical World considers that though some 
amount of dirt is unavoidable it need not be so obvions and plentiful 
as itis. He enumerates dirt as caused more or less directly by want 
of light, or by earth, or dirt floors, moulding and borings, &., graphitic 
carbon, rust and oil. All glars roc fs are reocmmended on the score of 
light. Few shops can be well lighted from the sider, and the single 
floor shop is bound to succeed beet. Heroe, in big cities, good shops 
cannot; as a rule, be constructed for reasons of expense. 

Floors of dirt are now less common. If they must ba used water 
will not prevent the red dust of iron rut from rising. Oa this point 
a lessen might, perhaps, be taken from American railroads which 
have prevented dusty tracks by a fine spraying of petroleum. A con- 


 erete floor is good if kept clean, and so is wood. With concrete a 


machine. can be put down anywhere and held fast. H. les can be 
easily filled up in a concrete floor, but they are cold. We bave seen 
nice floors in a light machine shop made with nailing strips con- 
creted in, and boards laid solid on the concrete. Such b-arcs should 
be narrow. 

As regards sand from castings, this is inexcusable. Castings ought 
to be cleaned out snd cores thoroughly removed before they enter 
the machine ehop. We bave years ago seen a crank pedestal cap 
actually rent out finished for erection with a lot of core sand in the 
oil box. Onur author recommends pickling and sand blasting to cleau 
castings. Americans are great at pickling, and leave as little hard 
work as possible for machines to cope with. Why, it is asked, can- 
not castings te cleaned by steel brushes on flexible shafts ? Then, as 
regards turnings and boring», these ovght to be properly caught and 
provision should be made to catch all soap-water. Іа the best shops 
to-day macbine tools are fed by pipes, which keep up a constant flow 
of cil or other lubricant to the cutting tool, such oi] flowing through 
filters on its return. Rust isto be avoided by keepirg a shop dry 
and warm, avoiding watering, which need not be done if a shcp is kept 
clean. Ае regarde cil, far too much is used, snd splashes about every- 
where. In one American shop, machines are painted white, and, if dirty, 
can be seen. They assist to keep a shop light. In a dirty shop the 
tidiest and best of men cannot keepthemselves clean. Asa rule men are 
wasteful and dirty as regards, say, the use of oil, which they use very 
carelessly. But old time workshops were not such as to encourage 
men to beclesn. In the best modern shops, and, we believe, some 
of the German shops as well as many American, are models of con- 
venience. But it is not the large workshops becked by capital which 
is difficult to keep clean; euch shcps can usually pick and choose 
their men. They can sfford every necessa:y or desirable appliance, 
and they can compel its use or sack the msn who won't be clean and 
careful. Smaller shops have not ths means, they cannot pick 


` аһа chese men and are more or less at the mercy of the men 


-who, as we well know, will ruin any scheme of tidiness and curse 
it as a nuisance. Nor does а clean and tidy man alwsys havea 
bsppy life in such sbops. His fellows sneer at him as a 
"t ff," a term which they qualify with the 06001 adjective sug- 
gestive cf slaughter. The failing of the London workman is 
as a rule thst be insists on wearing unsuitable clothes which 
cannot possibly keep clean, and he cannot possibly sfford to buy 
enovgh new ones to keep reasonably tidy. In north country shops 
the men wear white cotton and appear fresh and clean on Monday. 
This rule seems to apply to the engine shops. In machine shops the 
men usually present a lese tidy appearance. But tidineis and 
cleanliness may be overdone. We have known men who would, left 
to themselves, never get anything done beyond tidying up and 


keeping stock, s1ways on the move to clean it, while important work 


was waiting to be done. This sort of thing is found where men have 
no sense of proportion. If a man is lacking in this sense he is 
usually bopeless. It may be concluded that a workshop need not of 
necessity be specially dirty, if it is kept clear of accumulated old 
stock, and the scrap heap is properly run. 


THE VENTURI METER. 


Тни Venturi meter is а contrivance for messurirg large or small 
flows of water. It depends for its action upon the fact that when 
water flows through a tube of varying cross-section the pressure is 
less where the velocity of flow is greater. The form taken by the 
meter is that of a length of tube with a comparstively sudden re- 
duction of diameter by a conical piece down to the throat diameter, 
and a longer cone tapering up to the original diameter at the dis- 
charge end or down-stream end. 

If in such a pipe three vertical gauge tubes be inserted in the 
parallel pipe above and below the tapers, and also in the throat itself, 
the water level in the threat pipe will stand below that in the other 
two pipes or picsometers. As made, the Venturi meter consiste 
simply (1) of such a constricted pipe as above described, and (3) of 
clockwork mechanism to register the pressure differences in the 
normal and constricted sections whereby the velocity of flow can 
be calculated and, therefrom, the volume. As the head causing 
velocity varies with the equare of the velocity, and as the velocity 
in a filled pipe must be exactly proportional to the cross-section 
at any point,and as the pressure head at any point must cor- 
respondingly vary with the square of the velocity, being least at 

ts of pee velocity itf is clear that the theory is simple. In 

e throat gauge tube, however, there may even be а vacuum and 


‘the minus head cannot then be measured, which is due to velocity. 


This difficulty is got over by using a mercury tube acting by 
suction, a small column of mercury being equivalent to a much 
greater pressure than a water column. Up to diameters of pipes not 
exceeding 60 inches, the Venturi tube is built up of sections of flanged 
ipes of the required taper to form the two truncated cones: the 
hroat piece is separate and either made of or lined with gun-metal. 
Round the throat is the annular pressure chamber communicating 
with tbe throat by means of several holes drilled radially at equal 
circumferential distances. A similar pressure chamber is placed at 
the large end of the short or up-stream cone, and one may also be 
placed at the larger end of the down-stream cone for observaticns of 
final loss of bead. Ia an 18-inch pipe the throat will be only 6% 
diameter, or th the pipe ares, while at any time by means of the 
piesometer gauge the pressure and fl »w can be found. This does not 
register. In the Journal of the Franklin Institute a registering appa- 
ratus is described as devis: d by Messrs. Connet and Jackson. 

This apparatus registers the pres sure at a given instant in terms of 
the total discharge since last registry, similar to a gas meter. It 
consists of a vessel connected by small tubes to the up-stream end, 
ar d the throat cf the Ventmi. One tube connects above the mercury 
in a well, the throat tube connects above the mercury in a tube with 
a emall opening in its lower end into the mercury in the well tube. 
Io this way a mercury pressure column is secured. The higber side 
of the column bears a float carrying a small wheel on a vertical 
spindle, and this wheel is pressed against a cylindrical drum which is 
periodically revolved about & vertical axis by. mechanism. This 
drum carries a raised surface, the upper limit of which is formed 
spirally, and as the drum revolves this raised surface comes under 
the wheel of the float and lifts it slightly beyond the depressed 
surface of the drum. This raised surface makes contact with the 
wheel sooner or later, according as the velccity of flow through tbe 
throat holde the float low or high. In this way a high velocity causes 
a greater circumference of the dram to pass under the float wheel 
before the raised portion lifts the wheel and puts the drum out of 
gear, and terminates that period of registry. The total drum circum- 
ference represents a throat velocity of 38 feet per second. This is 
the highest velocity which can be registered. 

The drum is tripped every 10 minutes, presnmbly to an initial 
position, and one revolution is given to it. The actual reading of 
the apparatus is thus made on tbe assumption that the velocity 
during the period of that one revolution has been the same for 10 
minutes. For such an approximation there appears quite an un- 
necessary complexity. A continuous record might, we think, be 
readily obtained by teking off the reading frcm the revolution of the 
wheel on the float tteam, and causing this to revolve by contact with 
a conoid drum, as in Ashton's second-power meter, or by means of 
tke revolving disc of Ashton’s first-power meter. Both cf these give 
continuous records very simply. The Venturi meter has been tested 
at Holyoke and shown to register a discharge at tbroat velocities, 
of 9 to 50 feet per second, in small: sizss, and 4 to 35 feet in the 
larger siz, within 0 to 5 per cent. of the actual discharge, the regie- 
ter: d flow being less than the actual. The Venturi tube can so easily 
be adapted on any pipeline, and is so little liable to stoppage, that 
it ought to prove useful on water-power installations. The Franklin 
Institute recommend it, but advise a continuous register. At the 
рте station of the Pioneer Electric Power Company at Ogden, 

tab, the 48-inch meters receive water from a 6 feet main, 4,000 feet 
long, at 40) feet head, which in turn receive it from a wooden flume 
6 feet diameter and 3,000 feet long at 50 feet head. Throat ratios 
vary from 1: 44 to 1: 16. | 


A JUST. WAGE. 


Tum second of the course of Monday free lectures was delivered at 
Glasgow University by Prof. Smart. He endeavoured to define a 
just wage, and he explained the constant slow rise in wages as dueto 
the fact that wealth is increasing faster than population, and there- 
fore the demand for labour goes up faster than supply. | 

Individual cases of bardship are due to the fact that in man 
trades man is still trying to compete with machinery. There is hard- 
ship during the process of conversion just a* there would be, for a 
time, if Hurope were to disband its armies and the men had to find 
their proper places as industrials. The idea of some people is, that 
an army represents so many men taken out of the competitive ranks. 
Buch gross errors, of course, are those of superficial The 
nations at large would benefit, and ultimately the soldiers would 
benefit, though they might suffer before they had found a means of 
becoming producere. | ) 

No man now produces the whole of one thing, so he cannot be 
paid the value of bis labour by a close assessment. Hence arises 
the payment.cf fixcd sums of money. The worker is kept from 
being ground down by various causes, chief among which is his 
personal liberty to go to another employer. Wages cannot be paid 
for any length of time above what the work wil] stand. Capital st 
most represente a store whence to pay wages, while the course of 
business turns work into money; but the employer who cannot 
extract a profit between the public purchase price and the cost of 
monufacture of the best-equipped rival manufacturer must go to the 
wall; and it is such men who get squeezed out by such external 
pressure. The wage earner as a class never looks on an employer $8 
other than a thing to be squeczsd. He has no thought to the means 


варо ed to bring together the weekly pay. The difficult point in 


ustment of all the factors of cost was, said Prof. Smart, that 
while the worker practically demanded that the employer should take 
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care to buy material at the cheapest price and y cut down all 
cost factors to the lowest, including his own living, the one factor 
not to be reduced was the wage of the worker. By the system of 
municipal trading, the rottenness cf which bas been well shown upin the 
muddle of the London County Council, trade s will be carried on at а 
loss by municipalities, and the loss will be juggled away at 
expense of the rates which ате paid by the traders whom tbe muni- 
cipalities reek to crush. Prices will be forced down to a minimum, 
and ruin will result to both traders and the municipal shops. It is 
to this end that such vestries as Battersea are fast tending. Now 
before any such system can be a success, absolute honesty is essential 
in everyone. Without tbis quality mankind could not endure a week 
of sccislism. There would Ге one worker to nine idle loafers. But 
for this painful fact we could wish no better system. 

With human nature as it is socialism is impossible, because the 
mass of socialists would not varry their share of the general load. 


а ————__—__ 


SOME EXPERIMENTS BEARING ON THE 
THEORY OF VOLTAIC ACTION.* 


By J. BROWN. 


In former papers on the Theory of Voltaic Action“ f I have adduced 
evidence in sup of the view that the difference of electric 

tial ob near the surface of two metals in contact is caused, 
or at all events, mainly influenced, by tke chemical activity of films 
condensed on their surfaces from the atmosphere (vapour or gas) 
in which the metals are immersed. From this view it would 
naturally follow that, if all chemically active films and all atmo- 
sptere competent to produce them could be removed, the difference 
of potential would disappear also. This inference has been pointed 
ont ard acted upon by previous experimenters, as is well known ; 
but it ap d to me that no certain test of the theory could be 
obtained in the way they suggested without elaborate precautions as 
re details; and the experiments here to be described were under- 
t in the hope that more definite results might follow greater care 
in the work. | 

The method adopted was to enclose a copper-zino volta condenser 
in a glass tube containing nitrogen at a small pressure, *ogether with 
metallic potassium and sodium, the expectation being that these 
metals would absorb any remaining water vapour or other agents 
(compounds of oxygen, &.) that could exert chemical action on 
the sine. 

The condenser is represented in the figure. Its plates are 101 mm. 
long by 47 mm. wide. The copper plate, о, bas prolongations at both 
ends, to which are attacked the fittings, D m, and the springs, B s, 
for the support of the whole system in its glass tube. the pro- 
longation, 4, of the copper plate is ga din, on pointed screws, a 
brass slecve, into wbich is cemented tbe late, G, as an insulat- 
ing support for the zino, z. The free end of the glass plate hangs in 
a notok in the fitting, B, and can move to the extert of the width cf 
this notch, ro as to separate tre plates when the condenser with its 
tube is tilted over till the sinc falls away frcm the copper. Two 
curved springs of strip steel are placed b.tween the glass and the 


sinc, to keep them apart; while they are held together by three 
screws, g through the glass, and about half way through the 
sinc. ese acrews also serve to keep the с pper and zinc, when in 


their position of nearest apprcach, at the uniform distance of abcut 
003 mm. 

The surfaces of the plates were made true by carefal filing, scraping, 
and testing by a surface plste. Platinum -t ipped contact springs, P v, 
are provided to mske connection with platinum wires sealed into the 
containing tube, which is of lead glas», 53 mm. diameter, and about 
30 cm. long, with a leading tube attached on one side. The measure- 
ment of the difference of potential was made by a well-known zero 
method. The deflection given by a quadrant electrometer, on 


separating tbe condenser platcs, was annulled by connecting the 


lates to points in a circuit of variable high resist at oe, containing a 
3 gravity Daniell cell; the electromotive force required thus to 
anneal being taken as equal, and opposite to the difference of elec- 
trostatio potential at the plates. Three rimilar sets cf measurements 
were e with this spraratus, continuing after it bad been sealed 
up respectively 6 months, 11 years, and 73 year. In the intervals 
between observations the plates remsined out of metallic contact, and 
were kept, in Experiment I. at their greatest distance apart; in III. 
EN their least. My notes of Experiment II. are not clear cn 

po 

Experiment J., started December 12th, 1888 —The plates having been 
cleaned with fine glass paper, the condenser was slipped into its tube. 
A small porcelain cup of phosphorus pentoxide was introduced, in 
order to dry out the interior, and the tube was then temporarily 
closed. The difference of potential was then found to be 0°74 volt. 

The end of the main tube was then sealed at the blowpipe. The 
tube was exbausted through the side tube by a Sprengel pump, then 
filled with nitrogen, again exhausted, and then refilled with nitrogen. 
The condenser plates were now found to be in metallic contact, pre- 
sumably due to the accidental sucking in of som» minute globule of 
mercury from the pump. In three days this contact ceased. About 


* Communicated to the Royal Society by Prof. Everett, F.R S. 
Raceived February 4th.—R ad February 23rd, 1899. 

t Phil. Mag, Vol. 6 (1878), p. 141; ibid., Vol. 7 (1879), p. 109; 
Roy. Soc. Proc., Vol. 41 (1886), p. 294. 


9 grammes of potassium and 1 gramme of sodium, in small pieces, 
were now inserted by the side tube. (My notes do not state that the 
capes of phosphorus pentcxide was removed before closing the 
tube, but probably it was.) The tube was again, December 17th, 
exhausted to 3 mm., and refilled with nitrcgen, when the difference of 
potential was found to be about 0 64 volt. 

The tube was finally exhausted to 4:5 mm., and the side tube was 
sealed off, the difference of potential being 0 61 volt. 

The following observations were then made at the intervals noted 
in days after thus starting the experiment :— 


Dayr... 13 25 27 з 61 106 173 181 
Volts... 0:56 052 055 O81 047 034 032 033 


It remained to ascertain whether the fall in potzntial difference 
was due to the gradual! absorption of chemically active matters by 
the um and scdium, or to the well-known effect of gradual 
tarnishing of the sinc surface. If, on admitting air and moisture to 
the tube, the potential difference increased, the former alternative 
would be indicated, and the absence of such increase would. indicate 
the otber alternative. | | 

Before testing this point, it was thought desirable to ascertain 
whether the pressure originally in the tube had changed. To measure 


the pressure, the sealed end of the leading tube was joined by a 
rubber tube and mercury seal io the Sprengel pump, which was 
worked till the pump gauge showed a pressure of about 2mm. The 
end of the leading tube was then broken off in the inside of this 
rubb.r tube, a notch having previously been filed to facilitate break- 
ing. The pump gauge then fell, and ultimately stood at 90 mm. 

ressure, showing that a considerable amount of gas had been evolved 

the tube during its six months’ trial. | 

The leading tube was now removed from the pump, and air 
admitted; air was also blown in by the mouth, to introduce moisture. 
ma Ue of potential at once rose to 039 volt, and later to 

48 volt. 

On taking out and examining the condenser, the sinc was found to 
be tarnished at the edges, but not much in the middle of its surface; 
the sodium was scarcely altered, but tbe potassium had s thick 
Some c5; no doubt, oxide or hydrate, covering a core which burned oa 
water. 

Experiment II., started December 9th, 1859 —Tbis was intended to 
be practically a repetition of Experiment I. In closing the end of 
the main tube, a considerable amount of fumes and moisture from 
the gas blowpips was observed to get into it, which may have affected 
the condition of the sinc surface. The moisture was removed by 
warming the tube and washing out with air. Eight grammes of 
5 were inserted, but no sodium. The 5 

fore sealing off was 5 mm. After sealing off, the of 
potential was found to be 0°70 volt, and fell thereafter more or less 
аы for 1j years, when, on June 9tb, 1891, it had diminished to 

volt. 

On opening the tube this value did not sensibly c The fall 
in difference of potential was therefore probably due to the tar- 
nishiog of the zno merely. The potassium in the tube was very 
little altered. 

Experiment III., started June 15th, 1891.—The arrangement was 
the same as in Experiment I, except that, after the tube had been 
exhausted, and finally sealed off, the 9 grammes of potassium and 
a gram me or sodinami мев ned been introduced, were fused 

er, forming the alloy that uid at ordi tem в, 
The difference cf potential was at first about 075 volt ad 

Daring the first year, the whole tube (except when being 
examined) was kept immersed in a bath of petroleum, to prevent 
leakage of air, in case of minute imperfections at the sealed-in wires or 
Ж АМ дЫ The difference of potential on July 22nd, 1892, was about 

volt. 


The tube, no longer kept in petroleum, was examined occasionally 


Vol. 44 No. 1,112, Manon 17, 1899 


THE ELECTRICAL REVIEW. 


487 


for the next 6j years, till November 4th, 1898, when it was opened 
The pressure had risen to about 69 mm. of mercury. The difference 
of potential just before opening was abont 0 49 volt, and after opening 
and blowing in there was little appreciable change in this value. It 
avything, it seemed rather lower, though tho rapid tarnishing of the 
potassium-sodium alloy, when a new surface of it was exposed, indi- 
cated the presence of an ample amount of oxidising medium. The 
decrease of potential difference, ia this cas» also, was therefore pro- 
bably due to tarnisbing of the sinc surface. Tho sinc was almost 
as bright.as when enclosed 74 years before; but ng a small 
рон of ita surface with glass paper showed that a slight film had 
orme 

Of the three experiments, the first is the only one that lende any 
support to the hypothesis they were designed to illustrate. The 
laboratory notes show no difference between the first rang te and 
the other two, beyond what may be gathered from the foregoing 
account. It seems unlikely that tbe three days of sccidental metallic 
contact in the first experiment, or the distance apart of the plates in 
intervals between observations, can have affected the result, and I am 
unable to suggest any other explanation, except the possibility that 
the phosphorus pentoxide was left in the tube, as well as the potas- 
аш aod scdium. I found on a previous occasion * that when this 
substance was enclosed with a copper-sinc pair, so as to dry the air 
surrounding the pair, the difference of potential fell in 134 days by 
one-sixth of its first value, and rose to its original amount immedi- 
ately on admission of the ordinary atmosphere. In No. III. certainly 
no phosphorus pentoxide was enclosed, and there is no mention of it 
in my notes of No. II. 

Thopgh the experiments cannot be quoted as confirming the 
chemical hypothesis, which I still think to ba supported by an over- 
whelming weight of evidence, it has baen thought worth while to 
describe them, if only to show the extreme difficulty of eliminating 
the last traces of active matter from the gas employed. "That this is 
the real difficulty in the way of obtaining positive results i« well 
illustrated by the ingenious experiments of C. Ohristiansen.|[ He 
found, among other things, that when the metal (of a pair) near which 
positive potential is usually observed is exposed, for a minute frac- 
tion of a second, to an inactive gas, such as hydrogen, the observed 
potential difference is very much smaller than when the exposure 
laste for a considerable time. The metal exposed by О nsen 
was a jst of li.nid amalgam, flowing from a drawn out glass tube. 
Ite surface was thus perfectly clean, and the time of exposure to the 
surrounding gas was merely the interval between the instant at which 
the amalgam left the ncazie and that at which it broke into drops. 
The difference of potzntial observed, when carbon was opposed to а 
jet of sinc amalgam in hydrogen in this manner, was only 0:15 volt, 
while in air it was 089 volt. If more time had been allowed, the 
impurities in the hydrogen would have been diffused in larger 
quantity towards the zinc, and given a larger effect, similar in 
character to that observed in my experiments, where the metals 
= exposed to the gas for a period amply sufficient for all such 
action. 


MUNICIPAL EXTRAVAGANCE. 


Ir is nothing new to find members of vestrys and town councils 
going in а body to inspect works in other towns and countries. It is 
in this way that these good men pay themselves for sacrificing their 
leisure to the good of the community. Ifa mechanical stoker is 
wanted at the local gas works, the gas committee go to other towns 
ostensibly to find out, at the cost of many scores of pounds, what their 
own paid servant, the gas engineer, either fully knows already, or could 
learn ina day for himself at a mere fraction of the cost of the 
deputation. Of what use is it fora town council to employ pro- 
fessionsl servants when they are not so competent to make tours of 
observation as the bsker, hatter, or pork butcher of the self-oon- 
stituted deputation from the council, It has been suggeeted that all 
the responsibility should not be thrown on the engineer. We venture 
to say that whether he bave or have not the support of a high feeding 
body of the council in coming to a decision, he will have to bear all 
the blame should the choice made not prove satisfactory. Municipal 
се suffers just as much as water, gas, or other things muni- 
cipal. For years America has had electric traction in full swing, yet 
here we have town councillors bleating about risking the public 
money on 5 

It is absolutely absurd to read such rubbish at this late hour, 
and we fear that much of the care for the public funds arises purely 
and simply from a desire to make a Continental tour of inspection. 
Granted that the engineer himself should not go alone, would it not 
be quite sufficient for one member of the committee to accompany 
him? There is often one man on the committee able to grasp the 
technicalities of & subject better than all the others, and he ought to 
be the man to support the engineer. If the engineer is not capable 
of doing this work, a few shillings should be paid to advertise for his 
succesaor. It is unfair to the public to spend their money in payiog 
for an engineer, and then to spend ten times more to convey a depu- 
tation several hundred miles to see, say, a tramway at work on some 
principle well known to all engineers, and in no more need of a com- 
mittee of inspection than a garden roller or coffee mill. Foreigners, 
who see the very backward condition of London in respect of elec- 
tric traction, are apt to consider the fact as evidence of the inability 
of English engineers to carry the work out. 
As a fact, we all know that the backward condition of London is 
simply the result of the peculiar temper of the London County Council, 
which, in order to exploit its policy of backwardation, professes to 
be seeking some better system than that known as the trolley system 


: © Rey. Soc. Proc., Vol. 41 (1886), p. 305. 
T Wied, Ann., Vol. 56 (1895), p. G44. 


We all know that there is no better system, and while overhead 
wires may not be altogether sightly, it is indisputable that there are 
few tramway routes in London suburbs which would be at all dis- 
figured by them. The overhead system is hardly noticeable in Dablin 
or Coventry, so little does it obtrude its 10 on the notice of a 
pedestrian. Let one particular London tramway line bs considered, 
that from Vauxhall to West Norwood. The present service is very 
slow and loses passengers. A few days ago the writer walked from 
Loughborough to West Norwood waiting for a oar, and ia all that 
distance not & car overtook him. With electrical traction three times 
the number cf cars would be filled if the fares wore made more: 
reasonable and the stages better divided. As it is a would-be 
epis may walk half the journey and still fiad he has the same 

re to pay as though he had walked the other way to meet the car. 
Now, along the whole route from West Norwood to Vauxhall there is 
no portion which can be pronounced so sightly as to bein danger of 
uglification by a trolley wire and poles. Surface contact systems 
may some day be a success. At present they are not во, 
and an engineer recently returned from Paris was very insistent as 
to the terrific sparking on the liae from the Place de la Bastille. 
The English industry of electric traction is being played with and 
seriously damaged by narrow-minded оа control ог rather 
obstruction. Committee men swelling. with -importance feel big 
when they are obstructing progress. Possibly they feel they are 
doing something. Anybody can obstruct. Men of intellect alone can 
guide and direct progress. | 

Eogland’s resources are simply frittered away by meddlesome busy- 
bcdies. Munici m ought to spell Progeese; as it is, it simp 
spells another kind of individualism. e electric lines of England 
ought to be on some large system, with towns threaded on like beads. 
Under blind leadership the towns are becoming like isolated spider's 
webs, with no outside continuation and no through traffic. This is a 
danger that ought to be guarded against, and if Parliament were not 
во busy on party squabblínge, it might find time to put a check on 
the narrowing iufluences of municipal individualism. We want more 
real socialism, not the sham article of the agitator pattern. 


PHYSICAL SOCIETY. 


OnpmanY Мкитімс, Marcy 1Стн, 1899. 
Prof. Отдувв Lopes, F.R.S., President, in the Chair. 

Mn. А. A. OAMPBELL Bwrwrox described and exhibited the Wehnelt 
current interrupter. A glass cell contains а large oytndrical negative 
electrode of lead, and a small positive electro ie consisting of a 
platinum wire about th inch or $ inch in leng:o. in a solution of 
one part sulphuric acid to about five parta water. 'Ihe teres wire 
may project from the top of the shorter arm of a J-shaped ebonite 
tube, so that it can point upwards immersed in tbe solution. Oc it 
may be fused into a similar glass tube; but glass is apt to orack in the 
subsequent heating. Wehnelt’s interrupter тері, ces the make-and- 
break apparatus of an induction coil; ıt also replaces the o 

condenter of that apparatus. In its present form it requires rather 
as current resulting spark at the secondary terminals 
differs in character from the ordinary spark of an induction сой; it 
is almcst unidirectional, and in air takes a V- form, bright, con- 
tinuous, and inverted — somewhat like & pair of flaming swords rapidly 
crossing and recrossing one another at their pointe. By blowing upon 
the V it breaks up, and then more nearly resembles the customary 
discharge of a coil. The sound emitted by the spark has a pitch that 
varies with the conditions cf the cirouit. As the self-induction of 
the circuit is diminished, the spark-pitch riees; it becomes infinite 
when the self-induction vanishes, < е., the Wehnelt interrupter will 
not work in a circuit devoid of self-induction. As the applied poten- 
tial difference diminishes the spark-pitch diminishes. In Mr. 
Oampbell Swinton’s experimenta 25 volta was the minimum primary 
voltage at which his apparatus would work. The apari piot also 
varies with the length of the platinum wire electrode in the solution. 
It the circuit is closed by dipping this electrode into the solution, 
the apparatus will not work; the wire must bə dipped in before 
closing the circuit. After working for about a quarter of an hour the 
action often ceases; this fatigue effect is not due to heating of 
the solution, for it is not obviated by keeping the tem- 
perature constant by a water bath. It is supposed that 
the oxygen generated at the platinum elec forms a 
more or less insulating film which intertupte the current until 


is 
solution, the wire gets red bot, and the interruptions do not take 
place. Again, when the apparatus stops, from fatigue, the platinum 
gets red hot. The action is further comp.icated by a series of amall 
explosions, and by the furmation of a kina of electric arc at the plati- 
num electrode. The coil exhibited was connected to the 100-volt 
electric light mains at Burlington House. In this case the potential 
difference at the terminals сї the primary was 30 volts, and that 
across the inter:upter, 150 volte—a total of 180 volts, showing the 
effect of impedance. For Roatgen ray work the apparatus would be 
very effective, bat, unfortunately, the sparks produce great heating, so 
that the cathodes (f tubes are melted. Mr. Campbell Swinton 
suggested that as the sparks were more nearly continuous than 
ordinary discharges they might produce Herts waves less rapidly 
attenuated than those now applied to wireless telegraphy ; the trains 
of waves would also follow ore another at shortor intervals than those 
from the sparks at pres:nt employed. 
The PRESIDENT said he was rather surprised that the self-induction 
cf the primary coil was not sufficient of itself to form the induction 
factor in the impedance necessary for perfect working. He would 
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like to know how the apparatus behaved when an alternating current 
was used. Did the secondary coil become damaged by over heating ? 


Did reversal of the current atsist the recovery from the fatigued 


condition of the apparatus? The natural period of the circuit 
depended upon its capacity and its self-induction. There was un- 
doubtedly capacity &t the surface of the platinum electrode in the 
liquid. This capacity acted together with the auxiliary self - induction, 
and the self-induction of the rest of the circuit, in the orthodox way, 
and there was automatic adjustment of resonance to the frequency 
of the interruptions, probably by variations of the capacity at the 
electrode. The heating effect, when a wire was ma 
circuit with a liquid, was discovered many years ago. 

Prof. G. M. Мїнонтн thought that the usefulness of the apparatus 


would be d mr] increased if it could be made to work with less current. 
m 


He had succeeded with 12 applied volts, but not with 10 volts. 
As a tentative experiment, he had used a horizontal lead plate, with 
disastrous effect, for the apparatus went suddenly to pieces. Explo- 
sions were frequently obtained, but they were not attended with 


much real danger. In a later and safer apparatus he used a platinum 


wire about { inch long, projecting from a glass tube, arcund which 
the lead plate was bent. There appeared to be a definite depth of 
immersion of this wire, at which the apparatus worked with minimum 
current. In his apparatas this critical position was when half the 
wire was below the surface of the liquid, the other half projecting 
into the air. He attributed the fatigue to the presence of gas about 
the electrodes, for he observed that a mechanical tap to the base of 
the apparatus restored the working condition. 

Mr. Коло APPLEYABRD pointed ont that the improved result at 
half immersion, observed by Prof. Minchin, taken together with the 
phenomena described by Mr. Campbell Swinton as to the effect of 
dipping the electrodes into the solution, suggested that the liquid 
immediately around the submerged of the wire was at some 
instants in the spheroidal state. The breaking down of the spheroidal 
state would be facilitated by heat lost by the immersed part to the 
non-immersed part of the wire. The capacity for heat of the non- 
immersed part, and the degree of roughness or smoothness of the 
immersed part, would thus appear as factors in the explanation. No 
doubt the evolved gases were the primary cause of the interruption 
of carrent, but the wire having once become red hot, the spheroidal 
condition would introduce a further cause of electrical separation 
betwean the wire and the liquid. 

Prof. V. Bors asked whether it was the liquid or the electrodes 
that became fatigued. Paperen should be made to determine 
the effect of variations the hydrostatic pressure around the 
platinum electrode. 

Mr. T. H. Вслкевгву said that the rise of potential at the ter- 
minals of the interrupter proved that the arrangement possessed 
capacity. Sucha rise of potential could not occur without there 
being capacity, any more than it could without self-induction. 

Mr. D. K. Morgs described experiments he had made with a 
Wehnelt interrupter, using a 1 kilowatt transformer with a trans- 
formation of 4 to 5, intended for 10 amperes at 100 volts. The 
anode of the interrupter was designed to have an adjustable surface 
to correspond with the load on the secondary—a platinum wire at 
the end of a copper wire coald be projected more or less through the 
drawn-out lower end of & glass tube containing oil. The best results 
with the interrupter were obtained with about 45 volts on the 
primary circuit, At this pressure, an average current of 1 am 
sufficed to give 126 (alternating) volts very steadily on the secondary. 
As measured by an electrostatic instrument, the no-load” loss was 
only 45 watts. The secondary could then be loaded up with lamps, 
provided that the exposed surface of hed peii cun wire was propor- 
tionately increased. The energy deli to the lamps, however, 
was not at any load much greater than 45 per cent. of that taken 
from the mains. By connecting the interrupter with a condenser of 
à microfarad, the efficiency at small loads was increased to nearly 
60 per cant. had observed that the fatigue of the interrupter 
could be карты remedied by reversing the current. 

Mr. C. B. В. PHILLIPS asked whether Mr. Oampbell Swinton had 
tried other liquids than dilute sulphuric acid. far as his own 
experiments went, he had only obtained good resulis with that 
electrolyte. 

Mr. CAMPBELL-SwimTON, in reply, said that with the apparatus 
arranged in a simple circuit an alternating current applied to the 
primary of an induction coil through a Wehnelt interrupter produced 
only about half 
apparently, only half the alternations got t b. Batif two inter- 
rupters were connected in parallel circuits, it was possible so to 
arrange them that one took one haif and the other the second half of 
the ations It might, therefore, be possible to design an induc- 
tion coil, with two primary windings to correspond to the two 
interrupters, во as to give an additive effect. The induction оой he 
had used had suffered no damage from the currents employed in the 
experiments exhibited: there was extremely little heating of the 
secondary. He could not with his apparata restore the working 
condition by any mechanical disturbance of the interrupter. 
Hydrochloric acid failed, but a saturated solution of potassic bichro- 
mate gave fair results. " 

The PRESIDENT, in proposing thanks, said he did not agree with 
Mr. Campbell Swinton’s remarks as to the chances of improving 
Hertzian telegraphy by the use of these interrupters. The rate of 
interruption with this apparatus was something like 1,000 per second, 
but the vibrations corresponding to Hertz waves were of the order 
100,000 per second. The wave trains from oscillators excited by the 
new interrupter would still be a series of damped vibrations; the 
amplitudes would not be maintained. It might be advantagecus to 
have sparks following one another so rapidly, but he doubted it. For 
Hertzian telegraphy the spark at the oscillator should “crackle.” То 
Produce the best effect, the air about the oscillator should be in a 
non-electric condition. 


e to close a 


the effect of the corresponding direct current—- 


THE KR LAW. 


By W. MOON. 


(Concluded from page 358.) 
ALL the preceding formule can, of course, be applied to 


telephony. 
rom (5), 
mE log. È- + log. 2 № E — 
p 
= | 10 
l rom (10) 
T 
and | крт, 
E € 
c^ yaf Kin x 
рї 


Taking as a standard line ап 800-Ib. per mile copper wire 
with a capacity of ‘0155 x 1075 farads and a resistance of 
1:113 ohm per mile, with / = 1,000 and T = 3 U second, 


= = 17,8°0, (12) 
filling this value of 2 in (10). 
9 788 + log. 2 M Ex 
E — — (13) 
* Kpr | 
x 
348 + 1 log. М К. 
TT 
af K p | э 
ог, if К is in microfarads with common logs.. 
182 + 54:9 log. * (15) 


Мкр | 


Taking the same line as standard, the K R formula may, 
for comparison, be written— 
131 


l= — 


А (is) 
K 


From these formule (15) and (16) the following table 
has been calculated :— 


K 
micro- 


| Relative 
1 from | from : 

| ЕВ. diameters 

\ 


farads. of wires. 

100 lbs. copper 0127 8 8901 310 390 364 

200 „ i 0135 | 4451 460 585 500 

400 „ „ 0145 2225 677 725 708 
Standard *00 „ 5s 0155 1118 000 1,000 | 1,000 

400 ,, iron 0146 135 995 296 "E 

77 ФР. 25 93: 535 | 513 

| | 
14 cable 29 84 91 | 785 


It will be seen from this table that neither formula gives 
results far from the relative diameter of the wires in the case 
of aerial vopper wires. | 

It is found by experiment that the limiting distances of 
speech on iron wires and covered wires is less than that 
given by the K R law, and in practice a lower constant than 
that given in (16) is used for these wires. (Preece and 
Maier, page 125.) 

In the case of iron wires this departure from the K B 
formula might be either due to the greater inductance of the 
wire itself, or to its higher specific resistance. ‚ 

A good deal of uncertainty must attach to апу етреп- 
ments made with voices in telephony, owing to the different 
pitch of the voices of different individuals, For a good bess 
voice travels farther than a shrill treble. Formula (13) 
illustrates this, since a pitch of 140 would give a distance of 
1,760 miles on an 800-Ib. wire, instead of the 1,000 miles 
with a pitch of 560. 
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The ratio, — in (12) enables the current to be calculated if 


the E.M.F. is known. 
Taking the E.M.F. as ,';th volt, 


1 T 
С 178,000 ampereg = 5°6 micro-amperes. 

This current is 10’ times as great as that given by Mr. 
Preece in 1887 as the minimum current that a telephone will 
respond to. From formula (10) it will be found that the 
current received would be 6 x 10 !5 amperes on a line of 
8,900 miles of 800-Ib. copper wire. 

This very rapid attenuation of the signals where alter- 
nating currents follow each other on a line, might perhap: 
ba prevented by inserting transformers in the line at a less 
distance apart than a half wave length. The use of trans- 
formers in this manner would make the limiting di:tance in 
telephony more & question of inductenoe than of capaoity. 

For short lines of but fractions of a wave length the 
current would of course approach more and more nearly to 


х or allowing for the inductance to 


VR? + р? 12 

The Blakealey formule gives the ratio of the current sent 

to that received as ' 
Kpr] 
3 € T nearly. 

For the wires given in the table this formula would give 
the current sert as 200 to 300 times tbat received. 

A telephonic receiver responds to very weak currente, and 
the range of current strengtbs is very much greater than the 
range of the corresponding volume of sound produced. 

In all that has proceeded, this question has been treated 
from a standpoint of resistance and capacity alone. With 
the slow alternations of cable working in telegraphy it is 
pe that inductance does not much affect the к ut the 

igh frequency of telephonic currents would lead one to 
suppose that inductance must have some appreciable effect in 
telephony. 
o form some impression of the part played by inductance, 
I have calculated its value for four lines from Maxwell’s 
formula for a looped circuit 


4 р? 
from which if 1 is taken in miles, L in hen'ys, with common 
logs. 


> 


L = 100148 ( tog. 22 + 1085 ), 


where “d” is the diameter of the wires and “р” their 
distance apart. 
With wires rotated in foot squares. 


Gauge. d. d L per mile 
100 Ibs. 079 430 00405 
200 , 112 314 00385 
400 „ 158 235 00365 
n * ses "224 153. 0034 
Minimum of т, two а 
wires touching ... 2 00061 


4 TT. 
| | 


With a maximum and minimum pitch of voice of 560 and 
90 the impedance of a mile of wire would vary between 


VR? + 12 x 108 L? and VR? + 3 x 1051, 


and this gives maximum and minimum impedances for the 


four wires shown in the last table of 


Maxi Mini 
Gauge. R. impedance, | impedance. 
| 
100 Ibs. 8:9 16:6 | 916 
200 „ 445 14:05 4 92 
я 2:225 12:8 2 99 
" 1118 11:8 2:17 


Although these figures may convey some impression of 
the part played by the inductance of the wire, they are not 
of themselves of any use, since to get the impedance of a 
circuit, the total resistance and the total inductance must 
be filled in in the formula V R? + p? r?, and the result 
would only then be accurate when the length of the line was 
but & fraction of the wave length, and the capacity of the 
wire small to the resistance and inductance. 

Owing to the rapid attenuation of the current when several 
waves follow each other in a line, it is possible that the 
limiting distance in telephony is simply so many wave lengths 
possibly only one or two wave lengths. — · 

Although it was proposed to measure the wave length and 
velocity of reversals in a cable many years since, yet no such 
measurements have apparently yet been made. . | 

Before any advance сап bs made in the theory of tele- 
pone tranemission, it will be necessary to measure the wave 
ength and velocity, and the ratio of the current sent to that 
received, when alternations of different periods are sent over 
lines of different lengthe, resistances, capacities, indactances, 
and specific resistances. 

With the aid of a number of such measurements it would 
not be difficult to arrive at formula, which, if even empirical, 
would still be free from any doubt as to their accuracy. 

Such measurements could, not, of course, be made. with the 


low E. M. Fe. used ia telephony, but results obtained from, 


say, 200 volte, would be exactly comparable with the lower 
Е.М.Ез. of telephony. 

Nor would the fact that such measurements are only com- 
parable with the vowel sounds in telephony diminish their 
value, as the vowel sounds and ordinary speech can in 
ordinary telephopy be compared with each other. 


ON OSCILLATORY AND ROTATORY MAG- 
NETIO FIELDS, AND THE THEORY OF 
THE SINGLE-PHASE MOTOR 


By MICHAEL B. FIELD. 


(Continued from page 272.) 


As the field distributions: sweep round the rotor they 
induce waves of E M.F., which exactly keep step with them, 


but the waves of current lag behind their corresponding 


E.M.F. waves by the angles tan LOn m) 


We see then that the maximum of the forward travelling 
current wave will be at 5, bsing directed downwards, 
whereas the maximum of the backward travelling wave 
will be at c, and will be also directed downwards. 

. The relative values of these two maxima will be as— 


О Eus, ES n + N; 
мв? + 12 (ni —n)? ` wv Bg + L? (n, + п»)? 


or as the perpendicular distances of the points, 5 and c, 
from the vertical axis, о n, In order to counterbalance 
the effect of these rotor currents, we need precisely similar, 
equal, and opposite stator waves. The noing stator 
waves will have their maxima, therefore, at d and e, re- 
еш, the current in these bars being directed upwarda. 
Along the radii, o 5, o c, we will, therefore, strike off 
distances equal to 5 f or c g, respectively, letting these 
indicate vectors which represent to some scale the magni- 
tude and position of the two balancing stator. waves (Os). 

Again, we need a further stator wave (or), of which the 
maximum lies along o A, directed upwards at / to maintain 
Fy, and an equal one directed upwards at / to maintain Fy. 
Representing these to the same scale as the previous car- 
rent waves, we may compound them, and arrive at the 
result that in order that two equal sinusoidal field dis- 
tributions may exist in the air Anu the one rotating 
forwards and the other backwards with the velocity m, 
while the rotor rotates forward with the velocity n, two 
current waves are essential in the stator, the larger repre- 
sented by the vector о x; rotating backwards, and the smaller 
by the vector o xy rotating with the same velocity forwards. 


— 


- . 
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Now, two sinusoidal waves of different magnitudes cannot 
combine to give an oscillating or pulsating wave, if, 
however, we reduce F, in the ratio O X/: о хь we should 
obtain as the stator wave necessary for the maintenance of 
the same, a current wave the magnitude of which was equal 
to о ху. We should then have arrived at two rotating fields 
for the maintenarce of which two equal ard oppositely 
rotating stator waves were n . Bat these stator 
waves would be identically equivalent to an oscillating wave 
as actually exists in the stator of the single-phase motor. 
In fact, if we cons der the case of a stator completely wound 
but with the current-carrying wires orowded together 
towards the centre of each winding so that, although the 
current per wire was the same throughout, the total current 
per unit ciroumferential arc of stator followed approxi- 


-mately a sine law, we should have with considerable accurac 


the identical case we have arrived at above. This indee 
although not met with in practice, is the simplest form of single 
phase motor about which we can speculate, and as the deduc- 
tions we can. draw from this hypothetical case are also true, 
though to a modified extent, of all other single-phase motors, 
we will pause to examine the inherent characteristics of our 
hypothetical motor. 

First, then, referring again to fig. 4, and remembering 
that the rotor torque due to a given rotating field is repre- 
sented by the O? K loses in the rotor bars divided by the 


ка. 4. 


relative slip between rotor and roteting field, we see that 
when n, == ө two equal and opposite torques are exerted 
on the rotor. There is, consequently, no initial resultant 
torque, and the field distribution in which the rotor finds 
iteelf is purely oscillatory. 

We next sse that as n, increases from zero up to a speed near 
synchronism, the backward field, which at speed n, = o was 
equal in strength to the forward one, rapidly b»comes weaker 


` and weaker, and віпое the backward and forward have, when 


combined together, to produce a definite back E. M. F. in the 
stator windings (or roughly one equal and opposite to 
that of the supply) the forward field must grow to the same 
extent as the backward field wanes, and consequently the 
resultant torque on the rotor rapidly increases. 

Thirdly, we see that when synchronism is nearly reached 
the backward rotating field is reduced to a very small 
amount, so that we may say the reactionary effects of the 
rotor currents is to transform an oscillating into a nearly 
pure rotating field. 

Fourthly, it ri ve that the currents in the rotor consist 
of two waves of different frequency bat 5 equal 
in magnitude, the one being created y the large field 
rotating forwards with low frequency relatively to the rotor, 
the other by the small field opéra, uar irk with high 
frequency relatively to the rotor. 'The C? R losses in the 
rotor must, therefore, be about double those of the corre- 
spondi field motor, and the no load current of the 
single-p motor nearly donble that of the magnetising 
current (or that current which woald flow into the stator if 
the rotor were on open circuit). 

Fifthly, we see that there isa limit before actual 
synchronism is reached, at which the torque becomes zero, 
and after which the torque becomes ani iude This is 
evident, for if the rotor be running synchronously, clearly 
the forward field can produce no torque; the backward one, 
however, produces a negative torque. The transition point 


ZN 


— ww ' л н 
Ё ] РЕ net 4 —— 
n л, — ÁÀ 

а 


from positive to i T torque must, therefore, occur before 
syochroniem is reached. mE 

Sixthly, it becomes clear that self-induotion in the rotor 
is altogether detrimental, for although ita effect is to deorease 
the backward torque as well as the forward one, the net 
resu tant torque is also diminished. Lastly, we stumble up 
against а most intereeting paradoxical question by asking 
ourselves what would happen if we could make our magnetic 
circuit with so small à magnetic reluctance as to render the 
magnetising current practically zero and revolve the rotor at 
synchronous speed. An examination of our diagram shows 
us that the resultant field would be purely rotating though 
no currents exist in the rotor. In other worde, since the 
magnetic reluctance of our circuit has been reduced to ziro, 
infinitesimally small rotor currents will suffice to entirely 
obliterate the backwardly rotating field. 

It is interesting to note that the rotating field which 
exists in the air gap of a single-phase motor in virtue of the 
reaction of the rotor currents can be employed for the 
generation of set or currents, We have, in fact, a 
single-phase—multiphase converter. 

It is a well-known fact that if a number of two-phase 
motors be connected up to a two-phase circuit and only one 
phese be fed from a single-phase generator as shown dia- 
grammatically in fig. 5 so long as а sufficient number are 
in action others may be stopped and started just as two-phase 
motors. hat really takes place is, that the 
two-phase motors in action b3ing only fed 
with single-phase currents act partly as 
single-phase motors and partly as single-phase 
—two-phase converters, circulating among 
themselves the necessary second phase car- 
rent to produce a considerable starting torque 
in those motors which may be stationary. 

An example of this may be given in the 
following fact :—If one phase of a two-phase 
motor be connected to a live circuit no E. M. F. 
is induced in the second ue winding во long 
88 the rotor is at rest, if, however, the motor 
be first started as a two-phaser, and one phase 
be then disconnected so that the motor con- 
tinues running as a single-phase motor, a oon- 
siderable voltage (of the order of $ths of that 
obtaining in the primary phase), will be fonnd 
to exist at the terminals of the secondary one. 

We must now return and develop more 2 ‘our hypo- 
thetical motor. We arrived at the result that if we supply 


SA ree 


Bingle-phase generator. 


Two- phase motors, 
Fia. 5. 


astator so wound that the current density per centimetre 
arc followed approximately the sine law as shown in fig. 6, 
we shonld get as a resultant magnetic field a large forward 
travelling sinusoidal distribution, and superimposed upon 8 
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similar distribution of small magnitude and backward 
direction. | 
If, however, our stator is evenly wound the current density 
^us arc will be that represented by the square curve in 
And now we see how the harmonio components of the field 


Fra. 6. 


creep in. We may split up the square curve into a series of 
sinusoidal terms as follows :— 

lf the amplitude or maximum current density per unit 
circumference is c, it may be exactly represented by 


acded to a 6-polar á » РА DM 0 
: 1:27 

E 10- polar н " » 75$ © 
1 27 
» 14-polar "n » » 7 


&c., and in precisely the same way as we have treated the 
fundamental, so might each of the harmonic terms be treated 
until we had obtained a sufficiently near approximation to 
the trath to satisfy ourselves. 

Each harmonic component of the stator current curve has 
two co uding harmonic components of the resultant 
field, each of which components rotates forward or back- 
wards as the case may be with a speed proportional to the 
reciprocal of the number of poles. 

If, then, the rotor be running anywhere near synchroni-m 
it will be running far beyond the synchronous speed of the 
harmonic fields, but whenever such is the case the motor is 
acting partly as a generator pumping back power into the 
supply mains. 

e see, then, that all the harmonic components of the 
field are detrimental, producing backward torques, and 
deducting from the net output of the motor, and decreasing 
the efficiency of the same. At a speed near synchronism, 
however, their backward effort is but small ; take, for example, 
the first harmonic forward component. Tae current wave in 
the rotor is approximately one-third of the fundamental, the 
C? R loss will therefore be as 1 : 9, and if the rotor be running 
with a slip of 6 per cent. the relative slips of these two waves 
иде be аз 6 : (66°6 — 6), consequently the relative torques 
88 1 : yy 

This, however, is only true when the rotor is running near 
synchronism, for as the speed falls off the torque due to the 
forward fundamental term decreases, while the backward 
torque due to the first harmonic forwardly rotating component 
Increases, and, in fact, it is possible that, under certain 
conditions of desigo, and when working with equirrel cage 
rotors, when the rotor bas slowed down to nearly ꝓrd of its 
true speed, these two torques become equal and produce a 
point of inflection or niche in tbe torque-speed curve, into 
кает ш motor may drop and exhibit every appearance of 
stability. 

The same thing happens to a modified extent at 1th, 4th, 
&c., of the true synchronous speed, and it is possible with 
other distributions of the stator windings that such niche; 
or flattenings on the torque-speed curve may occur at 3, }, Ko., 
synchronous speed. 

This principle of harmonic fields must not, however, be 
carried too far, for we must remember that with a finite 
number of rotor and stator windings, the above-mentioned 
waves of current must necessarily be discontinuous in their 
form, and, moreover, the field in the air-space muet also be 
irregular owing tothe spaces occupied by the copper conductors 
virtually dividing the rotor and stator into a large number 
of teeth from which tufts of magnetic lines project radially 


across the air gap, so that if the pole pes of any given 
harmonic be at all comparable with the hole or slot pitch in 
rotor or stator, we have already arrived at a limit beyond 
which it would be absurd to push the method explained 


above. 
(To be continued.) 


CALLENDAR AND GRIFFITHS’S RESISTANCE 
BRIDGE. 


WE have received from the Cambridge Scient/fio Instru- 
ment Company details of apparatus manufactured by them 
from the designs of Prof. Hugh Callendar and Mr. E. H. 
Griffiths. 

The first is a Wheatstone bridge of romewhat peculiar 
construction, and is the outcome, we believe, of the work 
done by the designers on platinum thermometry. The 
platinum thermometer affords means of measuring tempe- 
ratures во greatly in advance of anything possible with 
mercurial or air thermometers that it opens up a whole field 
of new observation. These instrumenta are capable of 
indicating extremely minute temperature changes, they take 
the temperature ot the surrounding medium with great 
rapidity, the exposed part is simple and inexpensive, they are 
not easily injured, they can be used in almost any place or 
medium, and they are free from errors of fatigue. Their 
principal limitation is the degree of speed and accuracy 
possible in getting the resistance, and they are consequently 
directly dependent on the Wheatstone bridge and resistance 
box. 'The details of the construction of these naturally 
receive the attention of anyone working with platinum 
thermometers, and Messrs. Callendar and Griffiths designed 
а convenient and accurate bridge for their work which they 
think will be generally useful. 

The apparatus does not differ in principle from an ordi- 
nary slide wire bridge, but many m ificationg of the 
ordinary details of instrument making are introduced, some 
of which are of very great value. The principal points are 
the following:—Of the two circuits between the battery ter-- 
minals that constituting the bridge consists only of two coils 
formed of two equal wires wound together on one frame. 
All measurements are made with an even bridge ratio, and 
no complications of any kind are introduced into this part 
of the circuit. The equality of these two coils cau be 
checked and adjasted by the observer, so that no error in 
measurement should ever be due to this part of the apparatu-. 
The other circuit between the battery terminals consists of 
four parts: the resistance to be measured, which we shall 
refer to as R, the scale wire and slide, the standard resistance 
box. and an arrangement for introducing a small resistance 
for balancing the connecting leads of R. The invention of 
the designers appears principally in the resistance box, and 
in the arrangements of the scale wire and contact slider. 

The resistance box consists of 11 coile, having resistances 
of 05, 1, 2, &c., ohms, ascending by multiples of 2 up to 
51:2 ohms, amounting in all to 102:35 ohms, and adjustable 
to any lower value within °05 ohm. This arrangement has a 
certain small advantage. Such a set contuins the smallest 
number of coils with which the same range of adjustment can 
be made, but it is inconvenient. Certain other advantages 
are claimed for it, and priacipally the ease with which the 
relative values of the coils can be checked. In this respect a 
series 1, 2, 4, 8, &c, has no advantage over 1, 2, 3, 4, 10, 20, 
90, 40, &c., and is inferior to the dial system, which consist 
of 10 coils of value 1, 10 coils of value 10, and во оп. The 
coils themselves are made of bare platinum silver wire, wound 
on open mica frames. They are anaealed after winding and 
mounting by heating them red hot with & current of elec- 
tricity in an atmosphere of carbonic acid, and are placed 
permanently in а tank of paraffia oii, which сап be stirred 
freely by a handle at one end. It is on the construction 
of these coils we think that the designers are especially to be 
congratulated, and where the length of wire is not too great 
to b3 wound on a mica frame it undoubtedly constituted a 
very great advance on the usual method of winding silk- 
covered wire on a solid support. In the same рагаћа bath, 
and in series with the 11 coils described above, is an 
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extra coil of 01 ohm, used to calibrate the scale wire, and a 
coil of 1 ohm, used for a special purpose with platinum ther- 
mometers. The two bridge coils already described are 
wound in the same way as the others, on a single frame, and 
are placed in the eame oil bath. 

Instead of an ebonite slab, white marble is used, which 
is said to be equally as good an ineulator aa ebonite, and 
free from its defects. It does not form a film of 
sulphuric acid, its coefficient of expansion is lees, and its 
white surface shows the presence of dirt. It is, of course, 
much lees convenient for mounting brass work upon. 

The phlet before us emphasizes the arrangement of 
the taper plug sockets, which differs from common practice 
in that each socket is formed of an independent pair of 
brasses, go that the fit of any one plug is not effected by the 
others. | 

In cases where the fit of ordinary plugs is not good enough 
to be beyond suspicion, we should prefer capped plugs. 
When mounted on ebonite slabs, the very elasticity of the 
ebonite seems to assist the effectiveness of a taper plug, which 
appears to bite better than when mounted on a more rigid 


The ordinary wooden box is replaced by a copper and 
asbestos tank, which at once serves as an oil bath, helps to 
keep all the oil at one temperature, and retards exchange of 
heat with the outer air. 

The scale wire and sliding contact have received much 
attention, and the arrangement adopted is clearly very con- 
venient. The wire itself is calibrated, so that the divisions 
represent definite resistances, and the true zero point can be 
ascertained and set within a few minutes. The total resist- 
ance of the scale wire, with its connections and ends, is of 
no importance, for, since we are working with an even bridge 
ratio, the only quantity that concerns the result is the differ- 
ence between, not the ratio of, the resistances of the two 
parts into which it is divided by the contact point. To know 
this we only require the exact centre, which be readily fixed, 
and the resistance per unit of length of the exposed contact 
wire, which can aleo be obtained readily, and checked at any 
time by means of the calibrating coil of the resistance box. 
Then when an exact balance is obtained by adjusting the 
slide, the resistance, R, is simply the sum of the resistance 
open in the box, and twice the resistance of the wire between 
the slide contact and the central point. The pamphlet justly 
claims that the arithmetic of this system is very simple. 

The form of the sliding contact itself is ingenious, and 
should work well. It has a fine adjustment screw, and its 
position is read with a vernier to 105 ohm, s.e., to 0008 
inch, a degree of exactness that one cannot help suspecting. 
The whole apparatus is placed under a glass cover, and the 
ощ ctions and general mounting are solid and workman- 

e. 

Now, while we have no doubt that this apparatus is de- 
cidedly superior to many instruments hitherto constructed, 
we are not at all sure that it is to be recommended for 
general use. Exactly the eame degree of accuracy may be 
obtained more simply by balancing successively the resist- 
ance to be measured, and a known resistance box used as a 
standard of reference on the same sensitive, but not neces- 
sarily accurate, slide wire bridge, using this merely to 
ascertain the difference between the two quantities. This 
substitution method may be inconvenient with thermometry, 
as it involves two operations, while the Callendar and 
Griffiths bridge involves only one, but for most purposes this 
would not matter, and in many cases will not be appreciably 
more troublesome. It has the advantage that no great 
accuracy is required in any place except where it is abeo- 
lutely essential; ?.e., in the values of the reference coils. To 
take a parallel case :—For fine weighing one does not ask for 
а balance whose arms are of the same length; sensitiveness 
is the only quality required, and it would be a waste of time 
to try to construct balances in which masses could be com- 
pared in different pans to an extreme degree of accuracy. 
For tbis class of work in electricity we think the bridge and 
the reference coils should be treated as quite distinct pieces 
of apparatus, as are a balance and a set of weights. The 
only important quality in one being sensitiveness, and in the 
other accuracy of adjustment. In measuring resistances, 
the substitution method has many advantages that need not 
be referred to here, but it may be pointed out that by placing 
the scale wire between the bridge coils, all measurements are 


read directly from the scale in percentages. Thus, in com- 
paring A and B, A is found to exceed B by 7:5 parts in 
10,000, and not by any absolute difference in ohms. For 
many purposes this is the most convenient form in which to 
take the figures. The entire elimination of all thermo- 
contact effects is not the least important part of а substitu- 
tion method. In making these observations we recognise 
that the more important features of Messrs. Callendar and 
Griffithe’s design are fully as valuable in a substitution 
method as in a direct reading one. We shall return to other 
apparatus in a future article. 


A PHASE OF THE QUESTION OF ELEC- 
TRICITY TARIFFS. 


Охе of the consequences of the use of the Brighton tariff 
frequently ie, that early-closing shopkeepers pay а higher 
rate for current than their neighbours who are long-hour 
consumers. | | 

This circumstance arouses much discontent among the 
former class, who are not slow to give expression to their 
alleged grievances. Their arguments, however, are as weak 
as their complaints are clamorous. 

Unfortunately Town Councils are frequently largely com- 
posed of influential shopkeepers who close early, and the 
Bub-conscious effect of their electricity bills (on Which they 
get no rebate) leads them to the conclusion tbat the system 
is erroneous. ; 

The small minority of non-profitable consumers joins them 
in their noisy opposition to a differential tariff, and together 
they try to urge that an all-round price would increase the 
prosperity of the electricity works. 

A town council is a changing body, and its members may 
sometimes be tempted by the spirit of opportunism to silence 
the “conscientious objectora"" by adopting a uniform tariff, 
thinking that in this way the success of their undertaking 
will be assured. 

The opposition shown to the demand indicator system of 
charging in its early stages in some towns is due entirely to 
а small percentage of the consumers who get an unmerited 
consideration because of their lond-voiced grumbling. 

Blackpool offers one of the best instances of how to deal 
with this question. 

The result of the adoption of the system of rebate was, 
that 8,200 lampe were disconnected in one year, but Mr. 
Quin, who pursued a vigorous and consistent policy through- 
out, had the satisfaction of seeing them replaced by 9,914 
additional lampe, which had a very much higher consump- 
tion of electricity per lamp. 

The discontent created was practically confined to those 
customers who would never have obtained a rebate under the 
new scale, and who were, therefore, no source of profit to the 
Btation. | 

While the unprofitable consumer inclines to violent agita- 
tion for reducing the price, the long-hour user, who benefits 
by the sliding scale, as a rule is silent. In Belfast, however, 
such has not been his attitude, and a deputation of long- 
hour consumers, which appeared before the Town Council on 
March 1st, gave some very sound reasons why the Brighton 
tariff should be maintained. 

The Council gave due weight to their representations, and 
resisted the specious arguments of those who wished to 
establish a uniform price. The rates are now 7d. for om 
hour, and 2d. afterwards. | 

A short account of the speeches made by the depntation 
ard the recommendations ot the Council are appended. 

The deputation appeared before the Council with regard to 
the charges for electric current on 1st inst. | 


Mr. B. W. WALPOLE said they had come as a deputation from the 
long-hour coneumers of electric current. Owing to the enlightened 
policy of the Corporation, some six months ago, when they intro- 
duced tbe Brighton system cf charge, they had been able to adopt 
electric current for lighting and motive power in their warehouses, 
shops, and factories. Prior to that decision six months ago, they 
were not in a position, from an economical point of view, to take in 
the supply, for, being long-hour consumers, the all-round system of 
charge made its use prohibitive to them. The wisdom of the 
Corporation in introducing this new system of charge had 
been demonstrated by the success of the undertaking in the 
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past six months, for they understood that, notwithstanding the 
fact that a large amount of the past year’s revenue was required to 
pay interest and sinking fund on a capital outlay required for the new 
station, the undertaking had paid its way. They learned with plea- 
sure that the electric committee proposed to recommend the Oouncil 
to charge only 7d. a unit for the first hour, instead of the first hour 
and a half as heretofore. This was a most important concession, 
which would reduce the price to both the short and long-hour con- 
sumers, and he felt that the short-hour users were beholden, first to 
this Corporation for introducing the new form of charge, and secondly, 
to the long-hour consumers, to whose support this important conces- 
sion was due. To the minds of the devutation the new system of 
charge, viz., 7d. for the first hour, and 2d. for the succeeding hours, 
was a most equitable one, and they had learned with feelings of 
apprehension that the short-hour consumers were agitating with a 
view to having an all-round charge reinstated. A resumption to the 
old system of charge would increase the cost to long-hour consumers 
to such an extent, that they would be forced to go back to the older 
forms of lighting and power generation, and the undertaking would 
thus lose a type of consumer who had assisted so materially the 
success of the past year. The Brighton system of charge was 
essentially the f 
majority of the principal towns in the United Kingdom. 

Mr. В. BELL added a few words, and seid that if a retrograde 
movement was adopted, those who now used electric light would bave 
to resort to gas. He might take that opportunity of expressing how 
pleased they were to see Mr. Jaffé occupying the chair of Chief 
Magistrate in succession to Sir James Henderson, and they hoped his 
Lordship would not be satisfied with one year. 

The Logn Mayor said the matter would have the serious attention 
of the Corporation. 


- The depatation withdrew. 

The minutes contained reports by Councillor Andrews, 
Councillor Wheeler, and Mr. V. A. H. M'Cowen regarding 
the charges for electric current. 


Councillor ANbREwS moved the adoption of the minutes, with the 
addition. That the reduction of the time period on which the initial 
ptice of 7d. per unit was charged be extended, so as to ioclude the 
charge for current used for motor purposes" In the report, the 
reduction from an hour and a half to one hour read as if it were only 
intended to apply to current that was used forlighting purposes. The 
intention of the committee was, that the reduction should apply to 
all current that was used, both for lighting and motor purposes. The 
proposed alteration would mean a reduction to consumers who used 
electric light for 182 days in the year for one and a quarter hours of 
15:8 per cent. on the bills of last year, and those who used it for one 
and a half hours would have a reduction of 243, for two hours 21:8, 
and three hours 18:9, so that this reduction from an hour and a half 
at a high charge to an hour would be a material benefit to the con- 
sumers of current at 


Sapply companies usually maintain a uniformity of pol су 
and when convinced that a principle is commercially sound 
are not inclined to give way to selfish external influence. 
While it is more difficult to ensure this in the case of a 
municipality, it is none the less necessary for electrical engi- 
neers to steadfastly uphold what they know to be the best 
interests of their undertakings. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATNNTS.— 1899. _ 


Compiled expressly for this journal by W. P. Тномрвон & Oo, 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


4,276. “Improvements in automatic potential regulators for 
dynamos.” N. Browns. (The Tirrill Automatic Potential Regulator 
Company, U.B.) Dated February 27th. (Complete.) 

4.288. An improved electrical sock." G. WILLIAMS. 
February 27th. 


Dated 


4,312. “ Improvements in electric welding and apparatus therefor.” 


О. Imray. (G. L. Thompson Manufacturing Company, U.S) Dated 
February 27th. 

4,313. “Improvements in alternating current motors.” М. DERI. 
Dated February 27th. (Complete.) 

4,318. “Improved electric signalling device for railways.” L. 
Casou. Dated February 27th. 

4,327. “Improvements in electro-pneumatic controlliog system.” 
G. WasrISGHOUSE. Dated February 27th. (Date applied for under 
Patents, &c., Act, 1883, Section 103, August 20th, 1898, being date 
of application in United States.) 

4,9960. “Improvements in or relating to apparatus for use in 
electric traction on the conduit system." Е. VzDOovELLI and C. 
ParmeTLEY. Dated February 28th. 


and equitable one, and had been recognised by the 


4.370. “A rise and fall pendant or electrolier for electric light.” 
P. Srmvenson. Dated February 28th. 

4.409. Automatic telephone exchange system." А. Hemy. 
Dated February 28th. 

4415. “Improvements in apparatus for use in electro-plating.” 

H. Laxe. (H. R. Boissier,U.8.) Dated February 28th. 

4,416. “Improvement in direct current systems of electrical 
distribution” B. G. амма. Dated February 28th. (Date applied 
for under Patente, &3., Act, 1883, Soction 103, August 4th, 1898, baing 
date of application in United States.) 

4,417. "Improvements in or relating to conduits for electric con- 
ductors.” F. Jongs and F. A. Pocxr mdr. Dated February 28th. 

4,442. “Improvements in the manufacture of accumulator plates.” 
W. Млзавт and F. Bera. Dated March let. (Complete.) 

4,455. “Improvements in and appertaining to electric street 
tramways.” R. Riczy, T. WiBSTANLEY and 8. R. W. Dated 
March 1st. 

4,486. “Improvements in electric signals and alarms" J. E. 
KRLLT. Dated March lst. 

4,96. "Improvements in or relating to electrical contact 
breakers.” G. Bowron. Dated March 1st. 

4,498. “Improvements in ard relating to telephonic apparatus.” 
G. BLANK and Н. M. Satmuony & Oo., Liurrap. Dated March 1st. 

4,519. “Improvements in and relating to perforators for use in 
connection with automatic telegraph transmitters." W. J. Моврнт 
and G. Dearer. Dated March 1st. 

4,528. "Improvements iu electric bells for cycles and otter 
vehicles." A. R. Gourp. Dated March 1st. 

4,595. “Improvement in apparatus for working tramways by elec- 
tric power.” R. H. Lenprum. Dated March 2nd. 

4,598. “Protecting the overhead wires of electric tramways, and 
construction of trolley or current collector adapted thereto.” J. 
Srogd rox. Dated March 2nd. 

4,605. “Improvements in electric motor controllers.” A. D. 
Бтитимвом and A. V. Grrkiws. Dated March 2nd. 

4,632. ‘Improvements relating to tbe operation of electric 
motors at different speeds.” C. J. Regn. Dated March 2nd. 

4,633. ‘Improvements in method of, and means for, operating 
electric motors." O. J. Ramp. Dated March 2nd. (Date applied for 
under Patents, &c., Act, 1883, Вес. 108, August 17th, 1898.) 

4.683. Improvements in automatic switches for alternating elec- 
tric current circuits." H. F. PABSHALL. Dated March 3rd. 

4,684. ' A method of, and apparatus for, regulating the voltage of 
electric currents." H. Е. РАлввнагт. Dated Match 3rd. 

4,699. An improved ceiling rose for electric lights and the like.” 
Н. F. Crayton. Dated March 3rd. ( Complete.) 

4,727. “Improvements in, and connected with, electric tramway 
and railway conduits" A. M. Tavros. Dated March 3rd. 

4,774. An improved electrical cut-out or fuse." F. W. Heaton 
and H. Surrn. Dated March 4th. 

4,778. "An improved electric therapeutic apparatus." P. J. WI. 
KIRSOR and О. P. L. TrrHeBLEy. Dat zd March 4th. 

4,788. "Improvements in, or connected with, electric arc lamps.” 
W. J. Davy. Dated March 4th. 

4,801. ‘Improvements in, and connected with, resistance switches 
for electric circuits.“ J. Н. НоцгмЕв and F. Вволрвант. Dated 
March 4th. 

4,821. Improvements in, and relating to, motor-suspension for 
electrically-driven vehicles.” A. G. Ввоокив. (T. Stort, Germany.) 
Dated March 4th. 

4.822. Imppovements in, and relating to, motor-suspension for 
electric automotor vehicles." A. G. Brookes. (T. Stort, Germany.) 
Dated March 4th. 

4,838. "Improvements in portable electric primary batteries.” 


O. H. COL n. Dated March 4th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Mesars. W. P. 
Тномрвон & Oo., 322, High Holborn, W.O., and at Laverpool, 
Manchester, and Birmingham, price, post free, 94. (in stamps). 


1897. 

246. “Improvements in means for adjusting electric light carbons " 
А. H. Оввіхов. Dated January 5th, 1897. Arc Lamps.—In renew- 
ing carbons, they are set straight by a clip which holds them in line 
till they are secured, and is then removed. The clip may be a piece 
of sheet metal curved to fit the carbone, and may be sprung open. 
Or two semi-circalar blocks bored to fit the carbons, are connec y 
hinges or dowel pins and spring fastenings, so that they can be 
closed on the carbons. 2 claims. 


902. “ Automatic electric marine в ‘undiog apparatus.” J. F. 
Bascock. Dated January 12th, 1897. A hollow cylindrical casing, 
provided with a cup-shaped weight and fio, is carried by the cable, 
dome, and bale on which the dome and casing are pivoted. The 
cable, besides containing ths insulated leads of a battery and bell, has 
strengthening wires, the ends of which are secured in the dome by 
Babbitt metal. By this means no strain is thrown on the leads 
which are coiled round the bale, pass into and partially through it, 
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then are again coiled about it, and then pass to the contact pistes. 


The upper of the contact plates is fixed, the lower is secured toa- 


sliding rod provided with a waight just sufficiently heavy to over- 
come the coiled spring and separate the plates. 
throvgh two Iudia- rubber packing rings of special dome shape with 
a collar to clasp the rod and flanges. When the weight strikes the 
bottom, or the sinker lies on ite side, the spring acts aad closes the 
bell circuit, 4 claims. 


1,150. ‘Improvements in portable electric railways with over- 
head conductors." A. Коррег. Dated January 15th, 1897. Electric 
railways and tramways, portable, with overhead conductors. Per- 
manent way, conductors, supports for. The supporta for the con- 
ductors are rigidly or detacbably connected to the sleepers or rails. 
The figures show some of the forms that may be adopted; figs. 4 and 
8 being perspective views, and figs. 18 and 22 plans. 5 claims. 


1,434. "Improvements in or relating to means for operating the 
electric road switches on electric railways.” J. F. MoLAUGHLIRM. 
Dated January 19 b, 1897. Relates to improvements in the means 
for supporting and controlling the magnets carried by the vehicle to 
operate switches in the roadway, such as described in specification 
No. 15,686, ap. 1895. At each end of the vehicle a magnrt is 
mounted on a carriage running transversely «n the vebicle, and these 
carrisges are connected by links and bell cranks «o as to move in 
opposite directions when worked through a shaft, which may be 
geared to the driver’s switch. By thie means the magnets are put 
into position so as to successively open avd clcse tbe road switches 
when the vehicle runs forwards or backwards. Ia order to properly 
align these magnets over the switches when ronnding curves, the 
lever mechanism replaces a simple bell crank. Pilot wheels by 
means of connections through the rock shaft work a bent lever, 
mounted on the arm and connected to the tail end of another arm of 
the bell crank above referred to, only, in this case, the arms are in one 
piece. By these connections the arms and the carriages are operated 
both by the driver and by the pilot wheels. The latter are kept on 
the rails by levers and springs, or by winding their axles with a coil 
во as to render them magnetic. 6 claims. 


1,657. An improvement in tbe electro-deposition of metals and 
alloys.” G. A. WEBB and W. A. Тномв. Dated January 21st, 1897. 
Depositing metals or alloys containing phosphorus. The metals 
deposited may be platinum, iridium, palladium, ruthenium, and the 
like heavy metals, copper, tin, gold, silver, zinc, cadmium, nickel, 
cobalt, iron, lead, bismuth, or antimony, while the alloys may Ыз 
mixtures of any of these. Consists ia employing aa anode formed of 
the desired metal or alloy and containing phosphorus, or an 
electrolyte containing a salt of the metal or alloy and phosphorus, 
or employing both anode and electrolyte containing the desired 
ingrediente. The phosphor metal or alloy may be deposited upon 
metals or alloys of metals or other suitable ma*eriale. Examples are 
given cf solutions, quantities, temperatures, aud strengths of current 
for some particular cases. The electrolyte may be formed electro- 
lytically or otherwise. 1 claim. 


1,800. “An improvement in or connected with electric clock 
movements to record the time by electricity." W. H. STOCKALL. 
Dated January 23rd, 1897. Relates to electric clocks. The circuit 
making and breaking device consisting of a pair of cams mounted on 
the minute spindle of the regulating clock, on which rest levers 
carrying contact makers. A cam can be placed ia front of the other 
to any desired amount to regulate the length of time during which 
contact is made. The current excites the electromagnet whith then 
attracts the armature. The latter is pivoted and carries an adjastable 
counterweight. Its movements are regulated hy screws, the latter 
of which has an India-rubber or other spring buffer. An arm secured 
to the armature carries the pawl, which rotates the ratchet wheel 
when the armature swings away from the magnet. A second arm 
lifts a pawl gearing with a second ratchet wheel when the armature 
із attracted. А pawl engaging with the ratchet wheel to prevent 
back-lash. Slight modifications may be made in the receiving 
mechanism jast described. 4 claims. 

2,291. 
M. нац. Dated January 28th, 1897. Ralates to an insulating 
frame for holding the electrodes. It consists of two rows of rods or 
strips united by pieces eo as to form a frame in which are placed the 
electrodes preferably covered on one or both sides with an insulated 
perforated sheet. The frame may be made out of two plates with 
slote cut in them so as to provide spaces for the electrodes. 3 claims 


2478. "Improvements in electric battery cases to render the con- 
tents of the cells unspillable; to facilitate the introduction of the 
electrolyte into the cells; to enable the level of the liquid to be easily 
ascertained ; and to facilitate inspection of the interior.” G, FABBRO. 
Dated January 30th, 1897. Relates to the cases or cells of portable 
batteries. The case is preferably of ebonite and contains one or more 
compartments, according to the namber of elements in the battery. 
The cover is formed with triangular spaces to be filled with sealing 
composition. A covered cuo with pin holes allows the escape of gas 
while preventing the overflow of the electrolyte. The hole in the 
cover facilitates the sealing of the internal parts in order to isolate 
the cells from each other. Tae cells are filled with liquid through the 
hcles, closed by ebonite plugs. The terminals are tixed, connection 
being effected with the electrodes through chambers. 3 claims. 


2,790. "Improvements in electric furnaces for use in the manu- 
facture of calcium carbide, applicable also for obtaining metals from 
their salts.” L Bresson and P. PAcorrE. Dated February 20d, 1697. 
(Date applied for under Patents, &, Act, 1883, Bcc. 103, September 
15th, 1696, being date of application in Frarce.) Relates to a small 
furnace, applicable for making calcium carbide or obtaining metals 
electrolytically. A thin graphite crucible is packed with magnesia, 
asbestos or other insulator in a metal box which is supported on 


The rod passes. 


" Improvements in insulating frames for electrodes.” l 


trunnions and can bs turned over by a hand wheel to remove the 
producta. The crucible is in contact with a copper conductor, and 
serves as one electrode, the other being one or more carbon rods. 
These may be supported by a rack geared to an electric motor, 
through which part of the furnace current, passes во that the motor 
tends to lift the rods. To enlarge the heated area, polyphase currents 
may be supplied through the separate carbons, or the furnace or 
carbon may be rotated. Іа making carbide, to prevent carbon being 
burnt out of the materials before the line is acted on, the mixture is 
compressed into balls of 1—1:5 cm. diameter, without an agglomerant; 
only a small excess of carbon is necessary. These may be fed 
mechanically. 3 claims. 


2,904. "Improvements in perforators for use in connection with 
automatic telegraoh transmittere" F. L. MoinHEAD. Dated 
February 3rd, 1897. Perforators for the paper strips of automatic 
telegra»h transmitters are with a case containing levers 
controlled by the keys for operating the fingers for the punches and 
the pawl through the slide of the paper feed wheel. be punches 
and their slides are mounted on a base adjustably secured to the case 
by screws, snd are capable of easy removal. The rear ends cf the 

nch rode are so bent that the fingers strike at a uniform distance 

rom their fulcrum. The feed wheel is adjustable by slots and 
screws. A tension guide roller and a press lever for the paper is 
provided. 5 claims. : 


3.058. “Improved separator for the plates of secondary batteries.” 
E. S. New. Dated February 5th, 1897. Separators are made of two 
plates of insulating material, in which are cat longitudinal slots for 
the plates or electrodes, which ara theraby held above the bottom of 
the cell. The plates are united by cross bars. 1 claim. 


3,946. ‘Improvements in secondary batteries.” O. Payar. 
Dated February 8th, 1897. The electrodes consist of prisms, which may 
be of various forme enclosed ia perforated conducting sheaths which 
may be of pure antimonial lead. The prisms are of crystallised lead 
or тае, and are so grooved, &c., as to provide both a large 
surface of contact with the sheath and a large surface exposed to the 
electrolyte. The sheath being without perforations at the lower 
end, retains powers, &c., resulting from disintegration and prevents 
short circuiting and leakage. 1 claim. 


6,305. “Improvements in telephone installations and apparatus 
therefor.” Bixwuws Bros & Co., Lrp. (Siemens & Halske.) Dated 
March 10th, 1897. Maltiple board systems are arranged so that the 
connections for calling, testing, speaking, and indicator action are 
actuated by the removal from, or replacing upon, the switch lever of 
the plug; the point of the calling key also is used to reset the 
subscriber’s indicator. 4 claims. 


6,308. “Imprevements in indicators for telephone exchanges.” 
Sremens Bros. & Co., Li«rrmp. (Siemens & Haleke, G«rmany.) 
Dated March 10th, 1897. Relates to indicators or aununciators for 
telephone exchanges. Іа a form shown, the drop indicator is fixed 
to the pivoted armature, which is mounted between the pole-pieces of 
the electro-magnets. Опе electro-magnet is iu the subsecriber's circuit 


. and the other is in the exchange circait, the indicator being lowered 


when the former and raised when the latter circuit is completed. In 
another form shown it is arranged as а ring-off drop. The pole 
pieces of the electro-msgaets are formed by the inner ends of the 
soft iron yoke, to the middle of which is attached one pole of the 
permanent magnet. The other end of this magnet carries the 
armature and iudicator, the upper surface of the armatare being 
curved and fitting in corresponding recesses in the ends of the pole- 
pieces. The pole-pieces and the armature are normally polarised by 
the magaet, and the electro-magnets are arranged in series, the ap- 
са being operated by alternate currents in opposite directions. 

e arrangement of the pole-pieces aad armature is adaptsd to 
prevent magnetic dispersion between the poles. 


6,818. “Ап improved storage battery.” J. ExrwisLm, of the 
firm of E. K. Datton & Co. (C. T. Barrett, United States) Dated 
March 16th, 1897. The active material is fixed on and in a plate of 
pumice stone. The electrode consists of a plate of pue stone 
with holes in it, in which is packed active material. The is 
algo coated with active material, which is in turn covered with coke 
dust so as to make contact between it and the lead box, in which it is 
enclosed, the said box having slots and perforations in it corre- 
sponding to those in the casing. 10 claims. 


18,719. "Improvements in supports for the current collectors of 
electric railways and tramways with overhead conductors.” Sun 

Bros. & Co,Lrarrep. (Siemens & Halske, Germany.) Dated August 

12th, 1897. Oollectors for use with overhead conductors. The 

current-collector arm, counter-balanced by a weight, is pivoted on a 

lever, which in turn is pivoted on supporte on the vehicle, and is also 

counterbalanced by a weight. Springs are thus di with, and. 
the arm will turn «ver automatically, as indicated in the disgram, 

when the vebicle reverses its direction. Stops then aid the counter- 

weights in maintaining the collector in contact with the conductor. 

1 claim. 


1898. 
16,218. “ Printing telegraph.” R. KoBLER. Dated July 3%га, 
1898. Relates бо a telegraphic typewriter, the effect of which is the 


same as the ordinary type-wheel typewriter. Electric impulses 
produced by means of a contact bar and metallic pointer, forming 
the sender, are transmitted to the receiving apparatus, and uce 
the rotation of a type-wheel, the type of which, after being adjusted 
to the operative or printing position, is caused to effect the impression 
at the moment a somewhat longer electric impulse or a longer inter- 
ruption of the electric current is cffccied at the sender «md. Аз soon 
as the eign bas been printed the type-wheel is returned to its original 
position. 2 claims, | 
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LABOUR CLAUSES IN MUNICIPAL 
CONTRACTS. 


IT is to be feared that the ascendency of labour interests in 
Parliamentary and municipal life will, without the exercise 
of some wholesome check, become a serious menace to the 
industries of the country. To no branch does it constitute a 
graver danger than to the electrical, merely by reason of the 
enormous expansion that lies before it. To every class 
belongs the inalienable right of direct representation in our 
governing bodies; but a sober investigation into recent 
legislation and the administration of local affairs suggests 
that it has become the fashion of the hour to legislate and to 
administrate solely in the interesta of the working classes. 
No reasonable student of human affairs ought to regret the 
amelioration in the lot of the workman, but it must not be 
forgotten that he personally contributes little to the improve- 
ment in his environment. We have been told that “whoever 
commands the sea commands the trade,” and in the endeavour 
to achieve the truth of that aphorism this country has built 
up а colossal navy; but how much does the working man 
contribute towards maintaining the vast armaments that 
ensure his daily bread? We are not actuated by any 
personal feeling against the representatives of labour, but 


it ought to be realised that the workman gets a good deal 
for nothing. 


The tactics pursued by many municipalities, ostensibly 
in the interests of the working classes, are not only repre- 
hensible in themselves, but are likely to do infinite harm to 
the trading interests of the country. We are not at the 
moment concerned with the question of the municipal con- 
trol of lighting, of tramways and other kindred undertakings, 


but we do emphatically protest against the indiscriminate use 


that is being made of the labour clanse which insists upon 
the payment of trades union wages. Electrical contractors, 
among othere, have been in many instances compelled to 


swallow these objectionable regulations, but it is obvious that a 


combined defence must.sooner or later be undertaken by the 


‘manufacturer. 


This defence may take two forms, it will lead either to an 
increase of prices or adetermination to reject contracts which 
contain labour clauses, Either course must necessarily tend 
to the confusion of the municipalities ; if the latter be 


adopted it will compel local authorities to obtain their plant 


from Germany or America, where labour clauses do not exist, 
or they must pay enhanced prices for English plant. In 
other words, they must pay heavily for home made machinery, 
or starve the working man. 

Common honesty ought to dictate that a municipality 
represents the interests of a community which is not entirely 
made up of the labouring classes. The members of Corporations 


have not yet been elected at the polls on the capital v. labour 


question, and if they insist upon the interests of one class at 
the expense of another, then public life is becoming rocten, 
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and there ig need of men who have sounder conception of tho 


principles of local government. | 

The labour clauses themselves are bad enough, but besides 
enforcing them, some municipalities are anxions to go a 
little further. Mr. Ferranti, at the dinner of the Northern 
Electrical Engineers last week, stated that he had a contract 
offered to him by the committee of a Town Council, who 
made it a condition of acceptance that they should have the 
right to call up any of his workmen to discuss the method 
in which he conducted his business. The proposal is as 
impertinent as it is dangerous. Apply it for a moment to a 
municipality. Sapposing the Local Government Board 
insisted upon calling up the permanent officials for the pur- 
pose of ascertaining how the various committees discussed 
and carried ont their business, we venture to think such a 
suggestion would be held to be an invasion of the free insti- 
tutions of municipal government. | | 

We have arrived at a crisis in the affairs of the electrical 
industry, and to ensure its success in the future, strong 
measures are necessary. 


RAILWAY SIGNALLING POPULARLY 
EXPLAINED. 


THE comments of the average * man in the train” on the 
causes which may have led to disaster on any of our rail- 
ways, or the unpunctuality of the trains by which he is 
accustomed to travel are, in the majority of cases, more 
amusing than instructive, on account of the evident want 
of knowledge of the detail working of railway traffic. 
This lack of knowledge, however, does not prevent his 
indulging im invective, or sarcasm, at the expense of the 
unfortunate officials concerned. Probably he is seen at his 
best in a snowed-up train, miles away from anywhere. In 
such a position the language and thoughts of the kicker 
‘are unprintable, and only fit for transmission to general 
managers in the shape of telegrams. | 

Presumably, in order to dispel a little of the general 
ignorance with regard to railway working, the Pall Mall 
Gazette printa, in a recent issue, a readable article entitled 
* In the Signal Cabin,” in which the duties of signalmen, 
and some of the apparatus they operate, are lightly sketched. 
After picturing the signalman as lamenting his position, in 
so far as it debars him from participation in the “ ubiquitous 
tip,” the writer passes to a description of the apparatus em- 
ployed, commencing with the notice boards exhibited outaide 
the cabin in order to call attention to defects in the appa- 
ratus, which he wrongly describes as for “the attention of 
drivers.” The lever frame, the colours of the levers and 
their meaning, the block instrumenta and their position, and 
the usual plan of the lines controlled from the cabin all 
engage his attention, but he makes a slip in stating that the 
white levers are for use in case of breakdown of other levers. 
Such levers are intended for use should subsequent altera- 
tions necessitate additional working levers, and, until 
brought into use, aré not connected with the locking of the 
frame, 

In referring to the difference in tone between the two 
bells, the writer erroneously apportions them to “the up 
and down line respectively,” and after describing the opera- 
tions involved in the signalling of a train through successive 
sections, we have a popular definition of the fundamental 


interests of trade and 


principle underlying the “ world-famous block system which, 
to furnish a simple parallel, decrees that no train may leave 
the bottom of a flight of stairs until both the lather and the 
landing beyond have been ghafanteed clear.” How simple 
it all is! Surely there will now be no reason for anyone to 
make ridioulous remarks in relation to railway signalling. 
All that it is nečessary to do is to see that the stairs and 
landing are clear. before allowing the train to Ascend the 
former, and—there you are. E 

* Signalmen," it is stated, have to keep their cabins in 
the most spick and span condition. The handiè-bars are 
polished like cavalry chargers’ bits; not a speck of Gust must 
rest on the electrical instruments, the floor is wihed and 
sorubbed every morning, and the stove neatly bladkleaded.” 
H'm. Sometimes they are; sometimes, however, they are 
not. In some cases the uses of a door mat will be 
pointedly referred to, and should you have occasion dd touch 
the levers, a cloth will be handed, so that their lustte may 
not be dimmed by contact with a moist hand. This, bow- 
ever, is by no means invariably the case. Опе has heard 
oopasionally from the inspector such remarks as I can Nearly 
see through your windows this time — —.", Sometimes 
а man is mated with another who was born with 
a tired feeling, and in time the first named gets tired 
also. Sometimes relations are strained,” and (tos 
sionally one may see half the windows cleaned, half 
the hearth whitened, half the grate blackleaded, half the 
levers bright, half the floor clean, and the remaining respfi- 
tive halves otherwise. Signalmen are but human. Some è 
them are very human. | | | 
The writer has also a little to say respecting fog signalling 
* in the small hours of the night,” and pictures the station 
master as “rushing out to knock up the foggers, while 
“our friend,” the signalman, “has a few minutes in which 
to decide whether he is justified in taking the preoautionary 
measure of stopping all trains as they approach his box.” 
In this word picture the writer shows himself a true artist 
in that he leaves opportunities fer his readers to fill in the 
details as their imagination may suggest. 


Тнв City of London Electric Light 
Company has again been savagely fined by 


Smoke Abatement, 


‚ Мт. Slade for emitting smoke at Bankside, and again we 


feel it our duty to enter a protest against what has now 
become distinctly unfair. If the company cease to supply 
current they will be fined under the Electric Lighting Acts, 
and they cannot supply current without making smoke, 
pending such time as their furnaces are altered. Let it be 
granted that an error was made by the company's original 
advisers in respect of their steam boilers or furnaces, and it 
still remains unfair to punish them, seeing that they are 
engaged in remedying the defecta. Such defects cannot’ be 
made in a day. Tine Soe ee 
allowed in reasonable and sufficient amount, nor in a judic 

spirit. In the meantime the Smoke Abatement Society 
continues to along. We confess to having little 
respect for this society. Its members do not seem to be 
specially qualified to deal with the question on technical 


7 кош, and they appear to have little care for English їп- 
us 


tries. Is it not time that something was done to protect the 
industry against the raiding of leisured 
faddists? The City Companyshowed that out of 82 furnaces 
they were now reconstructing no fewer than 18. How is it 
possible to do more? Ie it possible that we have magistrates 
on the Bench who think furnaces can be altered шесто 
while at work ? It would appear во from the course 
by Mr. Slade. Justice should at least be tempered by common 
sense, and to act as London magistrates are now acting 
gavours of an absence of knowledge which should not be the 
case where large interests are at stake. 
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NERNST LAMP v. THE ARO AND 
| INCANDESCENCE LAMPS. 


Br JOHN I. HALL. 


| (Concluded from page 407.) 


ill be understood that the reference herein made to the 
| D вом the incand 5 
is, of course, partly the object of this article to point 
situations the Nernst lamp may or may not 
enclesed carbon lamp. 
oters take a co iive view, and claim a 
-round ascendency for the innovation. This sort 
ity is usually well-defined, is a special feature in 
cteristic. curve of inventors, is not unknown to 
and figures in many cases as the prin- 
in the prospectus to enchant the investor. 
it is- not very valuable in liquidation as 
iority claimed by the Nernst Electric 
in the prospectus, as follows :— 
he Nernst electric lamp must in many cases 
pat the lamps entirely out of competition, and that 
1 сар lighti se 
ills, ipe, railway stations, sidi 
wharves, public institutions, places of worship, 
music halle shops, hotels, restaurante, &o., &o." 
VVT 
rimental stage. narrow streets aro lamp is 
6 
substitute, but have not found any advantage in the carbon 
lamp for btreeta over gas, hence it has not been adopted to 


nergy, there has 
e the carbon lamp, and it is 


1715 
et 


d 


SE Ба 


E. B ci 
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БЫ 
a 
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by means of carbon lamps, the series 
‚ two lamps on 
on with a very simple automatic 


Nernst lamps for streeta, it will be advisable 
to run them in parallel, because if run in series, there would 
be great risk of failure of some of the apparatus, as the lamp 
consists of — | 

D The incandescent body. 

b) The stendying resistance, 
eee 
rst cost against it, i 

to make it as reliable as a series carbon lamp system. 

A suitable E.M.F. to adopt would be 500 volts for street 
lighting, as this voltage could also be safely used in 


gs. 
While it is suitable for narrow streets, &o., exception can 
be taken to some of the situations mentioned in the pro- 
Where is the colliery manager who would put a naked 
electric lamp in his mine? Ti is tis сома do pus wil sorts 


. instal la their 
ilway company or mps at 
stations and sidings which, to give as much Hight as tbe. aro 


lamp, will cost treble the amount for maintenance, and how 
many railway companies are there who have electric light in 
their iages? I may point out, however, that there 
is an opening for & 500-volt lamp in street railway (tram) 


сагв. | 
Some factories and mills will undoubtedly be illuminated 
by the Nernst lamp; but the incandescent system is not by 
any means the ideal system of lighting for factories, work- 
rooms, spes 10 атар works oe various F fes 
system is undou y means of inverted arc 
from its being the best method of illumination, it is the 
tafest, as there is no glass to break, and no possibility of fire 
from hot carbon сое боуп | 
It may be safely said in many situations claimed by 
the oters, the Nernst lamp will not so easily put the 
existing carbon lamps out of competition, however it may 
in the other places enumerated in their prospectus. 
There are not many jewellers, hosiers, and drapers who will 


endanger their stock by using the Nernst unprotected lamp ; 
in fact, it could not be used in the same manner as the en- 
closed carbon lamp to obtain the window effect, which counts 
for a great deal in these establishments. m 
An examination of the cost of installing and running the 
Nernst lamp will reveal circumstances in its favour, = 
Take the Nernst automatic lamp at a cost of £1, and the 


carbon lamp at 1s, it is evident that without there are 
corelative advantages, it cannot compete with the latter. 


Against this disadvantage in cost there is the question of 
fittings, conductors, and maintenance to be taken into 
account, and it is here that the Nernst lamp will have the 
advantage in the lighting of public halls, restaurants, large 
rooms, shop interiors, theatres, &o. | 

For comparison, let the case be taken in eatimating for 
a section of five 16-C.P. carbon lamps absorbing 300 watts 
with 8 amperes on 100-volt supply circuit employed for 
lighting a public hall. There would be a total of 80 О.Р, 
to be replaced. These five carbon lamps could be superseded 
by means of two 60-watt Nernst lamps absorbing 120 watts 
at 1°2 amperes. | 

Now ав to the relative cost of the fittings for these 
Ma дыш lamps, presuming them to be controlled from one 
8 e 


£ s. d. 
Five fittings complete, 7 115 0 
ve com , 

Conductors and casing, at 6: 110 0 
One switch and cut-out 056 
Sundries i is 026 
Labour, at 75.... lt Ме 8 115 0 
Total cost, Say ... £518 0 

| | ё s d. 
Two Nernst lampe. э» s s со ы 2 0 0 
Two fittings complete, with clear or frosted glober, at 7s. 0 14 0 
Oonductors and casing (average lengths longer), 4. 016 0 
One switch and cut-out, say... . .. 056 
Sundries a jus s d . 0.1 6 
Labour, at 10s. га? 100 
Total cost, вау ... £417 0 


The economy in favour of the Nernst would, therefore, be 
well worth securing. | 

The cost of maintenance for current for five carbon lam 
absorbing 150 units during 500 hours at 6d. per unit would 
be £3 153., and for the two Nernst lamps absorbing 60 units 
at the same rate would be £1 10s. Thus, for illuminating 
өп rooms, there will evidently be a considerable economy 

in the cost of installation and maintenance in favour 

of the Nernst lamp. 


To summarise the above :— : А 
| | | 2 
Installing five carbon lamps... ves .. s £618 0 
Installing two Nernst lamps... = £417 0 | 
‘Cost о? Current foe 600 hours = 110 0 
| 670 
Orshowingabalanceof  .. .. . £ 10 


in first cost, and maintenance for so short a time as 500 hours. 


This is pleasant to the contractor, and especially so to the 
consumer, and it is to be sincerely hoped that the automatic 
lamp will soon become leas in price than one-eighth the cost 
of the arc lamp as mentioned in the tus; which 
figure I have taken the liberty to increase to one pound (£1), 
not wishing to take too low a figure for estimating. 


. The automatic lamp was selected for comparison, because 


in large rooms, public halls, theatres, &c., where the lamps are 
more or less cal of ordinary reach, the non-automatic lamp 
could not conveniently be employed. 

The price of the automatic lamp is prohibitive for private 

і and the cost would not be in ће same proportion 
as the above prices. The construction of the Nernst lamp, 
and protection from risk of fire, is an important matter. 
From the description by Mr. Swinburne of its action when 
the rod is burning out (p. 261, ELgoTRICAL Review, Feb- 
ruary 17th), it is plain that the lamp must be enclosed in a 
globe, for he states :— | 


* Probably there was a gradual tendency for the rod to 
get uneven ; then it таа үп more heated in one part, and 
softer, until at last it melted.” The i t rod should 
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be fastened to the holder in a sonnd.and mechanical fashion, 
at the same time being as easy of replacement as the ordin 
carbon lamp, so that when the rod is burned out it will not 
become loose and drop down from the contacts. 

It will be not that as a globe is necessary the non- 
automatic or match-assisted lamp would be a great nuisance, 
for it would be necessary to take off the globe, which isa 
practice that is not n with carbon lamps, nor in gas 
lighting, and Mr. Swinburne’s statement cannot be accepted 
во freely as given, when he says (p. 260, ELECTRICAL REVIEW, 
February 17th), “ There are many cases in which it will be 
quite satisfactory to have one lamp with an automatic lighter 
to show you the way into the room, the rest being lighted 
with a match or spirit lamp as needed..“ 

There is the question of systems of distribution to be con- 
sidered. “Once the Nernst lamp becomes so general that 
systems of distribution are laid out to suit it, instead of to 
suit the carbon lamp, the carbon lamp is practically out of 
the running” (p. 260, ELECTRICAL REVIEW). 

It is very satisfactory to look the future plainly in the face 
in this manner, and to entertain lively anticipations of 
systems being laid out to suit a speciality. | 

But municipal engineers cannot jump about from one 
system to another, like a cat on hot bricks. There has 
already been one jump from 100 to 200 volta, and this is 
enough for many users of electricity to put up with for some 
time to come. | 

The municipal engineer must have some more considera- 
tion for the customers than to compel them to change the 
a and put them to needless expense. It would not only 
be the cost of changing the lamps but the holders, and in many 
cases, main switches and fuses would require replacing. 

The switching and controlling apparatus of the L.T. 
supply systems would likewise need some modification. 
Farther, if systems are changed or laid down to suit the 
Nernst lamp it would be giving that lamp a monopoly, 
and, in the interests of the consumer, it will be pre- 
ferable to lay down systems where monopoly will not exist; 
and therefore for some years at least it will be advisable for 
the Nernst lamp to adapt itself to the present systems. If 
the lamp is adopted to any great extent for street lighting, 
the engineer can use any voltage he thinks fit. 

It is apparently not the only lamp that will have a lower 
consumption of energy than the 60-watt 16-C.P. carbon 
lamp. Improvements are taking place in the manufacture 
of incandescence lamps. The carbide of silicon lamp 
(р. 361, ELECTRICAL Review, March 10th), also appears to 
be an improvement. The lamp is said to consume 2°5 watts 
per C.P. This is not so satisfactory as 1°5 watt per O.P., 
bat still it shows that the wind is blowing in the right direc- 
tion, and improvements are in. the air, and incandescent 
lamp makers will undonbtedly be stirred up to study in what 
direction they can improve in lamp manufacture, and as the 
Nernst lamp at present is only a short-lived one, the high 
efficiency carbon lamp may oome to the front. 

It may be asked in what systems will the Nernst lamp 
oust the carbon lamp? | 

Prof. Ayrton said, during the discussion on Mr. Swin- 
burne's paper, “He understood from his colleague, Dr. 
Armstrong, who visited Prof. Nernst some time ago, that it 
was essential to use an alternating current, as with a direct 
current the incandescent rod soon ceased to make good con- 
tact with one of the platinum terminals.” If this is the 
case, then, the Nernst lamp will be confined to the alter- 
nating systems, and these are in a minority both in regard 
a the number of stations and lamps connected as shown 

elow. 

At present there are in Britain about 82 stations on the 
direct current system and 74 stations on the 1 
system. These stations have approximately 2,842,000 
2,166,000 incandescent lamps connected to their mains, 
the average being about 29,000 per station for either 

tem. 

If the Nernst lamp is only suitable for working on alter- 
nating current systems, and the tendency in electrical engi- 
neeripg is to instal direct current plant, then Mr. Swinburne’s 
dream of distribution systems to suit the Nernst lamp appears 
likely to be associated with the dim and hazy future. 

There are many points that require discussion in connection 
with this subject, and only a few have been lightly touched 
on in this article. 


The object of this criticiam has been to examine the claims 
of the Nernst lamp, and although instances have given 
of a favourable nature, yet there are many others which point 
to the fact that the Nernst lamp has a field, but of a more 
limited nature than has been claimed for it. к 


u 
ERRATUM.—The last sentence of the first persgrapl on 
page 406 should read, 1,800 watts = 1°8 kilowatts per hour, 
which will cost to the consumer 5:4d. per kilowatt per hour, 
and this figure should be substituted in each case for 3:63. 


á 
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HIGH WYCOMBE ELECTRIC LIGHTING. 


4 


On Wednesday, March 186, was performed. the ceremony of 
formally opening the High' Wycombe Electric Light Works. 
Earl Carrington, who was announced to preside, was 
unable to fulfil his intention,’ his lordship having to attend 
a meeting at Marlborongh House. Mr. H. L. W. Lawson 
therefore consented to deputise for the noble lord, and the 
ceremony was of a simple character. About one o'clock the 
company began to gather in the engine room of the elec. 
tricity works. Besides Mr. Lawson, there 8 present: 
Messrs. Е. E. Gripper (managing director of EAmundsons 


2 


LAxINd MAINS. 


Electricity Corporation), Alfred Slatter, and Walter Birob, 
directors of the new company; Mr. E. Salt house, secretary 
and engineer; E. Dawar, assistant engineer; Messre. 
T. O. Callender, T. Parker, J. C. Peache, J. O. Wigham, 
Eimundsons’ managing engineer; G. Sanderson, F. E 
Proctor, and E. Lazeby; the Mayor and Mayorees of 
Wycombe (Mr. and Mrs. C. W. Deacon), Councillors R. D. 
Vernon, R. S. Wood (chairman of the Electric Light Com- 
mittee), H. Flint, C. T. Baines, F. J. Howland, R. Howland, 
jun., O. Nash, and W. B. Gibson; the Rev. E. D. Shaw 
(vioar), Mr. B. L. Reynolds. Mr. A. J. Clarke (town olerk), 
Dr. Bradshaw, Mr. Philip J. Rutland, Messrs. G. T. Miles, 
W. Peacock (postmaster), Dodds (station- master), T. Thur- 
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low, W. T. Pycraft, Berry, T. J: Rushbrooke (borough 
surveyor), W. Howland, Green (Capital and Counties Bank), 
Theobald, O. Pierce, H. T. Dickens, F. Skull, Rogers, B. 


Woodbridge, W. H. 
Kirby, H. J. Cox, 
€. Birch, C. H. 
Hant, jun, C. E. 
Rkul, R. Birch, 
. E. Birch, T. Phil- 
lips, Spicer, 
Gwillim, Fletcher 
(London), Supt. 
Sparling, and many 
ladies. 

Mr. Lawson said 
the inauguration 
of the electrio 
lighting and supply 
works stampe 
High Wycombe as 
being in ge van of 
munioipal progress. 
Lighting — good 
lighting — was the 
foundation of muni- 
cipal government, 
-and as it was the 
foundation so it was 
Tov the ur of its 
efficiency. It gave 
him great pleasure 
to know that not 
only would Wy- 
.combe have the 


advantage of a good supply of light and power for the 
next seven years, but afterwards, if it chose to enter into 
. possession of its inheritance, the company would allow them to 
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they had heard a great d 
he been connected. 


e trusted 


on the great bedy with which 
and believed: it would 


be to the mutual benefit to both Corporation and company. 


LayIne MAINS. 


Mr.. Wighan, 
having conducted 
the company round 
the establishment 
and described the 
working of all the 
appliances, Mr. 

arry Lawson then 
asked the Mayoress 
to switch on the 
electric light of 
Wycombe. 

Councillor Wood 
said the pleasing 
duty fell to him 
of asking the com- 
pany to tender 
thanks to Mr. 
Harry Lawson, who 
had so kindly come 
down to fill up the 
gap caused by the 
absence of Earl 
Carrington. That 
day was the open- 
ing of another 
chapter. in the 
municipal history 
of Wycombe, and 
it was a red-letter 
day so far as 


Wycombe and the house of Lawson was concerned. The 
latter were near neighbours, and аз municipal activity 
progressed, so they liked to see the sires and the sons 
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Тнк GENERATING PLANT. 


do so on terms which were equitable and fair to all concerned. 


: That seemed to him to be 


e most satisfactory solution of 


the question of public as against private enterprise, of which 
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of sires of that house joining Wycombe and taking 
in her functions, They had 
won mentioned over and over again, and he was ture 


F4 


heard the name of 
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that that day they had had with thema worthy son of a the lighting load than falls to the lot of most under. 


worthy sire, 


The Mayor said the introduction of that light was an 


evidence of the 
growth of the munis 
cipal life of the 
borough. They 
were grateful to 
Mr. Lawson for 
coming in the place 
of Earl Oarrington, 
whom nothing but 
a Royal command 
would have 17 
away. He would 
like to congratulate 
the company upon 
the complete man- 
ner in which the 
works had been 
erected, and he was 
Pure that after the 
instructive desorip- 
tion given by the 
engineer they would 
be wiser than when 
they came. Не 
wes glad to have 
been first in the 
scheme во far as the 
provisional order 
was concerned, and 
he was glad that 
during his year of 
office the light was 
used in the streets. 
Following is a 
description of the 
works ;— 
Branching off the 
Great Western Rail- 
way main line at 
Muidenhead, a run 
of some 6 miles up 
one of the pictur- 
esque and fertile 
valleys of Backing- 
hamshire brings the 
traveller to the 
town, the electric 


lighting of which 


forms the subject 
of the present 
article. 


The Corporation . 


obtained the pro- 
visional order in 
1894, but not being 
in & position to 
carry it oat, they 
decided to transfer 
to a local company, 
and after negotia- 
ting with several 
people, eventually 
agreed to part with 
it to the present 
c mpavy, which was 
formed by Edmund- 
sons’ Electricity 
Corporation, by 
whom the entire 
work has been 
carried oat. 
Wycombe is the 
chief seat of the 
chair industry in 
Great Britain, there 


takings. 
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THE SWITCHBOARD, 


being about 94 factories, large and ‘small, [engaged in sub-contractors :— Boilers and/engines,'D 


The population at present is about нала The Great 


estern Railway 
have lately secured 
powers to run a 
new line from Wy- 


combe to  Aoton, 


which will bring 
the town within 85 
minutes of London 
by fast trains; this 
will no doubt bsne- 
ficially affect the 
progress of the 
borough. 

It was one of 
the provisions 
the transfer that 
the Council should 
adopt electricity for 
the street lighting, 
and to-day the 
whole of the roads 
are £0 lighted by 
5 aro lamps am 
about 200 incan- 
descents; the Town 
Hall and Police 
Offices are also lit 
under the same 
agreement. 
gree clause 
compels the com- 
pany to wire any 


premises free and 


accept payment for 
the same at 
rate of 9d. per 
lamp per quarter 
until the cost is 
worked off, no in- 
terest on-the money 
expended bein 
allowed ; this shou 
insure the connec- 
tion of а large 
number of smaller 
class house, in 
which class а 
majority of the 
premises in Wy- 
combe may be in- 
cluded. 

The company are 
taking up this work 
in arp: ritt d manner, 
and are also offer- 
ing arc lamps and 
motors on hire at 
earv rates, 

The works are 
centrally situated, 
have plenty of room 
for extension, and 


: -water for oonden- 


sing. Ooal is reason- 
abie iu price; Ше 
station is equipped 
with first-class . 
economical plant. 
We venture to pre- 
dict for the under- 
taking a successfal 


career. 

The following 
were Messrs. Ed- 
mundsons’ chief 


avey, Paxman & Co.; 
this work, or allied trades, and ainong these the company piping work, Babcock & Wilcox ; dynamos, bals 
exp:ot to secure a motor load larger in proportion to 


noer booster 


set, Thomas Parker; pampe, Worthington, Pamping. Com. 
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pany’; feed heater, Joseph Wright; switchboard, Edmand 
Obarrington; accumulators, D.P. Battery Company ; meters, 
Ferranti; demand indicators, Reason Manufacturing Com- 
рупу ; cable, Callender'a Cable Company; buildiags and 
chimney, Henry Flint, High Wyoombe. 

The site of the works is as nearly in the centre of the 
town as possible, and, being three-quarters of an sore in 
extent, there is ample room for extension. Being hid away 
behind cottage property, no trouble has been taken to 
ornament the buildings, which are, however, lightsome, and 
well adapted for a supply worke, and care has b:en taken to 
leave ample provision for extensions. | 

In sinking the foundation for the chimney, water was met 
with 2 feet from the surface, and steam pumps had to be 
kept at work day and night until the foundations were in ; 
these were Iaid on a bed of very hard flint gravel, and all 
the ballast for the concrete of the foundation, engine 
beds, &o., was obtained on the site. 

From this vast underground reservoir will presently be 
drawn the water for condensing purposes. с 

The chimney is 120 feet high, the internal diameter being 
5 feet equare. _ 8 

The plant at present erected consisting of two Davey, 
Paxman economic boilers 12 feet 6 inches x 7 feet 6 inches, 
having a heating surface of 665 square feet, and built for 
160 Ibs. pressure. | 

A pair of Worthington feed pumps and one of Joseph 
Wright's excelsior feed water heaters and duplicate feed 
piping with valves to out off any defeotive portion, complete 
the boiler house plant. 

The engine house plant consists of two Peache” high 
speed engines F O type, 120 I.H.P. at 480 revolutions 
coupled direct to two Parker dynamos, 160 amperes at 
420 to 460 volts. 

А 5-inch ring steam main of lap-welded steel pipes with 
heavy flanges screwed on and brazed and Hopkinson's valves. 

A balancer booster set, the balancer armatures being 
wound for 50 amperes at 210 to 230 volta, and the booster 
70 amperes at 10 to 70 volts. 

280 D.P. cells in glass boxes F type 585 ampere-hour 
Capacity, at 55 ampsres, and capable of giving 80 amperes 
for 4 hours. | 

Switchboard of enamelled slate divided in three panels, on 
the left hand being the feeders, the right hand the dynamos, 
and m the centre the middle wire, balancer, and accumulator 

nels, E 

The whole of the mains are Messrs. Callender's fibrous 
type, lead-covered and armoured, with one exception, the 
feeders being triple concentric, and the distributor three 


core. | 
. The following are the lengths as laid at present :— 


F'eeders, No. 1 662 yards 100 ‘08 100 
„ 4 n .. 921 „ 100 06 100 
„ 3 .. 1020 „ 100 ‘06 100 
Distributors oe 2,80 „ 075 05 076 
‘ 9 eee eee 5,060 99 03 03 05 
Arc lamps ... 885 .. 420 „ 012 :019 :012 
Incandescent streetlighting 7,700 „ 008 bee 098 


As already mentioned, the chief street lighting is by means 
of incandescent lamps, there being only five arc lamps in use 
at present, bat the question of extending these is now under 
consideration. C 

The old gas standards and lanterns have been retained, 
and the electric lamps are fitted inside the Reason Oom- 
pany's lens reflectors in straight roads, aud inside a “ Prism” 
globa, at corners or in crooked streets. | | 

All the lamps are fitted off separate cables composed of 
‘008, 008, 008 three-core lead covered and armoured, tapped 
off the distribators at various points, in the nearest post to 
which are fitted the switches for the circnit. These switches 
are roughly collected together in three groups, and it takes 
less than an hour for one man to turn them all on or off. 

Taree of the arc lamps are open type connected between 
the outer and neutral of the system; the other two are 
Jandus lampe in series connected in the same way. 

The number of lamps connected at the beginning of this 
year was about 1,800 C.P., which has been increased by 
nearly 1,000 since, and inquiries are very frequent just now; 
in several direotions new buildings are being erected, and 
the owners have decided to have them up-to-date and lit 
throughout by eleotrio light, which shows the supply is 


being approved of and augurs well for the success of the 
enterprise. | | | 

The opening ceremony was followed by a luncheon in the 
Wellington Room of the Red Lion Hotel, at which the 
directors entertained a company of about 80, largely 
composed of those whose names are given as being present 
at the previous ceremony. Mr. Н. L. W. Lawson presided, 
and had on his right the Mayor of Wyoombe and Mr. F. E. 
Gripper (a director of the Wycombe. Electric Light Oom- 
pany), and on his left Mr. A. Slatter (also a director of the 
oompany) and Mr. Conn ог R. S. Wood. Mr. Walter 
Birch (the local director of the E'eotrio Light Company) 
occupied the vice-chair. | 

The station has all the good qualities which characterise 
everything of this nature which Elmundsons' Electricity - 
Corporation bave hitherto undertaken, and which have been : 
fully described and illustrated in our pages, and having said 
this there is no farther need for eulogy оп our part. so 
we conclude by adding our congratulations to the High 
Wycombe authorities on their enterprise on behalf of that 


ancient borough. 


авонро 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Тнк repetition of Mr. Marconi’s paper on: “ Wireless Tele- 
grapby " took place on Thuraday evening of last week in the 


. Lower Exeter Hall, Strand, where again space was strained to 


the utmost to accomodate the large number of members and 
friends who anxiously looked: forward to hearing Mc. 
Marooni's views and witnessing the demonstrations of his 
system. The meeting was, as the President, who occupied the 
chair, stated, remarkable in that it was held for the purpose 
of repeating the delivery of a paper already given to 
the Institution, being an overflow meeting, while it was 
held in an unusual place, under unusual circumstances, and 
with an unusuall number present. It might have 
been added that the fair sex graced the meeting, and this 
again was exceptional. Mr. Marconi had to relinquish the 
reading of his paper to Mr. McMillan, the secretary of 
the Institution, bot was fortunately able to be present and to 
give his reply to the discussion. | 

In introducing the paper, the President referred to another 
method of wireless telegraphy—the heliograph of Sir Henry 
Manoe, which со upon the same general principle 
the agitation of the luminiferons etter. The heliograph had 
been used over a distance of 60 miles, but it required elevated 
positions and a transparent atmosphere, whereas the Marconi 
telegraph would work throngh an atmosphere not trans- 
parent; yes, even through a London fog. | 

The reading of the paper and the demonstrations which 
accompanied it were well received. On conclusion of this 
Mr. Marconi replied to the various speakers in the discussion. 
His reply was шур but as it was lengthy, we will 
merely summarise the salient points, leaving our readers to 
refresh their memories of the details by perusal of the full 
report in the Journal of the Institution when it appears. 
Mr. Marconi thanked the Institution for the way it had 
received his paper, mentioning that it was his first paper 
in the English language. He was glad to note that Prof. 
Fleming's results a with his own that a coherer was a 
satisfactory instrument and that the vertical wire was an 
advantage. The reason why oil was no advantage in the 
transmitter was that it seemed as if a continuous discharge 
made a hole in the oil, thus dots are all recorded, but dashes in 
a great part miss. When capacity was added to the wire air 
seemed almost an ideal substance. He had found that the 
use of mercury was necessary in order to obtain the best 
results in coherers, and the tubes sbould be exhausted to 
1 mw. of mercury. The tubes used were tested over 18 
miles with a moderate length of vertical wire; by using 
200 feet of wire instead of 75 feet, non-exhausted tubes 
could be used, but such a length of wire was rendered 
unnecessary by exhaustion. Non-exhausted tubes seemed 
always to gradually decrease in sensitiveness. 

In order to obtain the greatest distances with a given 
height of wire earth connections must be used. The 
resulta obtained with a capacity were similar to conductors 
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in connection with earth, &nd, as has been noticed by Mr. 


Gavey, а small capacity may suffice at the receiver, but a 
much larger capacity is required at the transmitter. The 
results obtained with the earth connection entirely removed 
might be explained by regarding the space as the dielectric 
of a condenser, the isolated capacity is one plate and the 
earth the other. Extremely small capacities suffice for 
signalling at the high frequencies dealt with. Likewise 
signals could be sent over many miles with the vertical wire 
disconnected ; the distance between the end of the wire and 
the terminal of the receiver might be 1 fcot, the wire having 
a plate 1 foot square attached to it, and signals could be 
received over a distance of 14 miles. Here the gap acted as 
the dielectric of a small condenser. There was, therefore, no 
necessity for the installation at a place like the Fastnet to 
have what would commonly be called a good earth ; a capacity 
area would be quite sufficient, and the earth terminal might 
be-{connected to the boiler-plate building of the lighthouse 


Eleac Rer. 


as no wire had ever been struck by lightning; the 
numerous instances in Italy, where storms are frequent 
and severe, showed that nothing need happen. To screen 
the rc eiving apparatus it was put in an earthed metallic 
box with choking coils between the enclosed apparatus and 
the iuker, so a8 to cut off any stray effects collected by the 
wires leading to the inker, Intervening hills do not appear 
to interfere with signals. In reply to Mr. Granville, the use of 
accumulators is entirely experimental; Obach dry cells are 
sufficient and last for 10 months toa year; 50 cells were used 
on the Royal yacht Osborne and at Kingston. The conductors 
Should, as pointed ont by Prof. Fleming, be parallel to one 
another. As to coherers, experience had shown that nickel 
filings, mixed with a very small percentage of silver and 
mercury give reliability and sensitiveness. Prof. 8. P. 
Thompson’s suggestions were novel, and he hoped to have 
an opportunity of testing if they were quite accurate. Earth 
connection could be made at the top of a vertical wire by 


SOME SPECIMENS or JOINTS. 


itself. On the Royal yacht and during Kingston Regatta, 

the floating station the vertical wire close to funnels and 

1 numerous wire stays, but the apparatus worked all 
t. 

The law of height had already been discovered in 1896, 
and, in reference to Mr. Gavey’s remarks, Mr. Marconi said 
the question had also been fully discussed in the Italian and 
technical press. But it was interesting that Mr. Gavey, 
working independently, should verify the same law. At 
Salisbury in 1897 a height of 30 feet per mile was found 
sufficient ; afterwards improvements brought it down to 
20 feet. Placing the vertical wire on a height is not neces- 
sarily an advan ; Some of the greatest distances worked 
dd ац been without the base being elevated much above 
sea level. 

In connection with reflectors Mr. Marconi hoped to give 
them attention shortly, but pointed out that for some 
рагровев tinning would Бе a disadvantage. He thought 
» Gavey had over-estimated the danger from lightning, 


hanging it over a oliff, as at Alum Bay, and this might also 
be done on a lighthouse. 

This closed the meeting. Mr. Marconi must be con- 
gratulated upon the interest his work has evoked, and 
deserves thanks for the clear way he has explained what 
he has done. | 


SOME SPECIMENS OF JOINTS. 


Messrs. P. оту & Co., of Bristol, have sent us some 
photographs, which we reproduce, of a series of joints whic! 
they have removed from various buildings in Bristol. It is 
hardly necessary to say that such work calls not only for 
drastic rules but for close supervision; even the mouse 
depicted in the photograph has had sufficient feeling to be 
shocked at & bad joint. 
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Fige. 1 and 4.—The only attempt at soldering; which has only 
n the у; twisted round the уу, but not fluxed through. 

ig. 2.—Joint à; and 7, tightly twisted; no sign of heating and 

insulated with old lace curtain. | 

Fig. 3.—Joint two, 4, same as fig. 2, but insulated with strands of 
lace curtain and black tape. 

The solder on fig. 1 can be seen on reverse view, and on fig. 4 on 
£ront view. 

Fig. 5.—Switchboard joint wires badly twisted and partly soldered, 
black with beating, insulation pure rubber and black tape. 

The installation from which all joints, except fig. 5, came, had no 
casing under floors. 

Fig. 8.— Three wires run through small hole in wall without oasiug. 
Insulation destroyed by mouse, which brought wires in contact and 
short-circuited switch wire to main. Mouse found dead on switch 
wire. 


Fig. 12.—7/20 cable, mouse eaten (the cable not the mouse). Figs. 
9 and 10, cross joints. Figs. 11, 13, 14, T jointe. Fig. 15, attempted 
splice. All joints blackened by heat caused by lose contact. 

Fig. 16.—Double-pole clip cut-out in tandem with main cut-outs. 
This was in an office with fuses blown, aud 2, copper wire double 
twisted on clips (one side, wire lost). From this cut-out, main and 
return in fig. 8, went direct for 12 16-0.P. 105-volt lampe, Also 
flexible for one lamp in office without ceiling-rose, cut-out, or switch, 
the screw lamp being turned in its socket to act as а switch. The short 
circuit on wires, fig. 8, could not blow the copper wire in fig. 16, but 
blew main cut-outs. 


INDUCTION MOTORS. 


THERE is no doubt that there is a growing demand for 
single-phase alternating current motors, and within the last 
few years this has called forth much inventive skill, which 
has resulted in several good types of machine. But the 
theory of these motors is by no means simple, or even yet 
fally understood, and the designing of them is at present a 
somewhat tentative ршен Accordingly there is ample 
room left for careful experimenting and ingenious con- 
structing. We welcome, therefore, any addition to our 
knowledge of this rather difficult subject, such as the 
elaborate investigation described in Prof. Ernest Wilson's 
paper read the week before last before the Institution of Elec- 
trical Engineers. The great difficulty with all such motors is the 
starting, and Prof. Wilson's experiments were mainly with 
a view to elucidate the conditions of action of a particular 
type of starting device. In this the three rotor circuits are 
led through slip rings to a triple rheostat, as in Ricardo 
Arno’s system, while, in addition, the main and auxiliary 
windings of the stator have to be supplied with two-phase 
currente. By skilfully arranged search coils, curve-tracing 
devices, and other instruments, the author has obtained a 
most admirable set of tables giving complete records of the 
currents, effective fluxes, leakage fluxes, E.M.Fs., torques, &., 
with the rotor held at rest under various conditions. We regret 
to find that these valuable results are left almost inaccessible 


to the ordinary reader by the want of clearness of E rp 

tion throughout the paper. Thus the quite simple bit of 
igonometry concerning a pure rotary field is left quite un- 

intelligible by the omission of all the vital argument. 

After a short introduction and a set of useful references 
(mostly without dates, however), the motor which was used 
in the experiments is described. It was for single-phase 
alternating current at 220 volta to give about 11 kilowatts 
at 1,000 revolutions per minute, the frequency being 50 
~ per second. The starting torque was approximatel 
measnred by means of a spring balance and a beam fasten 
to the shaft. We gather from this that the rotor was brought 
to reat in a definite position throughout all the experiments. 
The instantaneous values of the various electrical quantities 
were got by the aid of an electrometer, a revolving contact- 
maker (on the alternator shaft), and suitable resistance coils. 
Thanks to the slip-rings it was possible to measure the 
ourrents in the three rotor circuits. | | 

The author then proceeds to define the symbols used in the 
paper; it takes us some time to grasp what he means by the 
curt phrase “a period of surface revolution." Next follows 
а diagram showing the probable relative distribution of the 
magnetic flux at any instant across the air-gap, and this 
is shown to agree approximately with the aotual values of 
the flux measured across certain areas by means of search 
coils. These last consisted of a series of thin wires stretched 
across the bored surface of the stator parallel to its axis, and, 
we should imagine, all bunched at one end. When the 
auxiliary winding alone was used with single-phase current, 
it was found that serious magnetic leakage oocurred across 
the teeth, amounting to 24 per cent. in one experiment. 
By assuming a leakage coefficient of 1°5, it was found 
possible to calculate (with fair accuracy) the total magnetic 
flax from the reluctanoes of the several parts and the M.M.F. 
due to the exciting current, exactly as is done in the case of 
а direct current dynamo. | 

Next comes the short mathematical digression upon which 
we have remarked above. To one who can read а great 
deal between the lines the mathematical result is that with 
simple sine curve currents of any number of phases, it is 
possible to obtain a pure rotary magnetic field; but that if 
the currente do not follow sine curves, a pure rotary field is 
unattainable (with such a syatem of winding at least). ` 

We think, however, that with iron in the circuits, the 
fluxes might in some cases nearly follow the sine law, even 
when the currents did not. This is often the case with a 
transformer whose secondary winding is on open circuit if 
tae panay voltage is sinusoidal, = 

e next experiments were made with two-phase currente, 
both the main and auxiliary windings being used. The 
magnetic leakages were found both for open and closed 
circuits of the rotor, and when various resistances were also 
inserted. As with cr as excitation these leakages 
were found to be considerable. A formula is then obtained 
for the torque on the rotor when held at rest. 
stated thus :— 

Mean torque (in dyne-cms) = 107 х (mean watts in rotor 
circuits) — (speed of field at the air-gap). 

The mean power in the rotor circuits was got from the 
curves of instantaneous values of currents and E.M.Fs., and 
the corresponding values of the torque were thus calculated 


It may be 


for the various values of rotor resistance. The as 
well as could be expected with the values actually observed 
by the aid of the spring balance. 


The author then 8 to locate the dissipation of 
energy, and mentions a large amount of power lost by waste 
field as distinct from hysteresis and eddy current losses; but 
surely the whole of this power is ultimately spent in heating 
the iron and copper. The variation of.the torque over a 
half period is exhibited in three interesting tables, which 
show that when the rotor resistance has the critical value 
which gives maximum torque, the torque during a period 
does not vary by more than about 11 per cent. from its mean 
value ; while for larger or smaller resistances the irregularity 
of the torque is much more marked, being nearly 60 
cent. from the mean in one case. Collected reenlts are al 
given for the phase difference between rotor and stator 
currente, and these show, amongst other things, that the 
currents are farthest out of phase when the starting torque 
is greatest. А set of tests at a frequency of 95 ~ per 
second (and a higher voltage) showed that the maximum. 
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torque could be got with much the same value of the critical 
resistance as that for 52 ~ per second. This would allow 
the same triple rheostat to be used for various frequencies. 

The paper concludes with an examination of the effects of 
armature reaction, but these are rather too complicated to be 
explained in this short summary. 

From the numbers given in the paper, it is clear that 
the maximum torque obtained by the complicated gear 
described above could not start the motor when on full load, 
and therefore a friction clutch or a loose palley would have 
to be used. In cases where these are allowable, it seems 
much simpler to omit the slip rings and resistances, and to 
work with closed circuits in the rotor. This is done, for 
instance, in the Langdon-Davies motor, and there is no 
difficulty in obtaining a starting torque of about one-fifth of 
the full load torque, without taking an abnormally large 
current. 7 

To obtain this, however, initially a rotary field is used for 
which an auxiliary winding of high inductance is required 
on the stator, the main winding being rendered less inductive 
by a resistance added only for starting. In Arnò's system 
(with slip-rings and three-armed rheostat) no auxiliary 
rotary field is required, but the motor must by mechanical 
means be brought up to a certain small T fore it will 
give sufficient torque to run the belt and the looge pulley. 

In conclusion, we hope Prof. Wilson will proceed to a 
similar research with the motor running under various loads, 
and we sball feel the more grateful to him if he will try to 
pen his interesting resulta in a clear and easily understood 

orm. 


CORRESPONDENCE. 


Notes on Three-Phase and Tramway Work. 
I notice in your issue of January 20th, just to hand, a 


somewhat incomplete description is given, without permission, 


of part of one of the plants under my cbarge and super- 
vision, viz. :—'* Notes on Three-Phase and Tramway Work." 

Your writer asks for the reason of certain aotions of the 
plant, and for convenience I reproduoe the sketch of con- 
nections as given, with the following explanation of the 
effects that were observed, and would refer your writer and 
readers for a full description of the plant and the different 
effects it has on the whole of the three-phase system to a 
psper which I am about to submit to the Institution of Elec- 

ical Engineers. 

It is quite evident that when tramway generator, B, tends 
to run away, not having any governors on its Pelton wheel 
it drives the generator, A, as а motor at an increased speed 


TL TL 
эмие . | 
G20 VOLTS VOLTS 
= 
RAE R&E 


T L, Trolley line; B, 600-volt tram generator driven by Pelton wheel; 
вк, Rails and earth; a, 550-volt tram generator; м, Three-phase 
motor started up with rheostat in rotor circuit; T, Transformer; 

- —}, То the three-phase circuits and installation. 


somewhat higher than the synchronous speed of the three- 
phase motor M to which it is coupled, and so alters the 
“ slip.” of the rotor circuit from а “ negative” to a © positive 
effect, thereby generating power in the main fielde, to be 
given off to the three-phase system, but not necessarily alter- 
ing the “lag,” or the wattless currents, going through themain 
fields, therefore the slight change noticeable on the ampere- 


aa aa W. Elsdon-Dew 


Pilgrim’ Rest, Transvaal, 
February 22nd, 1899. 


P.S.—It is therefore quite evident that if м is disconnected 
from the three-phase system the tramway section will race, 
and aleo if a resistance is introduced into rotor circvit the 
effect is somewhat the same—M will not generate efficiently, 
and is similar to reducing the excitation in synohronous 
motors, 


Synchronisers. 


The following arrangements for a synchroniser are given 
in the hope that the opinion of central station engineers will 
be expressed on the subject 

Suppose two alternators, A and 5, to b» considered. They 
are two-phase machines, A is running, and 5 the incoming 
machine. Let A be connected to one of two sets of windings 
on a little induction motor, which will be driven in a certain 
direction. If B is now connected to the other set of 
windings so as to drive in the opposite direction, the net 
result, supposing the voltage, frequency and other factors to 


be alike should be a stoppage of the motor, and any rotation 
of the latter ought to show by its direction the faster alter- 
nator of the two. A much simpler arrangement would 
be to connect a set of lamps in something of a similar way 
to the synchroniser described in the ELECTRICAL REVIEW of 
күү рр. 818-9. 

To adapt any method of this kind to single-phase 
machines it would be n to use a phase-splitting 
device of some kind, Let an equal ratio transformer be 
connected to the alternator. Then the secondary terminals 
could provide one phase while conductors from the alteraator 
terminals would give the other; as the secondary E.M.F. 
ша іп a transformer is a least 90° behind the primary 

The opinion of your readers as to the feasibility or other- 
wise of this plan would be welcome. 

John C. Lucas. 

Electric Lighting Department, 

Technical School, Hands wortb. 


High Voltage Circuits. 


In answer to your correspondent, Mr. E. Bennett Viles, in 
this week's Review re lamps in series on “High Voltage 
Circuite," I most strongly recommend him, both for his and 
the congumer's sake, and from my own personal ienoe, 
not to try lamps in series, unless he wishes to court trouble. 

I have had several billiard fittings wired for two lamps in 
series on 220 volta; these lamps were continually burning 
out, and all lamps used were specially selected, both for same 
C.P. and efficiency. 

All these fittings are now wired for lamps in parallel (and 
lamps pointing down). Also in ordinary S. B. C. candle 

ps 1 run in parallel, as I have found where several dif- 
ferent C.P. and voltage lamps are used, the consumer will 
very 8oon get into trouble. 
Frank G. Mahon. 


The Wehnelt Interrspter. 


If in the Wehnelt interrupter we substitute for the lead 
plate a large globule of mercury for the dilute acid distilled 
water, and for the platinum electrode an aluminium wire, 
brought sufficiently close to the mercury to cause a small aro 
under the water, we have a form of liquid interrupter which 
wil work with a low voltage and small current. The mer- 
cury; must not be too clean, and the anode must be of 


aluminium. 


When the interrupter is working properly, it gives out 4 
loud musical note. 
E. Bennett Viles. 


+ 
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Perhaps the following may be new to some others who 
are using Dr. Wehnelt’s interrupter. In imenting I 
connected the interrupter with the 100-volt circuit without 
any coil. It then refused to work, one bubble just being off 
at the moment of making contact. 

Further experimenting shows that self-indaction is 
required to make the break work. Perhaps the action is on 
this wise. On the current being switched on, the positive 
pole is immediately afterwards insulated by a layer of oxide 
and the current ceases. The counter current induced in the 
coil can then act, and for a moment converts the positive 
pole into a tive one, absorbing the oxide and setting 
free a little hydrogen, and so the action goes on. 

That this is the case I found by collecting the gas given 
of from the “positive” pole and applying a light, when 
there was a brisk explosion, leaving, however, a considerable 
amount of oxygen and ozone in the tube. 


Alex. Hill, A.LE.E. 


ee ee eee 


In view of the interest excited Ta Wehnelt electrolytic 
current interrupter, perhaps I may be permitted to call atten- 
tion to the fact that an electrolytic method of operating the 
primary circuits of induction coils was described by Sprague 
in 1884 in the second edition of Electricity: Ita Theory, 
Sources, and Application,” at page 537. He says: “The 
mercury itself can be made to break the circuit if a 
platinum wire serving as the + conductor just touches it, 
and the mercury is covered with water containing a little 
acid; action occurs similar to that which actuates Lipp- 
mann’s electrometer ; a film of gas forms, and the mercury 


leaves the point, returning again immediately to repeat the 
H. J. Coates. 


New Repeater for Telephones. 


Many inventors have tried to devise means by which tele- 
phonic messages might be repeated from one circuit into 
another, in order to permit conversation over greater dis- 
tances than would otherwise be possible. But little success 


hitherto invented can be used only in repeating messages 
from the first circuit into a second. Few or none can repeat 
from а seoond into a third circuit, and so on, through an 


ible, is very weak even in short circuits. 

In the new telephone repeater a telephone receiver, which 
speaks more loudly than a person, is used. This lond-speak- 
ing receiver was invented by Mr. Edison more than 20 years 

It is called the motograph. It consists in a cylinder 
plaster of Paris moistened with a certain solution. Pressed 
against the face of this cylinder is a strip of platinum, the 
other end of which is attached to a diaphragm. One wire 
а connected with the platinum spring and the other with 
the cylinder. On tarning the oyli er steadily by hand, or 
other motor, the strip is drawn forward by friction on the 
cylinder, or released, according as a current passes or not, 
and according as a stronger or a weaker current of eleo- 
tricity passes through the chemical solution between the 
platinum spring and the cylinder. The sound of the 
receiver is dynamically caused by the motor which turns the 
cylinder. 1t is more difficult to turn the oylinder when 
receiving a message than when the line is idle. The electric 
current merely controls the vibrations of the dis m, 
Which throws the atmosphere into acoustic vibrations, 


representing the voice of the sender. This mo ph has 
been little used, because the Bell receiver which is simpler 
speaks in a sufficiently loud tone for common use. 

It recently oocurred to the inventor of the new telephone 
repeater that by using Edison's loud-speaking receiver, or 
motograph, near the carbon or other suitable transmitter of 
& second circuit, a message spoken into the first circuit would 
be repeated with undiminished force into a second circuit. 
At the end of the second circuit a repeater may be used to 
forward the message into a third circuit, and soon. The 
number of repeaters will be one leas than the number of 
circuits. At the end of the last circuit a Bell receiver may 
be used if desirable. By a suitable duplication of trans- 
mitting and receiving in each repeater telephonic 
messages may be sent in either direction automatically. A 
small electric motor will be suitable for driving the cylinder 
of each repeater during hours of business. 

The invention is automatic, and all parta of one or more 
continents would be brought within speaking distance. The 
reproduction of a speaker’s voice, even at the Opposite side 
of a continent, would be louder than the voice itself, because 
the voice at each repeater is dynamically due to the motive 
power which turns the cylinder. The reproduction of the 
voice at the end of a dozen circuits would be as lond as that 
at the end of the first circuit. 

Nothing would now prevent us from recording a phono- 
gram, even at a distance of thousands of miles. At the end 
of the last circuit a phonograph may be set before the 
motograph receiver, and since this will speak as loudly as the 
person sending the message, the phonogram may be impressed 
as deeply on the wax oylinder as if the speaker were present. 
The phonogram tube may be detached from the phonograph 
and sent to the person addressed, who may, at his leisure, 
расе it on his own phonograph and listen to the message. 

his phonogram may be saved and it may be caused to 
reproduce the voice of the correspondent at any future 
time. | 


Dannville, Ont., Canada, 
March 3rd, 1899. 


James Asher, 


Slater Lewis v. The Scientific Publishing Company and 
John Heywood. 


I am much surprised at the remarks which you made in your 
last week’s REVIEW anent с 998 0 had 5 given 
the judge’s summing up in о ve been perfectly 
sire eg — as it clearly € that | succeeded xs 
gaining his Lordship’s sympathy to have gained hi 
sympathy to such an extent, that he asked the defendants if 


they intended to ask for coste—a most obvious remark— 


proves that I succeeded morally if not legally. However, I 
enclose a verbatim copy of Mr. Justice Cozens-Hardy's 
“summing up,” in the hope that you will do me the justice 
of publishing it, in order to remove the effect which your 
remarks have undoubtedly created. I will only say, in con- 
clusion, that the three hours speech to which you sarcas- 
tically refer was almost wholly devoted to drawing the 
attention of his Lordship to the phs which I had 
marked in my book, and crose-ref and marked in the 
defendants’ book, and which had, without question, been 
confiscated from my work. These paragraphs numbered no 
less than. 109. Comment is needless, unless you mean to 
say that sach wholesale piracy is justifiable. Perhaps 


you do ! 
John Slater Lewise 


* Norwood,” Ellesmere Park, Eooles, 
March 21st, 1899. 


Mr. Justico Cosens-Hardy: In this case the plaintiff seeks an 
injunction restraining the defendants from infringing the copyright 
of a book called The Commercial О of Factories.” I have 


repair textes о шш еме Ma ee 
has said everything that can possibly be said in support of his case. 


word fell from me which could lead him or anyone in court to suppose 
that I thought his book was not most meritorious and most praise- 
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worthy. Butin this case the only question is whether that book, the 
copyright of which is duly protected by registration, has been infringed 
by another . І вау book, because the articles in question have 
since been republished in book form and published by the defendants, 
under the title of “The Commercial ment of Engineering 
Works." Now, it is quite plain that any one of Her Majesty's 
subjects is at liberty to write & book on the commercial 
orgavisation of factories or the commercial management of 
engineering works. It is, I think, equally manifest that any 
two men seeking to write upon a subject of that kind must neces- 
sarily cover to a extent the same grourd, and I cannot help 
thinking that Mr. Lewis has rather got in his mind an ides that 
copyright is something which is intended to protect the ideas of an 
&uthor from being either stated or multiplied or copied, if you like, 
by any subsequent author, when, in fact, copyright is merely a 
matter of form. I take it that if any man—if Mr. Lewis, for instance 
—has devised and suggested and notified to the public in his book 
that it is desirable to have a certain number of ch«cks—I think four 
in number in this instance—of a particular shape for workmen at a 
particular time, it is y open for any subsequent person dealing 
with that subject to вау that it is a good thing to have four 
checks of different shapes to be used in that way, and he can do that 
without any infringement of copyright. Now I have carefully looked 
at and considered every one of the instances which Mr. Lewis has 
referred to in comparing the two books, and I do not think that any 
one of them taken alone, or all of them taken together, can be 
held to amount to that which in law is an infringement of the copy- 
right of the plaintiff's book. It is not unlawful that the вате words 
should be used to a considerable extent in describing and in dealing 
with the same subject. That has been done to a considerable extent 
by the defendants. But to quote the well-known test applied by 
Lord Eldon nearly 90 йө to this саге. Lord Eldon said that there 
is no piracy—that is, no gement of copyright—if there is a legi- 
timate use of a publication in the fair exercise of & mental operation 
deserving the character of an original work. I cannot doubt that the 
defendants' book does deserve the character of an original work 
within that meaning. Bome use has admittedly been made of 
plaintiff's book. That use is not, in my view, beyond those limits 
which the law permits, and althongh I have great sympathy for the 
plaintiff, I am very sorry to be obliged to come to this conclasion, 
and can only come to the conclusion that he has failed, and that his 
action must be dismissed, and the costs will be the defendante’ if the 
are asked for. Do you ask for coste, Mr. Astbury ? 
Mr. Astbury: If your Lordship pleases. 
Mr. Justice Oosens-Hardy: Very well. 


[CoRRESPONDENCE.—The crowded state of our columns 
compels us to hold over until next week a letter received from 
Mr. F. W. Cooke, of Retford, on “ Railway Block Sig- 
nalling."—Enps. ELEO. Rev. ] 


PARLIAMENTARY COMMITTEES. 


A Privats Bills Committee of the House of Commons sat on Thurs - 
day last week to consider various Bills promoted by electric lighting 
aad other com Bir. W. Coddington presided, and the other 
members were Mr. Clough, Mr. Price, and Mr. Oubitt. 


Br. James's AND Patt Матт, ELxOrRIO Ілантіма Company. 


Mr. BaLroUR Browne, Q O., appeared with Lord Бовивт CEOIL 
in support of the Bill of the St. James's and Pall Mall Electric Light 
Company. He said the Bill was to empower tbe St. James's and 
Pall Company to acquire land and erect generating stations and 
for other purposes. It was an almost exactly similar Bill to that 
which passed through Parliament last year at the instance of the 
Ohelsea Electric Supply Company. The company came into 
existenoe in the year 1888, and was registered, and p to raise 
capital to the extent of £100,000. For the first seven years it worked 
under a licence, but in 1890 it got a provisional order, rA which it 
got a length of life of 42 years from August, 1889. The present 
capital was 160,000 ordinary sbares and 100,000 preference 
shares, but at the start of the company it was very diffi- 
cult to get capital. Their first station was at Mason’s Yard, but 
sub:equently another station was acquired at Carnaby Street, and 
now the Mason’s Yard station was simply used at times when the 
preesure on Oarnaby Street was too great to Le met. There had been 
& steady increate in the number of the company’s consumers, and if 
they were to do their duty by these consumers, they must extend 
their Carnaby Street station, and that was what they were there for 
that day. They must Fave more land, and they could not get the 
land by agreement, and therefore they asked for powers to compul- 
sorily acquire land. There were two sets of petitioners complaining 
that their land was taken, and they could have cause. The only 
petitioner against the Bill who had no land taken was the Vestry. 
In 1890 the company had 177 customers; in 1891, 328; in 1892, 449; 
in 1693, 564; in 1894, 659; іп 1896, 1,029; in 1897, 1,208; and in 
1898, 1,394 cust: mers. They bad now 142,553 lamps on the circuit, 
and that number was constantly increa:ing. The units supplied in 
1891 were 1,0С0,С00, and in 1898 they were 3,448,000. They only 
bad а surplus capacity of plant of 13 per cent. in the busiest 
portion of the day, and in the case of a fog or breakdown, 
that capecity might easily be exhausted. A prudent surplus 


capacity should be at least 25 per cent. They had not got 
onopoly of supply in the district, for their competitors were 
London осьті Supply О ation. Owing, however, he h 
gocd management, they supplied 90 per oent. of the 
charges they made were most moderate, for the a i 
unit was 43 d., while for public lighting the charge vas 244. 
which was lower than the a rg and Islington and 
who had their own works supplying the light. The 
t in the station was 4,500 horse-power, and by 
of the Oarnaby station, which they were now applyin 
would increase that capacity by 2,500 H.P., which would be 
in 1901. At one end of the addition, however, they p 
up transformers, which would be used in connection wi | 
rating station they were seeking to put up in conjunction with 
Westminster Company on the banks of the Regent’s Canal. 
must bring all their electricity to Btreet because all their 
mains radiate from that station. The Vestry petitioned against the 
"Bill as custodians of the public thoroughfares, Marlborough Road 
and Oarnaby Oourt тороо to be closed, and contended that con- 
sidering their area of supply was confined to the parish there was no 
reason why they should seek to acquire such an extended station. 
The Vestry also complained that there was no proven made for the 
payment of any loss of rates the Vestry might from the time the 
existing tenements were pulled down till the new station was 
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erected. 
That wasa provision under the Land Olauses Act regia а D 
on 


railways, but there waa no precedent for applying that 

electric lighting works, and, in fact, the worke would be proceeded 
with as rapidly as possible. The Oraven Trustees tioned on the 
grounds of the nuisance which would be caused and the depreciation 
which must be caused to their adjoining pro y. Asa matter of 
fact, the land which it was stated would be injured 

which the company sought to к 

against the ВШ таз а firm of card and ca | 
premises were to be Noire All the matters raised, however, by 
these petitioners would be matters of com 

Mr. Evstaca BALFOUB, chairman of the company, and also chair- 
man of the Central Electric Supply Oompany, was called, and described 
the difficulty the company at firat in raising capital. Now 
paid 7 per cent. dividend. He bore out the opening remarks of co 

Mr. O. A. RUSSELL, who represented the Oraven Trustees, cross- 
examined witness with a view to showing that inasmuch as the 
station would only enable the company to meet the demands upon it 
for a few years, it would be better to concentrate all their efforts on 
the proposed station on the Regent's Canal. 

. Baris, Q. O., representing Messrs. Halsey & Davidson, card- 
board manufacturers, whose premises are sought to be acquired, asked 
witness if he would undertake to acquire the premises and give his 
clients 12 months’ notice ? | 

WirNESS said he could not answer such a question right off, but he 
would undertake to meet the firm in every pomi a way. 

Mr. BERKLEY, who with Mr. Freeman, Q.O., represented the Vestry, 
asked witness if it was a fact yes d 1901 the Carnaby Street station 
would become nothing but a orming station, and that at the 
end of the 42 "life of the company the local authority might 
find they had nothing left to purchase ? | 

WriTNESS said he could not say what would be the state of the 
station at the end of the 42 years. j 

Re-examined by Lord Ковивт Oxo: As far as it was possible 
they would generate electricity at Oarnaby Street, as it was to their 
V t they charged 3d. per unit for eleo- 

у the OBAIRMAN: At presen yo ч 

trical energy, and the reason they supplied it sheaply wad because the 
demand for it was during the day. They hoped eventually to reduce 
the charge to 2d., and so compete immediately with gas. 

. Mr. 8. Dosson, chief engineer of the company, described the steps 
which had been taken to prevent grit co from the shafts and to 
prevent hot water getting into the sewers. estimated that in 10 
years they would be supplying 500,000 lamps. The motor industry 
at present was almost untouched. They had a number of 
industries in the district to which they could supply current if they 
cculd reduce the price to 2d. 

By Mr. Freeman: If the Central Supply Bill did not pass 
would want a great deal more land adjoining the existing station. 16 
was premature to discuss whether they could reduce the price for 
n purposes to 2d. directly the contemplated extension was 
compiete. | 

Replying to Mr. RossELL, WrrNESS said he did not think the 
London Electric Supply Oorporation could supply them with the 
current they required. 

Sir FREDERICK BRAMWELL said he was a director of the Kensing- 
ton and Knightebridge Electric Lighting Company, but was not con- 
nected with the Pall Mall pan . He had visited Oarnaby Street 
station, and it was completely of plant. There should bea 
reserve power of 25 per cent., and he would prefer 30 per cent. There 
was no vibration or noise susceptible at the station. He confirmed 
what had been said by the last witness with regard to the necessity 
of the extensicn of the station. 

Prof. KENNEDY said that he was afraid it would be more than two 
years from the passing of the Central Supply Bill before they would 
get any current from the central station. At present the Bt. James's 
Company was very cramped for coal storage and for workshops. 

Mr. Ковивт ViGEB, who surveyed the p scheduled in the 
Bill, said it was impossible to obtain for such a purpose by 
agreement. There was nothing on any of the properties affected 
which could not be met by ordinary compensation. —  . 

Mr. FREEMAN addressed the Committee ifor the Vestry, and sug- 
gested that it was impossible to separate the Bill from that for the 
central atation which would follow. He admitted that the com 
had mitigated the nuisances complained of in the early days of the 
company, but there were still many complaints, and if the place was 
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enlarged the nuisance must be increased. The station was not far 
from Regent Street, and if there was nuisance, it would depreciate 
surrounding property. If they did not get the central station the 
whole of the enlarged vorigen d station would Ъз devoted to generating. 
It was not a case in which public interest should be sacrificed for a 
mere trading company. The Vestry asked the Oommittee to say it 
was not a suitable site, and that the company could have acquired 
other stations had they chosen. | 
Mr. Т. Н. Muxpsey, clerk to the Vestry, stated that the objection 
of the Vestry was to the displacement of inhabitants, the nuisance, 
and to any private compavy taking public roads for its own purpose. 
At this stage the Oommittee adjourned till Friday. 


The Committee, presided over by Sir W. Ooddington, sat again on 
Friday to further consider the Bill. | 
Mr. Monson, the surveyor to the St. James's Vestry, was called by 


the petitioners against the Bill, and described the neighbourhood of - 


Carnaby Street and the block to the traffic which occurred owing to 
the company's unloading opsrations. He considered the nuisance 
could not be obviated if the company acquired the scheduled pro- 
perty. If the Bill was accepted, he considered the company should 

widen Ganton Street. | 
Mr. Bantemr.ur (for the Vestry) raised the question as to the houses 
scheduled by the company. It appeared that there are 17 separate 
houses, but two of them are let out in tenements. Oounsel suggested 
that in reality the company would acquire 40 houses, inasmuch as two 
of the houses were let out ia separate tenements. They did not wish to 
have to take expensive promesa in another place to decide the 
‚аз to whether the company should be bound to re-house 


people. | 
. The Снатемли asked if there was алу precedent. _ 

Mr. Вивкигвү said he believed that it had been decided by Com- 
mittees that similar houses were tenement houses—each man having 
akey. He admitted that there was no reputed case. | | 

Lord Ковввт Crom, for the,promoters, said hie learned friend 
eould not suggest thas the company should have different terms im- 
posed on it to anyone elge. Their clause prohibited them from taking 
more than 20 houses, and it was a question for the Home Offioe to 


: 


The Онатвман: The company does not propose to re-house the 340 
persons displaced ? 
Lord R. Окоп.: We say that is a delusive figure. j | 
Mr. : Bat we have taken the number of people living 


Lord В. Сюоп,: I am told that is the nambsr of people who work 
on the premises. 

санаи said they would not proceed further with that paint 
` Wrrwgss was further examined, and expressed the opinion that 
sse would arise from diri enlarged station, and property would 


& 


health of the neighbourhood. | 
‚ Other witnesses living in the neighbourhood were called to speak 
as to noieance arising from vibration. 

Mr. Runa mr., Q.C., then addressed the Committee on behalf of the 
Oraven Trustees, who were the owners of the land proposed to be 
taken and the owners of land ia the neighbourhood. He contended 
that the Committee were asked to decide on the Bill without having 
the essential points before them, because it could not be said how the 
scheme was carried out until the scheme of the central supply had 
been decided upon. 

. Mr. Goopwis, surveyor to the Craven Trustees, stated that the pro- 
posed extension of the station would injure the neighbourhood. 

Mr, Gzonas ANGOLD, a member of the Vestry and an owner of 
property in the neighbourhood, said he had lost tenante owing to the 


a 
Lord В. Ооп: Has the rateable value been reduced ?—In some 
eases it bas gone down and in tome cases gone up. 

In farther cross-examination, Wrrszse admitted that he had asked 
the company to compensate him for the lose of a tenant, and the 


"шры ref 
„J. WALLIS, manufacturing tailor, living adjacent to the station, 
stated that owing | 
they bal to close the windows, as any light work was rained. The 
nuisance had increased greatly in the past two years. 
. Mr. W. Watson, member of the ven and formerly sanitary 
inspector of the parish, said many people had oompl ліпе 
the dirty condition of their rooms in consequence of the blacks from 
the Oarnsby Street station. The complaints were increasing. At 
the quinquennial valuation in 1895 the rateable value of the houses in 
West Street was reduced. 

A number of other witnesses were called by counsel for the Craven 

including Sir Јони WIIrra RIA ELLIS, who stated that the 

erection of large factories always had the effect of diiving residents 
from а locality, and he thought the extension of the company’s 
existing station must nec y depreciate the value of the property 
in the neighbourhood. | 
Mr. Вотгв, G. O., addressed tbe Oommittee on behalf of Messrs. 
& Davidson, whose premises occupied one-fifth of the 
scheduled site. The fitm did not wish to be disturbed. 
Mr. BALFOUR Baowszz replied for the company on the whole of 


i 


the evidence, and said the company had been forced by the action of . 


Parliament to have a generating station within the area of supply 


* 


to the smut and grit coming into the windows, 


to him of 


and there was no suggestion that they should give up their valuable 
plant and buildings they had acquired within the parish. "Unless 
they got power to extend the station they would be unable to meet 
the public demand long before the proposed station on the side of 
Regent’s Oanal was erected. With regard to the displacement of 
people, they could not under the Act remove more than 20 houses 
without the consent of the Home Office. As-to the stopping up of 
the two little streets, there had been no evidence of treffic at all. 
With regard to the Oraven Trustees for Messrs. Halsey & Davidsor, 
they could get compensation for any damage done. | ' 

The Oommittee having conferred in private, the Cuir.MAN 
announced that the preamble of the Bill was proved subject to the 
condition that Ganton Street, on which the property of the company 
abutted, should be widened. . The Committee were of opinion that as 
the company proposed to take Marlborough Road, the Vestry was 
entitled to fair and proper compensation in the way of the widening 
of Ganton Street. | 

Mr. Batrous Browne said the proper course would be for them to 
bring up a clause. He hsd no hesitation in saying that with respect 
to the new pro they would acquire abutting on Ganton Street, 
they would widen the road at once; but where the existing works 
abutted on the road it would be a serious matter. 

The ORAIBMAN said that he and some of his colleagues had decided 
to go and look at the street and see what the structural difficulties 
were. It would not be fair on the part of the Committee to place 
impossible conditions on the company. At tbe same time, they were 
clearly of opinion that the authorities were entitled tosome compen- 
sation. They also thought the greatest consideration should be shown 
to Messrs. Halsey & Davidson, and that the company shoüld give them 
as long notice as possible. ` 
. Mr. BaLroun Browns said he would pledge ths company to give 
as long notice as they could. He suggested that in view of other 
electric lighting matters coming before. the Committee, they might 
visit the whole of the works. He was told that if they threw part 
5»; the existing works into Ganton Street it would split up the boiler 

ouse. 

The Onataman said they would leave the matter till Monday. 

The Committee the adjourned. 


On Monday, when the Committee resumed, Lord Бовювт CEOIL, 
for the St. James's and Pall Mall pom pans, submitted the following 
olause to meet the finding of the Committee, that the company 
should give some compensation to the Vestry for soqniring a public 
street :—'' Before stopping up Marlborough Road under the powers 
of the Act, the company shall set back the buildings on the south- 
east side of Ganton Street, between the eastern side of Marlborough 
Row and Marshall Street, to the line of their existing buildings on 
the south-east side of Ganton Street, and shall dedicate to the public 
as part of the street, the land lying between the new line of frontage 
and the existing street, and shall also pay to the Vestry the sum of 
£ as a contribution towards the cost of widening Ganton 
abi on the north-east side between West Street and Oarnaby 
treet.’ | 

After some private consultation the fica! settlement of the terms 
of the clause was postponed. 

Mr. Faxsuan, for the Vestry, sought tò introduce a new clause to 
deal with the rehousing of the persons of the working class who 
would be displaced, but the Committee held that the Home Office 
had sufficient powers to deal with this. 


On Tuesday the clause for effecting the widening of Ganton 
Street was agreed to by the Committee. 


WALLASBY TRAMWAYS AND IMPBOVEMENTS BILL. 


Lorn Роїлтмови presided over a Committee of the House of Lords 
which sat on Wednesday and Thursday last week to consider the Bill 
of the Wallasey District Oouncil, which sought to empower the Council 
to extend the Wallasey tramways, which they proposed toacquire under 
statute, and to work by electricity, and to do, various other things. 
The petitioners against the tramway part of the scheme was the 
Wirral Railway. C^ | . 

Mr. FrrzaBBALD, for the promoters, said that under the Tramways 
Act of 1870 the local authority was entitled to purchase tramway 
undertakings at the completion cf 21 years on favourableterme. The 
term would be completed in August, and the Council proposed ‹ xer- 
cising their powers, and to work the tramways by electricity, which 
they considered to be the most economical and oonvenient method. 
They proposed to construct a number of new lines in the district 
between Seacombe and New Brighton. The Wirral Railway Com- 
pany complained that the proposed competition was unjust, becau:e, 
under an agreement in 1893 with the local autaority, the Committee 
decided that the railway company had no locus standi, except in 
regard to the proposal to carry the tramway over one ot their bridges. 

On Thursday it was intimated that the Council and the company 
had agreed upon certain clauses, but there was one upon which the 
the Committee was necessary. 


' The Onatnuan said the Bill contained the form of clause recom . 
E 
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mended by the Joint Committee of the two Houses, and therefore they 
bad decided rot to give the railway a locus. 

The preamble was formally held to have been proved, and the Bill 
was ordered to ba reported to the House, | 


BIRKENHEAD TRAMWAYS. 


A Оохытттти of the House of Lords, presided over by Lord Polti- 
more, sat on Wednesday and Thursday last week to consider the Bill 
promoted by the Birkenhead Corporation for the construction of new 
tramways, 40. The chief opposition came from the Wirral 
Tramways Company, whose property it was proposed to acquire. 

Mr. Frrearnacp, for the promoters, said the were 
prepared to off r terms to the oompany. They suggested they should 
purchase from the company ‘heir interest in the un term of 
the lease of the line, and should acquire the tramways belonging to 
the company outside the borough, and the stables, coach-houses, and 
buildings attached thereto. In case of dispute, the amount of pur- 
chase money was to be settled by an arbitrator to be appointed by the 
Board of Trade; the purchase to be completed within 12 months of 
the passing of the Act. As the Corporation proposed to work the 
lines electrically they did not propose to purchase the horses. The 


company should work the lines till they received three monthe' notice 


from the Corporation for their own benefit, giving as good a service 
as at present. | 

Mr. Porn, Q. О., for the company, asked time to consider the pro- 
possi, and this was granted, 

On Thursday it was reported that the scheme had been agreed to. 
The Committee went through the clauses, found the preamble 
pou MM ordered the Bill to be reported to the House of Lords as 
amen 


Овитвлтг, Юг.вотвіс SuPPLY Вих, 


Tan Select Committee, presided over by Sir W. Coddin who 
considered the Bill of the St. James's and Pall Mall Electric Light 
Company on Monday, proceeded to consider the Central Electric 
Supply Bill. 

Mr. Вагғосв Browns, Q O., who, with Mr. Pember, Q O., Mr. R. 
Wallace, QO., and Lord Robert Cecil, represented the promoters, 
stated that the object of the Bill was to confer on the Central Eleo- 
trical Supply Company, Limited, power to construct works and supply 
electrical energy, and the intention of the promoters was to erect a 
new generating station in the parish of Marylebone, close to the 
Regent's Canal and the Oentral Railway. The matter had been 
frequently mentioned in connection with the St. Jamee’s and Pall 
Mall Electric Lighting Bill, and the Committee had heard thet tbe 
capacity of that company's two stations was being rapidly exhausted, 
Consequently that company, with the Westminster Electric Supply 
Company, had been combining to ereot this station outeide their own 
areas of supply, and this was in accordance with the recommendations 
of th» Joint Committee on Electrical Energy, which sat last session 
and inquired very fully into the subject. The Vestry of Marylebone 
would bsve the right to say what route should be followed by the 
company's mains, but the Vestry asked for power to purchase the 
works. It was not intended, however, to supply the Marylebone 
District frcm the works, and the proposal of the Vestry 
bad not been contemplated by Parliament. If such power 
was given, (he Vestry would be in a position to supply helf London 
with electricity. The promoters were ready to supply electricity in 
balk toa Jarge number of authorities beyond Marylebone. The two 
companies guaranteed the necessary capital, and each would be 
entitled to a supply at cost price, so long as they took equal amounts. 

Mr. Boutnors, M.P., a director of the Westminster Electric Supply 
C mrapy, сате evidence in support of the р He said that 
the Westminster Company found it impossible to get the new gene- 
rating sta“ ion they re quired in their own district. 

The Committee heard further evidence in support of the Bill and 
adjourned, 


On Tuesday the consideration of the Bill was continued. 

Mr. Dosson, chief engineer to the St James's and Pall Mall Bleo- 
tric Light O-mpany, gave evidence in support of the Bul He 
punted out the great n:cesei*y for the company obtaining facilities 
f r an increased sup ly cf ele tricity, and expressed tne view that 
the rarish of Marylebone would be the gainers by having the station 
within i в borders, inasmuch as it would increase the rateable value 
of the parish. 

Io reply to questions, Mr Dosson said they bad not yet settled 
whet er the current to be g-ncrat d should be a continuous or alter- 
Dat ir g current; but if the current was continuous, it would be at 
bieh volrsge. The combined requir ments for the two companies 
wenld amount to 18,00 о-ве-рот r, bat authority was sought in the 
Bill to «btsin between 40,000 to 45,000 horee-poser. The wires of 
fe pr. пи бете would ede the chief transmission main of the 
М. toroli. Bec re An · ly С. mpany. 

Rir FREDERI K RRAMW LL wae called to show suitsbi ity of the site 
prepo-e0, » о Mr ViGERS surveyor. g v- evid псе a. to tre neces- 
tity (f the company Lav ng compulsury powers to get the land at a 
r. 1% n he nice, 

М. Wow Ley Tavton address d the Committee for the L ndon 
C u ty € оси, and exi 1 that w bil : the Оли: cil did not want to pre- 
vent c mparies +xtendivg the facilities they possessed for givirg 
electric light to the public, yet th: y contended that powers to be given 
she ula be consistent with public policy, as that policy bad been laid 
down in tke statutes. In that case the promoters asked for compul- 
bory powers without incurring a single obligation to the public. The 
Council objected to the promoters having the Bill without being under 


the ordinary obligations as to price, inspection, public safety, regula- 
tion of works, &>. 

Mr. E. R. Moors, on behalf of the Metropolitan Electric Supply 
Oompany, said that his compavy generated electricity at Willesden, 
and carried their transmission mains through Marylebone and Pad- 
dington for the supply of those districts, and it was important that 
there should be no interference with their transmission mains. 

Mr. TaLBor, Q.O., having addressed the Committees for the Maryle- 
bone Vestry, 

The Committee found the preamble of the Bill proved, and 
adjourned to consider the clauses the following day, 


Onmanma Onoss amp Hampstmap Railway. 


Turs Bill came before a Select Committee of the House of Commons 
on Monday, presided over by Mr. Jeffreys. Mr. Worsley Taylor, 
QC,and Mr. W. Willis appeared for the promoters, while in opposition 
Mr. Freeman, Q.0., appeared for the London Oounty Oouncil, Mr. 
Lewis Coward for the Vestry cf St. Martin’s, Mr. Harold Raseell for 
the Duke of Bedford, and Mr. Reginald Browne, QO, for Dr. 
Olaremont. | 
Mr. WonBsLEzYv TAvroB said the obj-ct of the Bill was an extension 
of the line, for taking the n land, and the construction of the 
works, and the authorisation of the construction of three new rail. 
ways, which would very greatly improve thescheme. For these pur- 
poses further capital powers were asked for. The necd of оош. 
munication between the railways in the north and those in the south 
of London had induced the promoters so to alter their original 
plan as to bring the proposed line in direct connection with the 


station to Kentish Town station. The total length of the line was 
44 miles. With respect to the petition of the Oounty Oouncil, s 

for more favourable provisions as to workmen's trains, he consi 

the clause in the Bill providing for at least three workmen's trains 
each way be fore 7 a.m. and after 6 p.m. at penny fares, and the oon- 
cession to the workman that he should be entitled to return by any 
train during the day, were a sufficient burden on the promoters. 
Tüey were desirous, if possible, of pride Pay Oounty Council, and 
would consent to the insertion of a clause like that put into the City 
and Brixton Act last year, providing for at least 12 trains before 7 а m. 
at a charge of not more than 3d. a mile, and that the company should 
not b> bound to issue a ticket for a less sum than 1d., the passenger 
having the right to return by any train. 

Mr. FaEEMAN suggested a clause extending the hour to 8 o'clock in 
the morning, and ac of 14d. for the double journey. 

After some further discussion, the matter was left over for arrauge- 
ment. Later in the day a clause was sgreed to, extending the time 
at which workmen's trains sbould arrive at the termini to 8 a m., and 
fixing the fare at 1d. each way. 

Mr. ALFRED WILLIS, general manager of the South-Hastern and 
London aud Obatham Riilway Companies, considered this was the 
best electrical enterprise that had yet been promoted in London, 
giving, as it did, access to the northern lines from the 8 suth-Hastern, 
which latter company had agreed to give the Charing Oross, Easton 
and Hampstead Railway, very liberal rebates. : 

In reply to Mr. Cowand, the Wrrurss said the new railway would 
be 40 feet or 50 feet below the level of the ground, and it was pro- 

to bring passengers up from the underground station by means 

of lifts or а subway. There would bs no difficulty about this, as the 

Bouth-Eastern Railway owned the whole of the property on one side 
of Villiers Street and most of the property on the other side. 

Mr. W. R. GLR AATTE, O.E., said the total expenditure on the pro- 

osed new works and lines would ba £290,000. Oross-examined by 

r. Coward witness said that as the Oharing Oross Road was а very 
wide thoroughfare there was no necessity to put the promoters under 
the oblig ation to set Cranbourne Street station back. He admitted 
that the proposed new levels would bring the line at Adelaide Street, 
Charing О све, 13 feet nearer tho surface than was authorised by the 
Act of 1893. | 

Mr. G. Н Товмкв, general manager of the Midland Railway, also 

Ve evidence in support of the scheme as one which dealt with a 

ifficulty at present confronting all railway managers, vis., that of 
dealing with local traffic in London, and of obtainiug efflotent o m- 
munication between the termini cf the great lines. Anything which 
could be brought forward witu this obj ot should be enc. uraged. 

The CHainman aid the Committees were «f opiuion toat some 
unde tiki g əh uld bs given to set back the Craubourne 877666 
Station, if pecess.ry, and «fter some discussion the counsel for the 
pr:motere agreed that this matter snould be left to Ше London 
О. u ty Conn il 

Mr. Hanoup Rossext, for the Duke of B dt. rd, a-gced that his 
G c5 wes cuti led m nutic: t» treat 11 resect uf toc sub wil through 
which the propu-ed line would run und- his p-operty, and called 
evid-nos "о 8 ow that tois had been done in the ca-e of the tential 
L ndun R ilway in respect of the Duke's property along Oxford 
Sresi and Hivh Holoorn. 

Mr. WorsLey TAYLOR objected on the grcund that it would be 
creatiog а new principle, and said no such clauses had ever been 
inserted in & Bill Nobody would put a penny into the enterprise it 
such clauses were inserted. 

The Committee reserved its decision on this point, and declared the 
preamble proved, 
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Tu» Овитват, Lon pon RAILWAY. 


Mn. Juryan:s presided over a Committee of the House of Commons 
in Committee Room 13 on Monday to consider the opposed Bill of 
the Oentral London Railway; but on the Bill being called, it was 


announced that the opposition had baen withdrawn, and the Bill was 


accordingly referred to the Examiner. 


NATIONAL TanLxPHONE Oompans's Вита. 


On Monday the House of Lords Saleot Committee on Standing 
Ocdere had be fore it the N.tional Telephone Company's Bills Nos. 1 
and 2, the excusing of the non-compliances reported by the Examiner 
being opposed on t of se local authorities, on the grounds 
that the non-compliances were very serious, particularly in regard to 
setting aside the usual rights of local authorities. In all, 548 peti- 
tions have been deposited t the Bille in Parliament. The 
opposers asked the Committee not to allow the Bills to proceed, bat 
the Committee decided to allow the B. Ils to proceed, subject to the 


omission of certain clauses. 


Сосвт or BEFERtES. 


Tue Court of Referees met on Thursday to hear objections to certain 
petitioners against the Edinburgh Corporation Bill, which sought 
power to provide, erect, and maintain a municipal hall for the city, 
to provide increased facilities in connection with the electric lighting 
undertaking of the Corporation, to construct works and tramways 
and other purposes. The petitioners ооа to were not objecting 
to that part cf the Bill which deals with electrical matters, and the 


Oourt granted a locus standi in two cases, and disallowed it in ene 


саве. 
55 оса ые чараа аңынан 
ellisle, against the Ayr Burgh -Bill, which, amongs er purposes, 
seeks power to work municipal tramways by electricity. The 
tioner alleged that bis property would be injured by the proposed 
way, but a locus standi was disallowed on the ground that the 
petition was improperly drawn. 


BUSINESS NOTICES, &c. 


Auction Sale.— On Monday and Tuesday next Mesar. 
Shread & White will sell by auction at ^7, Station Street, Birming- 


Bankruptcy Proceedings.—A summary statement of 
the affairs of Frederick Marson, King Richard’s Road, Leicester, has 
been issued by the Official Receiver, Mr. J. G. Burgess, in which is 
sbown unsecured liabilities amounting to £478 5s. 8d.. and assets 
estimated to produce £675 7s. 1d., leaving a surplus of £197 1s. 51. 
Debtor attributes his failure to ill-health. | 

A receiving order was made on 16th inst. on debtor's own petition 
in the case of W. A. Charles and J. 8. Blackwell (Central cal 
avd Engineering Company, Church Gate, Leicester, and Kennington 
Road, London). The first meeting is arranged for March 28th, at 
2.30 p.m. and the public examination for April 26th at 1130 am. 
both at Bankruptcy Buildings. 


Dissolutions, Liquidations, and other Notices.— 
On 25th inst. Mr. Justice Stirling will hear a petition for confirming 
a resolution reducing the capital of the St. James’s and Pall Mall 
Electric Light Company from £300,100 to £300,000. 

Creditors of Messrs. Veale & Oo., Limited, are to send оЈате 
of their debts, &c., and the usual information to the liquidator, Mr. 
J. M. Coon, Bt. Austell, Cornwall, by April 12th. 

A meeting of the Edison Gower-Bell Telephone Oompany of 
Europe. Limited, is to be held at 186, Shaftesbury Avenue, W.O., on 
April 27th, at 3.15 p.m., for hearing an account of the winding up 
from the liquidator, Mr. R. Rodgers. 


Bills in Parliament.—According to a report which has 
been prepared by the Board of Trade, the total number of Bills relating 
to railways, canals, tramways, and the supply of gas, electricity, and 
water, deposited in Parliament for the present session is 2) 4, as com- 
pare” with 197 for the session of 1898. The Times says that the 

ramways Bills are 37 in number, involving a capital of £3,550,447. 
The Bills affecting gas supplies number only 31, with a proposed 
capitel of £6,453,582; those connected with el-ctricity are nine in 
number, with a pr posed capital of £6,125,000. The suggested tram- 
way extensions, 205 miles. 


The Baildiog Trades Exhibition.—This Exhibition, 
which opens at the Royal Agricultural Hall, Islington, on April 
26tb, and closes on May 6:h, will have an electrical section arranged 
in the Minor Hall, and applications for the remaining space should 
оз made at once to Mr. H. Greville Montgomery, the manager, at the 
Exhibition «ffices, 43, Essex Street, Strand. There will also be an 
exbibition of smoke abatement appliances, and for this section the 
committee of the newly fo Coal-Smoke Abatement Society is 
offering modals and certificates of merit. 


Electrical Wares Exported. 


Wir mme Fes. ler, 1898. | WII nnna Jan. $1вт, 1899. 

Port, Value. Port. Value, 

Adelaide . #87 | Adelaide. Teleph. apparatus ып 
m.. А oe 


Amsterdam s (x . 860 Amsterda ©. : 
Bangkok. Teleg. mat. . 1 Antweip. Electrio fuses 225 
Beira T as © . 1,355 Bilbao. Teleg. cable .. oe 989 
Bombay  .. s ae . 18 | Boca. Teleg. mat. . 4247 
Boulogne ee ee ee ee 69 Bombay . 0 ee 265 
Brisbane. те polea . . 1,975 Caloutta + 25 87 
Buenos Ayres. Teleg. mat. .. 886 | Оаре Town T T 257 
Саре LOW: T ec . . 1,824 Colombo a 15 16 
outta s is .. 9920 Delagoa Ba 144 
Channel Isles .. © os 26 Durban ʻi 595 
Christiania .. .. |... .. 10 East London 190 
Colombo... ee 2s . . 199 Ghent б» 82 
Constantinople .. - .. 1070 Hamburg 180 
Copenhagen és s са 19 Hiogo 25 184 
Delagoa Bay as “% js R3 | Hong Kong . P s . FGI 
Durban Ps ix ss e 403 Morseilles. Teleg. mat. .. 0565 
East London еа 5% . 68 Mauritius. Teleph. stores 9t 
Flushing. НА s >é 19 Melbourne. s is «c 04:3 
Fremantle .. ox vs .. 771 Montreal ae oe T 42 
Gibraltar. vs vx 4% 79 | Port Said 55 5% .. 155 
Gothenburg s ss ж 15 г. Teleg. mat. .. x сә 
Hamburg .. si a ЧЕ 78 Reval. Teleg. mat. ju .. BAL 
Hong Kong. .. 76 | Rotte:dam. Teleg. mat. . 3 
Lisbon 900 R^ us hue den а 0 
O-tend $a - gi $4 85 Sydney T" i T iw. ТАВ 
Rio Janeiro.. ies is .. 395 Trieste. Teleg. mat. .. . 500 
Rotterdam. Teleg. mat. .. 160 | Yokohama .. z va e 0889 
Shanghai . ө к .. 522 н Elec. instruments 1,010 
St. John's, N. 8. 20 
Stockholm ; ve ба 80 . 
” Teleg. wire.. . . 179 
Sydney .. .. .. „ 582 
Welington.. .. ... eo 106 
" Teleg. mat. .. ) 9292 
Yokohama .. ey T .. 8,978 


Total  .. 415,960 Total  .. £8,983 


LE 
| 


Foreign Goods Transhipped :— 


Sydney. Teleph, wire |, £128 


Electrical Wares Ex ported. 
Wax нона Fes. 8TH, 1898. | Wan mme Гев. 7тн, 1599. 


Wellington, N.Z. .. 85 .. 299 
1 Telep. mat. . 1,714 


Port. Value. Port. Value. 
Albany ee ee ee @e 65 Adelaide ee ео ee oe £129 
Alexandria. Teleg. mat. .. 906 Alexandria. Telep. mat. .. 12 

97 Teleg. cable ee 887 Amsterdam ee oe oe eo 205 
Amsterdam. LJ ee ee ee 107 Auckland es ee . о ГК] 91 
"н Teleg. mat. ee 18 Bombay oe ee ae oe 6 74 
Auckland .. - T 2 4 Boulogne as 44 8 
Bombay .. e 97 Buenos Ayres. Eleo.lighting ap. 1,038 
LT] Teleg. mat. ee ДЈ 21 | 97 Teleg. mat. oe 120 
Boulogne ee 0 ee 188 Calcutta ee E oe ,990 
Buenos Ayres Ta i 00 с о s 185 
" eleg. pole eiagoa Бау 
Calcutta ee ee eo! ee B45 Demerara 21 
Cape Town .. iA x .. 1,794 Durban "M 45 
Cherters Towers .. uu . 120 East London 23 
Colombo veo 6 • ee ee 1€0 Ghent ee os oe 90 
Durban $5 e P . 219 Hamburg. Teleg. mat... £00 

" Teleg. mat. E 17 Launceston.. E T 83 
East London Ps 5 .. 868 Lisbon ; 50 
Flushing .. 93 Madras 473 
Gibraltar .. ae is “з 60 Melbourne. ; 79 
Gothenburg m . 148 Napier, N.Z. E 30 
Hamburg.  .. 276 | PortElizabeth `. 656 
Malaga $^ i ss .. 210 Port Sad T 
Melbourne .. Р "T .. 610 | Rangoon .. a 2s 50 
Naples e se 0 . 18 | Rotterdam, Teleg. cable. 87 
Port Elizabeth  .. wis .. 119 Shanghai .. E Tm v5; 1 

К Teleg. mat. .. 267 | ^ Teleg. cable .. . . 1,880 
Rotterdam. Teleg. mat. .. 110 А Telep. mat. НЕ 25 
Shan bai ee ee 83 ee ee oe 
Stockholm 1,850 3% Teleg. cable. . . 10, 600 
Sydney 870 Sydney a " ie ee 1,225 
Trinidad 97 " Electric light cable .. 180 
Wellington А eo . 90 Вуга. Teleg. mat. ae „ 17 

| 


Total  .. £9, Total £24,874 


—— 


Singapore єз 15 


The B.T.H, Company.—The following are particulars 
of orders which have been recently booked by the British Thomson- 
Houston Company, Limited :— 

Leeds — Extensions to overhead line construction for the city 
tramways. Giasgow.—T wo direct-connected 1 100 H. P. lighting sets 
(Belliss engin~s), for tbe Oorporation El-ctricity D-partment, 
Govan.—T wo 93-kw. generators and Belliss engines, threc-machine 
booster, and two-machine booster, for the Bargh of Govan electric 
lighting. SA«field.—T wo 500-kw. extension generators for the 
Oorporation tramways. Croydon.—One 500-kw. 2,100-volt direct- 
connected alternator and Belliss engine for the Corporation electricity 
works. Shefield —Two 325-kw. direct-connected generators and 
Belliss engines, with switchb ard, for Measrs. Vickers, Sona and 
Maxim, Limited, River Don Works, Sheffield. Dudley and Stour- 
bridge —Nine double motor equipments for the Daudley and 
Btoarbridge electric trameays (through the British Electric Traction 
Company, Limited). Lowestoft.—One 150-kw., one 75-kw. generators, 
and four-mechine booster balancer, for the Corporation (through 
Messrs. Jol n Musgrave & Bons). Hanchester.— Three car trucks with 
double motor equipments, with magnetic brakes, for the Oorporation 
tramways. Colomb;—Bix double motor cquipments with magnetic 
brakes, being an extension of the present tramway plant. Potteries, 
extension—-Two 220-kw. generators direct-conneoted to horizontal 
tandem compound Ball & Wood engines for proposed Wolstanton 
power station. 


ET 


Burns v. Mason & Co.—Before Mr. Justice Grantham 


quantity of fibre sheeting by defendants leaving a tap running on one 
of the upper floors. The water was declared to have found its way 
down to the basement and rendered the stock completely useless. 
Defendants declared that the claim was а fraudulent one. In the 
course of a lengthy hearing Mr. Crawley, an electrical engineer who 
had inspected the goods, said in evidence that it was in his ion 
an absolute торовете for the damage to have been caused by the 
overflow. He had also tested the fibre after being soaked in water 
and then dried for electrical p and found it better than it was 
previously. The jary found a verdict for the plaintiff for £50. 


Catalogues, Lists, &c.— Messrs. Davis & Timmins 
have brought out an excellently arranged and neatly printed set of 
sheets, collected in catalogue form, in which illustrations, sizes and 
prices of their manufactures in the way of screws, clamps, termi 
&c., for electrical work, bolts, nuts, studs, &o, are included. The firm 
is proceeding to increase its output by equipping a further large 
factory with automatic machinery, &oc., of the latest types. 

Mesars. Isenthal, Potzler & Oo., of Mortimer Street, W., have issued 
а list of apparatus and accessories for Róntgen ray outfits. The firm 
keeps a large stock and a well-equipped laboratory. 

e Pacific Electric Company, of La Crosse, Wis., send us lists of 
their Epersen " shade lamps, and the dental and surgical lamp. 

The Langdon-Davies Electric Motor Company are circulating lists 
giving terms of hire and hire-purchase of their alternate current 
motors, also a telegraphic code for ordering motors of various B.H.P.'s, 
voltages, and periodicities. 


Change of Address.—The offices of the Machinery 
Market have been removed from 171, Queen Victoria Street, E. O., to 
Wardrobe Ohambers, 1464, Queen Victoria Street, E.O. 


County of London and Brush Provincial Bill.— 
The London County Council and the Vestry of St. George-the- 
Martyr, Bouthwark, have deposited 55 praying to be heard 
against thé Bill promoted by the Oounty of London and Brush 
Provincial Electric Lighting Oompany, Limited, for powers to 
erect generating stations outside their area of supply. It is alleged 
by these public authorities that this proposal is intended to be an 
evasion of the Electric Lighting Act, 1888, which gives to local 
authorities power to purchase the undertaking within their respective 
districts. It is contended that if the company are allowed to erect 
generating stations outside their area of supply, the local authorities 
could not purchase a complete system for supplying electricity, 
ene as they would only acquire the mains within their districts, 
without the means of generating electricity. It is therefore sug- 
gested, says a financial contemporary, that if the Bill be allowed to 
pase, provisions should be inserted to obviate, so far as practicable, 
the difficulties which will arise as to purchase by local authorities by 
empowering the London Oounty Council, as the central authority, 
t» purchase the works authorised by this Bill at the expiration of 42 
years from August 26th, 1889, which is the date upon which the conces- 
sions granted to most of the existing oompar ies will expire. In the 
event of the works not being then purchased, Parliament is asked to 
place the company under obligations not to raise ite charges to local 
authorities who may be dependent upon the company for supply. 


Insulation Recording Apparatus.—A new recording 
arrangement has been patented by M. Travailleur and introduced by 
Messrs. Elliott Bros. as an accessory to their recording instruments. 
It is an apparatus for continually recording insulation of two or three- 
wire systems under actual working conditions. The recordin 
instruments consist of a voltmeter of high resistance, one pole of 
which is connected to earth, and the other pole is connected to any 
one of the three wires of a three-wire system, assuming that neither 
of the three wires is permanently connected to the earth. At regular 
intervals of.one hour a shunt is connected across the moving coil of the 
recording voltmeter, and therefore the position of the recording pen i3 
ch upon the chart; the indication naturally being а в one 
than beforetheshunt wasapplied. By suitably choosing the valueof this 
resistance in accordance with the special requirements of particular 
cases, and by measuring the change in the indication, the insulation 
resistance of the wire or main to which the instrument is connected, 
can then be worked out by & simple formula, by knowing the 
electrical pressure, the resistance of the instrument coil, and the 
resistance of the shunt. A continuous watch can therefore Ъз kept 
upon the insulation of any feeder, and changes in this insulation can 
be observed from time to time, and steps can be taken at any 
convenient mom ant to remedy any defects. 


Is Electricity an Article ?—An interesting point was 
decided at Bilston Police Court on Tuesday, when the stipendiary 
magistrate (Mr. N. C. A. Neville) gave judgment in the recent prosc- 
cution undertaken by the factory inspector (Mr. Jackson) against 
the Bilston Urban District Council for a breach of the Act at the 
Market Hall by not postiug up а copy of the abstract. The case had 
been fully gone into when the prosecution argued that the Market 
Hall was а factory, inasmuch as electricity was an article manu- 
factured by way of trade, and for the purpose of gain. The 
contention of the defence was tbat electricity was not an article, 
and that it was not manufactured for the purposes alleged.— 
The Stipendiary, in giving judgment, said the dictionary interpre 
tion of the word “ article” was “commodity,” and a commodity was 
that which was useful or advantageous. Electricity being made at 
the works required mechanical power, manual labour being also 
exercised. It would come within the meaning cf tbe Factory and 


Workshops’ Act if it was an article which he thought it was, and if 


it was used for the purpose of gain. The object of the Act was to 
enclose everything it possibly could under its Кош It would 
not do at all to confine the interpretation of the word “ article” if 
there was anytbing similar to any other manufactured article. Elec- 
tricity was similar to many other things; it could be manufactured, 
stored, moved about, converted into different uses and stolen, and 
those things were things applying to a good many other articles. 
The Council gained the benefit of the light in the market, and it 
must be said to be a gain within the meaning of the Act. The 
(21 172. 6 8 the nominal penalty of 2s. 6d. and costs 
£1 17s. 64.). 


Melbourne Working Men's College.— We have received 
from Melbourne a copy of the 1899 prospectus of the above college 
containing particulars of rules, classes, courses, and illustrations of 
the different departments. 


Removals.— Mr. C. A. Clarke (of the International 
Electric Company) notifies his removal to 26, Seymour Road, Orump- 
sall, Manchester 


Messrs. Entwistle & Stephens, manufacturers of electric lamp 
shades, have just removed from 10, Gray’s Inn Road to Baldwin 
Gardens, Gray's Inn Road, W.O. The showrooms at 12, Farringdon 
Avenue, E. O., will be retained. 


Theatre Lighting.—With further reference to the state- 
ment regarding the lighting of the Lyric Theatre, Mr. A. Koerber, 
of Shaftesbury Avenue, writes to further correct this. He says that 
the Lyric was wired completely, that is, the stage, auditorium, 
engine room, accumulator room, and also a complete set of residential 
chambers adjoining the theatre, at the time of erection, by him- 
self. The two gas engines were of the type of 20 H.P. 
each; the two dynamos being by Statter; and the accumulators 
E. P. S. type. This plant has s been removed, and the theatre is 
now ее partly by gas, and partly by current supplied from the 
street mains. 


Trade Announcements,—Owing to the rapid increase 
of business in the Leeds district, Messrs. Laing, Wharton & Down, 
Limited, have decided to appoint Mr. Douglas J. Callow (until 
recently engineer to the Brewster Engineering and the Reedy 
Elevator Companies of New York), as their district manager and 
representative. Mr. Callow has had considerable experience in 
electrical contracting work of all kinds both in this country and in 
America. M. C. T. Taylor remains on the firm's staff as assistant 


ineer. : 

a Wm. Whitehouse & Oo., gas and electric light fittings 
manufacturers, of Birmingham, have appointed Mr. O. Pleiffer to 
pent them in London. Mr. H. O. Harold no longer represents 

e , Е 

Ia consequence of increased business, Messrs. Williamson and 
p have appointed Mr. John G. Dixon, of 55, Norfolk Chambers, 
Norfolk Street, She ffleld, to represent the company’s interests. Mr. 
Dixon will cover the whole of the North of England from Derby. 
The firm have also appointed Messrs. Ross & Oo., of 95, Bath Street, 
Glasgow, as agents for Scotland, and Mr. A. F. Sargeant, of 51, 
Lincoln’s Inn, Corporation Street, Birmingham, will represent the 
company’s interests in Birmingham and surrounding district. | 

The Unbreakable Pulley and Mill Gearing Company, Limited, 
have appointed as sole agent for Rochdale and Mr. J. J. 
Smithies, Atlas Works, Baron Street and Livesey Street, Rochdale. 


W. T. Glover, Limited v. William James Glover and 
Co. (established 1818), Limited.—On Monday, at Manchester, 
before Vice-Chancellor Hall, Q.0., Mr. Maberly applied for leave to 
serve notice of motion for Monday next in this case, in which the 
plaintiffs seek an injunction to restrain the defendants from carrying 
on business as makers of electric cables, &c., under any title of. 
which Glover forms a part. The Vice-Chancellor granted the 
application. | 


— — — — 


ELECTRIO LIGHTING NOTES. 


Alva.—At the last meeting of the Burgh Commissioners 
it was stated that a gentleman had been in the field with regard to 
an installation of electricity for Alva and Tillicoultry. From various 
remarks made, it would seem that the idea will meet with oppo- 
sition. 


Anglesey.—The proposal to light the North Wales 
Lunatic Asylum by electricity at a cost of about £4,442 was before 
the Anglesey County Oo last week, and was referred to the 
Visitors for observations. 


Asylum Lighting —The Devon County Council has 
voted £250 for an electric light plant for the County Asylum. 


сое bond, and to retain possession of it „Резе farther 


Bradford.—The half-yearly statement of the Gas and 
Electricity Committee, which was last week adopted by the City 
Council, shows that the electricity undertaking for the last half-year 
produced a total income of £13,011, an increase of £2,169 over the 
corresponding period of last year. The total expenditure, including 
interest and sinking, had been £10,519 10s. 34d., an increase of 
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£2,577. The profit for the half-year had been £2,491, a decrease of 
£407. The number of consumers was 850, an increase of 31 per cent., 


„and the total units consumed, exclusive of current for trams, &c., had 
been 723,000, an increase of 31 per cent. The total profit since the 


opening of the works, after paying interest and sinking fund, was 
£20,882, the total taken off for depreciation £10,556 12s. 3d., leaving 
£10,326 to be appropriated as the Council thought fit. 


Bridge of Allan.—Edmundsons' Electricity Corporation 
desire to light the village, together with Dunblane. The Police 
Commission have remitted the offer to the Lighting Committee to 


Brightom.—The proposals of the Electric Light Com- 
mittee set forth in the Ruvimw last week have been adopted by the 
Town Council During 1898 22,248 new private lamps were con- 
nected to the mains, making a total of 108,457 lamps. 


Bristol,—At the end of last year the Corporation had 
919 private consumers, representing 63,079 lamps, whilst at the end 
of last month the figures had gone up to 959 consumers and 67,144 
lamps, and there were nine more consumers, representing 1,543 lamps 
in process of being connected. The whole of the arc lighting in 
the streets is complete, and is working most satisfactorily. The fitting 
up of the new 400 kilowatt alternators is progressing smoothly. 


Carnarvon.—The Town Council have refused to grant 
permission to Messrs. Lake & Oo., a local firm of general merchants, 
cate roads in the town for the purpose of laying down elec- 

ow 

An electricity installation for the Asylum would cost £4,542. The 
matter was before the County Oouncil last week. 


Chester.—Last week the Council adopted various 
recommendations from the Electric Lighting Oommittee for the 
extension of mains for public and private lighting in a number of 
streets, the total cost of the various works coming out at £2,625. 


Chesterfield.— The Electrical Energy Committee last 
month considered letters received from Messrs. Siemens and the 
Westinghouse Company, with reference to the nee of plant for 
an electrical installation, and it was resolved that the Westinghouse 
be asked to make an inspection of the borough and submit a report 


and estimate of the cost of a scheme for public and private lighting. 


. Colne.—The Town Council has appointed a special Com- 
п = inquire into the whole question of electricity supply, trac- 
on, &c. 


Colwyn Bay.—The Works’ Oommittee reports an inter- 
view with Mr. Olirehugh, electrical engineer, as to the scheme to be 
adopted, and the substitution of a steam engine for a gas engine. 
The committee recommended-that the Council apply for a loan of 
£4,000 to carry out the scheme. Mr. T. Parry moved the adoption 
of the report. The advantage of adopting Mr. Olirehugh's sugges- 
tions would be that electric lighting could be easily extended to Rhos 
and Old Colwyn. The report was adopted. 


Darfield.—On the 14th inet. Major Cardew held an 


inquiry on behalf of the Board of Trade into the District Council's 
application for a provisional order. Mr. William Johnson, of the 
Sheffield electricity undertaking, said that he estimated the cost of a 


scheme for lighting Darfield at from £8,000 to £10,000. He calcu- 


lated that 121 16.C.P. lampe would be required for street lighting, 
these consuming in the year 33,067 units, which, at the suggested cost 
of 4d., gave an annual total of £476. This would leave a balance of 
73,388 units for private lighting at an average of 4d. per unit. The 
cost of the electric street lighting would be only £4 7s. 61. per lam 

per annum, against £5 7s. for gas at 3s. 6d. per 1,000. Oonsiderable 
evidence was given in opposition to the order, and the inquiry closed. 


' Dawlish.—The offer of a firm of electrical engineers 


(Messrs. Taylor & Field) to interview the Council in regard to 
electric lighting bas been accepted. . 


Denbigh.—The estimated cost of the proposed electrical 
work at . Asylum is totalled at 64,448. According to a report 


аба by the Visiting-Committee the introduction of electricity 
to the temporary building has been satisfactory. | 


Devonport.—Although it bas not been actually rejected, 
there is faint prospect of Devonport adopting the suggestion that it 
should come to terms with the Oorporation of Plymouth for the 
supply of electricity in bulk. The difficulties of obtaining a suit 
site for the erection of an electric power station have not docreaged. 


However, the Oorporation has decided to appoint a resident elec- 
trical engineer. | 


Dewsbury.—The engine house of the electricity works is 


to be extended, and a new generating set installed. It is stated that 
the cables are at present heavily overloaded. Au extension of mains 


to Oxford Road district is now completed, and current bas been 


supplied. 


Dorking.—Mr. Trentham’s report on electric lighting is 


in the handa of Oouncillors, and th ral P 5 
will consider it. , e Gene urposes Committee 


Dublin.— It is stated that the Municipal Industries Syndi- 
cate's offer to the Oorporation in connection with its electricity 
unde embodies a proposal to spend £380,000 in providing 


electric light for the city; pay the Corporation £90,000 for their 
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plant ; keep about 1,000 men constantly employed ; and reduce the 
price of lighting. to the citis ns by 30 per cent. Mr. W. O. Вах 
appeared before a public meeting on 14th inst. to explain the pro- 
poeals on behalf of the syndicate. The Trades Oouncil is asking the 
Town Oouncil to seriously consider the offer. 


Exeter.— Exeter has every reason to be satisfied with the 
success of the electric lighting undertaking since it came under 
municipal control. A business which was a very modified success 
under the old company has developed so considerably since it csme 
into possession of the Corporation, backed with plenty of capital, 
that it has now quite outgrown its old clothes. A new generating 
station is an absolate necessity. Mr. H. D. Munro, the electrical 
engineer, reported to his committee the other day that the present 
station is now almost completely filled with machinery, and yet the 
cry is still for more current. Extension on the present site is impos- 
sible and perhaps undesirable, for it is by no means an ideal position. 
The Corporation are, however, reluctant to incur the expense of 
rebuilding in & more favourable position until the neceseity becomes 
abeolute. Next season is to be tided over by the erection of a new 
Babcock and Wilcox boiler of 500-H.P. capacity and a 250 kilowatt 
Ferranti alternator. Space for the boiler will be found on land 
leased from the London and South-Western Railway Company, and 
room for the alternator will be made by shortening the rope drive of 
118 b day load machine. This will overcome the immediate 


Farnborough.—Last week the District Council finally 
decided, by six votes to five, to transfer (for 25 years) their electric 
lighting powers to Power and Traction, Limited, the promoters of the 
proposed light railway. 


Fulham.—The Vestry has placed a contract with Mr. 
F. @. Minter to erect an electric generating station at £22,970, to be 
completed in 10 months. The Horefall Furnace Syndicate, who are 
oontractors for the erection of dust destructors, have received the 
Moon of the Vestry to the sub-letting of the chimney shaft - 
contrac 


Glasgow.—The Corporation has decided to write to the 
Partick Commissioners in regard to the proposed agreement for the 
electric lighting cf Partick. The Partick people do not see their way 
to agree tothe Glasgow Oouncil’s clauses. ey threatened to carry 
out their powers without the assistance of Glasgow. Glasgow has 
E goin that К will not = 15 аше es -— 

e ration has approved of t ommittee’s pro to pay 
£37,000 for the undertaking of the Kelvinside Electricity Company. 


Ilfracombe.—Last week the District Council had before 
them a rt on electric lighting from Mr. Trentham, but the 
members thought it better to defer any decision until after the 
Dietrict Council election, which will take place shortly. 


Islingtop.—The Vestry considered at the last meeting a 
report by the Parliamentary Committee relating to the application 
of the Vestry of St. Pancras for permission to lay mains in Yezk Road 
and Brecknock Road, I-lington. I¢ was resolved to inform the Bt. 
Pancras Vestry that as the latter have no power to lay mains outside 
their statu ares, the Islington Vestry bave no power to grant 
them permission to do so. At the same time it was decided to remind 
the St. Pancras authority that an opportunity may be afforded by the 
London Government Bill for the re-adjustment of the boundaries of 
the two parishes, in which case the Vestry would be willing to assist 
in overcoming that and similar difficulties. 


Italy.—A water-power driven central station bas just 
been completed and put in operation in the Toscolano Valley by the 
Società Elettrica di Salo. The present plant, which is to be extended 
as requirements demand, consists of two triphase dynamos actuated 
by Pelton wheels, supplied by Messrs. Riva & Monneret, of Milan. 
The plant, which hasa capacity of about 680 H.P ,is supplying current 
for lighting purposes at Torcolano, Salo, Maderno and Desenzano. 
The central electric lighting stations of the Societa Anglo- R, mano 
per l'Illumirnszione di Roma last year supplied 14,394,844 hectowatts 
of current for lighting purposes and 12,734,559 hectowatt-hours for 
рерин an increase of 741,643 and 2,680,154 respectively 
over : 


Kendal.—It is stated that the question of a public 
electricity supply undertaking is likely to be re-opened shortly. 


Kettering, — The Electric Lighting Committee has 


received a letter from Mesars. Mackey & Oo. offering to purchase 


their provisional order. The Committee will not deal with the ques- 
tion at present. E 


Leatherhead.—The District Council has been consider- 
ing the electric lighting garon in connection with the report pre- 
pared by Messrs, Hancock & Dykes. It has, however, decided to 
allow the Gas Compeny to put up 10 incandescent lamps, and bas 
deferred further consideration of the electric lighting matter for six 


Leicester.—At last week's Council meeting Alderman 
Lennard, in moving the adoption of the financial statement relating 
to the electric lighting department, said the total revenue for the 
half-year was £5,930, as against £3,654 in the corresponding half of 
the year, an increase of £1,676. With regard to a statement that 
had been made that the undertaking was a failure, he said that the 
installation was worth £100,000- more than it cost them, if they 
wished to sell it; bnt they would keep it and it would become more 
valuable to them every year. | 
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Leamington.—On Tuesday Major Cardew held & Board 
of Trade inquiry touching the applications of the Leamington Oor- 
poration and the Midland Electric Lighting Company for provisional 
orders to supply electricity to the borough. Mr. Russell, Q.C., who 
represented tbe Corporation, said that tbe issue which would have to 
be reported upon was whether the future of electric lighting in 
Leamington was to be in the hands of the municipal authority or 
was to be left in thcse cf the company who were doing such electric 
lighting as was now done in the town. He then sketched the his- 
tory of the Corporation’s relations with the Midland Electric Light- 
ing Company, commencing in 1886. He submitted that the very last 
thing that the company now really wanted was a provisional order. 
They had begun the supply of electricity merely under an agreement 
with the Corporation, and they would never have applied, under an 
circumstances, for an order if they had not been driven to it. He 
contended that wbat the company wanted was their perpetual and 
unlimited rights and privileges, and as they did not really and 
honestly want a provisional order, let the Board of Trade gratify 
them by not giving it to them, and giving it to the Corporation, who 
did honestly and genuinely want it. After considerable evidence 
had been given, Mr. Hammond, consulting engineer to the Corpora- 
tion, said it would be putting on the Corporation too onerous a burden 
in paying for the material at the price which was exhibited by the 
present capital of the company. He considered the clause proposed 
by the Oorporation, to take over practically that portion of the 
plant which would be serviceable to them, was an extremely 
equitable clause, and one which should be satisfactory. 
No one pretended that the installation was a modern one. It would 
be an in justice to ask the Corporation to take it over at the cost 
price. He thought that with modern plant they would be able to 
supply electricity in Leamington cheaper than the company were now 
supplying it. This was the case for the Corporation. Mr. Mac- 
morran, Q.O., eaid the company took up the matter of the electric 
light in Leamington in 1886 or 1887, when electric lighting was in 
its irfancy. It was not until 1597 that they obtained a small divi- 
dend, and they f. It that just at the time when there was a likelihood 
of their getting back some return for the money expended, it was little 
more than hard, it was unjust, to seek to deprive them of their under- 
taking, and that at a rainous sacrifice, even if the suggested Board 
of Trade clause was accepted. It was on the faith of the dealings cf 
the Corporation that the money was spent. The case required excep- 
tional treatment. The application of the Oorporation was to get rid 
of the agreement with the company. It was true the original inten- 
tion of Mr. Arthur Chamberlain was to obtain a provisional order, 
but he delayed it, and then when he applied in 1890, the Corporation 
came in and oppoied him, and the complaint of the Corporation was 
in reference to street lighting. It was unjustin every way to seek to 
deprive thecompapy of the opportunity of getting back some return 
for their money. If the agreement with the Corporation was ultra 
vires in the first instance, then the moral obligation was all the 
greater, and the company had the more need for the protection of the 
Board of Trade. The inquiry was adjourned. 


Leith.—O wing to increased demand for current the 
charge for power has been reduced from 3d. per unit to 18d. For 
lighting current a scale of discounts has been drawn up by tbe Electric 
Lighting Committee. The Committee is disposed to supply current 


to the Dock Commission for lighting the Docks at 1§d. on certain 
conditions. | 


Lincoln.—The Local Government Board bas gar ctioned 


the Oorporation's proposed loan for £19,000 for additional electric 
light plant. 


Llanrwst.—It is stated that the electric light is to be 


switched on by Lord Carrington on the 29th inst., and a demonstra- 
tion to celebrate the event is being arranged. | І 


London.—The St. George’s (Hanover Square) Vestry has 
had before it a letter from the Westminster Electric Supply Oorpora- 
tion, calling attention to the fact that the Marylebone Vettry were 
applying during the present session of Parliament for powers to supply 
electric energy not only within tbe limits of their own parish, but in 
a portion of that of St. George's, Hanover Square, and as there were 
already two companies supplying the parish, the corporation felt 
called upon to oppose the Bill. The Vestry will take no action 
thereon at present. 


Middlesbrough.—A Local Government Board inquiry 
was held on 16ih inst. into the Corporation's application for power 
to borrow £36,000 for electric lighting purpores. Mr. Hammond, 
consulting engineer, was present and explained the scheme. | 


Mile End.—The Guardians’ Workhouse Committee pro- 


posed to appoint a competent engineer to take charge of the electrical 
arrangements at their various institutions. 


Monmouth.—At the last meeting of the Corporation, the 
Mayor said that up to January 2nd last £9,546 14s. was placed to the 
electric lighting account, and he afterwards added that they had 
already exceeded the original contract by £2,500, and there was still 
more to come. One speaker thought tbe time had come when 
attention should be called to the excess over the estimate. 


Montrose.— Messrs. Edmundeons’ have secured a site for 
electricity works. 


Portsmouth.—The Electric Lighting Committee has 
resolved to provide £3,600 for public lighting in the new estimate. 
The committee bas accepted Mesars. Fraser & White’s tender for coal 


at lls. Od. per ton. Twelve transformers are to be obtained at a cost 
Dot exceeding £80 each. 


they thought fit. 


Ramsgate.—The Corporation are again considering the 
electric lighting question, and Mr. Valon, the engineer, has received 
instructions to submit a report, possibly inconjunction with some elec- 
trical expert. 


St. Pancras.—The Vestry at the lest meeting resolved, 
in the case of future appointments to the office of engineer in charge 
of the King's Road station, to fix the salary at £200 per annum, in. 
creasing by annual increments of £20 to a maximum of £300 without 
residence. In accordance with this decision, it was determined to 
increase in May next the salary of Mr. P. N. Hooper, the present 
engineer in charge, from £200 to £220 per annum. 


Southampton.—On Thursday night last week the public 
inauguration of the street electric lighting took place. The Mayor 
switched on the current. Alderman Bore, deputy-chairman of the. 
Electric Lightirg Ocmmittee, in a speech welcoming the Mayor and 
the Works Committee, said that they had asked the Works Committee 
there that night in order that they might take over a portion of the 
public strect lighting. He traced the history of the electric lighting 
undertaking from the time when the Corporation assumed control in 
1896. Great advance kad been made. In 1897, the first year they 
had possession of the works, they had 8,948 lampe connected, and at 
the present time they bad no less than 23,000. The units supplied 
in 1897 were 131,000, and in 1898 they numbered 265,000, which 
showed that they hsd made very good p ss. They had been 
some time in getting the street lighting ready, but they all knew the 
difficulties the contractors bsd had to contend with. They bad now 
completed the first section of the work, and they looked forward to 
the Works Committee and the Tramways Committee being good 
customers of the electric works. They did not want to make a large 
profit, but each Committee must stand on its own bottom, and must 
psy for what it had from another Committce at a fair and reasonable 

ce, and he was sure they would work amicably together. They 

made provision for supplying the current to the tramways, and 
had ample plant for carryir g out their present tramway system, and 
for a small extension as well, and when they had their battery room 
built, he hoped they would be in a position to supply more. They 
bad made provision for a 100 street lamps, and that night they 
were lighting the first section only, but it would not be long before 
the other sections were ready. 


Stirling.—The Police Commission has received a letter 
from the Becretary for Scotland approving of the borrowing of 
£26,000 for electric lighting. Lord Balfour wrote that he should be 
prepared to consider the question of increasing the amount to 
£30,000 at a later date on farther application beirg made to him by 
the Burgh Commissioners. 


Surbiton.—The General Purposes Committee is still 
oe the questions of the proposed tramways and elccizic 
gnung. 


Swansea.—The Electric Committee has gomed certain 
amendments in the plans for the electric lighting scheme, the total 
cost of which is stated at £24,648. 


Teddington.—The District Council will on April 10th 
сша а proposal to apply for а provisional order for electric 
ghting. — — 


Torquay.—The deficit on the first year’s working of 
the electricity undertaking will notexoeed £800. A credit balance is 
anticipated this year. 


Ventnor.—A correspondent says that satisfactory prc- 
gress is being made with the electric light works. The two engines 
bave been tried, and it is hoped that everything will be ready for 
lighting on Easter Eve. 


Wakefield —At the last Council's meeting Alderman 
Sherwood, the chairman cf the Electric Lighting Oommittee, re- 
ported that the revenue for the past year had been 29,318, and the 
total cost £1,136, leaving a gross profit of £1,183, or, after deducting 
£1,054 for interest and sinking fund, a net profit cf £129 for the first 
year. He believed Wakeficld was the first Corporation which had 
made а profit on its electric light scheme in the first year. He also 
mentioned that the total cost per unit of the electric fight bad been 
2d. and 63 parts of a penny. 


West Ham.—It will be remembered that the Town 
Council has been in correspondence with Messrs. Ferranti with 
regard to the rate of wages, &c, paid by them. Messrs. Ferranti 
have futher written stating that their tender had been prepared on 
the aseumption that the conditions would be identical with those of 
the contract previously made with them, and that by requiring the 
Manchester rates to be paid, an entirely new t had been raised 
which they were unable to accept, and they no alternative bat to 
withdraw their tender and leave the Council to adopt such course as 
Having considered the subject and heard the 
remarks of the electrical engineer thereon, the Committee recom- 
mended that the electrical engineer be instructed to pre Wee | 
tions for the necessary engines and alternators, an that vertise- 
ments be issued inviting tenders therefor. 


Whitechapel.—The District Board has briefed co unse 
to oppose the County of London and Brash Company’s Bill. 
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Wimbledou.—Acting upon the Electric Light Oom- 
mittee s recommendation, the Council has resolved to charge 4d. per 
unit for places of public worship. The charge for public lighting 
wil be £3 per lamp per annum. Tenders ате to be obtained for 
wiring the electric light station. There are already 5,000 lights 


ELECTRIC TRAOTION AND MOTIVE 
POWER NOTES. 


Brompton and Piccadilly Railway.—The St. Jamee's 
ea ne have resolved to withdraw their petition against 


Coatbridge and Airdrie.— The British Electric Traction 
Hava Ari been for a long time past endeavouring to get their 
light tric railway scheme through. We now learn that the 
Coatbridge Oouncil has resolved to approach the Airdrie Oouncil 
dad ae operations to secure municipal tramways for both 


Colwyn Bay-Llandudno.—The provisional order for 
constructing a light railway between Colwyn Bay and Liandadno bas 
been approved by the Board of Trade. It is stated that the project 
en тоа вове on fo De legs for the past 10 years and has at 

succeeded. 


Dublin.—The Electrical Construction Committee last 


 Glasgow.—Last week the Corporation passed the 
minutes of both the Tramways and Electricity Committees, whose 
recommendations were referred to in the last issue of the Erec- 
TRIAL REVIEW. | 


 Hamilton.—The Police Commissioners last week con- 


Houghton.—It is stated that the Honghton-le-Spring 
dt | ra 


now before Parliament, so that it will now be considered as an 
unopposed measure. 

Light Railways.—The Board of Trade has recently 
confirmed the Liverpool and Prescot Light Railway order, 1898, for 
the construction of a light railway in the county of Lancaster, from 
Liverpool to Prescot. 

London.—The Highways Committee of the London 

Oouncil have under consideration a proposal to make an 


the Lambeth Vestry and the Wandsworth Board of Works to appoint 
representatives to attend a preliminary conference to consider the 
matter, they being the road authorities concerned. 


At the Westminster Guildhall, on 15th inst, the Light Rail- 


| don, Finchley, 
| Railway by the Finchley District Light Railway T 
access to the m perte ot 


uld be 

absent all April, and would not be able to report until two months 

: If, however, the Committee wished to seo him 

before his departure, he would be glad to meet them. The Oom- 

mitos agrocd that it would be advisable to see Prof. Kennedy 

before his departure, and he will, therefore, be invited to visit 

Newcastle at an early date, along with Mr. Charles Hopkinson, 

examine the whole of the ground for the proposed 

system, and report to the Oo . The question as to the appoint- 
ment of a permanent electrician was left over for the present. 


Portsmouth.—Messrs. J. Kincaid & E. Pritchard have 
been retained to value the tramlines, &c., and give evidence before 
the arbitrator who is to determine the amount to be paid by the 
Corporation to the company. 


Sydney (N.S.W.).—A financial journal says that the 
city and suburban steam tramwaysof Sydney are to be equipped with 
an electric tram service. | 


Tower Waggonms.—The British Electric Traction Com- 
pany, Limited, have placed an order with Mesers. J. H. Heathman 
and Oo. for four of their patent tower with projecting 
platform at top to work on turntable principle, and adjustable at 
various heights. 


The Waterloo, Euston and Paddington Railway.— 

A large and inflaential meeting was held on Monday in the Pad- 
Vastry Hall, which passed a resolution emphatically protest- 

ing against the Bill of the Baker Street and Waterloo Railway Com- 
pany, re-named the Waterloo, Euston and Paddington Railway Com- 


` pany, introduced into Parliament this session, aud having for one of | 


ite chief objects the erection of a station for generating electricity 
and the construction of a terminal yard in the most picturesque part 
of Paddington, both of which, it was considered, will most pre judicially 
affect not only the immediate neighbourhood as a residential 
ane but the intereste of all persons carrying on business in the 


TELEGRAPH AND TELEPHONE NOTES. 


African Trans-Continental Telegraphs.—Mr. Rhodes 
has been busy during his stay in Germany in connection with the 
North to South railway and telegraph schemes, so far as concerns 
the section to cross German East Africa. Herr Von Bulow’s 
statement in the Reichstag is given by the Standard Berlin corre- 
spondent as follows :—" As regards the laying of a North to South 
telegraph through German East Africa, and in connection with the 
already existing South African line, an agreement has been arrived 
at between the Trans-African Telegraph Company and ourselves. The 
coming into foros and the publication of this sgreement are dependent 
on the course of other negotiations; but I may say at once that it 
safeguards our sovereign rights and interests in every respect. The 
Trans-African Telegraph Company is permitted by this agreement to 
lay the wire in question through German territory at its own expense. 
It must be laid within five years at the most. Tne officials and 
workmen of the company are made liable to the German laws, and 
have to obey the regulations of the German Governor during their 
stay in German East Africa. The company is also bound to lay а 
wire between the two stations in Ehodesia and British East Africa 


telegraph stations in East Atrica. After the lapse of 40 years the 


Com pany, the latter will carry on their poles a second wire for the 
sole use of the German Government, this second wire starting from 
the most northernly Rhodesian station, near Abercorn, to the south 
of Tangauyika, and terminating at tne point where the trunk line 
again enters British territory iu Uganda. 

A Cable between Maniia and Iloilo.—The Eastern 
Extension ph Oompany announce, says the Times, toat their 
Manila-Panay cable has been extended to Tioilo „ thus establishing 
direct cable communication between Manila and Iloilo. The com- 
pany’s cable connecting the island of Negros with Iloilo has also been 
ro-opened for public traffic. 


Cable Traffic with Japan.—We have converted into 
sterling the amounts given by the Financial News as showing the 
increase in the telegraph basiness from Japan. The following table, 
showing the annual 5 of the outlay on account of cable- 

from Japan to the West since 1891, is published in the Л; 
Shimpo in the course of an article advocating an alternative line of 
telegraph communication :— 


. d, 
1890 .. 160 ec 77,449 14 9 
1891 ee ee 867,601 "T ` 80,029 15 11 
1892. «„ 4834,25 621 7 
1898 . ee 624,565 өө 114,202 8 4 
1894 .. 556,070 T 121,061 9 8 
1895 . è 11,012,064 oe 220,335 8 6 
1896 .. e 1,126,6 ee 245,277 16 0 
1897 . ә 1,379,945 800,125 11 0 
1898 ee 1,639, oe 856,18 2 0 


Commenting on these figures, the Japan Mail mays: — There is a 
curious feature in this table. The sudden leap from 500,000 yen in 
1894 to 1,000,000 yen in 1895 is, perhaps, acoounted for when we 
remember that the war with Ohina broke out in July, 1894, though 
the same cause ought to have produced a proportionate ex pansion in 
1894 as compared with 1893. But how is it that the increase has 
continued ever since? In 1895, as compared with 1894, we have а 
growth of nearly 100 per cent., and in 1898 as compared with 1895 we 
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have a growth of over 50 per cent., whereas from 1890 to 1894 the growth 
was only 56 per cent. of a much smaller figure. We presume that 
the explanation is to be sought in the remarkable expansion of Japan's 
foreign trade duriog the past four years.” 


The Chambers of Commerce and Telegraph Matters. 
-rThe Association of Chambers of Commerce on 16th had a discus- 
sion on the question of the Anglo-French telegraph rates, which were 
considered excessive and unwarranted. The meeting also passed a 
resolution impressing upon the Government the necessity of aiding, 
as far as possible, in the establishment of “ telegraph routes between 
this country and the Colonies, and between the Oolonies themselves 
respectively, without such routes passing through other countries,” 
and with that object in view, the Government was respectively urged 
to at onoe join Canada, the Australian and other Colonies, in carrying 
out а Pacitic submarine telegraph cable, as being a material portion 
of the scheme. 


Communication with the Yukon,—A Times despatch 
from Ottawa said that on the 11th inst. a party of electricians was to 
leave there under the orders of the Dominion Government, to begin 
the construc'ion of a telegraph line from Skagway to Dawson. By 
November 15th, it is expected, the line will be completed aud Ottawa 
will be brought within six days’ communication of the new goldfields. 
The estimated cost of the work is $150,000. Subsequently the line 
ВА ре 5 with the Government's system of telegraphs in the 

0 е 


New Submarine Cable in Japanese, Waters.—The 
Board of Trade Journal eays that the Board of Trade have received 
through the Foreign Office notice that a submarine cable has been 
laid between Kusuha, M Ji, Kikiu District, Bus m Province, Fukuoka 
Prefecture, and Deshimochi, Hikojima Village, Toyoura District, 
Yamaguchi Prefecture (Japan). A chart of the district may be seen 
by those interested at the Commercial Department of the Board of 
Trade, 7, Whitehall Gardens, S.W., any day between the hours of 
11 a m. and 5 p.m. 


Soudan Telegraphs.— According to despatches to the 
daily press the extension of the telegraph line in the Soudan is pro- 
ceeding rapidly. A station is now open in the vicinity of Abu 
Harrss, on the Blue Nile, about midway between Khartum and 


Soundings in the Pacific Ozean.—We learn from the 
Francisco press that the United States ship Ranger will soon be 
actively engaged in prepariog the way for better communication 
between this country and the Philippines. Orders have been issued 
from Washington that the cruiser be prepared to go into commission, 
and the work will be commenced without delay. The Ranger is now 
at Mare Island, where she has been laid up for a number of years. 
Bhe was formerly engaged in survey work along the coast of Lower 
Oslifornis, bnt was replaced by the Thetis. i 


- SS, “John Pender."—We understand that the cable 
steamer John Pender, lately the property of the Eastern Telegraph 
Company, has been re-named вв. Clifton, and is offered for sale by 
Messrs. Pile & Oo, of 34, Great St. Helen's, E C., after having 
received extensive alterations to convert her into a cargo boat. 


 Telegraphic Interruptions and Repairs:— - 
| CAPLAA. Down. Repaired, 
Amason Company's cable— | 


Oable beyond Gurupa... June 11th, 1898 , -— 
French Company's cables— 
New York-Hayti . Feb. 10th, 1899  ... d 
Paramaribo-Oayenne ... Feb. 10tb, 1899 sus 
Oa enne-Pinheiro eve March 10th, 1899 #06 ове 
Dakar- athurst [II TT) Feb. 9;h, 1899 [Ir March 15th, 1899. 
LANpLINES. 
Baigon-Bangkok  .. .. March 7th, 1809  ... March 17th, 1899. 
Ditto $38 .. March 18th, 1899 ... March 20th, 1899. 
Moulmem-Bangkck... — ...'March 15th, 1899 . . March 16:h, 1899. 
Majuoga-Tapapnarive ... March 14tb, 1899 ... March 16th, 1899. 


Communication between) -- T | 
Moseamedes and all In- > "March 16th, 1899 .„.: 
land Offices. " бы с 


The Telephones Bill.— From a statement made in the 
House cf Commons by Mr. Balfour the other day, it seems that the 
Government Telephones Bill will not come on before Easter. 

Worcester and Chester Corporations are assisting in the move- 
ment to get the power to municipalise the telephone ¢xtended to all 
eointy boroughs instead of it being confined to those having a 
population of 50,000. 


OCONTRAOTS OPEN AND OLOSED. 


Aberdeen.—The Corporation wants tenders for two 
Babcock boilers, one 180-kw. steam dynamo, and one 75-kw. talancing 
set. See our “Official Notices” March 17th. 


Aberdeen.—March 29th. The Corporation wants tenders 
for permanent way, overhead line work, fooder and test cab'es, cars, 
3 &c., for electric tramways. See our Official Notices 


Aberdeen.—March 29th. The Corporation are prepared 
to receive tenders for the supply of the following materials for the 
equipment of their Woodside tramway route :— 400 tons steel girder 
rails, 2) tons fishplates. es of the specification, &c., may be 
смелее from Mr. William Dyack, burgh surveyor, Town House, 


Ambleside.— Tenders are, according to an exchange, 
about to bə invited for gas engines, generators, boosters, switch board 
and bal tery, and mains for electric lighting at Ambleside. Intending 
tenderers shculd send their names to the engineers, Messrs. Hopkin- 
sons & Talbot, 26, Victoria Street, B. W. 


Barking Town.— March 27th. The Urban Council 
wants tenders for an 80-kw. steam dynamo (vertical high speed 


. enclosed engine and two-pole dynamo), with pipe-work and acces 


sories, Sse our Official Notices March 10th. 


Belfast.—The Harbour Commissioners want tenders for 
the construction and erection of two overhead tramways on the 
Queen’s © iay, Belfast. ^N rcr &c., may be obtained from the 

es 


Harbour engineer, Mr. G. F. L. 


Derby.— March 30th. Tenders are wanted for an over- 
head hand crane for the electricity works. Sse our “Official 
Notices " March 17th. 


Doncaster.—March 28th. The Corporation wants tenders 
for three Lancashire boilers, several sete of steam dynamos, overhead 
crane, condeneirg plant, storage batteries, electrical instruments, cables, 
street boxes, &c. See our Official Notices March 17th. 


. Edinbargh.—April 3rd. The Corporation wart tenders 
for water-tube boilers. See “Official Notices " March 17th. 


: Edinbargh.— April 10th. The Corporation wants tenders 
i the 3 lighting of the City Ohambers. See Official Notices 
S wee 0 Е 


Lewes.—March 24th. The Corporation is prepared to 
receive offers from those willing to estabjish an electricity supply 
undertaking. See our “ Official Notices " February 17th. 


Moreeambe.—The District Couneil wants tenders for 
mechanical stokers for two Babcock boilers, Sea our Official 
Notices” March 17th. 


Peterborough.—April 20th. The Corporation wants 
tenders for Lancashire boiler, steam dynamos, balancers and boosters, 
switchboard, battery, piping, cables, &. | 


. Poplar.—April 25th. The Board of Works wants tenders 
for engine and boiler house plant, battery equipment and street 
lighting. See Official Notices " March 17th. 


Rochdale.—April 12th. The Guardians want tenders 
for an electric light installation at the Workhouse buildings and 
cottage homes. See our Official Notices” this week. 


Rothsay.— March 27th. The Town Council wants 
tenders for 220 Н.Р. coupled engines and dynamos, switchboards, 
cables, arc lamps and posts, feed pump, steam and pipes, &c. 
Bee our Official Notices March 10th. 


Seuthend-on-Sea.—April 6th. The Corporation wants 
tenders for the “tem * transfer of their 1891 Electric Lighting 
Order, See “ Official Notices " March 3rd. 


` Spain.—April 20th. The municipal autkorities of Santiago 
are inviting tenders for the supply and erection of the plant 

& central power station to be erected near the town to utilise the 
water-power of the River Tambre for the generation of electrical 
energy for lighting and power purposes. Particulars may be obtained 
from, and tenders are to be sent. to, EI Presidenté del Oonsejo de 
Administracion Santiago, Spain. 


- Sunderland.— March 30th. The Corporation wants 

tenders for India-rubber covered cables, cast-iron and wrought-iron 
ipes and street service boxes, stoneware castings and bearers, house 
ase boxes. See our Official Notices” March 10:h. 


Sutton and Howth (Ireland).—April 20th. The Great 
Northern Railway Company wants tenders for works in connection 
with their line between Sutton and Howth, near Dablin, including the 
supply and laying of feeders, returns, &c., rolling stock, overhead 
ee battery and booster, &c. See our “Official Notices” 
this wee 


Tynemouth.—The Corporation wants terders for boilers, 
economisers, condensers, pumps, pipe work, water cooler, craze, 
switchboards, accumulators, cables, and traction steam dynamo. B.e 
our Official Notic.s” March 17th. | 


(Continued on page 470.) 
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BLACKBURN CORPORATION TRAMWAYS. 


Some two or three years ago the local tramway company 
decided to equip their lines for electrical working, and after 
negotiation with the Corporation, decided to purchase the 
necessary electrical energy from the already existing muni- 
cipal works. The Corporation not only proposed to furnish 
current, but were also to erect all the overhead wires, poles 
and other structures, as well as the bonding of rails, laying 
of feeders, &c. The tramway company was to provide its 
own rolling stock and motor equipment, receiving from the 
Corporation an extended lease of lines. But on going more 
closely into the subject, the municipality became convinced 
that it was desirable to purchase the tramways, and eventu- 


The generating plant, as was to ba expected, is at the 
Corporation lighting works, which, as our readers know, has 
existed for some few years. 

The engines consist of two seta of Belliss two-crank com- 
pound engines, each indicating up to 250 H.P., working 
non-condensing with 115 lbi. of steam at the stop valve, 
when running at 380 revolutions per minute. These engines 
consume 22 lbs. of steam per I.H.P.-hour, and are во 
governed that the variation in speed is 1:9 per cent. from 
full to no load. 

Both engines were tested at Messrs. G. E. Belliss & Oo.’s 
works, and subsequently at the station after erection, with 


highly satisfactory results. The economical performance 


was found to b» fully up to specification requirement», 


CAR ON LINE. 


ally this was done, and sometime afterwards the contraot for 
completely equipping a portion of the line was given to 
Messrs. Siemens Bros., Limited. 

A short length has row been completed, and the following 
details will be of interest. The chief features of the con- 


struction are that the whole of the apparatus, with the. 


exception of the car trucks, has been made in this country; 
that is to say, for the first time in the history of modern 
electric tramways English contractors have manufactured 
motor equipment, car controllers, and the usual paraphernalia. 

The contract for installing the tramways at Blackburn has 
been carricd out by Messrs, Siemens Bros. & Co., Limited, 
under the supervision of Messrs. Lacey, Clirehugh & Sillar. 


and the results of the governor trial were somewhat re- 
markable, as is shown by the following statement :— _ 

Results of Governor Test.—Variation in speed, the load 
being switched off and on as suddenly as possible. 


— — 7 с — 


Revolutions per minute. Percentage of variation 


Change of load. 


No — е E 


— “Ж — 


From. | To. | Settle. Waimea Permanent. 
Fall to none. 360 389 387 | 23% 18% 
157% 18% 


Half to none = 984 ^ 390 387 


It will be noticed that with the full load thrown off as 
suddenly as possible, the momentary variation of speed was 
F 
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only slightly in excess of, and the permanent variation 
rather less than, 2 per cent. Taking the half-load speed as 
the mean speed, it follows that the greatest departure from 
the mean speed under any conditions of load is only 13 per 


cent. momentary and less than 1 per cent. permanent. 


— 


POLE FITTED THROUGH SALFORD BRIDGE FOUNDATION. 


Direct coupled to each of these is one of Siemens's HB 


24/32 compound wound dynamos of 120 kw., each machine 
being so arranged that it may be used either for tram- 
way work at 550 volta, or for lighting at 250 volts. For 
this purpose each machine has two commutators, and 
two separate windings on each armature, and on the side of 
the machines are fixed switch frames, with the necessary 
arrangements for conpling these windings in series or in 
parallel, and also for connecting these circuits thus arranged 
to either the traction or lighting bus bars. 

In the tests made on these machines, they give a final 
temperature of 60° F. rise above the atmosphere after a run 
of 16 hours at 140 amperes and 550 volta. 

The tramway switchboard consists of seven enamelled 
slate panels, mounted in substantial cast-iron frames, there 
being two machine panels, three feeder panels, one return 
feeder panel, and one Board of Trade testing panel. 

These panels carry the following instruments :— 


Machine Panels.—One double-pole 200-ampere knife 


switch; one single-pole 200-ampere knife switch; one 
maximum current cut-ont for 250 amperes; one field break- 
ing switch; one field regulator and switch; one ammeter 
for 250 amperes. 

Feeder Panels.— One ammeter for 220 amperes ; one 20)- 
ampere knife switch; one 200-ampere fuse. 

In the centre panel are the two voltmeters, reading 450 
to 550 volta, while the Board of Trade testing panel is 
vided with two recording ammeters reading 0 to 20, and 10 
to 220 amperes, two recording voltmeters reading 0 to 10 
and 450 to 550 volts, and two watt-hour meters. 

The following are the details of the cables and feeders laid 
for the tramways :— 


Length. Section. Distribution, 

3,330 yards 15 sq. in. G B. to Billinge. 

136 „ "c „ u Jubilee Street. 
1940 „ »" » n Witton, 

550 Li 97 99 " ,» 

965 „ N». 810 R „ n trolley wire. 

120 3 sq in. „ n Fail re 
5,640 „ 9/19 (pilot wire) 


About every half-mile along the track cast-iron boxes are 
erected on the side of the pavement. The feeders from 
the station lead up into these, and are connected to a bus bar 
mounted on a slate base on porcelain insulators, From this 
bus bar four high tension switsh fuses connect with the 
section insulators on the trolley lines by cables leading up the 
inside of the posta. A lightning arrester is connected 


SECTION POLE AND SECTION PILLAR Box. 


batween the bus bars and earth. Terminals from the pilot 
wire are also brought up on to this slate base for portable 
крш connection and testing purposes. | 
here are, approximately, 33 miles of track, the rails 
being mostly of 88 lbs. per yard section, though wherever 
new track has been laid, heavier sections have been adopted. 


E om a n mm 
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The rails аге 
mostly single 
и with the 
Neptune type 
of bond, having а 
cross-section of 166 
quare inch. A 
small portion of the 
track is double 
bonded. These 
bonds vary in length 
from 22 inches to 
80 inches, according 
to the length of the 
fishplates. Oross 
bonding between 
rails, and also 
between tracks, is 
carried a 
every 100 А 
. Messrs. Licey, 
Olirehugh & Sillar 
have given very 

ial attention to 

e design of the 
poles and arrange- 
ments for the over- 
head line, and an 
inspection of this 
part of the work 
wil go far to re- 
move any objec- 
tions on esthetic 
grounds which can 
be urged against the 
overhead trolley 
system. 

It is carried out 
on the double 
trolley wire system, 
with side pots and 
brackets. Where 
possible, centre 


posts are used, 
with double bracket 
arms. The poets 
are of four grades 
in strength, in 
order to meet the 
varying lateral 
stresses occasioned 
by curves, &c. 

The two lighter 
types of poles used 
for carrying brac- 
kets, consist of two 
lap - welded taper 
steel tubes shrunk 
together, with a 
caBt.- iron orna- 
mental moulding 
placed over the 
Joint. 

The two heavier 
types, used for pall- 
off апа anchor 
posts, are made up 
of three parts 
shrunk together in 
the same manner. 

All the poles 
have cast-iron 
ornamental bases 
and ornamental 
brackets, their 
decoration consist- 
ing of  wrought- 
iron scrolls fixed 
in the four angles 
between the body 


' of the pole and the 


bracket arm. 
The bracket arms 


x 


v 


* 
* 
v 


DovBLE-ARM BRACKET POLE. 


£x 


SINGLE-ARM BRACKET POLE. 


vary in length from 


5 feet in the centre 
pole construction to. 
16 feet in the case 
of side pole construc- 
tion. Throughout - 
the route these poles 
areused for carrying 
arc and incandes- 
cent lamps for street 
lighting, about 
every fourth pole 
being fitted with a 
carrier containing 


an aro lamp, whilst 


the intermediate 
posts have two 
brackets for 82 
O.P. incandescents, 

The trolley wire 
is supported on 
what is known as 
the “rigid” sys- 
tem, the wires in 
every case being 
attached to hangers 
on the bracket arms, 
no span wire being 


Double insulation 
is used throughout, 
sleeves of insulating 
material being in- 
serted between the 
metal of the hanger 
and the bracketarm. 

The trolley wire 
is No, 0, B andS 
gauge, soldered to 
15-inch gun-metal 
ears. Where tele- 
graph or telephone 
wires cross the 
trolley wire, guard 
wires of a special 
form are used. 

The trolley wire 
is suspended at a 
height of about 21 
feet 8 inches above 
the track at the 
bracket arms, and 
the length of span 
Dina about 125 

t 


eet. | 
The rolling stock 
consists at present 
of eight cars, the 
ear bodies being 
made by Messrs. G. 
F. Milnes & Co, 
Limited, of Birken- 
head. They are 
double decked, each 
capable of seating 
60 passengers. The 


car bodies are 


mounted each on 
two Brill maximum 
traction bogies sup- 


` plied by Messrs. 
‘Laing, Wharton 


and Down. | 
Each bogie is 
fitted with one of 
Messrs. Siemens’s 
water-tight ironclad 
traction motors, the 
method of support- 
ing the motors 
being what is known 


as the “nose” sus- 


pension. 
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These motors are each capable of exerting a [ull of The gearing consists of a forged steel pinion of 19 teeth 
1,100 lbs. for one hour continuously at the tread of a and 44 inches width of face, accurately cut from the solid, 
80-inch wheel, at 6$ miles per hour without overheating. gearing into a cut cast-steel spur wheel of 90 teeth, the two 

The weight of giving a gear ratio 


these motors is of 474 to 1. 
about 17 cwt. with | = These gears ran in 
gear and gear case. oil in а cast-iron 
The magnet case oil-tight case, fitting 
is of steel, cast in over the motor 
two halves, each spindle bearing as 
half containing two well as the car axle 
of the four poles baaring. 
of the motor, which The controllers 
has four wound are Siemers's series 
poles. This case parallel shunt type. 
is easily opened, The various 
giving immediate arrangements of 
access to any part motors in series and 
of the machine. parallel are made by 
Besides this there means of a number 
are two doors, one of quick - break 
above and one below twitches, specially 
the commutator, designed for high 
so that the brushes чегем currents, 
may be easily got ving nt fe- 
“зы The RA ae ne wable Lei con- 
are of carbon, and tacts. These 
the brush-holders twitches are actu- 


follow up the wear > U SSS SSS | Е  — | ated in the necessa! y 
of the commuta- | AS E | order by means of 
Lor, so that the | а-а X = cams Taper on 
current does mot | one shaft, an 

have {о traverse SWITCHBOARD. vided with a ie 
long lengths of movable controlling 


carbon when the commutator is reduced in diameter. The handle. This controller gives nine working positions. The 
commutator segments are of hard drawn copper, and are of case of the controller also contains the reversing barrel, 
sufficient depth to allow for 2 inches reduction in diameter. interlocked with the cortroller proper, so that the reversing 


PowER Ноге. 
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lever can only be operated when the latter is in the off 


position. A 
A separate switch barrel is provided in each controller for 
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CONTBOLLEB. 


the. purpose of cutting out a defective motor in the event of 
its being disabled, and the car may be brougbt home by 
means of the remaining motor. 


ИШЕНГИЛЕ 


оо aA эю и з m» 


эю e» т w oo чи и о м 


Conves or Morons. 


The overhead collector gear is of the swivelling type, and 
consists of swivelling trolley head, mounted on a weldless 
taper steel tube. The trolley wheel runs on a patent '* metal- 
line” bush, needing no lubrication, and giving, it is stated, 
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better electrical conductivity than those using a lubricated 


bearing. 

The framework carrying the bearing swivels round a verti- 
cal axis being carried on a single row of balls. The standard 
carrying the pole consists of a steel tube fixed to a malleable 
cast-iron base, within which a second steel tube rotates on 
balle, and carries the spring. 

To the top of the inner tube is fixed the casting which 
carries the trolley pole socket. The spring is readily adjust- 
able through hand-holes in the base. | 

A catch is provided for holding the pole in a horizontal 
position when required. 

The lighting of the cars is carried out by means of 10 
16-O.P. lamps contained in bulkheads on the inside of the 
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roof. These are arranged in two circuits of five each. The 
switches actuating these are placed in tool lockers on the 
platforms at the end of the cars. The two main switches are 
carried under the canopy at each end, and consist of a high 
tension carbon quick-break typ», controlled by a powerful. 
spring, the catch of which is released by the pull of a cord 
within reach of the driver. Besides the above, each car 
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carries a watt-hour meter, two main fuses, lightning arrester 

and choking coil, &>. 

As previously mentioned, the posts for the tramway are 

utilised for a very complete system of street lighting. 
Within the existing continuons current supply area, this 

i; effected by means of arcs fixed in carriers, and incan- 


descent brackets. The arcs are 
Siemens’s continuous current band 
lamps, and are run two in series off the 
existing continuous current mains. 
The 32 O.P. incandescents are fixed at 
a lower level than the arcs, there being 
two lamps to each post. 

Beyond the limits of the continuous 
supply area, special 2,000-volt feeders 
were run at the same time as the 


tion pointe. From each of these at 
present run two alternating arc cirouits 
at 115 volts and two incandescent cir- 
cuits at 280 volts. 

The arcs used here are of the enclosed 
type, and in the case of the centre pole 
construction they are fixed in carriers, 
as are the continuous current arcs. 
With side pole construction they are 
hung from the bracket arms. On each 

t is fixed a box containing a chok- 
ing coil to reduce the pressure from 
115 to 70 volts. Incandescent lamps 
are fitted to the poles in the same way 
as the continuous current syatem. The 
switching arrangements for the system 
are contained in cast-iron pillar-boxes 
near the transformer pits. These con- 
tain the neoessary switches and fuses for each of the four 
circuits, and also the switches in the high tension circuit of 
the transformers. Esoh of these pillar boxes has two doors, 
giving access to both back and front of the board. 

The curves of the car motors show the relations between 
pull and current and speed and current. An examination of 
these curves will show that the feature of this motor is the 
large starting effort available with a comparatively small 


afl : : - Quan. 


TROLLEY POLE. 


current. This wi found especially suitable at Blackburn, 
Mese some of the ients are very severe and the cars 
eavy. 


"The motor is a slow-s one. The controller, however, 
is arranged to shunt the fields of the motors, when required 
With this increase of s at hand when needed, the 
speed will be amply high enough for English street require- 
ments. i 


CONTRACTS OPEN AND CLOSED. 


(Continued from page 464.) 


West Hartlepool.—April 15th. The Corporation invites 


offers from those prepared to undertake free wiring of premises. See 
our “ Official Notices " this week. : 


CLOSED. 


 Greenock.— The Electric Lighting Committee of the 
Police Board has given ont contracts for the electric lighting instal- 
lation as follows, the total amount being 480,000: — Buildings, Jobn 
M'Ewan; mains, &c., Callender’s Cable and Construction Company ; 
engine house plant, the India-Rubber, Gutta-Percha, and Telegraph 


Works Company; boilers, Messrs. Babcock & Wilcox 


tram feeders to four separate distribu- 


Germany.—Messra. W. Lahmeyer & Co., of Frankfort. 
on-Main, submitted the lowest tender for the supply aod erection of 
the electric lighting plant required at the municipal abattoirs at 
Wiesbaden. Ten other German firms competed for the contract. 


London.— The St. Pancras Vestry received the undernoted 
tenders for wiring the premises of the Labour Buread : 

Laing, Wharton & Down 

Pritchetts & Gold -— 

y & Co., Limited.. 

Benham & Son, Limited 


The lowest tender has been accepted. 


London County Council.—The Electrical and High- 
ways, &c., Department have placed an order with Messrs. Foxcroft 
and Duncan, of Dalston, for 18 of their “Sappho” enclosed arc 
lamps for the lighting of the pumping station at Crossness. We are 
informed that the lamps were chcsen after trial against other types. 


S RE. 
— pmo 
Dosor 
oocom 


FORTHCOMING EVENTS. 


Friday, March 24th.—At 5 p.m. Physical Society. 1. "On the 
Criterion for the Oscillatory Discharge of a Condenser,” 
by Dr. Barton and Prof. Morton. 2. The Minor 
Variations of ths Clark Cell,” by Mr. A. P. Trotter. 


At7 p.m. Institute of Marine Engineer: Annual meeting 
at Stratford. 


At 8 p.m. Electrc-Harmonic Society Smcking Ooncert. 
Last of the season. 


Saturday, March 25tb.—At 3 p.m. The Institution of Junior Engi- 
neers. Visit to the Testing Station of the British Fire 
Prevention Committee at Hanover Gate, Regent's Park, 
London. 

At 7 p.m. North-East Coast Institution of Engineers and 

Shipbuilders, Newcastle-on-Tyne. Paper by Mr 
Talbot Duckitt on The Application of Electricity to 
O. al Minirg." 

Tuesday, March 28th.—At 8 p.m. The Institution of Civil Engineers. 
Paper оп Alloys of Iron and Nickel" by R. bert 
Abbott Hadfield, M.Iost.O.E. 


Wednesday, March 29:h.—At 3 p.m. Ohemical Society, Burlington 
House. Anniversary meeting, election cf officers and 
council President's address. 


NOTES. 


The Easter Holidays.—Owing to the intervention of 
Eastertide, the next issue of the ELECTRICAL REVIEW will be 
published on Thursday morning instead of Friday. All 
matter for the advertisement and editorial pages should there- 
fore reach this office a day earlier than usual, 


— — 


The Electro - Harmonic Society.—The concert this 
evening is the last of the season 98-99, and in consequence. 
members and friends will probably muster in goodly 
numbers. The programme is varied, and with orchestral 
selections, instramental solos, good singing, and ventriloquial 
and humorous sketches, there should be something to please 
everybody. It will ые many to learn that we have 
reached the end of the thirteenth season of these enjoyable 
concerts. 


The Victoria Accumulator.—With reference to our 
correspondent’s correction in last week's issue, the Eclipse 
Brass and Copper Company write as follows: —“ We have 
only to thank your correspondent for correcting the error 
which has been made through our oversight. The rate of 
discharge is a little under O7 per square inch of total posi- 
tive surface. As regards the diagram with such small 
divisions, it is easy to make an error. Thus, at the end, the 
rate of discharge per watt ought to be 83, which is very 
difficult to appreciate in the diagram. 

51:5 watt-houra 
3°75 waits 
We think it is desirable that, instead of correcting the pre- 
sent diagram, which is only valuable as a comparison with 
the Laurent-Cely, it would perhaps be better to furnish 
another relating only to the Victoria accumulator. If it 
interests you we will do во.” 


= 14 hours. 
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Electric Cabs in London.— We understand from the 
Motor Car Journal that the London Electrical Cab Com- 
pany have now completed their new charging plant, consist- 
ing of two complete sets of Babsock & Wilcox boilers, 
Willans engines, and General Electric Company's dynamos, 
having a total horse-power of 500. They bave found this 
plant a great convenience, and by its means have effected a 
considerable saving in the cost of current, which previously 
was taken from the Supply Compeny's mains. Besides this, 
under the old arrangement it was only possible to charge the 
batteries during a few hours after 1 a.m., and consequently 
mapy batteries were improperly charged, or the current was 
pat into the batteries too rapidly. By means of the new plant 
it is possible to continue the charging throughout the day and 
night if desired, and thus considerable convenience is gained. 
It is said that the compsny are about to shut down their 
works for a fortnight or so, and to call in all the cabs now 
in the streets. This is for a two-fold reason. First, 
al the cabs now in the streets are to be overbauled, 
repaired and re-decorated ; and, secondly, more new cabs are 
to be equipped and fitted up. Slight alterations are algo to 
be carried oat at the depót. About the first week in April 
the company will again start uctive operations with at least 
80 vehicles plying for hire. In addition they are fitting up 
a superior form of brougham, the intention being to let ont 
a large number of these vehicles as private broughams for 
balle, dinner parties, theatres, &o. Our new contemporary 
esya that the freedom from breakdowns is now absolute, ard 
all ennoyance on this head is a thing of the past. In addi- 


tion, most of the difficulties experienced in running the cabs. 


are now removed, and they are bejng run at a profit, though 
not a very large one at present. Mr. Walter C. Berzey has 
now been elected chairman and managing director of the 
company. 


The Telephone Service in Foreign Countries —A 
Parliamentary paper bas been published containing reports 
respecting the telephone service in various foreign countries. 
Mr. A. D. Provand, M.P., suggested 28 questions, the answers 
to which form the basis of the reporte obtained from the 
Consuls applied to. Reports have been. obtained from 
Austria-Hungary, Bavaria, Belgium, France, Germany, Italy, 
the Netherlands, Rusia, Sweden and Norway, Switzerland, 
and the United States. Some of the Consuls report con- 
siderable difficulty, and consequently delay in obtaining 
replies to Mr. Provand's questione, but, generally speaking, 
the replies obtained are full and interesting. The rates for 
subsoribers are given as follows :— Vienna, £8 6s, 8d. ; Munich, 
£7 10s. ; Stuttgart, £5; Antwerp and Brussels, £10 ; Berlin, 
Frankfort, Leipsio and Hamburg, £7 10s; Rome, £6 14s. 
In other towns the ch vary with the conditions 
of use, as for example Ohristiania with £4 8s. 10d. up to 
6,000 calls and an extra charge of 11s. 2d. for every addi- 
tional 1,000 calls or part thereof ; Berne and Geneva, £4 
first year, £2 16s. second year, and £1 12a. third year, 
entitling the subscriber to 800 communications, a further 
charge of $d. each being made for additional calls. In Stock- 
holm the for an unlimited number of calls is 
£4 84. 10d., in addition to an entranoe fee of £2 15s. 6d. 
In New York the charges are for 600 messages £18, 1,000 

es £24, and 1,500 messages £29. Other subjects 
dealt with are the numbers of subscribers, the populations of 
the various cities, the rates of py to operators and work- 
men, the number of lines attended to by one operator, and 
various other features, rendering the compilation of interest 
and value to those who are able to make suitable comparisons 
and weigh the facts. Some of the translations of technical 
terms are of interest, as, for instance, the use of the word 
“receivers” for “switchboard” in the description of the 
Munich exchange. 


Fatality.—Some days ago an engine driver em loyed at 
the Chatham and Rochester electro lighting orks was 
killed by being caught between the tail rod of the engine and 
the gland of the condenser. It seems, from the evidence 


piven before the Coroner, that the deceased got under the 


and tried to dodge through while the tail rod was in 
motion, instead of going round. A verdict of “ Accidental 
death” was returned. 


Tue Northern Society of Electrical Engineers.—The 
annual dinner of the Society was held at the Grand Hotel, 
Manchester, on Thursday last week. Mr. S. Z. de Ferranti, 
the new president, was in the chair, there being present 
many prominent rorthern engineers. Mr. H munds 
proposed the toast of the President, and Mr. Ferranti, in 
responding, made some vigorous remarks on municipal 
g. ' 


tion of public electric lighting. It was, however, not because we had 
been too well served that we had not gone ahead in electric tramway 
matters, pus principal d because legislation had deterred 
[тг F Owing to the tendency 
for municipalities to monopolise that kind of work, electric traction 
had not made the headway it otherwise would have done. There 
were several things that 


objectionable feature of 
of i labour clauses 

the hours of labour, the rate of wages, the methods 
as to how the masters should deal with their men, and as to 
how they should conduct their business ү КАП; By heeding the 
demands of the trades unions the municipal representatives were 
simply buying votes by the use of public money. Only that day he 
had a contract offered to him by the committee of a Town Council, 
who made it a condition of acceptance that they should have the 
right to call up any of his workmen to discuss the method in which 
he (the 8 conducted his business. How, he asked, were 
English manufacturers to com with those of foreign countries 
when they were subject to such conditions? We were free-traders, 
but we ought to have free trade in this country, and engineers should 
not be fettered and foroed to artificially raise the price of the work 
they performed. If wo were to be limited in this way the country 
would have no chanoe in the markets of the world. 


Mr. Browett proposed the health of the retiring president, 
Mr. J. S. Rawortb, who was unfortunately absent, Mr. Fawcus, 
& past president, replied. Mr. Clirehagh 7790 7 Electrical 
Industries, which was responded to ‚ Edward Cowan. 


Trade Disputes.—Tne proposal to hold a oonferenoe 
under the auspices of the Board of Trade to consider how to 
deorease trade conflicts has been followed up by Mr. Ritchie, 
President of the Board. He bronght the matter before the 
Employers’ Parliamentary Council, with the result that that 
body has now resolved that while fully appreciating and 
sympathising with the objects set forth in Mr. Ritchies 
letter, and anxious to promote industrial peace, 80 n 
to national welfare, do not at the present time see their way 
to the possible formation of a full and satisfactory repre- 
sentation of employers and employed on a Board of Concilia- 
tion such as is suggested in the said letter. Mr. S. Woods, 
M.P., in sending the correspondence to the casta the 
responsibility for the failure of the negotiations upon the 
Employers’ Council. 


Insurance against Breakdown.—The National Boiler 
and General Insuranoe Compeny, Limited, now undertakes 
the insurance of dynamos, electric motors, and other electrical 
machinery against breakdown. Users of such plant may 
be 3 risk of accident in the same way as 


is done by the company in the case of steam engines and 
boilers. atic inspection and supervision of plant will 


be mad 
policy 8 up to the amount insured the cost of making 
good breakdowns of the machine which neceesitate its stop- 

and prevent it being worked. Another new move of 
the National Company is to undertake the inspection of 
electrical machinery, quite apart from the business of insur- 
ance. A copy of the printed form may be obtained at the 
head office, 22, St. Ann’s Square, Manchester. 


e cost being covered by the premiums. The 
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Blundering Somewhere !—Mr. Henniker-Heaton, M.P., 
has rendered signal service from time to time in connection 
with his articles exposing what he terms the “ Blundering 
and Plundering” of the Post Office in regard to telegraphic 
errors and delays. The injustice to which the commercial 
public is subjected to-day by the repudiation of all respon- 
sibility on the part of the Postmaater- General for loss and 
inconvenience which result from careless discrepancies, ought 
to be removed. Not long since a loss of £5,000 was incurred 
by gross carelessness on the part of a telegraph clerk, but the 
Postmaster-General, having a monopoly, Is accountable to 
no one.” A parallel case comes from the Colonies. An 
Australian correspondent, “ Retals," has drawn our attention 
to a serious omission on the part of some telegraph company 
or authority. A London honse dispatched a message to the 
correspondent in question in codal language, but through sheer 
carelessness (as it would appear) it was received out there 
with the last word omitted. It istrue that concealed on the 
form somewhere among the printed matter the words опе 
| short, correction to follow," a d, but as the 
missing word was not ascertained until three days later, it is 
plain that the. mistake was not remedied with that speed 
1 PE xm ae would warrant, It кем Евы 
ins g straight for a “repeat” message, Adelaide 
was first of all applied to to see if the error had 
there, the inquiry being afterwards on, 
stage by stage until it is presumed, it finally reached 
London. The matter was one of extreme urgency, and the 
full meaning of the message was only ascertained when it 
was too late for it to be of any use. Apart from the cost 
of the cablegram, there is a loss of business running into 
thousands of pounds also to be reckoned in the account. 
Such occurrences as these are. not likely to lead to the 
belief that telegraph clerks and operators are “skilled,” 
whether they be in the employ of the G.P.O., submarine 
cable companies, or the colonies. -= 


- 


Our Engine Trade. with Brazil.—In a report to the 


of relating to the British trade in the Sao ` 


Paulo district, Brazil, Mr. T. Worthington, the Board's 
pon] appointed oommissioner, says that the majority of 

stationary engines in Sao Paulo, as in Rio, are, he 
believee, of British make, but this interesting announcement 
is followed by one a little leas glowing for the British engineer, 
namely, whether this will continue to be the case seems 
doubtful.“ He cites an illustration of the way business 
sometimes goes away from us in that, part of the world, and 
from what we read 1n Consular reports sometimes, we gather 
that the same thing occurs in- other parts of the world as 
well, Bad packing seems again to be at the bottom of it :— 


тате Верх Шар importers and mechaniciarns had dealt with certain 
Britis engine makers for a number of years, doing a regular and con- 
sed engines. They had 


of 
rise, notwith- 
the latter 


10 a traveller, would iren d 
to them when they went to see them in England, 
although their account was worth £20,000 per annum. 


Appeintments.— There were 91 applications received for 
the appointment of a manager for the new municipal 
electric tramways at Hull at £800 a. year. Mr. W. J 
McOombe, of the Belfast Street Tramways Company is 
recommended for the post. | 

Mr. J. Pilling, chief assistant at Bolton, has been appointed 
resident electrical engineer at Lynn. 


hides ag in the Engineering Trade.—The Times says 
that the engineering employers of the north-east coast, 
replying to the request of the Amal Society for an 

vance in wages of 2s. per week, have replied that they 
cannot accede to tho demard, as expenses are heavy. 
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Obituary.—In Mr. Jeremiab Head the engineering world 
bas lost another of its leading men. From his very initiation 
into the profession, when he as a youth entered the works of 
Stephenson’s, of Newcastle, he seems to have distinguished 
himself in the domain of mechanical science. The design- 
ing of bridge work and agricultural machinery were among 
his special lines of operation, while he possessed a marked 
aptitude for dealing with labour problems, a gift which stood 
him in good stead when the labour market was in an excep- 
tionally unsettled state, for by means of a. profit-sharin 
scheme he cast oil upon the troubled waters and preven 
troublesome developments at his own works. We have not 
space to do justice to his great knowledge of the English and 

merican iron and steel industries, nor to enumerate the 
many scientific soeieties with which he was associated. It 
will be remembered that in 1893 he was president of the 
Mechanical Science Section of the British Association 
and ‘about eight years previously he, as president, piloted 
the Institution of Mechanical Engineers through a stormy 

iod. He also founded the Oleveland Institution of 
Mining Engineers. From these few brief comments it will 
be observed that into a life of 65 years Mr. Head crowded a 
remarkable amount of thoroughly good work. | 

By death there is also removed in the person of Capt. Samuel 
Trott, one who has spent the last quarter of a century upon. 
the see, actively engaged in submarine cable work, chiefly as 
captain of the Anglo-American Telegraph Company's Minia. 
From his early teens he devoted himself to a sea-farip 
career, and gave evidenoe of marked ability which destin 
him for a place of command. The success with which he 
carried through the repair of various telegraph cables against 
almost overwhelming odds, led to his being deluged with 
congratulations. His lengthened and varied experience.on 
the Faraday land Minia in connection with the laying and 
о of the Atlantic line, made him a man of rare know- 
ledge in the very important branch of telegraphic operation 
to which he was devoted. His death occurred in Florida on 
llth inst. at the age of 67. Oar readers, and particularly 
cable men, will doubtless receive the intimation of his passing 
with as deep feelings of regret as we ourselves record it. 


A Question of Age.—The New York. Electrical Engineer 
asks the question, Do we age more quickly than our fore- 
fathers did?” Ño far as the ELECTRICAL REVIEW is con- 
cerned, we know nothing of ageing. Though the oldest electrical 
journal, we can yet congratulate ourselves on as much vitality 
as any. But our contemporary does not, we find, refer to 
journalistic grey hairs, although there was a time when the 
comparative ages of electrical journals gave rise to a mighty 
debate and a good deal of recriminatory talk among 
American electrical editors. Our newly-wed contemporary 
is really concerned about the prevention of old age, this 
interesting question having recently been raised in the 
London Lancet, and it quotes Dr. Julius Althaus, who 
the only way is to be careful. to appropriate. and use 
galvanic current, which he has studied and experimented 
upon over 40 years, and lays the charge against doctors of 
having far too long neglected electricity in cases of debility 
and exhaustion, in which he himself has often obtained 
resulta. He has known men prematurely aged, after treat- 
ment look 10 years younger, restored in temper, take 
fresh interest in life, and have quicker digestion and 
healthier sleep. We trust that the new experience of being 
the New York Siamese twin publication will have so in- 
vigorating and soothing an influence upon the mind of our 
contemporary that it will no longer trouble iteelf about its 
age. | 


New Journal.—We have received the first number of 
the Motor Car Journal, which is a weekly paper containing 
illustrated articles and general news ие ен the progress 
of the motor car industry. Among a number of interesting 
items, the first issue contains an illustrated artiole on the 
electric cabs of Paris, and the first of a series entitled 
“Leaders in Mechanical Road Traction,” Herr G. W. Daimler 
being the subject of the sketch. 


Society of Arts.—On Wednesday evening Mr. Philip 
Dawson read a paper on. “ Electric Traction before the 
Society, Sir Frederick Bramwell presiding. ; 


— - —— eh —UAUͥↄꝓ - x ~ — — m 


Vol. 44, No. 1,113, Марон 24, 1899.) 


IHR ELEOTBIOAL 


REVIEW. 


478 


Personal.—We understand that Mr. Herbert A. Jones, 
who has been for many years with the E.P.S. Company, 
formerly in their laboratory, and for the past six years as 
technical and commercial representative in the North, is 


resigning that position to take over the management of the 
Phoenix Dynamo Manufacturing Company, of Bradford. 


Lectures.—Before the Dewsbury branch of the York- 
shire Engineers and Firemen, Mr. J. W. Garside, electrical 
engineer to the Brighouse Corporation, lectured on 
^ Electricity.” He dealt more icularly on the use of 
electricity for mill lighting and for power purposes. 

Before the Mason University College Engineering Society, 
Birmingham, on 16th inst., Dr. D. K. Morris а paper 
on “ Electric Traction in Switzerland." 


The Rejected Power Bills.— An excellent letter appears in 
the Times from the pen of M. Inst. O. E., in which the writer 
Me ably shows the disastrous effect that municipal tradin 
other schemes will undoubtedly have upon the future o 

electrical engineering enterprise and industry in this oountry. 
By the rejection of the General Powers Bill the House of 
Commons has struck a disastrous blow at British industry, 
and if other schemes when introduced or re-introduced are to 
be dealt with in the same summary manner, one of the 
most promising openings for British trade will be almost 
closed.” Cheap power and lighting current would be of 
untold value to many a small village which cannot afford to 
diii a municipal plant. Failing a supply from these 

schemes, a number of the municipalities may pat down 
a combined installation for the several places, but speaking 
with fall knowledge of the electrical industry, the writer saya 
that if this comes to it will be only after the waste of 
years and the waste of millions, and millions which might be 
invested at once with profit to the country as well as to the 
trade will never be invested at all. The British electrical 
industry will remain, as now, backward and undeveloped, and 
by this blow at the home trade the hope of foreign trade will 
be still further shattered. The prospect of “the greatest of 
modern industries” being given fair scope in England is 
wrecked by municipsl jealousy. 


Novel Reduction Gearing.—We have had brought to 
our notice an arrangement of epicyclic reduction gearing for 
driving electric motors or other machinery, which, as a means 
of reducing the speed from motors without the intervention 
of a countershaft, seems likely to meet the requirements of 
electric traction and transmission of power in a manner 
hitherto unheard of. Primarily invented and designed as a 
substitute for the back ing of lathes, it has since been 
much extended in its applications. Messrs. J. O. Howell & Co., 
24, Queen Victoria Street, will be pleased to show it to any- 
one interested, and-we would strongly recommend electrical 
engineers engaged in the above-mentioned branches of the 
profession to closely investigate the gear for themselves. 


OITY NOTES. 
Tum statement made by Sir O. Rivers 
The British Wilson at the meeting of this company last 
Electrie Baturday, taken in conjunction with the 
Traction Company. details of the company's echemes as given 
in another column of this issue, form very 
interesting reading even for thcse who have not the gocd fortune to 
de shareholders. A celebrated divine declared the world to be his 
parish, and so far as the United Kingdom is concerned the British 
Electric Traction Company recognises no limitation to the sphere of 
its operations. To those who have watched week by week the pro- 
gress of the negotiations which have been conducted with unremitting 
energy by the company’s officials in a score or so of towns in 
the provinces, it is not surprising that new capital, even to the 
tune of £600,000 should be required to carry into effect the important 
concessions which have been obtained. The company is certainly to 
be congratulated upon the victories it has scored over reckless 
municipalisation proposals in several places. Some of its schemes it 
has failed to carry through, but the expenses incurred in these cases 


are, we doubt not, insignificant compared with the value of the con- 
cessions secured elsewhere. In its warfare against municipalisation, 
as Sir Obarles showed, the ccmpany is leading to considerable de- 
velopments in electric traction, which wou'd not otherwise have 
happened. Municipal authorities, by deductive reasoning, argue 
that if a company expects to work eleetrio tramways profitably the 
local authority might do во with equal success. The Chairman assured 
his shareholders that municipalities do not know how to go about the 
business. He referred to the evils of the policy of excessive muni- 
cipalisation, and to the disastrous effects of the growing desire for 
municipal trading. If the hand of private enterprise is to be stayed, 
the United Kingdom will not experience the same healthy develop- 
ment in electric tramways and light railways that has been witnessed 
on the Continent and in America. The future of electric traction in 
this country and the success of the British Electric Traction Com- 
pany are, so to speak, interdependent, and for the sake of the former 
we hope that the latter, having arrived at the dividend-paying stage, 
may reap larger profits from the actual operation of the many lines in 
which it holds an interest. · | | 


PRESSUBE upon our space compe!s us to hold 
over until next week the directors’ reports of 
the following:—Oounty of London aad Brush 
Provincial Electric Lighting Company, Richmond Electric Light 
and Power Oompany, and Willans & Robinson, also the meeting of 
the Dover Electricity Supply Company. | 


Held Over. 


British Electric Traction Company, Limited. 


Sır О. Rivers WirsoN presided on Saturday at the offices, Doning- 
ton House, Norfolk Street, Strand, over the third ordinary general 
meeting, and, in moving the adoption of the report, expressed a 
hope that they would agree with him that his prediction at their 
previous meeting had been realised, and that the balanoe-eheet now 
resented showed that the company was in a very strong position. 
Fhe directors were able to show, at the end of the second year of 
the company’s operations, the substantial net profits of £67,778, 
which included the sum of £9,804 brought forward, but not the 
premiums received on the new issue of capital. From the nat 
profit they proposed to write off the balance of the preliminar 
expenses, £5,879. The goodwill account stood last year at £15,000, 
off which they proposed to write £5,000. They might remember 
how the goodwill account arose. At the inception of the company 
£5,000 was paid a3 profit to the shereholders in the Pioneer 
Company, the other £10,000 going for the promotion of the company. 
These were not excessive figures in view of the very valuable 
business which had been built on the foundations thus provided ; 
in fact, it was absurd for the goodwill of such a company to be put 
at so low a figure, and the account ought to be written up instead 
of down. evertheless, the directors proposed gradually to 
extinguieh this account. They had not only made what he thought 
every one would admit to be a satisfactory profit, but they had 
built up a great organisation, which would serve the purpose of 
creating and carrying on & large business in the future, and had 
laid the foundation for many profitable transactions. The whole 
expense of developing the business had however either been charged 
to revenue account or had in part been added to the cost of under- 
takings in hand, all of which would come back to them with a profit. 
After paying or providing for the dividend on the preference shares up 
to the end of last year, а balance of £53,451 remained. As the pro- 
posed dividend of 6 per cent. on the ordinary shares for the yea. 
would absorb only £18,000, some of them might think that the 
directors had erred on the side of prudenoe, and that they ought to 
distribute & larger dividend. The board had, however, given this 
matter their most anxious consideration. If they could be quite 
sure of the future there would be no objection whatever to making 
& somewhat larger distribution; but in view of the fact that they 
were developing a very large business, and one not altogether free | 
from uncertainties, they thought it would be wiser for them to 
make it thair first object to put the Soa eed in a thoroughly 
sound financial position, as by doing so they would obtain the 
best possible security for a continuance of profitable business and 
increased dividends. Moreover, as he had said before, the full 
development of their business required large increases of capital, 
and the stronger their position the better would be the terms upon 
which they could raise this capital. Furthermore, the charge for 
dividends in the past year was only £21,448, whercas on the 
capital now actually issued, without taking into consideration 
the charge which might arise in respect of future issues, the 
amount required for the dividend in the present year would be 
£46,000. Altogether, therefore, they had thought it well to carry 
forward the balance of £35,450. The whole of their share 
capital, and £200,000 of detenture stock, making £800,000 in 
all, bad been issued up to date. At the end of 1898 only 
£500,000 had been issued, and the net amount of premiums 
received was £29,135, all of which had been invested 
in Consols; and since the olcse of the year premiums 
amounting to about £45,000 had been realised on the 
further issues of capital which had been made. They had, 
therefore, a reserve fund now of about £75,000, which the directors 
intended to invest 1n Consols and other first-class securities. Now 
that the whole of their share capital had been subscribed and was 
profitably employed, they thought it advisable to ask the share- 
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holders to empower them to make further issues as and when the 
directora might deem advisable. They certainly would not 
needlessly increase the capital, but it would be regrettable if they 
were not in a position to take up any good business that might be 
offered to them. The proposal they would submit to the extra- 
ordinary general meeting which would be held at the close of the 
ordinary meeting was to double the present sbare capital, and 
this would give tbe directors power to double the present issue of 
debenture stook also. This would certainly be sufficient to carry 
them on for the present. They had dealt with a large number of 
schemes during the short period of the company’s existence, and 
there was, in fact, &carcely a division of the British Isles in which 
the company weré not carrying on operations, some of them 
being of considerable magnitude. To take the Potteries Kleotrlo 
Traction Company as a sample, that company, which had a 
subscribed capital of £400,000, were carrying out electrical tram- 
ways and light je goi de extending over a distanoe of 34 miles. 
Having mentioned other under g& in which their company 
were interested, hé stated that an important point in connexion 
with all these separate concerns was that although for various 
legal and other reasons it was necessary to carry out the business 
by means of separate companies, yet most or all of these 
companies were under the control and management of their own 
company. This arrangement had the advantage of giving to those 
companies the benefit of the experience which the officers of their 
company bad acquired in a large number of undertakings all over 
tbe country, and each compsny only bore its fair proportion of the 
total expenses. Another point was that their company retained a 
large interest in ell these companies, the sharebolders in whioh 
had a very good security, while this company would permanently 
bave many sources of inccme. By far the largest part of the 
company's capital was invested in debentures and shares in 
associated and other companies, and when be stated that these 
investments covered a list of no fewer than forty companies, the 
shareholders would see that they had no cause to fear that they 
bad all their eggs in one basket. He believed he was not miataken 
in asserting that every one of their investments was a satisfactory 
source of profit, and they took care in making them to obtain an 
‘immediate minimum return. It was not, however, so much at 
present for the eake of investment that they put sheir money into 
these companies, but rather with a view to develop electric traction 
and the business of their company. They had in the first place 
to teach existing tramway companies that it was to their own 
interest to adopt electric traction, and when they bad succeeded 
in doing this they bad to approach tbe local authorities and 
persuade them to allow electric traction to be adopted. ln each 
oase they were met with some misgiving and suspicion, and in the 
case of tbe local authorities they were brought face to faos 
with the difficulty cauecd by the present tendency of municipalities 
to undertake trading operations. Municipalities had not the 
enterprize or the initiative to propose electric tramways, but 
directly the company approached them with proposals to improve 
tbe service of the tramways in their towns or to provide additional 
trameay facilities it at once occurred to them that the 
company being a commercial роду, would not make such 
proposals if they were not likely to be profitable, and 
then they wanted to know why, if a profit was to be made, 
they should not make it themselves. But the municipalities 
did not know how to go about the business. They did not, 
however, hesitate to negotiate with the company, and then when the 
latter had told them all they could the n decided in favour 
of а polioy of what was called municipalisation,'" on the ground 
tbat this was in the interests of the ratepayers. But the curious 
thing about the cry of municipalisation for the benefit of the rate- 
payers wa3 that in most cases where corporations had thus munici- 
palised commercial undertakings the rates did not go down, but, 
on the contrary, rose steadily. On a former occasion, when he 
addressed them on this subject, he referred to the difficulties which 
corporations had in munioipalising tramways and light railways 
when worked by electricity, because еке undertakings sometimes 
required to be carried beyond municipal boundaries; and the 
directors’ further experience of these difficulties had convinced them 
that, if the development of tbis enterprise in this country was to 
be in the bands of local authorities, we sbould never have the 
tramway and light railway facilities which other countries 
possessed. He migbt say much more on this subject, but it would 
suffice on that occasion to tell them that the Government bad 
realised come of the difficulties he had mentioned, aod had decided 
to appoint a Seleot Committee of both Houses of Parliament to 
consider what should be the proper sphere and scope of municipal 
enterprise. He might add that the company did not propose 
to coufine their operations entirely to tbese islands; they 
hoped to obtain a share in profitable undertakings in foreign 
countries, or, still more probably, in some of our colonies. There 
was no reason why tbey should n»t undertake this work 
if it were profitab'e; but he insisted on it, in connection with 
the question of the oprositiin they encountered from local 
au'horities, as a sert of object lesson, showing how the policy of 
these b«dies had a tend-ncy to drive Brit sh enterprise and 
capital out of this country. The board pr p sed in future to 
make up the accounts of the company to the end of March each 
ye-r. This change would ensb!e them to include in their profit 
and loss account the results of the year’s working by the various 
associated companies. 

Mr. ЕмпЕ GAnCRE seconded the motion. 

A discussion followed, in which the principal point urged was 
that the shareholders should receive the first offer of taking up 
any fresh issues of capital that might be made by the company. 
pe tlrtection was also expressed with the results of the year's 
working. 


The CHAIRXAR, in answer to questions, stated that on appointing 
avy of their officers or directors to act as administrators of 
companies which this company controlled no remuneration was 
allowed for their services, What ‘ver feer were received from the 
other companies were paid into the treasury of this company, The 
motion was then unanimously adopted, 


At the subsequent extraordinary general meeting the obairman 
roposed an increase of the capi rom £600,000 to £1,200,000 b 

e creation of 60,000 new shares of £10 each—80,000 preferred an 
80,000 ordinary. He referred to a notice of motion, which Mr. 
Mekins had forwarded to the directors, to the effect that all new 
shares should be offered to the members in promon to the 
existing shares held by them; and stated that it would be quite 
impossible for the board to accept such a resolution as a binding 
instruction. He, however, agreed that there was a great deal to 
be seid for an occasion :] and, very likely, it might be, in certein 
circumstances, frequent adoption of the practice indicated by Mr. 
Makins. 

Mr. GAnckk seconded the resolution, after which Mr. Maxixs 
proposed as an amendment the motion referred to. He contended 
that what the chairman had said against it related to a period 
when the company was not in the strong position which it now 
occupied, and he maintained that there was no longer any 
necessity to resort to outside financial aid, 

The amendment was duly seconded, but, after some further 
discussion, it was withdrawn by Mr, Makins, and the original 
motion wae then adopted. 


Direct Spanish Telegraph Company, Limited. 


THE MARQUIS OF TWEEDDALE presided on Friday last at Winchester 
House over the 47th ordinary general meeting. In moving the 
adoption of the report, the chairman stated that the traffic receipts 
showed an increase of £3,812, owing almost entirely to the ex. 
cep!ional state of things which prevailed in the Spanish colonies 
during the past year. The traffic, however, has now fallen back to 
its normal state, and he might mention that the deoline in the 
receipta up to date had beon £891, although the number of telegrams 
had been very much greater. During the time of the Spanish war 
they had long official messages and very long Press messages, which 
went to swell their receipts. This bad now all come to an end, 
and they would have to look forward to somewhat reduced receipte. 
Their ordinary expenses exhibited an increase of £349 consequent 
on the increased traffic, but there had been a decrease of 2158 in 
the London office and station expenses, aud of £38 in the travelling 
expenses. The extraordinary expenditure was higher than it was 
in 1897 owirg to the cost, £2,117, cf the two repairs to the Bilbao 
cable, and to the extension and alteration of the London station, 
which cost £961. Excellent accommodation had now been pro- 
vided by the acquisition of a long lease of No. 75, Gracecburoh 
Bueet, which would enable them to carry on their business with 
greater advantage to the public and with greater comfort to 
the staff. The terms on which the parts of the building 
not required by the company bad been let would make 
the rent paid by them extremely reasonable. The item of 
£886 on the debit side of the revenue account was for the cost 
of renewing the two submarine cables across the Helford river, 
which formed part of the duplicate underground line between 
Falmouth and Kenvack, where the Bilbao cable landed, ard which 
after working for 17 years, entirely failed during last year. The 
item in the extraordinary expenses which showed the largest in- 
crease, £498, was explained by the necessity of renewing the 
underground lines at Bilbao. Their station in that town was oon- 
nected with Arrigunaga, the landing place of the cable to England, 
by underground cables. These were laid in 1889, and in many 
places had become very defective owing to the nature of the soil 
and other causes. It was therefore decided to replace the worst 
sections, before the cables failed n by pipelines. This 
important connexion was now in fairly good order, although it was 
not at all improbable that before very long they might bave to 
renew further sections of these underground oables. They had 
also expended £118 on supplying and fitting Hughes’ instruments 
at their Bilbao station, the Spanish Telegraph Administration 
having urged the adoption of these instruments in working the 
special wire between Bilbao and Madrid, the communication 
between which had thus been considerably improved. The Morse 
instruments could, however, be resorted to at avy t'me on the 
Madrid-Bilbao wire when through communication between 
Madrid and London was required. In May of last year & 
fault was discovered in the Bilbao cable about 13 miles 
from Bilbao. It was not serious enough to interrupt com: 
munication, but it rendered duplex working difficult, ard м а 
repairing ship of the Ea-tern T.legraph Oompauy happ ned to be 
on her way from Lisbon to England, the opportunity was taken 
advantage of to remove the fault. Two months later the B:lbao 
cable gave way altogether, at 199 knots from Falmouth, owing to 
the cable Jying upon uneven ground. This repair was remarkable 
for the promptitude with which it was effected. The break 
occurred on July 8th, and, although the steamebip Mirror was then 
in the Thames, the repair was effected within six daye—a fact 
which reflected considerable credit on Oap:ain Pattison. After 
providing for the debsnture interest and redemption and trans- 
ferring £5,000 to the reserve fund, they were able to recommend 
the dividend of 10 per cent. on the preference shares, leas income 
tax, and a dividend at the rate of 4 per cent. on the ordinary 
shares, tax free. The reserve fund now amounted to a little over 
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250.000, which was a substantial sum, no doubt, but which the 
directora thought was still not adequate as a provision for future 
vontingencies. The only criticism which had reached. them with 
reference to the report was that the dividend was not quite as. 
ae as might have been expected; but he thought that what he 
had said about the decline in their traffic receipts this year and 
their return to a normal condition afforded very good reason for 
not increasing the pe dividend. If they could have done во, 
and have felt, that the improvement could be meintained, they 
would have hed no hesitation in recommending the payment of a 
somewhat larger dividend. They felt in the cirenmetances that it 
поен to strengthen their finances by adding to the reserve 
und. 

Mr. J. DzNI80X PENDER seconded the motion, which waa carried 
unanimously, 


The Hiram S. Maxim Electrical Corporation, Limited. 


Тир first ordinary general meeting of the shareholders of this company 
was held on Thursday, March 16th, at the ссг, 15, George Street, 


these lamps taking 3 watte per ende Sihat as was generally supposed 
the greater part of them tween 4 and 6, and many of 
them between 5 and 6, and all the lamps of supposed high efficiency 
by foreign makers that they had so far a very short lifo- 

y of them going out after a few hours’ service. Their 
experimenta had demonstrated that they 00014 make lamps of a 
considerable higher efficiency than those now in the market, and 

ps y no means short-lived. What he proposed to 
do st their new works was to produce lamps of the highest possible 
i ps that modern civilisation could prodace. He 
allow any inferior work to leave the place ; he 


inquiring into the progress which bad been made in that country 
relating to electricity, and he was assured by one of his old asscciates 
that since 1580 no less than four thousand milling of dollars had 
been spent in the U-ited States of America on eleotrical plant. 
In regard to the new Nernst lamp wbich had recently m its 
appearance, he did not believe that they need fear any competition 
from that direction. The incandescent pos to-day was the light 
" de luxe," it was convenient and simple. e new Nernst lamp did 
not lend itself kindly to the requirements of domestic lighting, and 
the slight advantages that it might possess in point of economy were 
not great enough to compensate for the many cisadvantages inherent 
to the system. In conclusion, he would say that he felt very confident 
that they would be able to secure a large share of the electric lamp 
making business in Eogland and at such prices as would ensure their 
paying their shareholders a handsome dividend. 

In reply to a question Mr. Maxim said he could tot state (x0 
when they would get possession of their premises, but he should thi 
that in all probability they would commence the manufactire of 
lamps in about three months’ time. 

А vote of thanks to the chairman concluded the procecdivgs. 


Pontypool Electric Light and Power Company. 


THE seventh annual report states that the drectors have 
expended a furtber sum of £518 6. 10d. in free-wirit g. whioh 
has уед. а а most satisfactory return, the additional custom: rà 
thus brought in having put the compary оп a gooi pr. fit · 
Gaining ba- is The direciors, however, have thought it best 
to give notice that trey w uld discontinue their Iree-wiii g 
ty-iem at the end of the year 1698, in order that they шчу 
oon ider their position, During the ye:r, the building of the 
Staion has been extended so as to include the whole of the 
ground taken by the company from the ground landluid, and а new 
biler and steam dynamo have been erected therein, approximately 
doubling the capacity of the etaticn. This entailed an extension 
to the mains so as to provide for the additional number of Jamps 
likely to be added to the system. To meet this capital expend ture, 
the directors have mado a fresh issue of debentures amounting to 
£5,000, out of which they bave paid off the previous issues, which 
amounted to £2,000. e new issue is at the rate of 4 per cent, 


per annum; however, there is still a balance to the debit of 
capital account amounting to £166 19s. 5d. The running of the 
station for the year ending December 3let, after carrying a sum of 
£100 to renewal account, has resulted in a net profit, which, with 


the balance carried forward from last year, amounts to £475 5s. 2d, 


Of this a sum of £50 has been oarried to the reserve account, £150 
has been carried to an acoount to be formed for redemption cf 
debentures, and that a dividend of 5 per oent bas been declared 
upon the paid-up capital of the company, leaving a balance of 
£13 4s. 2d. to be carried forward to next year. 


South London Electric Supply Corporation, 
Limited. 


Тнв ordinary general meeting of shareholders of the above 
company was held on Tuesday, at Winchester House, Old Brcai- 
Street, Mr. George Ellis, J.P., presiding. 

The OCBaIRMAN, in moving the adoption of the report, said they 
met the shareholders with the utmost confidence, as he felt 
that their financial policy had proved to have been bascd on 
thoroughly sound business principles, and had consequently 
been of immense advantage to the company. Now that they had 
had time to realise the magnitude of the work they had 
undertaken, and the possibilities of the demand for eleotric energy 
in the parish of Lambeth, entailing miles and miles of mains, 
and the great outlay necessary for the erection and equipment 
of so Jarge a combined generating station and dust destructor as 
they were building, the largest he believed in the United Kingdom, 
he thought they had reason to congratulate themselves upon their 
strong financial position. As to the buildings, they would recollect 
that owing to difficulties and negotiations in connection with the 
acquisition of site, it was not until the Michaelmas of 1897 that 
they were able to obtain possession of the land, eo that, what-with 
the time taken up іа getting building materials on it and 
organising the labour, it was not until November, 1897, that 
the contractors were able to commence the actual construction of 
the buildings. The position to-day was that the chimney abaft, 
180 feet in height, was quite complete aud ready for use. The 
main building, consisting of the destructor house, boller house, 
engine and dynamo house, was finished and roofed in, and the 
various rooms adjoining the main building, consisting of coal and 
other stores, outbuildings, &о., were also finished. The whole of 
the boilers had been delivered and erected, and four of the boilers 
and eight of the destructor cells were finished and ready for ове; 
whilst the progress being made on the remainder made it certein 
that the whole of the work within the destructor and boiler house 
would be finished by thb early summer. The artesian well was 
finished, and would supply ample water fur all their needs. 
As to the maine, &0., he was foe to say that the progress 
made уу the British Insulated Wire Company іп the laying of 
maios during the past year had been moat satisfactory. Mains 
have now been laid in a total of over 22 miles of streets. Earthen- 
ware conduits to carry H.T. cables had been laid for sufficient 
length to carry over 44 miles of H.T. cable. 24 miles of L.T. 
distribution cable had been laid on the solid filling in system and 
brought into u e; and over 18 miles of H.T. feeders had also been 
drawn in the before mentioned ducts and brought into use. From 
these mains 220 connections to consumers’ houses had already been 
run, and of course meters erected and connected up in each case. 
They had been taking on consumera and supplying them with 
energy by means of connecting their mains to those of a company 
who bad a generating s ation in a district adjoining theirs. Of 
course that had not been done without incurring some additional 
expense, but they considered that they were amply compensated 
for the ccst involved, for they had by that means been enabled to 
take on consumers with a total number of 15,870 8-o.p. lamps 
already, which would enable them to employ their machines 
directly they were ready, and thus avoid the great loss which 
generally occurred after the opening of an electrio light station 
while waitiog for customers to get their premises wired. That 
should be most satisfactory to the shareholders, as if such a large 
number of consumers could be obtained before the station was 
opened, there must be every prospect of a large and luorative 
business in store for them. 

Mr. W. W. PuiPPS seconded the resolution, and after а short 
discussion of a congratulatory character, thé report was adopted, 


The report of the directors of the South London Electric 
B:pp'y Corporation, Limited, for the year 1898, stat: а that good 
prugrces bug been made in developi: g the undertaking. Tne bui aings 
comprising the dust destructor, engine house, coal store a: d workeh: ре 
аге nearly completed. The boilers are ala y in positi n, wbil-t the 
necessary steam pip- e, electrical plant, storag« batteries, engines and 
Steam alterpaters are in с ume of construction, and should be 
dehverrd in а few weeks. Permanent ffl «s have been erect d at 
t.e works in which the staff of the commercial and t. chnical depart- 
meuts will be conceatrated. The pres nt temporary «сев in 
Victoria Street, Westminster, will be vacated on 25:n i.st. Тое 
directors having decided upon sinkirg an artesian well at the 
corporstion’s site, the result has been most eaticfactory, the engineers 
reporting а test showing that at least 5,000 gallons of «xcellent water 
per hour can be кы err upon. The total cost of boring 
and equipping the well will amount to less than £1,000. This 
will save a considerable annual expenditure for water. The 


work of laying the mains has proceeded; with great тауу. 
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reaches 22 miles, m about 68 miles of ways, into which 


"The length of roadway in which maiis have been laid now 
upwatds of 37 miles of cable have been drawn. In pursuance of the 


policy alluded to in their last report, the directors have been able bo 
supply electricity to a large number of lampe, pending the construc- 
tion of the generating station, by connecting the corporation's mains 


to those of the County of London and Brush Provincial Electric. 


Lighting Company, Limited, whose supply has at all times been most 
efficient. It must bs borne in mind that this policy has b:en adopted 
with the view of forming the nueleus of a business, and not in the 
expectation of earning immediate profit. When the works are opened, 
the lamps of the numerous consumers already connected will at once 
provide a load for the machines, there being at this date on circuit 
the equivalent of upwards of 15,000 8-O.P. lamps, with applications 
in band for а further 2,500. As the undertaking is still in its con- 


structional stage, the accounts cannot yet bs drawn up in the Board 
of Trade form. A revenue account is appended, the ce of which 
has been carried into the general balance-sheet. 
Evered & Co., Limited. 
Tax directors submit the balance-sheet, showing, 
after providing for debanture interest, amounting 
to £2,416 13s. 4d., a net profit of £25,698 16s. 6d., 
жено, with 26,361 119. 8d. brought forward from E 4. d. 
1897, the sum of... Pu iss iss ("s * 92,000 8 2 
to be dealt with. — 
An interim dividend at the rate of 7j асра 
annum, to June 30th, 1898, has been рай, abeor g 640218 0 
And your directors opose 
To pay a dividend at the rate of 74 per cent. 
annum for the remaining six months, which 
will absorb eee eee ІТ) eee eee 6,402 18 0 
» Pay a bonus of 2j per cent. per annum for the | 
year eee eee 9 00 [I1] #06 eee 4,268 13 0 
^" Write Ed (e 000 ecc it)" ecc 4005 0 n 
= н good entirely clearing * 4, 
" Hs ища, è “ee See .. 1,000 0 0 
» Place to an eq on of dividends account... 1,000 0 0 
n Carry forward to next account ... vis .. 6986 0 2 
£32,060 8 2 


In presenting the above report, which the directors consider most 
satisfactory, they have pleasure in stating that the business continues 
to make gocd progress, and the number of customers to increase. 

y 


prices and ever- 
other raw material have 


Oxford Electric Company, Limited. 


Тин meeting of this company was held last Friday 
{чы уза! О. Manoe, M 
The CHAIBMAN said they practically doubled the conductin 
capacity and materially increased the efficiency of tho system, w 
was now та per oont. 4а oom with 65 per cent. during 1897. As 
explained in his last speech, they had started installations on the hire- 
urchase system, and capital ture on this account was a 
ttle over £900, and Pd had found the system work very well 
indeed. The total ca expenditure for the year was about £6,000, 
which, as stated in report, had been provided for by the issue 
from time to time of debenture stock as required. The cost of 
generating had slightly decreased, and the results would have been 
still better but for the fact of the coal strike, which compelled them 
to use fuel of inferior quality and higher price. Oa the whole, the 
management expenses were less, and the total costs work ont at 
2:99d. per unit sold, as against 3:19d. in 1897. That showed, he 
thought, a satisfactory decrease in the figures. The revenue, he was 
sorry to say, had notbeen үоро оп to the increase in the number 
of lamps, but it was not cult, he thought, to account for that. 
Not only was there more economy practised by le substituting 
small lamps where large ones were not n , but it had been a 
rather vourable season, and this was not the only electric light 
company whose receipts were W affected from this cause. 
The new sub-station in Ship Street, from which now radiated the 
high tension mains to all the sub-stations, was now fully equipped, 
and would also accommodate a portion of their ол ‚ The 
change of the method of distribution had been carried out by the engi- 
neers of the staff without any interruption to the public or private ser- 
vice. e pa would inform them in what direction they had 
been extending their mains, and they were p to extend them 
still further when they received any reasonable application. Their 
се wae still 7d., but he knew the directors would always oongider 
desirability of making the supply of current as cheap as they 
oould, consistent with justíce to the shareholders. Personally, he had 
a strong belief that they would ultimately get electricity nearly as 
cheap as gas He did not say the company would have to come down 
much in its price, but the tendency of the age was to discover lamps 
of higher e ffleieney than there were at the present time, and rumou:s 
were in the air that before long they would be sold in this country. 
It did not follow that was at all a bad thing for the company, because 
if they could supply to the customers with their present plant what 
would probably mean double the consumption of electricity, it came 
the same thing to the company. They wanted to make the light as 
x en as possible, and to e it what it was hoped it would be, 
poor man's light. The report was then adopted. ; 
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| | New Issue. 
Davis & 1 , has been formed with a capital of 


Tomas, Lurran | 
£110,000, divided into 60,000 6 per cent. camulative preference shares 
of £1 each and 50,000 ordinary shares of £1 each, to acquire and 
further extend the well-known business of Meseri. Davis & Timmins 
screw manufacturers and metal merchants. The profits for the past 
three years have averaged annually £9,533, which, after providing the 
interest on the preference shares, directors’ fees, and management 
remuneration, would on the present basis yield a substantial 
dividend on the ordinary shares. Mr. Emile Davis, the founder 
of the business, has entered into an agreement, undertaking to 
continue to act as crepe | director of the 3 for lite, or 
as long as his health wi t. Mr. A. Neve Foster 


permi 
` and Mr, G. E. Davis, who have assisted in the management of the 


business, have also agreed to continue their services as beretofore for 
a period of seven years. Mr. Emile Davis and Mr. A. Le Neve 
Foster, who will act as directors, are interested in the sale to the 
company, and they stipulate that they shall receive a minimum aliot- 
ment of 16,666 ordinary shares. The purchase price payable by the 
company has been fixed at £87,000, payable as to ,000 in cash, 
and as to the remaining £47,000, either in cash or in ordinary shares, 
or partly in one and partly in the other, at the option of the directors. 
Of this amount £20,000 is retained by the vendors, out of which they 
agroo to pay all preliminary and promotion szpon up to the first 

lotment of shares, including underwritin brokerage. Out of 
this issue an additional £23,000 is ect aside for providing fands for 
the acquisition and equipment of the new factory, and for further 
working capital, which, with the stock of metal valued at upwards 
of 25,000, is considered ample for all purposes. The new company 
will undoubtedly acquire a first-rate business, and ought to prove a 
profitable investment. | 


er issue of 7,500 6 
cent, cum те реале кае о £5 each, fully paid, Nos. 
001 to 27,500; to allow the following to be quoted. in the 
official list:—New General Traction Company, Limited—34,000 
ordinary shares of £5 each, fully paid, Nos. 10,001 to 34,000. 


Robey & Co., Limited.—The report for 1898 states that, 
after ороп £6,080 for depreciation, the net profit was £30,563. 
After deducting debenture in and adding £770 brought for- 
ward, there is a balance of £24,147 available for division. The 
directors recommend a dividend of 10s. per share, and the adding of 
£10,000 to the reserve, carrying forward £352. The directors have 
resolved to pay off during the present year the whole of the second 
issue of debentures, amounting to £46,305. 


Anglo-American Telegraph Company, Limited.—The 
directors have resolved, after placing £6,000 to the credit of the renewal 
fund, to declare an interim dividend for the quarter ending March 
91st, 1899, of 15s. per cent. on the ordinary stock, and £1 10s. pst 
cent. on the preferred stock, less income-tax, payable on May 1st, to 
^ е registered on the books of company on 


Eastern Telegraph Company, Limited.—An interim 
dividend of 1] per cent.on the MT stock, tax free, for the 
quarter ended December 31st, is announc | 

Aron Electricity Meter, Limited.—4An interim divi- 


dend at tbe rate of 6 per cent. per annum on the preference ати 
will be paid on April 1st. 


TRAFFIC RECEIPTS. 


The 1 and Fleetwood Tramroad Com The for the week 
васкрос ава 18th, 1899, were гу" 9 2 ю dats, 
41,919 17s. IId. 

The Bristol TESI wagw and Carriage Com „Limited. The for the 

^. week en March 17th, , were 4.700 168, ; period, 

10800, id.; increase, £206 122. 8d. 

The —The for the week 
ending March 19th, 1899, were 41,009 чек ending March Mth, 1806, 
£1,080; increase, ; total receipts for half-year, , £18,278; ссе 

g period, 1808, £19,896 ; increase, £452. Miles open, 3j. 

The Dover Corporation Nleetrie Tramways.—The тесе! for the week 
en Maroh ЁШ, 1600, were di lom бр week ending Mareh 
19th, £117 178. 64.; increase, £% 1s. T to date, 15809, 


‚671 8d.; riod, 1898, 41,166 
e ae pode rede M гше 


open week ending 
en March 19th, 


ва. 

miles run w 

18th, 1899, 4,855; week en March 19th, 1808, 8,190. Number of 
M an ending March 18th, 1899, 11; week 


? е 

The Dublin United Tramways Company.—The receipts 
Friday, March 17th, were as follows:—D. О. 

£1,769 1s. 8d.; ditto, elec 

£738 68. 1d.; total, 28,541 10s. 10 

Co., horse £2 
D. 8. D. Co., 

2497 28. 2d.; aggregate to date, £85,265 118. 
increase to date, 22,019 2s. 4d. Worked: mileage 
electrically, 26 miles by horses, as against 11 miles 
miles by horses, for the corresponding period last year. 

The Liverpool Overhead Rallwa: The receipts for the week ending 
March 19th, 1899, палта io тү: р corresponding week last уел, 
41,816 ; increase, £638, 

The South Staffordshire Tramways Company.—The receipts for week ending 
March 17th, 1899, were £615 14e. ба.; receipts for 1l weeks, 
£6,550 Os. 14.; week March 18th, £562 5а. ; 

. receipts for 11 weeks, 46,941 | 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock à a Вазов don e 
Present NAMB or Dividends for g & week 
Isene, | Share. the last three years. March lett, Macon ind. Maroh 22nd, 
1806. 1807. | 1898. Highest.| Lowest 
124,400?) African Direct Telegraph, 4 aie $e Sexe .. | 100] ... 100 —104 i 8 
25,000 | Amason Telegraph, 3 m "X œ | 10 8— 4 ‘ine a 
- 125,000 Do. do. 5% Debs. Red. HN A ..|100| ... eds a 87 — 92 E ө 
905, 5001 Anglo-American Telegraph  ... РА ae . Stock 2 188] 8 94 65 — 68 is se 
8,047,220 Do. do. 6% Pref. oes eee ‘see |Stock,£5 68 6 1164—1174 117 | 116§ 
8,047,2201 Do. do. Deferred... ..  .. s. (Stock)... S 133— 141 147 14 
180,000 | Brazilian Submarine Telegraph 85 10 7 7 9€ 16 — 1 164| 164 
75,000 Do. do. 5 ү Debs. 2nd series, 1908 Ps $us us 110 —114 ih es 
44,000 | Chili Tele форт Nos. 1 to 44,000 ids б ab 5 | 4 4 23— 84 Sui 
10,000,000$| Commercial Cabl sos 100 | 8 8 190 —200 is ios 
1,882,528! Ро. do. " Steril 500 year 4 % Deb. Stock Red. |Stock s 105 —107 1008 | 1064 
224,850 | Consolidated 3 onstruction and Manufacturing | 10/- з 9 5 ur 
16,000 Cuba поса. 2 00 eee eee eee eee 10 8 1 95 00 
6,000 10 0 J Pref. 885 wie eee mE 10 |10 10 174— 184 17} vs 
12,981 Direct 8, Spanish Telegraph  ... pede 287 iis way 5|4 4 4— - i 
6,000 Do. do. 10 . Pref. Vis 5 |10 10 10 — 11 (s 
80,000 Do. do. 4 & Dobe Debs., 4 1 to 6, 000 ... | 50 44 44 104 —107 — 
‘60,7101 Direct United States Cable” od es . 20 21 кы 121— 12? 12,5) 121 
120,000 | Direct West India Cable, EE. 95 Reg. Deb. je. ^ ov 100 | ve m 108 —106 
4,000,000 Eastern Telegraph, Ord. 8 ТІ) [II eee Stock eee ee 180 —185 1813 180 
1,795, 000 Do. 5i Pref. Stock 100 = 104 —107 105] | 108 
89,900 Do. Debs., n Angust, 1899... | 100 | 5 5 99 —102 iat 
1,432,268 Do. i Mort. Deb. Btoc Red. ... Stock. 4 4 125 —129 1253 E 
250,000 | Eastern Extension, Australasia, and Chins Telegraph ... | 10 |7 7 18 — 183 184 | 18 
- Do. 59% (Aus. Gov. Sub.) Deb., 1900, red. ann. "Y 
16,200 100 5 % | & 90 —108 ТҮ 
ane: rog. 1—1,040 8,976—4,826 
64,4001 Do. do. Bearer, 1,0503, 975, 4,827—6, 100 | 6 % 5 100 —103 ʻi 
820,000% i $0 Dab. Stock ast Stock 4 4 125 —129 126 
astern and South African Telegrap! 59 Mort. Deb., Е 
25104 { 1900 red. ann. drgs., Reg. Nos. 1 to 3,848 [| 100 5 © | = ee i 
46,5001 Do. 2 do. to bearer, 2,944 to 5, 100 5 á 100 —108 „ е 
300,0001 Do. % Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 ы 102 —105 - i 
300,000 Do. i eg, Me Mt. Debs. (Mauritius Sub. 5 1—8,000 | 25 4 es 104 —107% 6 ET 
180,227 | Globe Тартар a —9—ͤ2 «%% — o | 10 | 44 4 171 183 i 
180,042 6 r4 Pref. iis = ..| 106 6 102— 17 174 | 16H 
150,000 Greet N Northern“ Telegraph, of Copenhagen... ..| 10 10 10 80 — 81 | 30 TT 
97.800 Halifax and Bermuda Oable, 44% 1% Mort. Debs., (] 100 100 —108  |100 —108 
17,000 do-E Telegraph within 0 10 s 10 9 57 60 57 60 - - 
U о” uropean eec eo? eee 11; eee ==, р ees э» 
100,0002 London Platino-Brazilian T ph, 6 % Debs. ... 4 | 100 | 6 в 108 —111 108 —111 TD ecc 
697 | National Telephone, 1 to 484, es. o o „5 836 4 4— 5 5 4 
15,000 Do. 6 Cum. lat Pref. eee eee eee 10 6 6 12 EM 14 12 S 14 12 eqe 
15,000 Do. б Cum. 2nd Pref. .. .. ...| 10 6 6 12—14 12 — 14 184 | ... 
250,000 Do. Non-cum. 8rd Pref., 1 to 250,000 | 5 5 5 — 51 | 4— 4i 
1,829,471 Do. s Deb. Btock Red. Stock 8j 34 99 —101 90 —101 1003 | 99 
171,504 | Oriental Telephone and Hlec., Nos. 1 to 171, 604, fully paid | 1 | 5 5 — } 1 { 
100,000% Pacific and European Tel., 4 9 Guar. Debs., 1 to 1,000... | 100 | 4 4 106 —108 105 —108 I 
11,889 Reuter's оос еее eee eee eee 8 5 b — 7% E 71 eee 
8,381 Submarine Cables Trust m s see cos „ [Oert.| . sis 140 —145 |140 —145 ` 
58,000 | United River Plate Telephone „„ ае о 081 БВ 16 5¹ ө 
151, 7881 Do. do. 6 Debs. 200 eee СІІ) Stock еее TII 104 —107 104 —107 [IIl 
80,008 | West uer America, Nos. 1—80, 000 and 58, 001—88, 0⁰⁸ 2$ |... е 1 1 is ove 
150,000 Do. do. 4% Debs., 1—1,500, ig Bras. f Bub. ab. Tel. 100 | ... e 108 —106 |108 —106 104 - 
869,521 | Western and Brasilian T ph 4 ф Deb . Stock] ... 722 107 —110 |106 —109 107 sus 
88,821 | West India and — bis , wo | 10|1 li— 23 13— 23 2 118 
84,568 Do. do. do. 69 Cum. Ist Pref. ... | 10 6 6 1 11 104— 11 10% - 
4,009 Do. ч do. 6 $ Oum. 2nd Pref. ... 106 6 9 — 10 9 — 10 ID 
80,000 Do. is 5% tra но 1 to 1,800 | 100 5 5 106 —108 |105 —108 - eoe 


80,000 | Charing Cross p Btrand лан Suppl 5(625|7 2518 
. 90,000 Do. do. 4l %, Oum. Pref. 5| ... se . | 6 — Ghxd| 6 — 6ха 
84,000 |*Chelsea de Supply, Ord., 5 5 6 6 8— 9xd 8— 9 85 
000 Do. do. ont Deb. Stock Red... Stock 44% | 44% | ... 114 —116 114 —116 
50,000 | City of London Tlectrio Lightirg, Ord. 40,001—90,000 .. 10 7 % 10 % |6% | 18 — 19 xd 18 — 19 | 188 
10,000 Do. Ord. Nos. 90,001 v 100,000 sis n ..| 10 " А 18 — 19 xdj 18 — 19 а 
‚ 40,000 Do. 6 Cum. Pref., 1 10 | 6 6 А 6 % | 15 — 16 ха 16 — 16 164 
400,000 Do. Deb. Stock, Borip. бы. at 4 110) ай) ‘all paid — |5 5 124 —129 [124 —129 
80,000 | County of Lond & Brush Prov. Bleo. 10 ni nil | nil 111— 1 11 — 12 116 
10,000 Do. do. do. Nos. 90.001 € to 40,000 add: x sie .. | 114— 134 11 — 12. 104 
20,000 Ро. до. до. 69 Pref., 40,001—80,000 106% 69 6 Ф | 144— с 14 — 15 14H 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 5 4 | 5 of 
15,661 | House-to-House Electric Light Supply, Ord., 101 to 15,761 85s — |4 6 % Si iota 8j— 9 e 
12,000 Do. 7 Cum. Pref.. 5 7 7 9 — 10 98 
110,000 | London Electric Supply Corporation, Limited, ord- 8 3 — y 34— 4 2 
48,060 n 6 & Pref. B| . |6% | 041— "7xd| 64— 7 ха 65 
100,000 do. do. .495 let Mt. Db. Stock Rd. Stock БЕ .. ПОБ —107 |105 —107 1064 
62,600 Metropolita Electric Supply, 101 tọ 62,500 it 10/593, 69% |5% 16 — 17 16 — 17 10g 
22,600 Nos. 62,501 to 85,000, £7 pai JO | ... xis .. | 12 — 13 12 — 18 се 
220,0007 x First Mortgage ы Stock e. |4 4 . M17 —120 117 —120 1173 
6,452 Notting E Hill Electric hting 808 si 10 | 4 6 6 164— 14 1641— 173 ia 
81,080 | St. James's and Pall Mall Electric Light, Ord. .. 5 103 14195 14 164— 17 17 — 171 173 
20,000 Do. do, 7 % Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 - 
66 Bouth London vesicles Bupply, Ord., £8 paid ... eas 5 81— 84 31 — 38 81 
79 Westminster Hlectrio Supply, Ord., 101 to 80,000 5 9 F 12 J 12 % 114 16 | 154— 16 157 


to Founder’s Shares. t Quotations on Liverpool Stock Exchang 
1 Unless caberwise seated all shares are l paid 1 Dividends paid in deferred share warrants, обла being used as capital 
Dividends marked кака тем Cones ̃ part OF аз veer аша ше пи ран 
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SHARE LIST OF ELECTRICAL COMPANIES —Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
: Btock | a Business done 
Present NAME. Dividends for Quotation on during week 
Bhare.. the last three years. 
Issue. у Mar. 15th, And. stan ee 18. 
| 1806. | 1807. 1896. |. Highest | Lowest. 
60,000 Aluminium А shares, Nos. 1—60,000  ... v РВ 1 Mo ies vu 8— 84 З — 34 e З 
90,000 Do. 44 & let Mort. Deb. Stock Red. je ... [Stock 94 —100 94 —100 ЗРО eee 
80,000 British Electr Traction ae PE E Е 10 31 — 22  |194— 20 213 193 
о. 0 6 um. 
10,000 { ie a аши) | 10 1342—14} 13f— 14 | мд ш 
100, Do. do. 5 Ф Perpetual Debenture Stock ... Stock 85 . . 126—129 |126 —129 128 127 
90,000 Brush Elecl. Enging., Ord., 1 to 90,000 Bind | nd | ..|2— 21 1z— 2 238 24 
90,000 Do. do. Non-oum. 6 Pref., 1 to 90,000 2| ntl 495 .. 28 24— 282 
125,0001 Do. do. Perp. Deb. Stock .. Sto ve *. |110 —114 110 —114 dase. em 
50,000 Do. do. 2nd Deb. Stock Red. Stock * |101 —104 102 —106 "p 
20,000 Callender's Cable Construction Shares, Nos. 1—20,000 ... 5 sae tcl “ok 1 1: 133 181 | 13 
90,000 Do. do 44 9 lat Mort. Deb. Stock Red. Stock .. 114 —117 1014—07 |... 
85,260 | Central London Railway, Ord. Shares iss s ..| 10 258 104 92— 10} 10 
178,308 ро. do. do. ES paid... 10 Sos 7 8} 7— 8 Ren 
61,088 Do. do. Pref. half-shares £3 paid ы || ге ses 3h— 4 8)1— 4 "n 
71,447 Do. do. Def do. £5 paid X ae TA 44— 41— 43 25 
630,000! | City and South London Railway  .. Stock IN Y 14%] 24% 68 — 70 68 — 70 69 
22,500 Do. do. Ord. shares, Nos. 1 to 22 ‚500 £5 pd. 10|.. | 825 44— 54 43— 54 i 
82, ‚098 ad & Co., Nos. 1 to 52, ге „ 8 31— 33 34— 32 3j 
о. 5% lst Mort e в., to o 
82,850 22100, and BOL to 1070 of £60 Red.] . 101 [99 — 10 
99,261 | Edison & Swan Utd. El. Lgt., “A” shares, £3 pd. I to 99,261 5 6 з 21— 2% 21— 2i 24. 
17,189 Do. do. do. ** A" Shares, 01—017,189 5 si 6 эз 4 — 5 4 — 5 is ds 
194,028 Do. do. do. 4 % Deb. Stock Red. ... 100 s . |97 — 99 97 — 99 98 | 97} 
112,100 | Electrio Construction, 1 to 112,100 ... 88 2, 6 6 6 21— 24 24— 2 28 
25,000 Do. do. 7 % Cum. Pref., 1 to 25,000 iv 2| 7 7 7 8— 84 8 — 8 к 
140,800 Do. do. 4% Perp. Ist Mort. Deb. Stock  ... Stock - ise . . |108 —106 |108 —106 iss " 
91,196 | Elmore's Patent ini РЫ рерин 1 to 70,000 ... кез "es s РА §— §— А ; 
.07,276 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. 2|... ее T #— 9— duri]. ad 
9,0001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,000 «| 10| 7 7 . |10 — 12 10 — 12 N ii 
12,500 | Henley's (W. T Telegraph Works, Ord. ... i . . 10 10 12 14 Ф 26 — 27 26 — 27 263 | 26 
8,000 Do. do. 7 Ф Pref. % 10| 7 7 7 184— 194xd| 184— 19{х4 .. | .. 
50,000 Do. do. do. 43 Mort. Deb. Stock... Stock 444) 4% ... (112 —116 xd/112 —115 xd| .. | .. 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works .. | 10 10 %| 10 %| 10 4, 22 — 28 | 24—25) | i5 | 22 
800,000 Do. M LN do. T lst Mort. Debs. | 100 | ... m 617 p —106 |102 —106 A uM 
87,500 тегроо way, eae 6.1 10; 2] 81 34%! 911—104, 10 — 103 us - 
10,000 f Ро. до. Pref, EIO padde. . 10| 5 5 5 $ 144— 14] | 148— 14 ir | el 
87,850 Telegraph Construction and Maintenance ... 12 | 15 15 16 38 — 42 xd! 88 — 89] 3 
150,000 Do. 4 % Deb. Вав. Nos. 1 to 1,500 Red. “1909 . 100 | ... E . |104 —107 104 Zior 1051 
13,400 Telegraph Manufacturing, Ord. Nos. 6, 601 to 20, 00 5 10 — 104 92— 10i 104 104 
13,400 | Ро. do. 6% Cm. Prf. Nos. 6,601 to 20,000 | 5 .. | BR 6} | 52 6} | MI 
540,0001 Waterloo and City Railway, Ord. Stock  ... .. | 100 8 95,109 —112 109 —112 110} | 
on L nl therwise stated all shares 
E рітегрооі marked § are or a year consisting of the latter part of besten and the NFA past of die Rack cai dass 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
9Bi ham Electrio cu T y OP id) 104. National Electrio Free ipe 10s. “р, 8—4. 
British Aluminium, Ordinary ams 7 12—18. Smithfield Market Electric, 3 


House-to-House, 44% ра wet £100, 104—107. 


, Ordinary 
e de hy pub 8 124—133 ; 1st Preference Cumuletive 6%, £5 


n and Knightsbridge Electrio Lighting PAET 


7—81. 55 107—110. Dividend, 1898, 


5: аата 


*T. Parker, £10 (fully paid), 162. 


MARKET QUOTATIONS, Wednesday, March 22nd. 


Bank rate of discount 3 per cent. (February 2nd. 1899) ` 


OHEMIOALS, &o. Last week. | This week. | porease or a 
A Acia, B N $ per сті. 5/- . per lb. 8/- 8/- oe 
а ” ee e per cwt. al. LI e per lb. B zm ‘4 
a2 „ m " . per owt. . М per ton £3 dec. 
a „ ulphurio . . per owt. b per lb. куз y z 
«Ammonites E . per owt, 2 ЦМ per ton £2 dec. 
« Ammonis, urate y) .. per ton £19 & . per ton en £79 £2 dec. 
ins d . рег ton 296 296 per lb. 1/6 1/6 Ps 
nep t Carbon , enl ne rw „ Fer . 4 t 4a. dec. 
. 0 . per per lb. 
А per ton £16 10 £16 10 Sheets per ton 445 ri КТ 
а Боа е (90 3) Я : per gal. VIE js Pig (Cleveland warrants) per ton 48/2 47/1 1:1 ine. 
a РА lo) Я per gal. 63 5/6 оставе per ton | From £11 | From 211 ve 
a phate ee 0 0 e per 49 10 £25 10 ee per ton = to * 50 / to 85 / es 
a Nitrate M . perton £28 10 £38 10 Wir dvanised No. 8: per ton £95 £0 5 T 
а „ White Sugar .. .. per ton £80 10 290 10 Tad, English n . рег оп | 414 15 215 Б. dec. 
a» Р жаз cis . perton| 29710 #497 10 Sheet per ton £1526 215 2,6 inc. 
а Methylated Spirit, .. .. pergal 2/9 2/9 Mioa (uncut slabs 8” long) per Ib. qe 6/6 а 
a Na 8, vent (90 9? at Wire No. 98. per lb. — 8/- 
e es ee as ` per gal. 5/6 b per bottle, £85 28 5 
a Potash, Bichromate, in casks.. per lb. per lb. | 1/- to 1/ to Ll; 
a „ Caustic (75/80 % . per ton - to 1/- to 
a Bisulphate .. per ton £85 £85 From 
a Shellac per сті. 67/- 81J- 88 1 
a Sulphate of Magnesia .. .. per ton 24 10 2410 104. to 1/ 
Срна blimed Flowers .. per ton £6 15 $6 15 to 440 . 
а ce per ton #5 15 85 15 258 ee 
.. per ton 256 45 8 2115 4A dec. 
* Sed Gade din 70 % .. рег ton 47 10 #7 10 1/6 bs 
8 „ per ton £8 £8 1/6 
8 „ Bichromate, casks ee per lb. 8d. ва. 
METALS, &c. 440 to £65 
b Aluminium Wire, in ton lote.. per ton 2994 2994 
b Sheet, in ton lots.. per ton 4191 £191 
p Babbltt'etneial Sus ign bai per ton | £65 to £180 | £65 to £190 
e Brass besis Я 
e „ Tube (b Y^ a cee Per Ib. 104. 180. 
Wire, basis т per Ib. 
Guctetons supplied b Quotations su ТЕ b 8 supplied b 
aM esere. Д, Boor 7а & Со. | f The Ell. bber, Gutta-Percha, and | 
b The British 1 Company, Lid. ph Works Company, Lid. i Mesere. & Oo. 
c Messrs. Thos. Bolton & Sons, { Scere, Jacka ames & Shakspeare. т Messrs. W. T юка rne LIA: 
4 Messrs. Jackson & ТШ, а Мог. b. 
e Mesers. Bolling & Lowe. Ghneon, Matehey d Oo. Led. 


S The Phoaphor Bronse Ор Lad. 
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SOME NEW FEATURES IN MOTO- VEHICLE 
DESIGN.“ 


By THOMAS H. PARKER, M. Inst. E. E. 


Sou two and half years ago I was spending my time supervising 
the erection of electrical and general plant in the Transvaal goldfields, 
and the necessity for an efficient motor controller often presented 
itself to me. After giving some considerable time and thought to 
the problem, I obtained a satisfactory result, and communicated the 
idea, by means of drawings, to my father, Mr. Thomas Pavker, at 
Wolverhampton, for use in the factory. Boon after this, I heard the 
pleasing news that a Bill was to be presented to Parliament to allow 
of mechanical road locomotion in England, and was not lung in 
‘grasping the fact that the controller would also adapt itself to con- 
trolling electrical road vehicles. Fired with this idea, and wishio 

to be in the first swim of a new industry, I started for England, an 

immediately after my arrival in Wolverhampton set to work designing 
an electric car. I se & section of road over which it was obvious 
the car would have to run, vis, between Tettenhall and the town of 
Wolverhampton, a distance of 24 miles without a single yard of level 
ground in its length, the gradients varying from 1 in 120 to 1 in 15. 
The first difficulty that presented itself was to obtain data to work 
upon. My idea was that 12 cwt. would be more than a reasonable 
weight to allow for an unlcaded electric car for six passengers, and 
the nearest article I could find of this weight wasa brougham. I pro- 


cured a large spring balance, and set out at daybreak to map out a 
curve of the force required to draw the brougham over the track. 
We took the shafts off and attached the horse with the spring 
balance inserted between the animal and the vehicle, and not until 
that December morning had I fully realised the power of a horse, 
although I have had to deal with them all my life. My dream of 
12 cwt. was at an end, for, after carefully working ont all points, 
the weight totalled up to a minimum of 25 owt. for a three hours’ 
run at eight miles per hour. Having determined the approximate 
power required, the next most important problem was the design of 
the motor and gearicg. After a great deal of discussion it was 
decided that it would be preferable to use two motors coupled b 
means of single or double reduction gear, running in oil, to the bin 
wheels, in preference to using & single motor and differential gear. 
Double spur gearing did not work in well with the design, the result 
of which decision was that chains had to be used on the second 
reduction, necessitating the use of eccentrics for taking up the slack 
or stretch of the chains, and two frames to support the motors 
tely. There first motors were series wound, and d ed to 
run at 950 revolutions per minute, and give a torque effort of 30 lbs. 
on the periphery of esch armature with a current of 25 шр. 
Forty was chosen as the number of cells, to permit of their g 


charged in series on the usual 110-volt circuit. The controlling of 


the car came next. To do this without the use of resistance coils was 
a difficult matter at first, but eventually turned out to be one of the 
simplest. Three speeds forward and one backward were found to 
meet all requiremente, and these variations were obtained by dividing 
the cells into two groups of 20 each. The three forward movements 
were obtained as follows:—First, by putting batteries in parallel, 
motor series, giving two miles per hour; second, batteries series, motor 
series, four miles per hour; and third, batteries series, motors parallel, 
eight miles per hour. The one backward movement, batteries parallel, 
motor series, with current in the armatures reversed, two miles per 
hour. The whole of the operations were carried out by means of the 
controller mentioned at the beginning of this paper with less than 
one single turn of the handle. 

The steering gear presented itself next. I bad heard a great deal 
of what had been done, and had seen a car with Ackermann gear, but 
was dissatisfied with it, and also the double cycle bead arrangement. 
I wanted a steering gear that would admit of a car running round a 
small circle with as little reristance as going straight ahead, and, after 
a great deal of scheming, devised the idea of moving both front 
and hind wheels in opposite directions at the same time and through 
the same angle, which, both in mcdel and practical form, worked 
splendidly. It enabled the car to be turned in its own length with- 
out turning the wheels under the body, and is naturally double 


* Abstract of a read before the Li 1 Belf-P. 
Traffic peper verpoo ropelled 
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as sensitive as a single bogie or broken axle gear. Another 
advantage is, that it admits of all four wheels being driven, and the 
load being equally divided on all four wheels. It gives a good sup- 
port to the bottom of the vehicle, which in most cases is made quite 
flat. Each wheel can bs provided with a brake. A careful examina- 
tion was made of the various types of batteries, and it was decided 
to give the Blot Сою раду the order for the first set. 

Having overcome the various points of difficulty on paper, some 
premises were rented in which it was just possible to build and put 
the car together, and as the weight of the car grew, we had to shore 
the floor up from beneath. Six weeks from the day we commenced 
the car was ready to bs launched. I say launched, because it had to 
be lowered 18 inches into the square down some planks. Somehow 
the news leaked out that a trial was to take place, and we found а 
large crowd of people waiting outside when the doors were taken 
down, as there was not sufficient room to open them when the car 
was inside. You may judge from this how much chance we had to 
make a private trial. wever, she was launched and ran a 10-mile 


Еа 2. 


trip, with nine people aboard, without a bitch. During the journey we 
occasion to descend some very stiff gradients, and I found, although 
I had some powerful brakes upon the car, that it was with great 
difficulty I conld restrain it from getting the better of me. Although 
I did not say anything to the passengers, I decided before the journey 
was finished not to attempt another trip with series motors. I had 
the motors dismounted and had them shunt wound, and, needless to 
say, bad to stand a good deal of chaff for such a thing, as runnin 
shunt motors in conjunction with sto batteries on tramways 
years ago been given up as impracticable. The motors were re-hung 
on the third day, the connections were made, and the car run down 
into the street, the result being beyond expectation. Instead of the 
sudden rush of current as at starting with the series motors, viz., 50 
amperes, the car moved steadily away with lees than 10 amperes, 
although the current was about the same when the rate of travelling 
accelerated. We then proceeded to take some tests on an incline. 
To do this we ran the double journey to Tettenhall and back. The 


work of manipulating the car was very much reduced, it only being 
necessary to set it to the required speed and look out for obstacles. 
On descending the stiffest hill the speed did not increase 5 per cent., 
and it was very gratifying to see theamperemeter reading 20 amperes 
to the good, charging the batteries instead of wearing the brake- 
blocks away. In case of need, it was found possible to bring the car 
to a stand from full speed ahead in 3 feet on а 10 per cent. 
gradient, without the use of the brake or reversing the motors, which 
was an im bility with the series motors. This original car has 
been runniog almost daily for the past 18 months exactly as it was 
made, without a single breakdown, and has carried some of the most 
eminent men of the country 9 85 it. 

Fig. 1 is the original controller adapted for use with shunt motors 
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working on ordinary high tension circuits, to enable three 


discos fixed to the oentre spindle, actuating two levers oon- 
neoted t» the two switches, top and bottom. Ia starting from sero, 
the one dito, which is slightly in advance of the other, first pu's on 
the shunt witch and locks it on, leaving the handle free to tum a 


Fia. 4. 


fall revolution in the same direction. The next portion of the 
revolution puts on the main switch and locks it on, allowing the main 
current to flow through the armature with resistance in the circuit. 
This resistance is determined by the switch arm carried on the centre 
spindle below the discs working on an ordioary divided: resistance 
ring, and, iu this case, admits of 24 points of regulation ina single 
turn of the bandle. When stopping the motor, it follows that the 
maximum resistance must be put into the cironit ready for starting. 
Again, the main current must bs broken before it is possible to break 
the shunt, thereby avoiding all danger of burning ont the armatare, 
which would be the case if the shunt were broken first. Farther, if 
the motor has to be stopped and started often, as in the case of haul- 
ing of шош с; à ооо сап пе слов as соти by r 
arrangement no one e insulation by the vo 
due to induction on breaking shunt circuits. 7 ч iba 
5 shows the controller as adapted to the electric cars. The 
spindle in this case carries five discs connected to levers projecting 
from discs, as shown by fig. 3. From each of these discs project 
eight teeth, which connect with eight bars, which are connected to 
the batteries and motors. The various combinations are obtained by 
connecting the eight teeth together in various ways shown in fig. 4. 
The whole of the five movements are obtained in about three-quarters 
of a revolution of the handle, and each movement is locked and 
interlocked in its proper order. 


(To be continued.) 


STEAM MAINS FOR ELECTRIC SUPPLY 
'" — STATIONS. 
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An c xoellent article on steam pipes a in Engineering by Mr. R. 
Sommerfield. He starts out on the correct assumption that a 
ptoperly designed steam pipe is no more liable to fail than a boiler, 
and, therefore, that duplicate and ring mains are a useless and costly 
anachronism. He might have added dangerous. Farther, he points 
cut they ате wastefol, The troubles to be guarded against in a steam 
pipe are water hammer and leaky joints. The latter are caused by 

contraction of pipes when cold, and are best provided against by 
loop or U bends in the pipes at suitable distances. Expansion may 
vary a pipe 1 inch in 60 feet, and expansion scckets are not 
suitable to overcome this, as they will leak if not packed too tightly 
to fulfil their intended duties. We have ourselves found expansion 
discs to be troublesome, and they are bad in principle unless the two 
ends of a pipe are securely anchored. Pipes should be laid free to 
move longitadinally on rollers. A novelty in the shape of joints is 
proposed. It is suggested that pipes should be riveted together at 
the flanges, like Adamson's 3 seams. 

The valves only should be bolted. This would stop leaks at 
flanges. Jointa are also shown to bs made by means cf loose flanges 
slipped over the pipes, which are then welded to a stiff, thick, small 
collar flange. This allows play at the joints, the ring of joint material 
being slipped between the narrow-faced flanges, and these being 
poned together by bolts through the loose flan The expansion 

ads named above must not be placed vertically, but horizontally, 
to avoid water action. They may be 50 to 100 feet apart, according 
fo the number of branches. Where supported on rollers, a piece of 
iron shou'd take the rolling wear, moving with the pipe. Sling rods 
should be at least 2 feet long, with adjustable screw ends for levelliog 
the pipe when hot, No pipes should rest on a brick wall or be built 
in. There should be perfect freedom from contact. No combustible 
material should be used as a covering. Flange covering is a question- 
able matter we arè told. Should it rather be said that flanges 
should have their tolts exposed, but should be fitted with a 
removable box cover, hinged and clasped in halves. As 
regards valves, it is recommended to 
branch close to the main in addition to the engine and boiler stop 
valves, bat valves between one engine and the next on the steam 


main are not necessary, though in a long main one or two valves may 


be used to shut off a part if required. All valves should have 
bye-passes, Steel lap-welded is the material to be used for pipes, 
copper being now rare, and if used to be riveted if large, not brased, 
which is so uncertain ard dangerous. 

Snall pipes of copper can, of course, bs seamless, Valve bodies 


put one on every. 


must be of steel for modern high pressures, the valve and spindle 
being gun-metal or phosphor bronge, and the closing of a valve should 
bs fairly rapid. Tee pipes also must bs of steel owing to the trouble 
often e enced with welded tees. 


THE WORK OF THE BRITISH EZLEOTRIO 
TRACTION COMPANY. 


Tax following details are given as an appendix to the report of the 
above ocmpany which appeared іа our City Notes” last week :— 

BanssLEv.—The В.Е Т. Оо. has applied for an order under the 
Light Railways Act. 

BaRROw- m Furngss Tramways, Liurrep-—An sgreement has been 
made for the purchase of this undertaking by the B.E.T. Oo. 

BRI T. лир Sr. LmosanRps — The В E.T. Oo. is promoting a 
T«amroad Bill in the present session of Parliament. 

BouRNEMOUTH AND Poors —An order under the Light Railways 
Act for the construction of light railways hae been granted by 
Oom missioners, subj. ct to the approval of the Board of Trade. The 
В.Е Т. Co. bat, with the approval of the Commissioners, ceded an 
interest in this order to others. | Я 

BRIGHTON лир 8новєнам Tramway Company, Lnerrxp.—Sob- 
scribed capital 29,170. The В.Е T Co. has-scquired the majority 
of the shares in this company. The company own tramways (4i 
miles) authorised by provisional order, 1882, and is working the same 
by horses at a profit. 

Самввіров STREET Tramways Company —Тае BE T. Co. has 
made a conditional agreement for the purchase of this undertaking. 

COATBBIDGE AND ÁIRDBIB.—Àn order under the Light Railways 
Act has been graoted to the B.E T. Oo. by the Commissioners for 
the construction of light railways but the B.ard cf Trade have not 
confirmcd the same. A Bill has been p'esented in Parliament to 
coL firm the order. 

CorouzsTEBR.—The B. E. T. Co. has applied for an order under the 
Light Railways Act. | 

Cork ErLzcTBIO TBAMWAYS AND LIGHTISG Company, LruIIED.— 
The company owns tramways (73 miles) authorised by Order in 
Oouncil, 1897, and has since January last been wo*king the same by 
electricity. The company aleo owns the electric lighting order for 
Oork. The BE.T. Co. hes a substantial participation in this 
undertaking. 

OsEwn —A light railway order hes been granted by the Com- 
missioners, but owirg to the onerous conditions imposzd by the 
Corporation of Crewe, the B.E.T. Oo. has asked the Board of Trade 
not to o»nfirm the order. 

DmvosPonRT.—Àn agreement has been made under which the 
B E.T. Oo. bas acquired a controlling interest in the Davonport and 
District Tramways Company, which has powers to construct electric 
m чаза in Devonport, under the Devonport and District Tramways 

ct, 1898. | АР. 

Dopey ARD WOLVERHAMPTON TRAMWAYS, LIMITED.—An agreement 
has been made for the purchase of this undertskiag by the B.E T. Оо. 
A provisional order bas been deposited with the Board of Trade to 
authorise (inter alia) the alteration of gauge and the working by 
electricity. ‘ 

Doptey, STOURBRIDGE AND Distaiot Eckxcrric Traction Con- 
pany, Lunrrp.— Subecribed capital £61,890. The B E.T. Co. holds 
the majority of shares of this company. The company owns the 
t-amways authorised by provisional orders of 1881, 1885 aod 1886 
(5 miles), and is working the same at present by steam at a profit. 

Agreements have been made with ali the local authorities for an 
extension of tenure. The lines are in course of conversion to electric 


The company has obtained a Light Railway Order for the con- 
struction of extensions (£2 miles), and is applying for an order under 
the Light Railways Act tur farther extensions of these lines. 

GaTESHEaD AND Disraict Tramways ComPAmY.—Tbhe B.E T. Oo. 
has made a condisional agree ment for the purchase of this undertaking, 
and a Bill is being promoted in Parliamant for an extension of tenure 
and for the adoption of electric traction. | 

GREENOCK AND Post Grascow Taamwass Oompany. — The 
В.Е Т. Co. has made a conditional agreement for the purchas» of this 
undertaking, and a Bill is being promoted іа Par t for an 
extension of tenure, and for the adoption of electric traction. 

HARTLEPOOLS.—The General Electric Tramways Oompany, Limited. 
Subscribed share and debenture capital £33,500. Tae B. F. T. Oo. 
has acqaired all the shares and debentures in this company. The 
company owns the tramways authorised by provisional order of 1883 
(24 miles) and works the eame by electricity at a profit. 

Agreements have been made with the local authorities for an 
excension of tenure. 

The B.ET. Oo. has acquired the provisional order, 1695, for 
extension of the tramways (2 miles) and these lines have been 
созе aod electrically equipped and have recently been opened 

or traffic. | 

An order has been obtained under the Light Railways Act for 
farther extensions (24 miles). 

1ммізс̧н Exgorsic LaUNOH Company, ІлмІТтЕр. — Subscribed 
capital £10,465. Tne B.E T. Co. has acquired a large proportion of 
the shares in this company. The company owns a fleet of about 
20 electric launches on the Thames, and is earning a profit. 

KIDDERMINSTER AND BTOUBPOBT.—An Act of Parliament (1896) 
bas bæn obtained authorising electric tramways (4j miles) The 
{таш wayi were opened for traffic in May last and are working a$ а 


Р А agreement has been made by the B. H. T. Oo. with the Kidder 


traction. 


‚Чо, 44. Mo. 1,113, Мавси 24, 1899. 


THE ELECTRICAL REVIEW. 


nap 


4188 


minster Corporation for the transfer of che Blectrie Lighting Order 
obtained by the Corporation. : 
Krvsm.—An order (1899) under the Light Railways Act has been 
(pe to the B. H. T. Oo. for the construction of light railways 
are now in course of construotion. 


4 

The 

:  LawmoTOR лир Warwick TaAMWAYXS COMPANY, LrwITED.—A 
conditional agreement has been made by the B.E.T. Oo. for the 

purchase of this undertaking. 

MaaTEYR.—An order applied for by the ВЕТ. Oo., under the 
Light Railways Act, has been granted by the Commissioners subject 
to confirmation by the Board of Trade. 

An order under the Electric Lighting Acts has been applied for 
with the approval of the local authori 


Mrppierom.—An order (1898) ds the Light Reilways Act for 


чы а of electric railways (84 miles) has been granted to 

. . 0 0. 

Noatz Lon pon. — The В.Е T. Co. has a participation in the Light 
Railway Orders applied for by the Metropolitan Tramways and 
Omnibus Company, Limited. 

М№овти Sam лир TysmMOUTH Disraict TRAMWAY8, LIMITED.— 
Sabscribed capital £6,000. The B. E. T. Co. bas acquirad the majority 
of the shares of this company. The company owns tram ways 
(2 miles) authorised by provisional orders 1879, 1883 and 1885, and 
is working the eame by steam at a profit. | í 

An agreement has been made with the Corporation of Tynemouth 
for the adoption of ek ctric traction and for the supply by the Oor- 


Subscribed capital £80,000. The B E.T. Oo. holds a large proportion 
of the ordinary shares in this company. | 
The company owns electric tramways authorised by provisional 
order 1896 (8 miles). 
The tramways are constructed and electrically equi ready for 
working, bat the company is waiting for the Oorporation of Ashton 
I apply the FFG been made 


on. 
Ponrzramp.—The B E. T. Co. has 1 the purchase 
of these tramways (3 miles) at present worked by horses. 

Porrenrms Eecraio Traction Company, LixrTED.— Subscribed 
capital £400,000. 
Ps B.E.T. Oo. holds a large proportion of the ordinary shares in 

oom е 
The pus AR owns electric tramways authorised by provisional 


order, 1896 (13 miles). These tramways are in course of construction 


and equipment. 

The company also owns а light railway order, 1897, for extensions 
(14 miles). These lines are ia course of construction aud equip» 
ment. 


The company has farther acquired the majority of shares and 
debentures of the North Staffordshire Tram way 
share and debenture capital £155,900. 

The latter company owns tramways authorised by several pro- 

orders under the Tramways Act (7 miles). | 

These tramways are worked at present by steam at а profit, bat the 
tramways have already been reconstructed and equipped for electric 
traction and will be worked electrically very shortly. 

RosggSDALE VALLEY Tramways Company.— Sabscribed share and 
debenture capital £65,640. The B.E T. Oo. has acquired a sub- 
stantial Interest in the company. 

The company owns tramways (63 miles) at present worked by 
steam at & profit, | | 
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трапу. Sabscribed - 


A Bill has been introduced in Parliament to authorise electric 
traction | i 


The Birkdale and Southport Tramways Company, Limited. The 
B. H. T. Oo. has made an optional agreement for the purchase of this 
undertaking. A provisional order has been applied for to authorise 
extensions of the tramways, and pees junctions with the existing 
tzamways in Southport and Birkdale. o | 

Востн SrayronpsHIne Tramways OQwPANY.— The B. E. T. Со. 
holds the majority of the debentures of this company. 

The B.E.T. Oo. works the electrical tramways of the company 
(8 miles), which are a source of profit. 

There is also an agreement between the company and the B. E. F. 
Oo., which provides (inter alia) for an option to the B.E.T. Oo. to 
work ths whole of the tramways of the company. . 

A Bill has been introduced in Parliament to authorise electric 
traction and to grant an extension of tenure in respect of all the 
tramways of the company. 

Span Vattey.—Toe B.E T. Co. has applied for an order under the 
Light Rulways Act. 

Swansea IwPROVEMENTS AND Tramways ComPany.—Subsoribad 
share and debenture capital £194,780. l 

Tbe В.Е Т. Oo. has acquired the majority of the shares. 

The company owns tramways authorised under Acts of 1874, 1878, 
1879, and 1882, and is working the same by horses at a profit. 

Statutory powers for electric traction have been obtained, and the 
tramways are now in course of conversion for working by electricity. 

The company also owns some lands and buildings in Swansea. 

An order under the Light Railways Aot for extensions of the lines. 
has been applied for. | 

The c»mpavy is negotiating a lease of the Swanses and Mumbles 
Railway and Pier. 

WOLVERHAMPTON Taamwass Company, Limiten. —The B. F. T. Оо. 
has made a conditional agreement for the purchase of the company’s 
lines outside the Borough of Wolverhampton. 

A Bill has been introduced in Parliament to-authorise the altera- 
tion of gauge and the adoption of electric traction. | 

An order has been applied for under the Light Railways Act for 
extensions of the lines and for conneotions with the tramways of the 
South Staffordshire Company and the Dadley and Wolverhampton 
Tramways Company. | 

WINDRRMEBN.—Àn agreement has been made with the Winder- 
light ried Sapply Oompany, in view of the promotion of a 

railway. | 

Wiaan Tramways Oompamy.—A conditional agreement for the 
purchase by the B.E T. Co. of this undertaking bas been made. 


WORCESTER Tramways, LIMITED.—A provisional agreement for 
Har purchase of this uadertaking by the B.E T. Oo. is being entered 
0. 


There are other investments and provisional arrangements which 
have been made, and negotiations are pending iu regard to a number 
of other undertakings, but, says the report, it would be premature and 
inexpedient to refer to them at this stare. 


A TELEGRAPHIC RELIC FROM 
OMDURMAN. 


Messrs. SIEMENS Bros., LIMITED, have been good enough to 
send пз the following information regarding an; intereating 
relic from the Soudan ;— 
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LINE o bce TIE: 


Тив RELIC FROM OMDUBMAN. 


Воотнровт AND BrakDALE. — Southport Tramways Company, 
Limited.— Bubscribed capital 219,500. 
The B E T. Co. has acquired the majority of the sbares. 
The cotapany holds a lias from the Corporati 
Southport, and owns some lines in Birkdale, altogether 58 milss. 


on of Tramway: in 


After the battle of Omdurmap, one of the sergeants] of 
the Royal Engineers, working under, the Director of: Army 
Telegraphs, Egyptian Army, on entering the southrend of 
Omdurman at the Khar Shambat noticed a telegraph wire, 
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and following it un found the instrument shown in the 
illustration connected up to the line in a hut, and in charge 
of an old Egyptian аага clerk, who had been forced to 
work the line as a prisoner. 

The station was the terminal of a circuit, Khar Shambat 
to the Arsenal at Omdurman by aerial line, and from the latter 
to the dockyard at Khartoum by cable, this line had been 
worked by the Khalifa since the capture of Khartoum and 
the building of Omdurman. 

The apparatus shown in the illustration were sent home 
in the condition in which they were found, and are now the 
po rty of the officers of the Telegraph Battalion stationed 

ldershot. · 

"n consequence. of the relay mounted on this board 
bearing the name of Messrs. Siemens Brothers & Oo., 
Limited, the attention of this firm was drawn to the trophy, 
and some very interesting facts were elicited. 

It was found that the Siemens’ relay was one of a con- 
signment of 12 sent out by the firm to General Gordon’s 
personal order in 1878, and the General's autograph letter 
of instruction dated from Khartoum is still in the posseenion 
of the firm. A copy of it is given at the foot. 

A number of other instruments have been brought home, 
but most of them have been taken from the Arsenal at 
Omdurman and were not in use. 

By the kind permission of the officers of the Telegraph 
Battalion it is probable that this very interesting Soudan 
relic will be included in Messrs. Siemens Bros. & Co.'s 
exhibit at the Article Club Exhibition to be held at the 
"Orystal Palace during the summer of this year. 


W. Siemens, Esqre., 


Kartoum, 
22, чиш aos Gate, 3 July, 1878. . 


estminster, W. 
Dear Sir, 
5 British 1: mi 8t Compan ГА нае and pent to Saakin 
| : ü eam 
risk, and ааа вей to me, the enclosed eg xd 
Will you send the Bill to me direct. R 
: Miss Gordon, | 
5, Rockstone Place, . 


. Bouthampton 
to pay you two hundred Pounds, which must do till I know the 
amount of your Bill. 
lease give me the benefit of any discount can afford. I hope 

you will include in all Bills, all expenses of Height, ht, dock dues, &c 
Ko., to Suakin, or at any rate to Jeddah, be that one payment will 
cover everything. 

I shall'want many more things ere long, t. e., when the finances of 
the Sondan will allow of my paying for them. 

Please send me any price lista of telegraph stores you may have. 

Er Geigler, one of eur pt is Director of the Soudan Teleghs | 


Yours sincerely, 
C. G. Gospon. 


SIPHON RECORDER SIGNALS. 


Bx J. RYMER-JONES. 


(Concluded from page 194.) 
Long cable c.—Oondensers of 50 mfds. at both ends. 30 cells. 
16 ро. REcr.8 620% 
Slip 167 No leak on cable. в оп вс = 7,000 


177 no leak and no s on condensers. 
TO VET eet oe in Metus e, fi 0. 


the zro line. 


R N ula wont aay 
| leak pavallel with 4 


Slip 177 is for no leak on the cable and no shunt on R c. 
This slip therefore shows the normal fall which is counter- 


asted in slip 167 with 7 1,0007 on в C. 


ae ee 
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Sues 167 то 173. 


As there are condensers at both. ends, 168 and 174 are 
ractically the same, being most affected in size by the leaks, 
ignals in 170 and 171 are larger and show a little more 
definition, but there is not much to choose between 170, 171, 
172, or 178. 


Slip 175 for 5 leaks of 10,000" is slightly better than 
these former, as signals stand а little further off the zero 


line, and 178 for 7 leaks of 10,000", is perhaps slightly the 


sc | | 
S M ЗРЕНИЕ НОМЕ РОМЕ 
Pia. 3. 

Blip 168 with 1,000" leak at cee best of all, but differences are so very slight that the 
170 i » Ж more ог less free movement of the siphon may in some 
171 : " d. measure be accountable. All that can be said with certainty 
172 is e. is that 171, 175 and 178 are better than 167 without any 
n „ " 4 . leak, and if a higher shunt on the recorder coil be used these 


175 with 5 leaks of 10,000" at 0, c, d, e, f. 
176 000 


three conditions would give a slightly DON ues than for 


the conditions of 167. 
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Shorter cable c. No condensers at either end. 30 eells. 16 w. p. m. 
Reer. 8 = 9”, 


Blip 160 no leak on cable. 
181 with 1,000" leak at point a. 
182 » 17 » b. 
183 $5 е T с. 
184 » » » d. 


185 " » m e. 
186 with threes leaks each 10, 000“ at b, c, d. 
187 i Е 20,000. 


Slip 180 shows the normal signals rising considerably. 
With 1,000° at point c consecutive elements are most parallel 
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Sries 180 то 187. 


with the zero line, and therefore definition is improved b 
the fact that leaks make signals fall owing to improv 


discharge between the several elements. With 1 000" at 


either end (181 and. 185) signals are practically the same 
both for size and degree of Ang. d 4 

With 10,000" at three points (186) signals are not so good 
а 183, where the discharge is facilitated at one point е 
instead of, to a leas extent, at three points. ' 

Although leaks with an анне ш battery power and high 
resistance shunt on the recorder may increase the speed of 
‘working slightly, it will be seen that leaks alone promise 

ttle advantage, since any improved definition is accompanied 
by'a decrease in the size of signals and would disappear with 
à very insignific.n6 increase in the s At any rate, the 
effect of leaks is very different from the remarkable improve- 
tment which Prof. Silvanus Thompson anticipates. Any 
‘subetantial increase must be looked for rather from more 
sensitive receiving instrumenta, and curb transmitters based 
on the laws of the propagation of electric waves through a 
long cable. Thus the automatic curb transmitter of Dr. 
"Muirhead is said tb increase the speed of working on some 
cables as much a:30^to 40 per cent., and the new method of 
Photographing the mowements of the ‘mirror instrument's 


reflected light beam invented by M. Ader, very tly 
increases the speed of working through а very long абр Á 


70/7 = 2252. 
dila id o ^ 


EFFECT оғ SHUNTING THE RECORDER Соп, = 500 Ons. 


Shorter cable c. во = 50 mfds. вс = 20 mfds. 16 w. p. m. 
Slip 188 s on Ror. = 40 Slip 194 5 cells, в on Весг. = 2,000" 
189 „ = 80 19510 , ^» = £00 
190 „ 2120 ; 19815 „ » = 950 
191 30 2160 197 20 Т Y = 250 
192 „ 2200 1 8 198 90 „ „ = 150 
193 „ 2300) 


Specimen slips have been obtained when working through 
two different lengths of artificial cable; first, when varying 
the shunts, with a constant number of cells, and afterwards 
when varying both battery and shunt so as to give approxi- 


_ mately the same size of signals. 


rd 
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o ur decre 
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192 dix 
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SLirs 188 то 198. 


Shunting the Recorder ooil is useful for adjusting the size 
of signals when they are well defined and inconveniently 
large, but, if small, inserting a shunt, or reducing its resist- 
ance, tends to round off the crests of received signals co that 
they become lees sharply defined. Varying the shunt resist- 
ance, moreover, alters the period of the coil by reason of its 
damping effect; consequently the resistance which is best 
suited to one speed of signalling will, under certain con- 
ditions, make signals at a higher s illegible, because the 
period of the coil becomes uneuited to the increased speed. 

[n an interesting brochure describing his latest improved 
form of siphon recorder, Dr. Muirhead shows very graphic- 
ally that in the case of very long cables better definition, and 
a considerable increase in speed, is obtained by judiciously 
eae the easpension, thereby quickening the period of 

e co e | 
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Longer cable o. во = 50 and R O = 50 mida. 16 w.p.m. 


Blip 199 в on Reer. 2507) < Slip 203 5 cells, s on Вест. = 20,02, 
200 » = 500 5 204 10 „ „ = 700 
201 " = 750 205 20 „ " = 250 
202 n urs 1,000 8 208 30 Т) 99 = 120 

Zy. 


SLIPS 199 vo 206. 


It will be seen from the above slips that the amaller shunts 
have, in proportion to their resistances, a much greater effect 
in reducing the size of signals than is calculated from the 
ordinary shunt formula £ + 2 the reason being that when 
a shunted coil moves in a magnetic field, currents are set up 


SLIPS 207 то 209. 


in the coil which in effect are tantamount to a momentary 
increase in its resistance, so that the ordinary law of shunts 
does not apply. ! 
. Since the pointed or rounded tops of uses through a 
cable of given K R depend on the amplitude of the signals 
in a given interval of the time—the larger signals making a 
larger deflection in the same time as smaller deflections—it 
is obvious that reducing the shunt resistance, and thereby 
making signals smaller, causes them at the same time to 
have less pointed cresta, and in this way modifies their shape. 
It follows also that if the rate at whioh the slip travels 
increased the crests of signals will be rounded off still more, 
hence the speed of the slip should be suitably regulated to 
the speed of signalling. | 
Eyrror ОР THE SPEED оғ тни “білр” ow RIO VID SIGNALS. 
Bli . B 4i 

| =н» -— 

209. i 25 „ й Slow. 

It will be seen from these slips that slowing down to 25 
inches per minute increased the definition and makes signals 
more compact, hence the advantage of regulating the speed 

of travelling to get the best effect. 

ErrEor or Vanrme THE DISrAMOR BETWEEN THE BIFILAR · 

BUSPENSIONS оғ THB RECORDER Corr. | 


Length of fibres in each case = 2 inches. 
Slip 210 shows the shape and візе of signals at starting. 


betwoen fibres z9 = yi inch. 


Blip 211 shows the shape and size of signals after in- 
creasing distance between fibres. 
212 shows the PAS and size of signals after in- 
creasing still more to see 055 A inch. 
219 shows the shape and size of signals after de- 
creasing the distance between fibres to.. $ „ 


These slips show that decreasing the distance, i. s., making 
the coil a sensitive, tends to make signals more wa : 
whereas putting the fibres further apart tends to prevent 

| — PR 
"A d 


um M N 
2// — dia 


2 
per | P d D dm 
m А m i -— 7€ 
2/3 ww” ‘ 
SrrPs 210 то 213. 


signals from rising, and to give them greater definition, In 
other words, putting the fibres wider apart is equivalent, in 
sis effect on rather wavy signals, to the curbing produced by 

E es is taken of the adjustable pole pieces of 
was taken e. adj pole pieces of a 
Muirhead siphon recorder, available at a пке рети to 
these iments, to ascertain the effect on ved “ee 
produced by varying their distance from the side of the 
suspended coil by means of the milled-head adjusting screw. 

Errror on BIGNALS oF VARYING THE INTENSITY OF THE 
Maauetio FIELD. 
Muirhead's Recorder. | 
я in. 

Slip n icr with pole ге a = from онш of the gail. 
216 „ „ 00 in. „ 
Note.— For comparison the same word “ wells” is given in gach case. 
Not only are signals in the last case very mugh smaller, 
but they ans also more shaky. The facility with wih the pole 
pieces may be withdrawn to remove: particles of dust from 
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SLIPS $14 то 210. 


between the poles and the coils, enables them to be approached 
nearer to the c coil for working than woald be desirable with 
those recorders which require that the coil be removed, 
and consequently a higher degree of sensibility may be 


The writer is aware that the foregoing remarks on the 
recorder instrument deal with the severa еш: rather 
briefly, but the illustrations will speak for themselves and 
enable others to draw their own conclusions and compare 
practical results with mathematical dicta based it may be 
on not too well-founded theory. The fact that so little 


has hitherto been published on the subject justifies the 


expectation that they may assist many to a _ oom- 
prehension of an important subject, and perhaps induce 
others to give the benefit of their experience and experi- 
menta. | 

In conolusion, I must acknowledge my indebtedness to my 
colleague, Mr. E. Raymond-Barker, of the Bilvertown Works, 
without whose able assistance I should scarcely have suc- 
ceeded in obtaining the numerous illustrative slips required 
for so many and varied experimenta, 


! 
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MR. HANBURY AND THE TELEGRAPH 
CLERKS: A REPLY. 


Br ОНАВ, Н. GARLAND. 


Mr. W. О. SrEADMAN, and the members of the House of 


matters affecting the pay and Дор of telegraph clerks, 
ы кеке ead rigor = sir e rights of combina- 
n. In dealing . Hanbury's speech in we 
will consider the issues in this onde ae 
Before discussing the points of detail in connection with 
pay and prospects, it will be necessary to deal with a general 
principle concerning the relations of the Postal Department 
with its employés. “ By inoreasing these salaries,” said Mr. 
ori p. e are bringing into this service an entirely new 
social class; you are bringing in men who are p 
socially a little above their work, and these men naturally 
have a standard of living and requirements which are not 
essential to men doing work of this kind. If we are going 
to raise the salaries more and more, you will get a higher 
social class in the service, and there will be no limit to the 
demands made upon us” (Hansard). This theory of 
greasive discontent, of automatic inorease of unrest, has 
christened “ Hanbury’s law” by the London Daily News. 
But it is possible to trace it back to an earlier period in 
FF as the 
Parliamentary apologist of the Post Office. Lewin Hill 
has given some publicity to this theory in his numerous 
* good-bye interviews with reporters, and he attributes its 
i to his celebrated uncle, Sir Rowland Hill. Bat; 
without further concerning ourselves with the origin o 
pool peapa will be well to devote a few words to its 
eration. MN 


The of the Postal worker has been part of a great 
national progress in the condition of the workin classes. 


If we turn to Sir Robert Giffen s Essays in Finance” 
(second series), and read the two pa on “ The Progress 
of the Working Classes in the Last Half Oentury," we shall 
find abundant evidesse to prove that during the period 
1887—1887, во far as the male worker is conoerned, there 
has been a rise of . 50 to 100 per oent. 
In all skilled trades there has been a continual rise in the 
standard of life accompanying the rise in the national 
ity. The long-continued peace has permitted this 

of comfort to be on, and become the neces- 

sity of the classes performing the work. The tendenoy of 
the age is to further elevate this standard of life. The in- 
fluence of free education, the dissemination of cheap litera- 
ture, and the whole energy of municipal enterprise in the 
opening up of recreations for the people, are potent factors 
in the increase of the “wants” of the working classes. 
When those “ wants have become an integral part of the 
standard of life, the power of the worker will be directed to 
their satisfaction. This ent elevation of the standard 


| wage earner, and is the sine qua non of the 
progrems of the e. The Post Office has shared in the 
rise. e mean wages of telegraph clerks show an 
increase of 41°7 per cent. in the period 1872—97, which is 
covered by the * Return relating to the Pay of Telegraphista, 
&c.,” issued June 9th, 1898. Bat from such a participation 
in national progress, the Postal authorities would extract an 
argument їп favour of finality. Having for a short period, 
and ín a halting manner, taken part in the march of the 
age, they would make it an excuse for crying “ Halt.” The 
ҮР Фа life оѓ агаа олаг and is con- 
y Increasing, yet the Post Office that no lon 

should it be naked to keep abreast of the times. As the 
Daily New’ says, “ Privation is, of course, strictly relative 
to the of comfort, and when this has gone pe 
ps 


out from the same portion of Mr. 
Hanbury’s speech. He makes the remarkable assertion that 
the men are “socially a little above their work.” Yet, 
during the last few years, the standard of examination im- 


рес Бу the Civil Service Commissioners has been raised 
y the inclusion of a new ч Soe and the extension of the 
scope of subjects. Has the -— as made any 
protest against such a rise of sta ? Inorder to be 
consistent with himself, Mr. Hanbury was bound to belittle 
the work of the operator. Telegraphists, he saya, “ talk 
as if this operating work was a superior kind of skilled work, 
but it is only, after all, a superior kind of typewriting.” The 
two assertions—first, that the men are too good for their 


hey can be supplemented by the following from Sir John 
Leng, M.P., who is also a well-known newspaper proprietor 
and editor:—' І am of opinion that telegraphy for press 
purposes, in which I am more particularly interested, requires 
„К deal more than merely mechanical skill. Unless the 


hist is a man of saperior intelligence, a man 
informed on the current topics of the day, and vigflantly 
careful in dealing with, sometimes, not over legible manu- 
soripte, he is sure to make blunders, sometimes ridiculous, 
and sometimes of a serious character.” These views are con- 
firmed by many others. Mr. Hanbury шау therefore, we 
think, be left to the enjoyment of his belated opinion upon 
the skill required in telegraphy, and the hyperculture of the 
ist 


te è 
ben 3 Mr. Hanbury was dilating upon the eai e 
benefita conferred upon Postal workers since 1872, Mr Ys 
the member for Monmouth Boroughs, made a most apt inter- 
polation. “ May I ask,” said that gentleman, “ whether their 
efficiency has increased ?" To this the Secretary to the 
Treasury replied, “ I am bound to say that I do not suppose 
it has in proportion to the increase in the salaries.” This state- 
ment stands uncorrected in Hansard, so we can assume that 
it was deliberately made. If there has been no increase in the 
demands upon the men, one is tempted to asked upon what 
logical ground has the increase in the salaries been made ? 
The only reply would be that the increase was made in 
response to the elevation of the general national standard of 
life. To such an answer Mr. Hanbury would op his 
theory of progressive discontent. Bat there is evidence to 
show that whatever may have been the real reasons for the 
inorease of pay, the increased demand upon the workers has 
at least been among those given to the House of Commons. 
In 1881, during the period referred to by Mr. Hanbury 
(1872—97) Mr. Fawoett made an increase which forms the 
greatest forward move of the 25 years. And in explaining 
that increase to the House of Commons Mr. Fawoett made 
the following remarks :— | 
“Among the hundreds of communications which .he 
received on the subject was a letter from the representative 
of а newspaper, who said that the work of vi rom 
owing to an improvement in the instrument, become 
more difficult, and they required greater skill, and that they 
did their work with such remarkable that their 
wages should be increased. It was that consideration more 
than anything else which induced him (Mr. Fawoett) to 


‘recommend a considerable increase of wages. 


This leaves untouched the question of fact. Has there 
been any large increase in efficiency since 1872. No better 
judge exists than Mr. W. H. Preece, F.R.S., the late 
engineer-in-chief of the Post Office, who wrote thus in 
1893 :—“ The progress of telegraphy has been phenomenal. 
That progress has been marked by а steadily-increasing 
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demand for the exhibition of technical knowledge and skill 
on the part of the artisans and operators engaged in the 
engineering and commercial branches of telegraphy in this 
country, and we are able to bear witness to the fact that 
those concerned have responded to this demand in a way 
that does them infinite credit. A standard of technical 
knowledge that was exceptional in the telegraph service a 
few years ago, is now the rule, and the time is not distant 
when we; abel look in vain and withont regret for the 
engineering or commercial employé who has no knowledge 
of the principles of the science.’ 

| . (To be continued.) 


NEW PATENTS AND ABSTRAOTS OF 
. PUBLIBHED 8PECIFICATIONS. 


NEW PATBNTB.—1599. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom ай inquiries 
should be addressed. | 


4.846. Improvements in apparatus for registering the supply of 


electricity." L. Zamm. Dated March 6th. 

4,863. " An improved indestructible insulator for electric engineer- 
ing purposes.” W. Соок and W. Kmzrrr. Dated March 6th. | 

4,865. An improved electro-gilding process and apparatus to be 
need in connection therewith.” B. J. Rounp, B. J. Rouxmp, and A. 
Боско. Dated March 6th. he * | 

4,878. „An improved case for electrical transformer connections, 
also applicable to street electric light standards.” G. WILEINSON. 
Dated March 6th. (Com plete.) | 
. 4879. "A new or improved electric battery cell and elements 
therefor.” A.B. FRAzsR and G. A. Burru. Dated March 6th. 

4.931. Means for generating and impressing semi-cycles of 
electromotive forca on electric circuits for telegraphic and other 
Brake“ W. L. Wiss. (A. О. Orehore and Gd. O. Squier, United 

tates.) Dated March 6th. | 

4941. “Improvements in the governing of electric motors.” 
J. Eck. Dated March 7th. xi 

4,954. "Improvements in electric clocks.” J. BuroHER. Dated 
March 7th. (Complete. 

5,010. "Improvements in or relating. to electrical incandescent 
lamps.” E. F. Mor and P. H. Basrim. Dated March 7th. 

d: D T es gemit f i d 
e . y. : co nite tates. a 
March 7th. ‘(Complete.) cos 

5,041. “Improvements in dynamo-electric machines" W. В. 
Влүйвв and Матов & Courson, Liurrzp. Dated March 7th. 

6,042. “ Improvements in dynamo-electric machines.” 
Sayers and Mavor & Courson, Liurrep. Dated March 7th. 
` 5,096. “ An electric opera, field, or mari » Н.Е. PURSEE 
Dated March 8th. FF 

5,099. Storage plates for accumulators and process for the manu- 
facture of the same.” E. GoLLzs. Dated Maroh 8th. 

5,100. “Improvements in and relating to mcthods for charging 
accumulators.” V. B. D. Соорав and Е. Влргау. Dated March 8th. 
(Complete.) | 
5 Fax 5 p electrical те and avojdance of loss 

ying reflection, &c., by means of a d Ur F. 3 
Dated March 6th. ` ý — Ку шла 

5,111. “Anew or improved electrically-operated gas tap and 
apparatus for lighting at a distance.” G. ВононЕмАни and O. RIBDER. 
Dated March 8th. (Complete.) 

5,130. “ Improvements in electrical time swi . J.G. 

5 а me switches.” J. G. STATTER. 

5,151. ‘An improved envelope for electrical conductors.” Е.В. 
Cox. Dated March 9th. id ОРЕМ 


5,167. “ An economic carbon f lamps.” . P. ‚ 
5 pim or атс lamps" M. P. MoIxxERNY 


5,190. “ . in telephone switchboards.” J. M. 
ОтжввнінЕВ. Dated March 9th. (Complete) 


5,191. “Improvements in lighting electri 9. . 
Dated March 9.h. ks n E bd e 


W. B. 


LJ 


5,197. Improvements in electric power station switches.” H. W. 
Вотрвн and W. J. ALLBRIGHT. Dated March 9th. 
5,199. “Improvements in electrolytic decomposing apparatus." 


T. J. Horraxp and A. P. Lavar. Datsd March Och. 


5,200. “Improvements in the manufacture cf porous diaphragms 
for Sr ages apparatus." T. J. HoLrAND and A. P. Ligne. Dat.d 


5,211. "Improvements in electric incandescent lamps." | A. H. 
Dated March 9th. a 


5,217. Improved construction of commutators for dynamos and 
electro-motors.” J. Burks. Dated March 9th: (Complete.) 

5,229. “Improvements in apparatus for making and breaking 
high potential electric circuits.” Tas Brirrso Тномвон-Ноовтои 
Company, LiurTED. (E. M. Hewlett, United States.) Dated March 
9th. (Complete.) . 

ави Automatic electric brake.” O. W. Hnr. Dated March 
10th. : 

5,255. “Improvements in electrical switches" R. F. HAL. 
Dated March 10th. (Complete.) 

5,262. ‘Improvements iu electrical tumbler and other switches." 
R. F. Haru. ted March 10th. | 

5,279. “Improvements in electric cables.“ J. A. L. Dorn. 

March 10th. | ' 


5,296. “ A method of distinguishing electric and other switches in 
the dark.” G. S. Ковт and A. Fort. D.ted March 10th. 7 
5,322. “Improvements in or in connection with apparatus for the 
оеро of czone by electricity.” J. H. Lampruy. Dated March 
5,341. “ Improvements in tumbler switches for electrical purposes." 
А. Watson. Dated March 11th. Eu uu 
5,356. “Improvements T algas to electric arc lamps.” H. 


Ввнивтт. Dated March 11t 


5,374. “Improvements in and relating to electro-therapeutic 
baths and the like.“ J.J.Sranaus. Dated March 11th. (Complete.) 

5,392. "Improvements in controlling switches for electric motors.” 
H. A. EARLE. Dated March 11th. 

5,398. “Improvements connected with electric traction.” E. 
Bene. Dated March 11th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвои & Co, 322, High Holborn, W.O., and at Liverpool, 
` Mazchester, and Birmingham, price, post free, 9d. (in stamps). | 


1897. 


3,626. "Improvements in apparatus for the electro-deposition of 
metals.” J. E. HanTrLEY. (F. W. Zongsem, United States.) Dated 
February 10th, 1897. Tae articles to be plated are placed in a 
rotating barrel, elliptical or- triangular in cross on, so that 
during a portion of the revolution the articles scarcely move, while 
at others they are more or less violently disturbed. To further in- 
sure the required relative motion of the articles, cams on the arle 
may ride over rollers beneath so as to raiseand let fall the barrel at 
regular intervals, or the driving pulley may be elliptical in section. 
Anodes are arranged around the vat, being connected by conducting 
bars to the lead. Another anode forms a continuous external coating 
to a central frame within the drum, and is connected by a wire toa 
non-rotative collar to which the lead is connected. The articles rest 
upon wires distributed over the interior surface of the drum, which 
are connected by a wire to a non-rotative loose collar to which the 
lead is connected. The drum is built up of longitudinal stripe, with 
Spaces between, and is provided with & sliding or hinged door. The 
axle is not continuous through the barrel, but each portion is attached 
to the ends by two screws, two longer screws serving to attach the 
auode frame to the same ends. 5 claims. 


4,878. Improvements in electric railway systems." О. F. ри 
‘Repoy. D. ted February 23rd, 1897. "Rolates to a conduit system 
with insulated contacta and a magnetic citcuit closer. Conductors, 
Switches, Collectors.— Insulated roller contacts, one of which acts 
as a return, are placed in a conduit, and are rubbed by a collector 
consisting of rods, &c., with carved ends. The switching appliances 
are contained in closed non-magnetic boxes, and consist of bell 
cranks carrying a permanent or electro-msgnet and two contact plates 
adapted to bridge the two sets of contacts respectively.. The magnet 
placed opposite the thin wall of the box is attracted by the collector 
so as to close the contacts, and the breaking is retarded by a bellows 
and leak off valve or other adjastable retarding device. The rollers 
are connected to the first set of contacts, whilst the other contacts 


are connected to the main conductor and the return conductor. By 


means of the auxiliary conductors, and the other conductors 
indicated, the rollers in advance of the switchbox.in which the 
switch is thrown are put in circuit before the collector comes on to 
them. 8 claims. А | 


6,181. "Improvements in electric cables and in their manufac- 
ture.“ W. P. GnmaNviLLE. Dated March 9th, 1897. Relates to 


improvements in cables of the pattern described in specification No. 


8,573, a.D. 1895, are formed with the insulation solid, but have the 
two segments brought together and twisted in a with 
suitable guide rollers so as to form the assembled cable with an outer 
covering. In the case of assembled air space cables a shesthing of 
metal ribbons may be employed, the contained air or ‘gas also being 


at high pressure. 4 claims. 


6.674. Ап improved dry primary cell or battery.“ W. Внат. 
Dated March 13th, 1897. A zinc casing with paper cover constitutes 


‘the outer cell. A carbon rod is packed about’ with plambago and 


manganese dioxide, and the electrolyts, a:bolation of sino and 
ammonium chloride and acetic acid, is absorbed in plaster of Paris, 


.8tucco, paper pulp, sawdust, &c. А cloth cover and layers of saw- 


dust and pitch serve to seal the cell. 1 claim. 
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THE LEGAL ASPECT OF THE SMOKE 
NUISANCE. 


Engineering has collected a set of examples from legal 
decisions on smoke. In Orump v. Lambert, the plaintiff 
bought two leasehold houses in Walsall, and soon after, the . 
defendant began to erect works, from which smoke was 
emitted by a 50 feet chimney. Judgment was entered for the 
plaintiff. In Rich v. Basterfield, the defendant had erected 
a chimney and works and leased them to others, He was not 
held responsible. In 1821 an Act was passed with a view to 
abating the wrong construction and negligent working of 
furnaces, Again in 1845, the Railway Clauses Consolidation 
Act provides that locomotives shall be constructed on the 
principle of smokelessness. Thus a locomotive may emit 
smoke, but must be so constructed as to be capable of not 
doing 80 ; and in Smith v. the Midland Railway Company, 
the company claimed they were within their statutory powers 
in emitting smoke, &c., from their cleaning shed, but it was 
decided that the statnte had not deprived the plaintiff of his 
ordinary righte, and he gained an injunction to restrain the 
company against so using their land. But in the Hammer- 
smith Railway Company v. Brand, it was decided that in the 
majority of cases compensation can only be obtained from 
damages caused during and by the construction of a railway, 
not in respect of noise, smoke or vibration occasioned by its 
working, | 

In the Towns Improvement Olauses Act of 1847, Section 
108 provided for proper construction of furnaces. In London 
the Public Health Act of 1891, which repealed two previous 
Acts of 1858 and 1855, had clauses bearing on smoke. 
Outaide London the Publio Health Act of 1875 applied to 
the whole of England. In 1878 the traction engine was 
ordered to be smokeless. As regards London, the 1891 Act 
demands proof of the owner's negligence, he not being liable 
for а servant's negligence. Thus, in Ohisholm v. Doulton, 
in 1889, it was shown that the furnaces had been properly 


· constructed, and the issue of smoke for 10 minutes arose 


from the act of a stoker in lighting up. Section 24 of the 
London Act, which is identical with Section 91 of the 
General Act of 1875, is the most important, providing that 
a furnace shall consume its smoke as far as practicable, and 
that no nuisance shall be held if the Oourt is satisfied that 
the construction is, as far as practicable, of the proper 
kind, having regard to the nature of the trade. As 
a fact, the Act is much more mild than its enforcement 
has of late proved to be. Oar contemporary is inclined 
to welcome Sir William Richmond's new society. For our- 
selves we are not. We object to smoke as much as anyone, 
and would have all furnaces constructed as far as possible 
smokelessly. But we do not approve of the way in which 
the smoke nuisance is dealt with. We object to the class of 
men who, as a rule, are smoke inspectors. They have not 
the necessary technical knowledge to know when to strike 
nor when to cease striking, and smoke prosecution is very 
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apt to become persecution. As regards. domestic fires, it is 


obvious there can be little done, It is an expensive matter 
to feed a domestic hearth from below. Many contrivances 
have been introduced to do this. Some of these are only 


applicable when a fuel of a certain sizə can be used, and 


people would not pay for either the fireplace or the fuel. The 
we ever saw had a deep hopper fall of coal, and this was 
fed пр by rack and gearing, the green coal being the bottom 
of the fire. But it was necessarily expensive. But it is 
the domestic hearth which is the greatest smoke producer. 
It produces green gas, not black smoke, and loads the air with 
tar. The black smoke of a factory is trivial in comparison, 
We do not donbt that much of the present trouble in London 
has arisen because of the neglect of furnace construction due 
to the use of Welsh coal. When North country оов! is used, 
the common furnace of course is shown up. But all the 
same, the owners of these furnaces cannot change them in a 
day. We are surprised that something has not been done 
by the North country coal owners, such as they did at the 
Keyham trials and at Wigan some years ago. It was then 
shown that these coals could be burned smokelessly, and 
had as good an evaporation as Welsh, and they were put on 
the Admiralty List. But the slight extra trouble involved 
seems во have put things back where they were before, and 
there is still a prejudice against bituminous coals, and 
always will be, no doubt, во long as any batter skill is de- 
manded in design or in firing. But it is always the bitu- 
minous coal which is used in the domestic hearth where it 
is least suitable. In proper furnaces it can be burned 
smokeleesly for steam purposes, We should like to know if 
Sir W. Richmond uses Welsh or bituminous, or if he really 
does not know that it is the domestic fireplace which makes 
most of our smoke. | AE 4 | 


t 


. Professors as Consulting Engineers,—A correspondent 
of the Engineer finds great fault with the habits of pro- 
fessors who practise as consulting engineers, What he says 
is, that expensively equipped college laboratories are used by 
these professors as tho 
property, and to the furtherance of their own private ends. 
e might have added that the students are similarly ex- 
ploited as assistants to the professor in his highly paid private 
work. Ina word, the professor advertises himself through 
.his chair, and climbs into a lucrative practice at the expense 
of college students and parents, where other consultants have 
to pay office rent, purchase instruments, pay skilled assist ante, 
generally fight their way. Whereas the professor of. a well- 
paid chair should really give to the public the knowledge he 
is able to acquire by means of publiol d egre equipment ; 
he ik the best of this to hi . ln short, the pro- 
fessor 18 paid for one thing and does another, and so it 
-comes that students speak of a or wasting a lot 
of his time in the college. The college becomes his 
secondary consideration, and when fees grow big and equip- 
ment oan be purchased, the professor is on his eg. can 
afford to kick away the ladder up which he climbed. Now 
this is wrong. We аге spending thousands on coll and 
the professorial element who place the poundal а. peda- 
‘gogio terminology above common sense are pulling the wires 
:too much. What is wanted to-day are a few of the ol 
school of professors, who placed their honour and their chair 
above the dictates of rank and fortune. A chair should be 
well endowed, and no outside practice should be allowed to 
interfere with its purity. If this sort of thing goes on, why 
should we not have the chair filled by some member of a 
manufacturing concern? He could so well advertise his own 


pet engine or boiler. | 


about 1 


they were their own particular 


Tests of a Boston Tramway Power House.—A very 
elaborate test, extending over 45 hours, is reported in the 
Street Railway Review ав having been made on the Harvard 

wer station. This is the latest station of the Boston 

levated Railway Gompany, and is located near the Charles 
River, in Harvard Square. In plan the esseri measure 
171 feet long x 125 feet wide, with a possibility of an 
addition of 71 feet to the length. There are six water-tube 
boilers of 8,000 total I.H.P. in a room 171 feet x 56 feet. 
They are 22 feet in length, and have each three 42-inch 
water drums, and carry 175 lbs. The flue contains a Green's 
economiser of 560 tubes, and delivers to & chimney 226 feet 
high and 11 feet internal diameter. There are thus nearly 
6 H.P. to each tube of the economiser. 'The weak point of 
the water-tube boiler has been provided for er- 
tending the furnaces in front of ithe boiler, thus 
providing more space for combustion, and the proper arrange- 
ment of the fires and gases, a necessity where bituminous 
coal is intended. There are three main engines of огош 
compound type with cylinders 28 inches and 56 inches x 60 
inches, and of nominally 1,800 Н.Р, each, with 60-ton fiy- 
wheels 24 feet diameter. A reoeiver is interposed between 
the two cylinders, and a feed heater between the L.P. 
cylinder, and the condenser serves to warm the water from 
the city mains before it enters the economizer. The injection 
water is drawn 300 feet from the river in a 20-inch pipe. 
Each engine drives directly a 12-pole 1,200-kw. generator at 
80 r.p.m., whose normal output is 2,180 amperes at 
550 volts. Suitable precantions were taken to ensure 
accuracy. These it is not necessary to detail. Four 
boilers were used, each with 5,840 square feet of heat- 
ing surface and 84 square feet of grate surface. The average 
absolute pressure was 168:4 Ibs, the steam showing a dryness 
factor of *989.. Coal was burned at the very moderate rate 
of 10°42 lbs. per square foot, and evaporated (о 
economiser) from and at 212°, 10°68 lbs. water. Thef 
entered the economiser at 126186? from the condenser coil. 
It left the economiser at 209°8°, showing 7°62 cent, of 
the total heat to be there acquired. Of the total eed supply 
about one half of 1 per cent. came from the separators. The 
total I. H. P. on the 45 hours test varied from 2,850 to 2,586, 
the best result being when 14°05 lbs. of steam per I.H.P. 
hour were consumed.: About 90° of temperature was added 
to the originally cold feed by the exhaust steam. The hot 
entered tho economiser at 460° and left at 254°. 
he electrical output was about 90 per cent. of the I.H.P. 
Thé power consumed by the feed pumps was about 0'7 per 
cent. They were run electrically. At no time did the coal 
consumption reach 14 Ibs. per E.H.P.-hour, while it averaged 
Vibe. т I. H. P.-hour. The figures of the test are 
somewhat voluminous. They are interesting as showing 
the results in the latest and best practice in American 
traction work. 


Flat Surfaces in Steam Boilers.—Especially in looo- 
motives must there be flat surfaces ex to steam pres- 
sure, Despite all that can be said as to heat transmission 
being theoretically as good through thick as through thin 
plates, there a to be some cause for the better behaviour 
of thin plates in locomotive fireboxes. With flat plates and 
stay bolts there is constant trouble with leaking and broken 
stays and cracked sheets. It is коно by a i sim 55 fore- 
man to cup the sheets between the stays whereby it is 
expected to prevent these troubles. In a flat sheet the sur- 
faces between the stays tend to form so many i ree 
and there isa tendency to crack at the мать f already 
cupped this tendency is checked and the bending action 
across the stay bolt is avoided. The idea has every appear- 
ance of being sound, and in these days of hydraulic i 
itshould be a simple matter to manufacture such ca 
р in a single stroke of a press. Hitherto with flat sur- 
faces an increase of pressure has demanded larger stays more 
closely pitched or in thicker plates. The space between the 
stays has acted as a girder, and a straight girder carrying & 
load necessarily becomes cambered. Henoe in cracking, 
strains which are to some extent really intensified by increase 
of plate thickness. Closer staying introduces undesirable 
elements, The cupped plate seems better calculated to 
transfer the load of ure directly to the stays with lem 
punishment of the p * А i a 


pii 
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THE HORSFALL DESTRUCTOR. © 
We have received from the Horsfall Furnace Syndicate a 
copy of reports by Lord Kelvin and Prof. Barr upon the 
Horsfall destructors at Edinburgh, Bradford, and Oldham. 
From the annexed illustrations it will be seen that the Hors- 
fall refuse destructor, in either its single or double form, 
consists of a cell of brickwork, with a grate at one end and 
a raking door, and at the other end a chamber into which 
the refuse is fed at another door, and in which it is dried 


on the grate. The principle on which a r is 
designed i that, while carbon will evaporate about 15 lbs. of 


water, it naturally follows that, theoretically, any rubbish 
containing. at least one-fifteenth its weight of carbon, will 
p: | sufficient to dry itself. 

ing the town of Oldham, the average value of the 
refuse is about one-seventh that of coal.. In other words, a pound 
of refuse contains carbon sufficient to evaporate about 2 lbs.. 
of water. Obviously, in 1 lb, of refuse there cannot be even 


ap 
Horsfall, as in any successful destructor, all combustion is 
completed in brick chambers or fines, and only when com- 
bastion is complete, and the producta of all of a set of cells 
have been mixed, so that no cell can give off green vapours 
except these are mixed with the Tran of more brightly 
burning cells, are the hot gases allowed to give up any heat 
for steam raising purposes. This is at it should be. There 
is no harm done in utilising the heat, but no attempt ought 
to be made to do this prior to perfect destraction. 
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Utilisation of the heat із indeed recommended in the re 


wherein it is mated that an evaporation of 1j Ibs. of ae А 
am, and even 14 might be 


should be easily possible at O 
attempted with suitable arrangements, a rate corresponding 
to an efficiency of about 67 per cent. ae 

The distilled vapours thus pass forward above the hottest: 
pe of the furnace, where dried material is burning under 
oroed draught, the intensity of which is found to be best at 
1 inch of water. | 

Steam is used as the draught producer, and is stated to 
keep the bars cool and to aid in the production of d water 
gas, which burns in the space above the fire by means of 
the additional air it meets there, and gives back the heat 
absorbed from the fuel on the grate. Seeing that the mean 
tem of combustion of refuse is sufficient to maintain 
brickwork at a bright red heat, it follows that in any 
destructor the flues of which are carefully protected and air- 
tight, combustion will be ect if the length of flue is 


sufficient and excess of air is not admitted, In destructor 
design this end is sought by employing flues of reasonably 
short length, whereby the same end is gained at a minimum 
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structural oost. As the report states, moderate draught has 
been found best for more than one reason. Dust is less 


likely to be blown away at the chimney to produce a public: 


nuisance. - We have recommended the principle of the stive 
chamber as one means of overcoming the dust difficulty. At 
Edinburgh a dust collector has been formed by means of a 
ciroular chamber, 16 feet diameter, round which the gases 


are caused to travel, depositing their dust centrifugally, Ts 


inwards to a central flue. In one 


escaping 
chamber collected 58 cubic feet of dust. The sides of the 


furnace are made up of cast-iron air boxes, which serve a 
double purpose of preventing the adherence of olinker to the 
furnace sides, whic 

bricks, and of heating the blast. These air boxes seem to be 
very effective. - | 


he labour cost at Bradford works out at 6d. per ton 
of refuse—at Oldham it is 9d. The report is emphatic that 


no smoke was produced, and that destruction was complete, 


formerly caused rapid destruction of the 
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and that the furnaces can safely be placed in a populous dis- 


trict, so saving the cartage of refuse to long distances. 
As a test af temperature at Edinburgh, metal discs showed 
over 1,100? and below 1,800? in the dust collector. 
At Bradford a destructor of 12 cells deals with 650 tons 
per week, or, say, 10 tons per oell per day, and a thermo- 


4 1c G 


F F, Feeding floor; ғ н, Feeding hole; o у, Outlet flue; sa B, Side air box 
ө, Grate; 4 P, Ash pit; c F, Clinkeríng floor; в r, Blast fiue; м r, Main flue. 


HonBsFALL FoBNMAOR—BACK TO BACK. 


electric pyrometer recorded а temperature of 1,550? in the 
main flue; while at Oldham, a maximum of 1,875? was 
noted with a minimum of 1,870? for four new cells, and for 
а six-cell set а lower record was made. These worked at 


18 inch water gauge, and the four cella at only 4 inch, ће · 


lower ure showing the better results. 


Tables of results are appended to the report, the most 


notable figures being a percentage of 18°10 of CO, and 1°40 
of free oxygen—figures showing an almost perfect air supply. 
The gases were, in fact, wholly composed of nitrogen, oxygen 
and OO, ; = only a trace of CO being present and never 


any h 08, 

Nearly 38 per cent. by weight of clinker and ash is. pro- 
duced from the refuse consumed, and about 1 Ib, of water is 
evaporated. Clinkering was found necessary every two hours 
at Oldham, and every 1} hours at Bradford. E 

The clinker and ash seem always to be used for mortar, 
than which no better use seems possible. Larger stuff can 
be used for road and footpath bottoming. Thoroughly 


T r, Tipping floor: у в, Feeding bin; o v, Outlet flue; o, Grate ; д P, Ash pit 
| В Р, Blast flue; м y, Main Ное; су, Clinkering floor. 


HosBsPALL FunBACcE—BINGLB Row. . 


burned stuff is absolutely safe for mortar making, and 
we 8 that it will give a considerable property of 
hydraulicity to mortar after the manner of the Italian 
puszzuolana or volcanic ash. 

inally, we cannot too much emphasise the importance of 
following the system of heat conservation adopted in the 


Horsfall destructor. Destruction may sometimes, 
be accompli when a boiler is set close up to the furnace 
in cases W refuse is dry and rich in combustibles, but it 


is a very risky proceeding, and no destruction worthy of the 
name can be properly attempted without attention to the 
important featare of refractory flues to the limit point of 

, beyond which point destruction, being onoe accom- 

‚по a can peri from the e of the heat 
in steam raising. It is quite refreshing to а report on 
refase destruction which dose not claim a calorific value for 
refuse abont equal to that of best Welsh. 


ON OSCILLATORY AND ROTATORY MAG- 
NETIC FIELDS, AND THE THEORY 0 
THE SINGLE-PHASE MOTOR. ! 


By MIOHAEL B. FIELD. 


(Continued from page 441.) 

WE will now oonsider a equirrel cage rotor and determine 
graphioally the relative magnitudes of the forward and 
backward fundamental fields. | 

Let us take a rotor that breaks down at a slip equal to 
20 per cent. synchroniam in a constant field rotating with a 
given velocity. | 

On the lines already laid down we draw a horizontal sxis 
(fig. 4), along which we plot the slip in terms of synchronism 
percentages. At 20 per cent. slip we draw a line at 45°, and 
obtain the centre of our diagram at o. We then draw a 
circle of convenient radius from which we can obtain 
portionate values for the rotor ourrents correspending to any 
расои slip. То determine the relative magnitudes of the 
orward and backward fields at, say, 10 per cent. slip, ot 
at a speed of 90 per cent. synchronism we join the points 
representing (100 + 90) per cent. synchronism with centre 
о. The projections, b / and cg, would represent to some 
scale the magnitudes of the two rotor current waves if the 
two fields were equal in strength. These lengtbs, b / and 
c g, we set off along the radii, 0 b, о c, and compound with 
the respective magnetising current waver, as already er- 


Fra. 7, 


plained, obtaining as before the resultant current waves, 
O X4,0 ху. If, now, we reduce the backwardly rotating field 
till o x, = о ху, the ratio of the two field strengths will be 
clearly given by the relation, | 


Strength of backward 1 field — OX _ 
Strength ot torwaru field ох, ' 


and remembering the torque due to either field is given by 


V by the relative slip, 
we have 
Backward torque k? (100 — 90) ( eg y 
Forward torque dwu) ^ \%//` 


5 table галат results obtuined by aa very 
i e magnitude of the magnetising wave having 
been chosen of such a value as would correspond to a practical 
саде .— 


Bpeed of rotor in per- | Backward field as per- Backward torque as 
centage of synchronous centage of forward percentage of forward 
speed, torque. 
0 per cent. 100 per cent. | 100 per cent. 
60 99 91 » 25 е 
70 " 84b „ 18 n 
80 „ 72 * 113 , 
90 » 46 p 5'4 oe 
96 „ 21 " 23 , 
98 pt 111 t 13 » 
99 á 75 „ l1 4 
995 „ 625 „ 15 „ 
999 „ 57 „ 64 „ 
100 „ 570 „ | e 
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This table is represented by curves in fig. 7; these are 
very instructive, we вее how on starting the ratio of baok- 
ward torque to forward torque is unity, this ratio, however, 
rapidly decreases as the rotor runs up to speed till at 99 per 
cent. of true synchronism the backward torque is only 1 per 
cent. of the value of the forward torque. At synchronism, 
however, the forward torque becomes zero, во that the curve 
flies off to infinity at this point. | 

In the foregoing work the leakage constant, L, has played 
an important part, and, it has bean remarked, that the same 


А 


of fig. 8. 


x might be determined fora given rotor by placing the same 
in a constant magnetic field rotating with a constant velocity, 
li and measuring the slip at which the rotor breaks down or 
" falla completely behind. It must, however, be pointed ont 
that this slip is not the same as that at which the rotor 
= would break down if placed ір а stator supplied by two or 
Е three-phase currents at constant potential. In such а овде 
" the actual field existing in tne air gap decreases considerably 
: as the motor becomes loaded up, owing to the magnetio 
б leakage of the stator windings, and in consequence the 
Р motor breaks down much sooner than it otherwise would do, 
x . To illustrate this case fully аа example has been 
к: worked out diagrammatically represented by the carves 
EA 
p 
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й 


A. 
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- The following data were assumed for the motor :— 

(1) That the rotor would break down at 20 per cent. 
synchronism in a constant field. 

(2) That the full load or rated output of the motor is at 
a slip of 4 per cent. synchronism. | 
. (3) That the magnetising ampere-turns are equal to 307 
times the rotor ampere-turns at the above lip. 

- (4) That the! coefficient of. the stator windings, or 
the lines which do not thread through the rotor windings, 
divided by the total number threading the stator windings at 
no load is 06 (= 6 per cent. leakage). 

- The curve A is the torque-slip curve that would hold if 
there were no stator leakage, in which case the field would 
remain practically constant for all clips (unless, of course, 
the ohmic drop in the stator assumed a large value). 
Calling the field strength in this case 100, curve B shows 
how it falls off in virtue of the 6 per cent. leakage as the 
slip beoomes greater. Curve c shows the actual torque 
with 6 per cent. leakage coefficient ; curve D representa the 
power factor. | 

Тһе параш employed for the determination of the above 
curves is shown in fig, 9, and needs bat little explanation. 
о X represente the stator ampere-turns,or merely the stator 
current, о р the E.M.F. due to the leakage of the stator 
winding, p g the O R dropin the stator, g r the back E. M. F. 
due to the resultant field F, hence o r is the supply E. M. F., 
and cos 5 the power factor. 

Various values for slip were chosen and the supply E.M.F. 
determined by working backwards from a given assumed 
value of r. 
E.M.F. n were noted for each value, and the two 
former plotted giving curves A and pn. Since, however, the 
supply E. M. F. as determined from the diagram does not turn 
out to be constant for different values of slip, it is only 
песеввагу to reduce F proportionately in each case plotting 
the values as a curve (В), and remembering that the torque 


Dn 


he torque, power factor, and value of supply : 
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is proportional to the square of F, the corrected torque slip, 
curve 0, are easily obtained. It is to be noted that for a 
constant field, r, the value of the torque for any slip is 
always proportional to the length of the perpendicular f s 
drawn from the point, f, to the radius, o 5. 

For the case worked out (whioh representa the conditions 
obtaining in many an induction motor as actually built) we 
вее that the maximum torque obtainable is only 43 per cent. 
of that if there were no magnetio leakage in the stator, 
whereas the rotor breaks down at approximately half the 
relative slip. The full load has been taken at 4 per cent. 
slip, the breaking down torque is thus nearly 50 per cent. 
in excees of the fall load torque; the magnetising current 
is about one-third of the full load current; the maximum 
ponar factor is 0 83, and occurs at about three-quarter full 


We see then that if we wish to determine L 5 
by placing it inside a two or three-phase stator, we shoul 

not maintain a constant potential at the terminals of tbe 
stator winding, but starting with a comparatively low 
E.M.F. with no load, raise the same as load increases at a 
rate easily deducible from the diagram for the particular 
motor in question. : 


FIG. 9. 


In dealing with wound rotors the ooefficient of leakage 
may be most conveniently measured directly by supplying 
current to, y the stator windings and comparing the 
indueed E.M.F. in thé rotor windings with the back E.M.F. 
in the stetor windings. 

(To be continued.) 


MR. HANBURY AND' THE TELEGRAPH 
CLERKS: A REPLY. 


By OHAS. H. GARLAND. 


(Concluded from page 488.) 


From the evidence addnoed it is fair to infer that the 
increase that has taken place in the salaries of telegraphists 
has been more than justified by the changing and pro- 
gressing environment and the increasing demand for skill 
and edacation in the operator. Far from forming a reason 
for halting, the increase merely shows that in a reluctant 
manner the Post Office has progressed in a ive period. 
Finality would only be possible by a stoppage of national 
development. The increase in wages paid does not even 
prove that Postal workers are adequately paid. Each increase 
is a tacit admission that the men were previously underpaid. 
An increase does not prove itself to be adequate because it is 
an increase. 

We will now deal with some further assertions of Mr. 
Hanbury, and we hope to show that, far e being 
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generous, the sdlaries of telegraphista are not even what their 
terms of service promise. Col. Dalbiac (North Oamberwell): 


raised a most important point, viz., the tical reduction 
of the maximum. On entry into the service the rates of pay 
were thus stated: After a year at 16s. а week, to advance to 
£45 a year, rising by £5 to £100, with a prospect of attain- 
ing £190.” Now, Sir," said Col. Dalbiac, “ of course we 
shall be told that the maximum has not been reduced from 


everybody to obtain the maximum of £190. W 

maintain that practically the reverse is the oase. It is still 
possible, undoubtedly, for every man—I say ‘ possible '—to 
attain that maximum, bat it is only d img that a very 
small number will ever reach it.” To this Mr. Hanbury 
made reply: * No hope has ever been held out to any 
these men that they would pass direct into the senior 
and reach £190 a year without showing some special qualifica- 
tion.” (Italica are ours.) 

We have previously dealt at some length in the pages of 
the ELECTRICAL REVIEW with the history of this question 
of £190 maximum. A brief recapitulation is neeessary. 
The senior class, prior to 1881, was a class rising from £140 
by £5 to £160. Complaints of “stagnation of promotion 
and inadequacy of pay, led Mr. Fawcett to alter the scaler, 
and the senior class was put on a scale from £150 to £190 
by annual increments of £8. As shown by the quotation 
from Mr. Fawoett's speech above, the main consideration for 
such an increase of maximum was the increased demand for 


£190 to £160 at all, but that it is still in the о 2 
? 7 


“special qualification” which Mr. Hanbury declares was 


examination was set which was eventually abolished as a 
breach of contract, and everything was done that was pos- 


sible to convert the senior class into a supervising class. 
The attempt failed, but even yet the tradition remains, for 


in the moat recent return of telegraphists' salaries issued in 
1898 no mention is made of any scele reaching beyond £160 
per annum. What becomes of the “prospect of £190” 
offered by the Civil Service Commissioners ? | 

The contention of telegraph clerks, which is supported by 
incontrovertible етсе is that iiis the гаа i ш 
an operator, to which е rator a right to - 
that the barrier at £160 is an arbitrary barrier, having no 
foundation in a differentiation of duty, and that it should 
be abolished. Mr. Hanbury said, І үе admit that tbis 
senior class has been doing too much supervising work, but 
what we—the Dake of Norfolk and myself—did was to 
arrange that there should be a larger number of supervisors 
appointed, and we also did away with the technical 
examination for this class . . . ... which is now ically 
limited to men doing superior -operating work, and to a few 
men who do supervising duties.” In a return issued for 
Mr. Provand in 1894 the senior class was described as a 
“supervising class," Sir Н. O. Fischer said in 1895 that it 
was “ maan a class of lower class superintendenta.” 
Undou pi Mr. Fawcett treated it as an operators’ olass, 


and raised the maximum to £190 on that consideration. We 
have always claimed that it is an operating class, and to this 


view Mr. Hanbury now assentes. Upon that ground we still 
urge the claim that it falls nnder the recommendation of the 
Tweedmouth Committee, conveyed in the following words : 
“ Wherever in the case of officers not performing work of 
supervision classification exists, it should be abolished, and 
the officers, under certain conditions hereafter to be specified 
when we deal with the cases of particular olasses, should 
precede by annual increments from the minimum wage of 
their class to ita maximum.” The minimum wage of the 
telegraphist class is 12s. per week, and the maximum is £190 


of 
ass, 


correspondence, which speaks 


per annum. The senior class is not a ET or gu 
vising class, and all telegraphists have a right to pond i 
that maximum without other than operating qualifications, 
It will be seen that the position of the Department with 
regard to this £190 maximum has undergone kaleidoscopic 
саада. Under the stress . ciroumstanoes ib has been 

escribed as a “supervising class,” as a “ superior operating 
olass,” and as an iden de class.”, Throughout all these 
Bhiftings the position of the telegraphist has been con- 
Bistently clear. The senior class was an operating class in 
intention and fact, and the remuneration fired by Mr. 
Fawoett for operating abilities in 1881 was the inalienable 
right of the operator of to-day, and one to which the change 
of environment had strengthened his claim to such an extent 
as to demand a more rapid attainment. In place of this 
bare justice the maximum has been rendered practically im- 
possible of attainment by the majority of men. So long as 
this inequitable condition remains, the hope of contentment 
in the Telegraph Service is a chimera. 

It would occupy too mach space to follow the mase of 


obliquities through all its devious windings ; to note how a 


fruitless attempt has once more been made to get back to 
Mr. Raikes's ideal of resistance to postal unions by stirring 
up class jealousies and keeping the various bodies apart; to 
combat the mis-statement that one of the permanent officials of 
a postal union had been refused admission to the Trades Union 
daa. og ; or the avoidance of the subject of winter leave which 
involves reference to a promise e by Mr. Hanbury in 
1897 and not yet redeemed. But the reference to the 
five years’ case requires mention. On the whole, I do not 
think that they (the five-year pr igh Pay th very much to 
grumble at," said the of Treasury. In the 
past the five-year men of the Telegraph Service were under- 
paid. Arrived at the age of manhood, they found themselves 
compelled to live on a bare pittance. . Arnold Morley 
was 80 impressed with the neceasity for a remedy that he was 
fearful of deciding it himself. Mr.—now Sir—H. C. Fischer 
told the Tweedmonth Committee that the men did not get 
enough to keep themselves. Mr. Preece said the ваше, Even 
Mr. Lewin Hi uiesced in the claim for some improve- 
ment at this point. Yet, despite this testimony, they were 
given an increase of £1 per year, or 4}d. per week. But 
these boys, who had not sufficient to live on, were tantalised 
by the offer of two double increments, one for postal and one 
for technical knowledge. Fifteen have earned the 

increment in two years, and new entrants are not eligible to 


qualify for it. The technical increment costs more to obtain 
than it brings back in two years. Yet this is the solution 
offered to the question of pay that is “ insufficient to live 


on” after five ’ service, But said Mr. Hanbury, on 
the whole, I do not think that they have very much to 
grumble at.” 

So far the questions of pay. The mover of the amend- 
ment raised the question of the rights of combination, and 
quoted a number of instanoes in support of his position that 
the fall rights of combination were not enjoyed by postal 
workers. This, he said, was his “chief reason for moving 
the amendment. Minister after minister has told us that 
the rights of combination are enjoyed by postal workers, and 
now Mr. Hanbury adds his statement to the list. “The 
us of combination,” he says, “ts absolute." — And, again, 
“They are at perfect liberty to combine with whom they 
like, how they like, and when they like.” This seems 
definite enough. Yet it does not represent the facts of the 
case. The rights of combination, we assert, are not enjoyed 
by postal workers. Mr. Steadman introduced a number of 

in support of his position, and it is significant to 
note that not one of these instances is referred to by Mr. 
Hanbury in his reply. The most im t rights of ocom- 
ошо workmen аге the rights of collective bargaining, the 
right to appoint its own representatives to represent any 
tion of its case, and the protection of those | lh al 
from punishment for their connection with their union. Of 
many such instances Mr. Steadman quoted the following 
for itself. On July Ist the 
Postal Telegraph Clerks’ Association sent the following letter 
to the Controller :— 

* We, the undersigned, beg most respectfully to ask you 
to receive us as a deputation to receive from us a petition of 
which we enclose a copy." _. 

The following reply was.received dated July 23rd :— 
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With referenoe to the enclosed letter, I shall be happy 
to receive a deputation from members of the staff, but 

cannot receive à deputation which purports to come from the 
Postal Telegraph Clerks’ Association.” Mr. Hanbury made 
no explanation of this, but it is interesting to set against it 
some of the passages in his speech. The Post Office has 
done nothing to disconrage these organisations in its officials 
at the Post Office.. There are two methods by which thé 
Postmaster-General” can be 5 by memorial, 
and second by deputation. The only difference, the only 
thing which trades unions can complain of, is that the Post- 
master-General will not allow outside interference, but does 
insist that these memorials shall be sent in by some one who 
is an employé, and the deputation shall also consist of 
employés" All these conditions were fulfilled in the letter 
quoted above, but the deputation was refused because it 
“purported to come from the Postal Telegraph Olerks’ 
Association.” This requires explanation. Then there was 
a farther case, which Mr. Steadman put as follows: “Then 
take the case of Mr. Garland, who is the secre of the 
Association. At the time-when the agitation was on last year 
in reference to the refreshment: branch, the superintendent 
arrogated to himself the right of seledting from the men thé 
representatives to appear before the Controller. Now, had 
the men through their organisation had the right, the very 
man whom the superintendent left out of his selection, Mr. 
Garland, would have been the man selected by them." The 


matter was made the subject of questions in the House of 


Commons at the time, and subsequently the superintendent's 
selection was revised, and Mr. Garland was unanimously 
chosen as the authorised representative of the staff. This 
significant omission from the first selection requires an ex- 
planation, but Mr. Hanbury has not yet supplied one. 
Then Mr. Steadman pleaded in vain for an explanation of 
the alleged threatening of & Mr. Ash because of his con- 
nection with the local branch of the Postal Telegraph Olerks“ 
Association. Although this case involved the direct issne of 
intimidation, Mr. Hanbury made no reference to it in his 
г | t) 


reply. | i 

The question of the rights of combination was not met by 
Mr. Hanbury. He, in common with the preceding repre- 
sentatives of the Post Office in the House of Commons, 
eulogised the value of trades unions and asserted that postal 
workers enjoyed all union rights. Yet when direct and un- 
impeachable evidence is brought to show that these rights are 
infringed and denied in actual practice he has no defence 
to make. It behoves him to see that the practice of per- 
manent officials of the Post Office is in accordance with hig 
assertion in the Honse of Commons. Ocherwise his reputa- 
tion must suffer, and the discontent which now honeycombs 
the service will inevitably be increased by the irritation 
which misrepresentation causes. | 


ELECTRIC PIPING. 


Wms rules аге in the mouth of every man; they have got 
to be simplified, cut down, made uniform, so that every 
installation shall be carried ont according to one set of rules 


only, and no man shall have to serve two masters. But while 


we are seeking to simplify and make aniform all these rules, 
no attempt is being made to standardise the many systems of 
electrical wiring into one ideal system, which should not only 
meet every requirement likely to be wanted, but should also 
greatly minimise the first cost of installation and the labour 
of those who will attempt to amend the said uniform set of 
roles, Asin most things electrical, England lags behind in 
this matter also. On the Continent and in the United States! 
systems of tubing are almost universal, whereas here we still 
largely adhere to the antiquated method of laying wires in 
Wood casings, compo pipes, or lead coverings, and occasion- 
ally we court dan y sinking these conduits in the plaster, 
а ready for the first picture nail that is driven into the 
wall. Naturally it is within the experience of everyone that 
a perfect idoal is unattainable, and it is therefore idle to set 
the impossible on a pedestal and worship it; but why should 
we not make an attempt to convert the attainable into thé 
nearest approach to our ideal, and so if we cannot get- quite 
what we want we may at least obtain the next best thing. 


Prof. Silvanus P. Thompson once stated that what is wanted 
is а system of electrical wiring which should be electric- 
tight, water-tight, gas-tight, air-tight, oil-tight, and rat-tight. 
If these be taken as the requirements of the ideal-system, 
within what measure do the present methods approach it? 
It may confidently be stated that not one of these require- 
menta, except the last, is absolutely fulfilled in any known 
system, althongh a system of iron piping’ would flaturally 
more nearly conform to all of them о, the flüst; and if 
sufficient care were taken in erection and fixing, and in de- 
tails of connections, such a system might be-said to be the 
nearest approach tothe'ideal. It seems to us that the present 
moment is moat opportune for raising this important quesi 
tion; the Council of the Institution of Electrical Engineers is 
now considering the best means to be adopted to make 
the Institution rules universal; these rules attempt to 
deal with: all systems of wiring, while no expression of 
opinion ‘has been offered as to which system the Council 
thinks best; casing has almost entirely given place to tubing 
abroad, as we have mentioned before, and it is steadily being 
superseded here. Why, then, if wood casing (and other 
ms of conduit which offer no mechanical protection to 
the insulation) has to go, cannot the question of the best 
тып af metallic conduits be considered by the Council of 
e Institution of Electrical Eogineers at the same time as 
the question of rules to control the wiring systems, and in 
consultation with the fire insurance companies, the supply 
authorities, and the consulting engineers ? No doubt, one 
great objection stands in the way—namely, that as there are 
several patented systems of conduite, any undue preference 
given to one system would. be resented’ by the owners of 
other systems—and as it is avowedly the object of the 
Council to arrive at an understanding which shall 
please everybody, it would not do in the first 
instance to incur ‘the hostility of certain contractors 
or to attempt to ram any one system down the throats of the 
large bedy of architects and consulting ‘engineers who, after 
all, are possessed of a large capacity for employing and bene- 
fiting the wiring contractors. There are circumstances, such 
as honses where the interior decorations ‘mnst not be dis- 
turbed, or oak panelled rcoms, where casing will always be 
necessary, at any rate as a temporary expedient, and there- 
fore its usd cannot be abolished altogether. But it seems to 
us that the tinre has come when it would be desirable that 
such a body as the Council of the Institution of Electrical 
Engineers should, either by themselves, or in conjunction 
with those whom they are going to consult with regard to the 
wiring rules, give a definite expression of opinion against all 
forms of conduit which afford the insulation of the wires no 
mechanical protection. It can then be left to the experience 
of others to decide which is the best system of metallic 
conduit, and there is no doubt that time would quickly 
assist them in this matter. Perhaps the two faetors 
which would more largely decide this point would bo 
initial cost and safety. Pipe systems may be broadly 
divided into ‘two classes, namely, the bare, or gas- 
pipe system, and the insulated pipe system. In the 
ret class the wire which is drawn in must be highly and 
thickly insulated, to protect it from short circuits or 
“earths,” and from mechanical damage. In the second 
class: it is claimed that the insulation need be neither very 
high nor very thick, as the interior of the piping is insulated 
with a smooth substance. There is also a modification of 
both of these systems, namely, when only one wire is drawn 
through and the pipe itself is earthed ; and there isa further 
system, which is really a hybrid, namely, one wire insulated 
and armoured, with an earth return. The latter system is 
by no means unimportant, bnt it is, perhaps, well enough 
known not to warrant further description. As regards the 
bare, or gas-pipe system, we have devoted in our 
columns to this from time to time, and we think we have 
shown that, with good material, a well-thought-out scheme, a 
good arrangement of fuses, and, above all, thoróughl 
reliable workmanship, it can hold its own wit 
any other system as regards solidity, and fairly“ well as 
regards expense, especially when upkeep is taken into account. 
It is now our intention to consider the claims of stéel- 
armoured insulating tubing, with the object of giving those 
of our readers who have had experience with it, good or bad, or 
who have ideas or theories with regard to this, or what they 
may consider a better system, an opportunity of thoroughly dis- 
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onssing it, and some of the apparentl heretical claims which very tight connection for the conduit. For these boxes two 
4 to the nature kinds of covers, with insulating lining, are supplied, of steel 


are n forward on its behalf. Owing, perha 
of the subject, it would no doubt be impossible to discuss it 
otherwise than in the press, and we therefore, while dealing 
with the system just as we have seen it, invite a discussion 
of it& merits or demerits with & view to seeing whether it 
can claim to take its place amongst the candidates for a 
standard system | 

Although: steel-armotred insulating conduit is by no means 
a new thing now, like most other things it was new once, 
and like a great many things which are new, it hailed from 
America. But all this is a thing of the past, and it is now 
being manufactured in England by the Conduit and Instal- 
lation Company, Limited (who have retained Mr. Fred. 
Bathuret as manager), which fact would seem to show that 
the makers, at any rate, have considered the system good 
enough to warrant the laying out of capital to manufacture it 
in England. Before proceeding further to discuss the 
system generally, it may be advantageous to shortly describe 
the conduit for the benefit of those who are not acquainted 
with it. As originally imported from America, the tubing 
was made in three forms—namely, an insulating tube only, a 
similar tube. brass cased, and а similar tube iron armoured. 
These forms have now been шор , for obviously if the 
makers wished to take mechanical strength as one of their 
main props they had to give up the first two varieties, The 
conduit as supplied now is called Steel-armoured Insulating 
Conduit, and this title sufficiently explains Ив construction. 


The insulating material consists of some form of bitumenised ' 


Peper pulp, which, although it may seem anomalous, is claimed 
to be non-inflammable, The outer armouring consists of a 
welded steel tube, treated with composition as a protection 
against rust, There is no doubt the system is well 
standardised, and it should not be difficult for a consulting 
engineer or architect, with a list of the fittings before him, to 
sketch out and specify a complete specification or inventory 
of material to be used in an electric lighting installation, 
measuring out a of tubing and number of boxes and 
other fittings and their position in every room of a building. 
This is what has long been required for the electric lighting 
trade—that an architect should get ont a list of quantities of 
electrical rung, &c., in the same manner as he does in the case 
of tiles and bricks. The conduit can be set up either b 
ecrewing all the parte a ica or by sliding, so that the en 
of tubing butt together in the sockets ; but, of course, where 
the system is required to be water-tight, screwed joints onl 
are recommended. Bends, elbows, and sockets are айрый 
for all sizes of the conduit, and with screwed or sliding con- 
nection ; the curve of the bends is designed from experience 
of drawing in wires, and these are recommended, wherever 
ponte in place of apr ткен all e who po 
any in wing in of. wire wi 
be careful to follow this со сина, 
made with the ends cupped ont, so that an extra water-tight 
joint may be made by filling in with white-lead or other oom- 
position. The company supply two kinds of. round joint, 
intersection, or outlet boxes. They have recognised that cast- 
iron е their price and weight would militate against 
the extended use of the system, and . they list and 
supply these, as they must be used in cases of exterior wiring, 
or as a means of support for fittings, they make a mu 
lighter and cheaper form of box, which is metal armoured 
with sorewed nozzles cast into the box. Both these forms of 
boxes are supplied in nominal sizes of 2} and 3] inches in- 
side diameter, and are fitted with insulating linings of a 
similar material to that inside the conduit. They are made 
in five varieties, namely, “ outlet,” “ ht through,” 
* corner," I- joint, * intersection," are arranged 
for conduit from 2; inch inside diameter to 1} inch 
inside diameter, or larger if required. In addition to 
this they can be used for the sliding connection 
m, where it is required to eave labour and 
time, во that the ends of the conduit need not be screwed. 


For this purpose clamp reducin ings are used. These 
consist of a split sleeve with a lm 


The sockets are 


ead at one end and 
coned on the outside. The coned surface is screwed to fit 
the nozzles of the boxes, and the inside is turned to fit the 
outside of the next size smaller conduit to that correspond- 
ing to the nozzle of the box. This bushing is slipped on to 
the end of the conduit with the coned end towards the nozzle ; 
it is then screwed home by means of the head, and forms a 


or polished brass, with flat or convex surface, for screwing 
into the box ; the corvex, or “dome” type, being more orna- 
mental, is аа use in sica work. asina also 
necessary to be able at times to easily inspect com- 
pany have designed a form of clip oover, also in flat or dome 
type, and these are secured to the boxes by means of a alip 
cover adapter. One quarter turn of the clip cover removes 
it from the box. The flat type is provided with a small log 
in the centre, to be used as a handle, and the dome type has 
a milled edge, which gives the necessary purchase. 

In addition to these round boxes, a rectangular form is 
made. These are of cast-iron, and are strong enough to 
allow drilling. They are useful for sub-distribution or for 
placing at the back of switch or fuseboards, where they form 
an outlet for all the coming-in wires. The conduits being 
sorewed can be fitted into these boxes if plain drilled by 
means of lock nuts, or if a better security is required by 
drilling and tapping the holes one size larger than the conduit, 
and using reducing bushings. The сошрапу supply a variety 
of small fittings, such ag plags, conduit caps, insulating 
nipples, clips, saddles, &c., all standardised to suit their 

uits, and a very useful item is. the insulating tube ends 
for screwing dh to the end of a draw-in point. These are 
nicely rounded at the edges, and form a good prevention 
against damage to the insulation of the wires when these are 
being pulled through. In addition to all these things, a 
complete tool outfit for the working of the system can be had, 
and no doubt care has been taken to choose the tools best 
suited for the purposes required. 
We next come to the wiring acoessoris. A considerable 
amount of ingenuity has been applied to designing a 
standard interchangeable set of outlet fittings, by means of 
which the ordinary brackets, pendants, &c., can be secured 
tothe boxes; and thespecial ceiling rose, wall plug, lampholders, 
switch, and other accessories which have only recently been 
pronen out, seem to meet every possible application that 
could be required for tapping the mains from the bores. 
These accessories consist in all cases of a special china base 
hole in the bottom, which screws on to a stud 
m of the 2}-inch boxes for which all these 
. Every base can also be supplied 
! terminal for poting one of the poles 
in direct electrical contact with box. The covers pro- 
vided for the boxes when fitted with these acoessories are 
adapted for each partioular use required. There are some 
covers with a single hole and insulating nipple for ceiling 
rose fittings, flat covers, with one or two holes for a switch 
or wall plug ively, and even covers with thread for 
china oeiling rose cover if required, or gallery lugs for а 

e. Е 

(To be continued.) 


with a ta 


THE WEHNELT INTERRUPTER. 


THERE is а perfect chorus of agreement among imen- 
talists as to the remarkable resulta to be obtained by the 
application to the induction coil of Wehnelt's remarkable dis- 
covery described in the ELECTRICAL Review, February 17th. 
Mr. Campbell Swinton, who has shown the new interrupter at 
the Institution of Electrical Engineers and at the Physical 
Society, has discovered that the frequency of the breaks 
depends on the self-indnotion in the primary circuit. Prof. 
Silvanus Thompeon infers from this discovery that the results 
obtained are due to resonance. It is well known that the 
layers of gas formed on the surface of the electrodes of an 
electrolytic cell act as a condenser of тегү considerable 
capacity. This capacity in circuit with the self-indaction of 
the primary give the conditions for, the main- 
tenance of rapid electric tions in the circuit, The 
disturbance required to start the oscillations is er sem by 
the Jayer of insulating gas periodically formed on the anode. 
Prof. Thompson publishes in a 5 account of 
experiments he has made which tend to co his theory. 
One of these experiments, which is a alight modification of 
one described by Wehnelt in his original paper, consists in 
connecting up а choking coil in circuit with a Wehnelt inter- 
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rupter and a source of current, and then connecting a glow 
lamp in shunt with the choking coil. It was found that 
a lamp of much higher voltage than the impressed E.M.F. 
could lighted up. For instance, Prof. Thompion suc- 
ceeded in lighting a 150-volt lamp from 100-volt mains; 
Welinelt succeeded in lighting a 280-volt lamp with an im- 
pressed E. M. F. of 105 volts. — | : 

Dr. Macintyre, in Nature, reports that the Wehnelt inter- 
rupter immensely improves the efficiency of induction coils 
for the production of Róntgen rays. The one point in which 
the coil was inferior to the influence machine as a generator of 
X rays, was in the steadiness of the image on the flaorescent 
screen ; this inferiority he considers has now been removed 
by Wehnelt’s discovery. The only drawback that has been 
mentioned is that the discharge in a tube becomes so intense, 
that the platinum anti-cathode may be fused up or pierced in а 
few seconds if too large a coil is used. The remedy for this, as 
Elihu Thomson suggests, is to use a smaller coil, The 
massive electrodes devised by Campbell Swinton should also 
be useful in preventing the fusing of the anti-cathode. 

Prof. Elihu Thomson gives an account of some interesting 
experiments he has made with the Wehnelt interru in 
the Electrical Engineer, N.Y., March 2nd, p. 289. He con- 
structed an interrupter with a tambler of battery acid (sp. 
gr. 1.2), a piece of platinum wire °8 to 5 mm. in diameter, 
and 2 cm. long, a piece of. glass tubing 10 om. long, а piece of 
sheet lead 8 om. broad and 15 om. long, with a wire or binding 
post attached. The glass tube is drawn down, and the plati- 
num wire sealed in, so as to project about 1 mm. more or less 
from the end of the tube. It also projects into the tube, 
and the tube is bent at righ les a short distance from ita 
е Mercury ів poured in, and a terminal wire is dipped in 


e mercury. . . 

He recommends that a set of three or four platinum points 
should be made, and h in the same vessel, suitable 
switches bei provided to from one to the other, or 
to couple them in multiple opposite the same lead plate. The 
rece! platinum points may vary in the extent of surface 
exposed to the liquid. One of them may have, for example, 
a wire of 2 mm. diameter projecting only 1 mm., anot 
may be somewhat and project t 8 mm., and so on. 

Elihu Thomson's o ions on the discharge from the 
secondary coil agree with those of other observers, but he 
observed some new results. When the nsual jar condensers 
were connected upon а coil which normally gives a torrent of 
7-inch sparks, the spark was shortened as in ordinary = 
bat the effect became terrific. The noise was арш ап 
а white stream of condenser sparks e 1 7 the objeots 
around with a continuous intense whitish 


excitement of р dim tubes. 

Elihu Thomson found, as did Swinton, that the gren 
of the interruptions could ba varied by varying the self- 
induction in the circuit. He found also that this 
frequency could also be varied by varying the area of the 

inum wire exposed to the liquid bath, and by varying the 
Impressed MES By lessening the platinum area the 

персу. was increased, as we should from Prof. 
B. P. Thompeon's resonance theory. By increasing the self- 
induction greatly Elihu Thomson brought the frequency 
down to 10 to 12 per second ; on the other hand, a wire core 
with a few turns gives an inductance so lew as to result in an 
enormous frequency of interruption. 


Elihn Thomson recommends having a number of platinum 
anodes, each in circuit with a coil of different inductence. In 
this way a kind of musical instrument may be formed, the 
Bwitches playing the part of keys, The particular frequency 
best suited to the X ray tube may be found in this way and 
greatly enhance its efficiency. | 

The Wehnelt interrupter responds instantly to the closing 
of the switch, and this characteristic may be utilised for 
taking Róntgen screen images or photographs of. moving 
organs of the body, such as the lungs, always in the same 
e of their movement. The movement of the cheat, in 

act, may be caused to close the switch. | 
It appears to be important to keep the battery acid in the 


interrupter cool, since the interrupter ceases to work when 


it ре very hot. А oooling vessel. ontside the electrolytic 
oell is 5 for this ina 1 qup 
a design for an interrupter in which a ‘T-pipe is 

as the containing vessel, and this is imme 12 X 

tank. The platinum anodes are held in India-rubber 
stoppers pushed into the ends of the T, which is mounted 
in an inverted tion. The acid electrolyte is poured 
of the vertical shank of the T. 


THE INSTITUTION OF ELECTRICAL 

^ ENGINEERS, | | 
: — ' - | 
THE meeting of the Institution of Electrical Enpineérs on 
Thursday last week was given up to Mrs. Ayrton's ра рег оп 
“The Hissing of the Electric Aro.” Mrs. Ayrton illustrated 
her remarks very fully by experiments. | ` TN 
The paper having been read, the President stated that in 
the ord course of procedure the meeting would at once 
have proceeded to the’ discnssio D, but it was not an ordinary 
on. He thought the last words spoken by Mrs. Ayrton, 
wherein the author expresses her ap tion of the honour 
id her in pe pni the peper, justified him in departing 
m custom, and at least in reciprocating tbe expression of 
feeling on the part of the members that had been expressed 


the business, but perhaps he might say that he felt. 


much astonished at the progress made, He 


re 
when the arc light was a perfeotly new thing, оной by the 
days when spluttering, hissing, and frequent extinctions were 
the rule, due in some measure to the carbon themselves, 
which were cut out of some hard e of-carbon. It is 
wonderful that to-day such a high degree of perfection has 
been reached. Mrs. Ayrton has showed how it might be 


carried still further. He thought that the use of channelled 


` carbons still found in lighthouses would not be continued. 


The paper just read was the first placed before the Insti- 
tution by a lady, but he knew that she would not desire that 
any allowance should be made on that account. 

Prof. 8. P. Thompson had hoped that Prof. Ayrton him- 
self would have opened the discussion. Не wished to voice 
his satisfaction that the Institution was the channel through 
which this very important paper was given to science: it 
was во essentially an excellent professional contribution to 
our science. Coming to the paper itself: in the firat place 
it. was clear that we had now got a new definition of a 
hissing arc; it shows a green colonr, makes a noise, spurts 
ne year surface is adds МДЕ гш nebula ‘or 
cloud, and itá uction is accompani а drop in poten- 
tial difference. He was not quite sure that it was ni the 


noise that defined a hissing:arc. Two aros were shown on 


the screen, one mushroomed and spurted, did that indicate 
the hissing arc ? | ' 

There was a remark which recalled to Prof, S. P. Thompson 
the physics of the aro in times past. The statement was that, 
say, taking the diagrams given by Mrs. Ayrton, neither в 
hissing nor a silent arc could be maintained for 15 amperes 
with a particular length of aro. That was a fallacy; we 
were told that if we had an arc and kept the potential differ- 
ence constant and lengthened the arc, the current increased. 
He ventured to point out that what actually happened was 
that to prevent the potential difference falling the current 
had to be increased. He was glad to find that Mrs. Ayrton 
supplied data to prove this, The action depended entirely 
upon what is going on in the external circuit. An aro could 
not be maintained with 15 amperes with that particular 
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E. M. F. in cirenit perhaps, but double the E. M. F. and double 
the resistance, we sould have the same current and aro, but 
the unstable portion of the curve would drop quicker and an 
erc of 15 amperes might be maintained. Mrs. Ayrton had 
shown-how the behaviour of the arc is effected by the reat 
of the things in the cirouit. Mrs. Ayrton has referred to 
revolving сіге\ев in the are; he thought Mr. Trotter's im- 
portant discovery of the coma explained this. = 
< ‘He had intended to refer to shapes of carbone, as hissing 
is intimately connected with the shape of carbons. The 
access of oxygen complicates the action, but a good deal 
more is required to explain why that of iteelf should set up 
instability. He referred to the effect of boiling wit. 
humping, where the surface is restricted and vapour is 
produced below the surface. He concluded by again 
рте his very high appreciation of Mrs.. Ayrton’s 
urs. 


Mr. Mordey thought the paper a record of thoroughly 
philosophical research. . From the electrical engineering side 
we wanted -arc lights to give light. The > paper was interest- 
ing partly because of its bearing on that question. He 
thought it was not made olear if instability is necessarily an 
acoompaniment of hissing. He had only once been in a 
lighthouse, but the аго was then hissing all the time. The 
channelling of arc carbons for lighthouse work added, in his 
opinion, to the use of the aro by allowing the light to get 
out. Sir James Douglass introdueed that form of fluted 
carbon when engineer to Trinity House. The current used was 
alternating, and there was a large field to be explored in the 
physics of the alternating arc generally. He would like to 
mention a circamstance which had attracted his attention in 
connection with alternating current arc—the dark band, 
14 or 2 inehes wide, which, with a low. periodicity, say, 
50 cycles, varied with & regular, steady pulsation, not con- 
nected with the periodicity, but 25 or 30 per cent. of that, 
вау, 400 or 500 times in a minute. He had tried to ascer- 
tain the cause, but so far had not met with success. | 

. He wonld ask Mrs, Ayrton to explain the cause of more 
granular appearance of.carbons in enclosed aro lampe—this 
was very marked. He would repeat his admiration for the 
way in which Mrs. Ayrton had explained the subject. 

- ‘The further discussion of the paper was then adjourned, to 
be resumed after the Easter recess on April 13th. | 


-— 


. ELECTRIC LIGHTING IN THE CITY. | 


Ar the Guildhall on Monday Sir Courtenay Boyle, permanent segre- 
tary of the Board of Trade, opened an inquiry into the applications 
of the Smithfield Electric Supply Oompany, the Me tan Supply 
Oompany, and the Charing Cross Supply Oorporation for provisional 
orders for the City of London. AE 


Mr. RAL Ton Baowxz, Q.C., who with Lord Robert Cecil appeared 


for the Smithfield Company, said that there were three companies 
asking for orders, and the City of London Electric Light Company 
were resisting those applications. There was the q on how they 


should proceed. | E 
Sir CougrTENAY BOYLE sug that as all the applications were 
received by the Board of Trade on the same day they should be 
taken in the order of registration, and if that course was adopted the 
Smithfield application would be taken first. Е 
. Mr. BALFOUB Browna said that in the a of the Smithfield 
Oo. power was asked to light St. Luke’s and Holborn, but they with- 
drew that part of the application. At the end of 24 years the City Oor- 
poration had the power to purchase the public menting plant of the 
City of London E c Company's undertaking, and there was also 
power for the Corporation to compel the company to sell the private 
ghting at the expiration of a certain period. The late Commissioners 
of Sewers had no right to grant the of London Electric Supply 
Oompany an exclusive right to zupply the City, because under the 
Electric Lighting Act of 1888 it was distinctly laid down that the 
Board of Trade bad the power to grant authority to two companies 
to compete in one district. The Smithfield Oompany was incor- 
rated with capital powers of £100,000, and supplied the Market. 

The: Metropolitan Company had а station at Wi » while the 
station of the Smithfield Oompany would be within the City, 
which would be a great advantage to them. All the 
‘companies applying tor orders must be in favour of competition, 
‘or they would not be there, and they had heard that owing to the 
-want of competition, prices were high and the service bad in the City. 
Jf it were decided that competition should be. allowed in the City, 
-he contended that the company he represented was in the best . 
tion to supply, bsing, as they were, in the City, and tenants of the 
Corporation. With regard to the position of the City of London 


THE ELECTRICAL BEVIEW. 


TVol. 44. No. 1,114, Magon 31, 1800, 


Mr. Соорив, electrical 
since the company had begun its operations he had been in charge of 
the works. At present | l 
and had 1,050 H P. plant there. They had been supplying light to 
the Market from the date of the formation of the company. They 
supplied the avenues of the Market free of all charge. 
the tenants of the Market. Th continuous current low 


unit, but until recently it was 7d. per unit. The reduction, 
he thosehí, was dus to the fear of competition. The supply of the 
City of London Company was alternating current, buf the arc 
lamps, he believed, were lighted by continuous Ninety 
insurance companies had signed petitions. Ee had not the 
least doubt but what there would be a 
plied by them if an order was ted. y would soon a 
position to supply that because they had the chance of 
uiring an pining site to their in of 


acq g which plant 

4,400 horse-power could be placed. At present Шоу Dl spare power 
for 14,000 lamps, and they space to increase the plant to 
2,000 horse-power. If the order was иней, that station could not 
be the chief station for lighting the City, but they would begin with 
it. The other companies have to lay long mains, so that the 


Smithfield Company was in a better posi 
бале: вош Street was in first class working order 


URTENAY 
ht ?—No, but it would be a day load. 

uing, Wrrmxss said their present cost of production for 10,000 
" per unit. | 


their gross revense 
was £8.000 or £9,000 a 
Oross-examined 


. By Mr Warren (for the Corporation): | 
Corpora the Smithfield Oompany. 
were liable to haye hotice to quit at six months from the Oorpo- 


ration. 
By Mr. Faxemuan, © О. (for the e ed London Electric Oom- 
had 


per unit, and he did not know the price had been steadily 
reduced since 1895. His com had never paid any dividend м 
t. He did not know that ty of London Oompany had 30,000 


P., and that that was only just sufficient to meet the requirements. 
He did not know the City had made arrangements 
power by 5,000 ELP. : 

Re-examined 


should not make arrangements to have a siding in 5 


in raising the necessary ca | 


Mr. ЁттЕеВВАГр: It would not be a very promising prospectus 
put before the public would it ?—I think so. l 


cross-examined : It would require about balf a million of 
money to compete with the City of Light 


Oompany. ` | 
By Mr. Farman: He did not know that the Smithfield. under- 


taking before his company took it up had been hawked about the 


City. Their present capital of £110,000 was subscribed twice over by 
the public when it was offered 18 months ago. . 
is closed the case for the Smithfield Company. 


Mr. SHIBESS Wir, Q. O., addressed Bir Oourtenay Boyle for the 
Charing Cross and Strand Electricity Supply Corporation, and showed 
the capital powers the company possessed. They had 104 miles 


& 


m 


ESE 
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mains laid altogether in the areas over which they vag powon, The 
company attributed their success to the cheap aupply, the thoroughly 


poration was una 

a petition signed persons, 

banks, 81 of the principal insurance com and а 
printers, 


been o 


peting. | 

Bir Ооовтинлү Boris: It’s а very small bit, isn’t it? 
Mr. Wr said it was about one-third of the Bt. Martin's district. 
com had found that competition lowered the price and 
the consumption, and in the end was best for the company. 
could not see why the company would not agree to his company 


in for a com order. They were prepared to 
culties which might 


ey 
on the ligbting of the City underall the 
It had been stated that the City of London Company had 
charge, notwithstanding that it had dropped ita dividend ; 
ve that that reduction was illusory, inasmuch as & 
would have to use the light for a great many hours to get advan- 
the reduction. His company's average price was 4 36d., while 
the City of London Company was 6 324. Ж 
ILMOT BEALB, secretary cf the Charing Cross Company, 
pany had powers in Bt. Martin's, St. Giles's, and a por- 
Holborn which adjoined the City. They had 142,000 lamps 
miles of mains. At the present time they had surplus 
supply the City, and as soon as the mains were laid they 
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y 

it. If such c had been m eir district they could 

have had such а re(urn as the City Oompany had. . 
You are prepared to supply the City at tho same price you supply 

your districts now ?— Yes. | 

| кона ротага 34 So Ad, mooring хо the MMORRUREpDUNT 


es. , 

. Continuing, Wrranes said that with the prices of electricity g 
down from 1894 to 1898, their dividends had been going up, the 
number of lamps had increased three-fold. Taking lamps all the 
year round the average len of time they would burn would be 
2:68 hours day. The Metropolitan Company was nine times as 
as and believed they had not enough to supply 
own company. He did not believe there be bond 

Хае competition if the Metropolitan а had their order given 
because one of the officers of the City of London Company was on the 


a8 


board of the Metropolitan Oompany. 


mid that if an order was granted the they would supply 
an order was gran company would sa 
their Lambeth station and from contemplated new sites. Н 

Biz О. Bovra: What probability is there of your company acquiring 
à site ?—I think there is every probability. 

Further examined: His company purchased the private works of 
Messrs. Gatti for £70,000. They were activel peting with the 
Metropolitan Company and the London Electric Варріу iggy, ed 


brought mains across the 
a large amount of current for 


Mr. Warrun: Would you be willing to put in a clause giving the 
сааш power to buy the generating station outside the dis- 
ME a period ; yes. : : 
Mr. W. H. PATCHBLL, engineer-in-chief of th anig Oross and 
па Сое for six years was called, and endorsed the evidence 
The inquiry was adjourned at this stage. 


LONDON OOUNTY COUNOIL. 


Oounty Council on Tuesday, the Parliamentary 
tbe London Oonnty Tram- 

g the Council to adopt the 
system on all or any of the 
culars of 


tramway Having regard to the period of th sus- 
: g re е e s 
pension of the ding Order» of Parliament will be necoesary in 
order to allow of the introduction of the Bill, and the Parliamentary 
Committee stated that they had therefore given instructions for the 
necessary steps to be taken with a view to such suspension being 
А THE PRINCIPLE OF PUBCOHABE. 
With reference to Ше Central Electric Sapply Oompany's ВШ, the Par- 
liamentary Committee stated that before tho Honse tt Qommons Com- 
лібе it was proposed that the power of purchase of the proposed under- 


Кышы шты oscar бом сео: 


more than one local authority after a 
ouse of Commons’ Committee, ломат, 


geo their way to depart from the decision arrived at by the two Com- 
mittees which considered the Metropolitan Bill last . Oom- 

menting upon this the Parliamentary Committee said:—''Tbe 
uestion involved is one of importance, 

with as a matter of public legislation by an amendment of the 

ротаси of the Electric Lighting Acts with respect to purchase. 
t will be for the consideration of the Council 

present ВШ should be further opposed in the House of Leeds with a 


: Exzctato Traction m Sours Lonpon. MEE 
. The Highways Committee reported that the conference (referred 
to in the last issue of the ELRBOr RICA. Ravmw) between а pub- 
committee and representatives of the Lambeth Vestry and the 
Wandsworth Board of Works had taken place on the proposal of the 
„5 for a license to adopt 
mechan 


their consent to the experiment being made. | | 
Prof. Kennedy, the committee further stated, was to have left for 
the United States last Saturday, in order to investigate the system 
in use on the tramways in New York and other cities, and it was ex- 
cted that the advising eng nee would probably present his report 

n order to be able to 


from four to six weeks. speedily act ра 
the the committee suggested that formal app on should be 
made to the two local authorities above referred to fur the permission 
nece before approaching the Board of Trade. 

The Highways mittee further asked the Oouncil to sanction 
an iture of £150 in order to obtain for a month the 


advice of Mr. F. E. Oooper, M.LO.E., to advice the Council in 
connection with the scheme for the n of light railways in 
conjunction with the Oouncil's tramways. · 
` The Building Act Committee recommended the Council to approve 
the plans submitted on behalf of the City of London Electric 
Lighting Com any for the ereotion of a furnace chimney shaft at the 
Bankside station. 


PARLIAMENTARY COMMITTEES. 


Country or Lopon AND BRUSH PBOVINGIAL. 


Burons the Select Committee of the House of Commons on Wednes- 
day last week—Bir William Coddington Ae commenced 
the consideration of the County of London and Brush Provincial 
Blectric a И" Mr. Pemb»r, Q. O., Mr. Balfour Browne, Q C., 


Mr. Moon Shaw a in support of the Bill, against 
which a large number of petitions had been presented. ` : 

Mr. Римвив, QC., in the case, said that the County of 
London and Brush Company a number of districts, some on the 


north side of the Thames and some on the south. Tas northern dis: 
trict included Olerkenwell, Bt. Luke 8, Holborn, Bt. Gilss, Mile Hind 
Old Town, Bt. сота ol Limehouse. Their southern district 
included Patney, Wandsworth, Olapham, Streatham, Tooting, Oam- 
berwell, St. Olave's, Bt. Baviour'é, &. The company at t had a 
very difficult series of problems to deal with in the way of mains and 

stations. e fewer stations the ton gd had 
to maintain, the more economical it would .be able to : , and it 
was very essential in the interests of the consumers that the com- 
pany should be able to carry their mains from point to t by the 
shortest practicable route. The company therefore sought by the 
Bill to purchase additional land on w to extend their 


y 
Mr. Wen TAYLOR, Q. C., who T for the London County 
Council, here interposed, and said it ht ps save the.time of 
the Committee if he stated that all the tioners against the Bill 
рай grouped themselves into various groups, as there were certain 
petitions which substantially involved the same points. 
Mr. Римвив, in continuing his address, drew the attention of the 
Committee to the report of the Committee on Electrical Energy which 
sat under me p Lord Oross last session, and said that 
that report a on some of the allegations made 
the petitioners against the B As tothe power of purchase by 
local authorities at the end of 42 that Committee had 
= longer 8 ре 5 tay tad taported 
WAS RO to uxposes, An 
that it seemed undesirable that р рыша зев d еру ая 
undertaking supp! a few mains ata 
voltage, as a Lo E ith distributing mains at a low voltage, 
and to provide for any cases where it might be desirable, 
it was suggested that power should be given to the Board of Trade to 
insert a hase clause if satisfied that there was good reason for so 
doing. His clients did not wish to go beyond or unduly press the 
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ol Viscount Oroes's committee, which of course did not over- 


not provide a power of purchase by the local anthority. The Oounty 
Council in support of their contention quoted the Acts of 1882 and 
1888, but it must be remembered that in those years electrical energy 
was only in its infancy ; besides which the Oouncil was not the pur- 
chasing body, but the various local authorities were quite indepen 


of the Oouncil | 

Mr. Pron, t of the Institution of Civil Engineers, 
and consulting engineer to the General Post Office, gave evidence iu 
sup of the petitioners, and said that in his on, instead of 


g g scattered 
London, i would be better to y electricity in bulk from a few 
central stations scattered along the river, or by the main lines of rail- 
bin ыл That system would conduce to economy in production, and he 
e ted that 16 would be possible to bring down the оой of electric 
light in London to 34. or 21d. per unit. 

Tae Committee adjourr e 1. 


At the resumed sitting of the Committee on Thursday, witnesses 
were cated by Mr. Pember, Q.C., on behalf of the company. The 
first to be examined was Mr. Lawson, O.E., the engineer and manager 
to the company. Replying to counsel witness said that at present the 
company had generating stations at St. Luke's and Wandsworth. 
At their Bt. Luke's station ey ровной ет for lighting 
70,000 8-candle lamps, but ed to extend the station toa 
capacity of 190,000 lamps. At Wandsworth, when the present site 
was ; they would have a capacity to supply 242,000 
8-candle lamps and 10,600 horse-power. They estimated that at 
Camberwell they would about the same capacity as at 
Wandsworth. In all cases a 25 per cent. must be allowed for 
reserve. : | 

What do you estimate your future demands at?—At Wandsworth 
we estimate that we shall need to supply 180,000 lamps in five years, 
in Camberwell 100,000, and in Bt. George-the-Martyr and St. Olave 
30,000, making a total of 310,000 lamps. 

Wrrnmes then gave a description of the site for the pro 
station at Oamberwell, and said that it was an exceedingly айтар: 
tegeous one in all respects. He had seen the petitions against the 
Bill, and those which came from landowners and occu whose 
property would be affected resolved themselves into the question of 
compensation. The company had offered an all night supply at the 
low charge of 3d. per unit; the ordinary charge being 7d. for the first 
hour and a half, and 3d. per uait afterwards. 

К plying to Mr. WonsrEv TavroB, О O., for the London Oounty 
Oouncil, Mr. Lawson said that in all his com to 


the Battersea district, but he said that those mains still remained by 
permiesion of the Oourt of Appeal. They had applied for an order 
to suppy that district, but as it had been refused they were not 
asking now for such permission. The company had been treated 
most vindictively by the Battersea hee age through. | 
By Mr. AnnoLD BraTHAM : If the pa of Islington desired, the 
romoters would enter into an undertaking not to supply electricity 
that parish, notwithstanding that in order to supply Hackney 
i aa о-о шо ваше тен (of Islington 


The witness was further examined by Mr. Talbot, for the Camber- 
woll Veatry, and by Mr. Dickinson, who appeared for the Wandsworth 
District Board, bis cross-examination was not concluded when 
the Committee adjourned. 


On the Committee re-assembling on Friday Mr. Lawson again 
took the witness chair, and his cross-examination was continued, 
when Mr. Van Knox examined the witness at some h 
as to the proposals of the company with regard to Shoreditch. The 
witness explained that the object of the promoters in wishing to 


carry their mains through Shoreditch was to serve districts beyond 


that parish in an economical manner. 

Have you made any estimate as to what it will cost you to put 
the generating stations and to lay the cables you pro under 
Bill?—Yes. The cost of the St. Luke's éxtension will be £33,000 or 
£35,000. The total cost of the cables we should run under Shore- 
ditch will be under £10,000. In all we may want to spend about 
£432,000. Oontinuing, the witness said that they had t £58,866 
in their northern district and £15,000 in Holborn. In Wandsworth 
their expenditure bad amounted to £243,000, and to £45,900 in 
Camberwell. They had also expended money in provincial cities in 
connection with other undertakings, which had brought their total 
expenditure np to £562,587. The company had a called up capital 
of £400,C00 in ordinary shares—upon which no dividend had as yet 
been paid—and in addition they bad £200,000 6 per cent. preference 
shares which they issued at a premium. Witness admitted that the 
company engaged in financial operations as well as in electric light- 
ing, but be denied that the present application could be regarded in 
that light. It was, he said, a bond fide application to obtain powers 
to supply electricity in London. 

Re-examined by Mr. Рвмввв, WrrMESS said that no fair com- 
parison could be made as to tLe charges of a company and that of a 
1 cal authority. In the first place а local authority could save a good 
deal of capital expenditure by using existing offices, &., and then 


they could borrow from the rates withont having to pay any interest. 
He believed that the Shoreditch Vestry borrowed £320,000 in that 
way last year, for which they would not pay a penny interest. Then 
again, a local body did not rate its own „ although they 
took good care to rate the machinery of any company that was 
working in the parish. 

Reply ing to the Oxarmuan, the WrrwESs said that the promoters 
were only asking under the present Bill for rights of way and sites 
со extending their existing stations and for a site for one new 

on. 

You do not propose to take any new areas of supply ?—No. 

By Mr. OoL vn: The ошаш would be in a difficult 
position if they did not get their Bill through, because would 
not be able to meet the demands which were sure to be made upon 
them in the future from Oamberwell and other districts. 


that, generally 
He had visited, he said, the sites of the p 
of opinion that they were admirably 


. PEMBEB said that that concluded the case for his clients. 

The case for the objectors was then opened by the examination of 
Mr. Carers, of the firm of Gooddy, Crifpps & Oo., who said he strongly 
objected to the Bill because under it the company would have power 
to acquire the wharf belonging to his company, and if that were done 
their business as marble merchants would be practically rnined. 

The Committee then adjourned until Monday. 


Oa Monday the consideration of the London and Brush Provincial 
Electric Lighting Bill was resumed. 

Mr. LirTLZB, Q C., addressed the Oommittee for the Whitechapel 
Board of Works, and said that the broad objection of his clients to 
the Bill was that it embodied an order which, if granted, would do 
them a great deal of harm, and could not possibly do them any good. 
Whitechapel lay between St. Luke's, where one of the compavy's 
generating stations was situated, and several of their other districts 
in the East of London. Unless there was some almost imperative 
reason for passing through Whitechapel, or any other district which 
could not be benefited, no such Parliamentary power as that sought 
should be granted. It would inflict upon the petitioners considerabl 
burden and responsibility, as their streets were honeycombed 
with onderground mains, sewers, wires, &c. and were largely 
covered with wood pavement which oould not be inter 
fered with without loss to the road authority. Another 
objection to the proposal of the Bill was that, if the pro- 
moters were ono allowed to pass through Whitechapel they might in 
some future session do something in the way of competition with the 
Board of Works, who were themselves lying electricity. He 
held that there was something else behind the Bill—-that — 
moters contemplated something which the committee knew 
about. If measures of this kind were allowed to pase they would 
soon have London riddled and honeycombed worse than it was at 

t with wires, and that not for the public advantage, but for 
the benefit of this private company. | 

Mr. Gzorncs WnurrgHEAD Ранеток, clerk to the Vestry of St. 
Luke's, said the effect of the proposed works would be to deprive 
them of rates to the amount of £1,227. 

Mr. WILIA, Q C., for the Vestry of Bt. Matthew's, Bethnal 
Green, submitted that the etsence of the report of the committee of 
last year, on which Mr. Pember had relied, was that if the Electricity 
Generating Company could not find a ing station in its own 
district it might go into another district to find it. With a i to 
the special cass of Bethnal Green, he protested against giving the 

romoters a roving commission to go where they liked, no streets 
being indicated as those through which they wished their mains 
to run. 

Mr. W. Е. ити gave evidence for the parish of Islington, and 
said his parish had already spent £200,000 on electric sapply, and 
proposed to spend another £100,000. They supplied electricity for 
electric lighting at 34d. per unit, for power during the daytime at 
34d., and for private lighting at 7d. for the firet hour and 4d. for 
every subsequent hour. As an electric lighting authority they had a 
strong desire to reserve to themselves the streets down which the 
promoters were seeking powers to go. One of his objections was 
that the Bill as drawn in the clause dealing with accounts would 
render it im ble to acquire the company’s undertakiog in 
Islington. knew it was said that the Bill did not 
enable the company to supply electricity in Islington, but 
the moment they had laid a main down a street there was nothing to 
prevent them from spreading wires transversely in order to supply 

rivate consumers. He maintained that Islington was not between 

t. Luke's, where the company’s generating station was situated, and 
Hackney, which the company wished to supply with electricity. At 

resent the streets of Islington were congested with electrical mains. 
His objection, no doubt, would be met by the insertion in the Bill of 
a clause declaring that electricity ehould not be supplied to private 
consumers in the parish of Islington. | 

Mr. PEMBER, ©) О., proceeded to inform the Committee as to the 
parishes affected by the Bill. He said that Battersea had obtained 
an electric lighting order in 1896, and Falham in 1897, and no work 
had been carried out, though it had been oummenced, and the same 
thing applicd to Whitechapel, which had obtained its order in 1892, 
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and Stoke Newington, which had obtained its order in 1893. 
Hackney and Poplar had o orders in 1893, but nothing 
had been done. Lambeth had got an order in 1892, but had 
tranaferred it to a company in 1897. Islington and Shoreditch had 
got orders in 1893 and 1892 respectively, and were carrying out the 
work. Bermondsey and Rotherhithe were applying for an order and 
the company sought to supply them. In the case of Greenwich, an 
order had been granted to the company fora part of the district, and 
the company were asking for an order in that district. In the Lee 
district an.order had been granted to a company to supply a part, 
and the present promoters were seeking to supply the district. The 
Bethnal Green Vestry were applying for an order, and so were the 
company. . Camberwell was the company’s district, nd in Lewis- 
ham powers were being sought both by the authority and the 


company. 
The Committee adjourned over the holidays. 


OnmanmG Cross anD HAMPSTEAD Barwar. 


Ox Wednesday last week the Select Committee which is inquiring 
into tbis Bill again met to consider certain proposed clauses. 
Mr. A. F. Jurrress, the chairman, said the Committee had decided 


not to insert the clause asked for by the Duke of Bedford, requi: iag 


to treat to be given by the promotersiin respect of the subsoi 
through which the propored line would run under. property on the 
Bedford estate. Clauses relating to the provision of workmen's 
trains were inserted at the instance of the London Oounty Council, 
and the Bill was reported to the House for second reading. 


: 


‘CORRESPONDENCE. 


Railway Bloek Signalling. 


I have read with interest the correspondence which has 
been carried on in your columns for some few weeks with 
respect to Mr. Pigg’s book on the above subject, althongh I 
have not seen, neither do I wish to criticise, the 
referred to. But I certainly think Mr. Christopher J. 
Little's letter, contained in your issue of the 17th inst., 
deserves soine slight criticism. - 

In the first place, the olaim to being the inventor of the 
absolute block system is, to say the least, a somewhat com- 
p one, as, according to my own personal know- 
edge, all the railway block systems now in use have been 
evolved, not from one person's brains alone, but are com- 
binations of very many different inventions, the result of 
many years practical experience of the requirements of 
railway working. It is not, however, quite clear what the 
particular system i8 to which Mr. Little lays claim. 

Whether electrica], mechanical, or a combination of the 
two, or to the broad 5 of not allowing any two 
trains following each other on the same line of rails, in the 
same section, at the same time. | 

If the latter, I am afraid that few railway men, even at so 
comparatively early period as 1865, would have allowed that 
the idea was new, as I am certain that apparatus both elec- 
trical and mechanical was in use for this purpose long before 

In fact, “in the year 1842, Mr., afterwards Sir William 
Cooke, proposed te absolute block system of working rail- 
waye, and during the 50 odd years which have succeeded 
various modifications of Sir William Cooke's plans have 
been tried on nearly all the railways, with the result of 
finding that nothing short of the absolute block system 
then recommended by him will meet the present require- 
ments.” 

With regard to the permissive block system, i. s., that in 
which two or more trains are allowed in the same section: 
thie, as Mr. Little states, is not the absolute block system. 
But it is, nevertheless, in use, in a modified form at 
the present time, in places where the exigencies of the 
traffic require it, such as slow goods lines and stations 
where there is & through running line, in addition to 
а platform line. The through running line being worked on 
the absolute and the platform line on the permissive 


systems. | 

Trusting Mr. Christopher J. Little may succeed in proving 
this claim and so obtain the £50,000 reward to which he 
considers himself entitled. 


F. W. Cooke, M. I. E. E. 
Marlborough House, 
Holly Road, Retford, Notts. 


The Wehnelt Interrupter. 


Concerning the Wehnelt electrolytic interrupter, I herein 
enclose an extract from Gore’s © Art of Electro-Metallurgy ” 
(page 12 which will be interesting to the readers of your 
journa | 

Hoping.you will find space to insert it in the columns of 
your paper. ZEN 

| .J. Strachan. 


Electrolytic Vibrations and Sounds.—As long ago as the year 1801, 
Gerlom observed that mercury exhibited peceliar movements whilst 
acting as an electrode in electrolysis, and this phenomenon has been 
since investigated by Sir J. Herschel, Sir H. Davy, and others. 
According to G. Lippmann, the contraction of a globule of mercury 
(whilst acting as a cathode in dilute sulpharic acid), on the passage 
of the current, is dus to a change ia the capillary constant. (Journal 
of the Chemical Society, Vol. xi., p. 1,094.) It was whilst investigating 
these peculiar movements and searching for thermic changes in electro- 
lysis, by passing an electric current through a solution of double cyanide 
of mercury and potassium with mercury electrodes, that I first heard 
a faint sound, and then observed the surface of the mercury covered 
with waves; and by further research was led to the di:soovery of 
electrolytic sounds; the dancing motion and musical sound b.ing 
due to the alternate formation and destrnotion of films upon the 
mercury by electrolytic action. A paper on the subject in the 
Proceedings of the Royal Society, 1862, contains a fall account of the 
phenomenon, and the influence of various circumstances on it. 2 

The best liquid for producing the sounds consists of 10 grains of 
cyanide of mercury, and 100 of pure hydrate of potash, dissolved in 
22 ояз. of aqueous hydrocyanic acid, containing 5 cent. of the 
anbydrous acid (* Scheele’s strength”); the liquid should be filtered. 
The 3 usually occur only at the negative electrode, and out 
of a large number of solutions examined, the only-ones in which the 

honetic vibrations occurred were thosé alkaline cyanides containing 
ved mercury. The quick-silyer may be contained ia two very 
small watch glasses submerged in the solation, and the current from 
either two Grove's or five Smee's cells, conveyed to ths electrodes by 
tinum wires, protected, except at the ends, from contact with the 
quid by means of tubes of glass or India-rubber. During the 
occurrence of the sounds the current itself is rendered imperfectly 
intermittent, and the arrangement may to a certain ex‘ent ba 
employed for similar uses to those of а break-bammer. . . . . 


Slater Lewis v. The Scientific Publishing Company and 
John Heywood. 


Will you permit me, as the author of the defendants’ 
book, to add a few words to Mr. Slater Lewis’s letter of 
21st inst. | | 

The defendants’ counsel was not called upon for any гері, 
and had, therefore, no opportunity of rebutting the plaintiff's 
allegations. The case bruke dowa on his own showing. 

Two of the instances of infringement relied upon by him 
were the expressions “good all round man,” and official 
mouthpiece of the Board,” both of which were employed by 
me in articles published some months before Mr. Lewis's 
book appeared. As most of the other instances were of a 
like nature, it was easy to make up the 109 разгара The 
plaintiff appears to have been under the delusion that he 
could copyright the English language; Mr. Justice Cczens- 
Hardy very properly decided that he could not do so. 

The plaintiff claimed as the essence of his system the in- 
terlocking of the cost accounts with the commercial books. 
In my book I keep the two sets entirely distinct, exactly as I 
did in articles which I published 23 years before Mr. Lewis's 
work saw daylight. | 

The judge has decided that there was no infringement of 
copyright. When, therefore, Mr. Lewis speaks of paragraphs 
being “ without question confiscated from my work,” and of 
“ wholesale pi у," he is verging on libel, if not actually 
guilty of it. It would be wise to obtain legal assistance 
before he indulges his spleen in any more letters to the 
press. Й | 

I am quite content to leave to the readers the question of 
the relative merits of the two books. I, at all events, have 
not insalted the engineering profession by declaring that 
“only one fac in half-a-dozen is under thorough 
control,” nor have I degraded the position of the general 
manager by placing among his * most important duties ” the 
superintendence of the filing of letters and the tidiness of the 
offices, drawers, and cupboards. 

| Francis G. Burton. 

Waterloo House, Poynton, | 
March 27th, 1899. 
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The K R Law. 


In the ELFEOTRIOALL Review, March 17tb, I notice a 

criticism on my recent paper on the K R law. 
Tour reviewer makes the curious mistake of assuming I 
have worked from Prof. Blakesley’s formula for an infinite line. 
My formula (4), however, is given on p. 65 Blakesley’s 
* Alternatiog Currente,“ for the current received on an 
earthed Tine when т = І. 

I have nowhere alluded to any serious ешеш between 
Lord Kelvin’s and Prof. Blakesley’s conclusions. My figures 
rather illustrate the pie E | | 

I, however, consider Prof. Blakesley’s method an advance 
о. Lord Kelvin’, although neither can be regarded as 
Some interesting figures would, no doubt, be obtained if 
the E.M.F. was treated as a variable, as suggested by your 
reviewer. But it was scarcely within the scope of my paper 
to do this. | 

W. Moon. 

March 27th, 1899. 


BUSINESS NOTICES, &c. 


The Affairs of Easton, Anderson & Goolden, Limited. 
—A mee of creditors of the above company will be held at the 
Guildhall Tavern, E.O., on 3 5 12th, to consider a summary of the 
statement of affairs by Mr. W. B. Peat, liquidator. The deficiency 
account shows the amount at debit of profit and loss acoount at June 
30th, 1898 (реши loss on working from July 166, 1893, to June 30th, 
1898), as £28,717 odd; loss on working, July 1st to October 28th, 
1898 = £4915; special amounts written off at October 28th, 1898- 

will £7,500, expanses 3 of debenture stock £5,783, nts 

not ed £15,267, patterns and drawings (not valued) £13,500. 

bas also been written off £9,697 for bad and doubtful debts, 

and £10,017 shares in other companies. The depreciated value of 

косае &o., is accountable for £44,479, making а total deficiency of 
18 . 


Alexander v. The Automatic Telephone Company 
and Margowski.—Before Mr. Justice North in the 
Division on 29га inst., plaintiff moved to restrain the defendants 
from acting upon a resolution to remove him from his office asa 
director of the defendant company and from preventing him carrying 
out his duties as such. The motion was the result of proceedings at 
an extraordinary meeting of the company, where a resolution 
was said to have put and carried; but it was alleged by the 
laintiff that the meeting was so disorderly that no business could be 
те and that if the resolution had been properly put it would have 
been lost. The defendants, however, con that no poll was de- 
manded, and that, therefore, the chairman’s declaration that the 
motion was carried was sufficient. Mr. Justice North said he could 
not find any evidence to justify the statement that the resolution was 
carried by a tremendous majority. He was of opinion that the 
meetin perii, паны айлы С езен to end, and that it was a dis- 
ы act оп part of the chairman, Mr. Margowski, to have 
eclared the resolution when it had never been put, and the 
meeting had not been told what was to be done. The chairman 
and a number of persons present seemed to have forgotten how to 
behave as gentlemen and men of business. The attempt to remove 
the plaintiff from the office of director failed, and the injunction must 
be granted. The parties, however, were all of them so wrong from 
beginning to end that he should not give either side one penny of 


Alleged Theft.—At the Greenwich Police Court last 
Thursday several men (named Williams, Smith, Olark, Gunning, and 
Rodd) were charged on remand with stealing electric cable (value 
£174), the property of the Orystal Palace District Electric Light 
Supply Company. Prisoners were again remanded. 


The Aron Meter.—Aocoording to notice in the London 
Gazette the Board of Trade has approved the Aron alternating current 
meter deposited on November llth, 1898, by the Aron Electricity 
Meter, Limited, also the manner of fixing. 


Award.—The Lister Electric Light and Power Manu- 
facturing Company, of Dursley, Glos., were awarded a First Award 
and Gold Medal for a dynamo exhibited at the Exhibition lately 
held in Auckland, N.Z. 


Battery Cost Caleulator.— The Electrical Power Storage 
Company are introducing an automatic price list for storage batteries, 
which gives the prices complete of batteries from 15 lamps at 40 
volts to 300 kilowatts at 220 volta. We have received one of these 
automatic calculators, which consists of a very convenient arrange- 
ment of pre showing the costs of complete batteries of 
various capaci 


Electrical Wares Exported. 
Wir mme Fse. 16TH, 1898. | Wasz supina Гев. 14ти, 1899. 


Port. Value. Port. Value, 
Aden. Teleg. mat. T .. £22 Adelaide .. es T . . £575 
Amsterdam. ss ее s 80 Alexandria .. T in .. 46 
Antwerp... i es - 44 a Teleph. stores .. 116 
Auckland .. "m " Ps 37 Amsterdam we $e .. 840 
Bangkok .. —— es , 229 Antwerp... 490 
Barcelona .. sa 5 .. 210 Auckland .. „ рее 148 

E Teleg. wire i 98 Boulogne 83 
Boulogne КК ar we 20 Brisbane‘ .. Vs T . 98 
Buenos Ayres. Teleg. mat. 478 Buenos Ayres. Teleg. mat. .. 083 
Calcutta  .. 5% v .. 851 б Teleph. mat... 30 
Cape TW www... 25 | Caloutte .. .. .. .. WB 
Clinde "A vs ka .. 156 Canterbury.. se 900 
Colombo es vs is 60 Cape Town n 
Delagoa Bay D .. 1,888 Christiania 93 

urban " s - .. 3,001 Colombo 16 
Flushing 60 Copenhagen 297 

raltar .. es a 589 Durban 693 
Gothenburg s - 128 East London T уа e, 78 
Hong Kong.. vs T 150 Hamburg .. ja .. oe 140 
Leghorn si 122 Hong Kong. 16 tons old Teleg. 
Lisbon T 48 wire (value not specified) .. - 
Madras Vw b Perth we ya is o 9,794 
Melbourne .. 169 Port Elizabeth . 345 
Napier е m Y 10 Rio de Janeiro vs . 065 
Ostend oe з 6 ee ee 50 н Teleg. mat. ee 867 
Port Elizabeth. Teleg. mat... 450 Rockhampton .. te А 89 
Shanghai гә 88 .. 115 Rotterdam. Teleg. mat. К 13 
Singapore .. © ee . . 178 Shanghai .. - va 69 M 

» eleg. wire 61 Білевроке vs T „ 313 
Bydney os 885 Stockholm. Teleg. mat. , 110 
Trinidad ea ee co 22 Sydney vs $a . 1,188 
Wellington .. ss «à аж 71 ўв Teleg. mat. S, 85 
Yokohama .. 5% 4 .. 985 Toronto  .. es 228 8 

Wellington ee oe BB 
Yokohama .. .. 766 
Total ee 211,874 Total А 810,980 


Foreign Goods Transhipped :— 


Jersey and Guernsey. Teleg. 
poles SU ө» ee si 


Electrical Wares Exported. 
WI Dm Гав. 22np, 1898. WIr mm Fes. 2197, 1699. 


Port. Value. Port. Value. 
Albany da za vi .. £42 Adelaide ms bò .. £106 
Amsterdam.. èi as ey 84 Amste 8 - т S, % 
Barcelona .. Ls M vs 10 Beira vs ss с Q9 6 

m y oe ee ee oe 70 Bilbao e n „ „ “ee 50 
Buenos Ayres Js vs .. 180 | Bomb Parc. a e , 190 
Calcutta ee ea eo oe 14 | 29 Pele b. stores os LA 19 
Cape Town. V ba . 188 Brisbane. Teleg. mat. ‚ 1976 
Durban ve КУ s 126 " Teleph. stores . 996 
East London К dis „ ВІ Buenos Ayres .. ks . 438 

i Teleg. mat. 2,747 Caloutt&  .. T 5. M) 
Flushing T T ‘a .. 297 Саре Town.. ... " . 30 
Fremantle .. TE 1,825 РА Teleg. cable ‚ 18,480 
Gothenburg. Teleg. mat. 216 Colombo Ри . e 181 
n Teleph. mat. .. 875 Copenh en S - . wo 
Malaga T es „„ „„ 108 Delagoa Bay : > 
Monte Video Vs 58 . 30 Durban « в . 1,801 
North Sea .. es a . . 5,848 » Teleg. mat. н . 983 
Perth.. РР s ‘a ; 0 East London . . 456 
Port Elizabeth .. РЕ . 764 Fremantle .. š , M 
j Teleg. mat. .. 421 Hamburg .. л . 100 
Rangoon .. ea МА .. 1,576 Hong Kong.. з . 951 
Rosario .. 55 Madras . . 5 

» Teleg. mat, eo ^" af 61 Malta ee ee ee * 169 
Rotterdam .. ES M .. 240 Melbourne .. РР . 8,916 
Bingapore 46 Newcastle (N. B. W.) š 8 
Bydney са " m ae 99 Ostend és Se ои 219 

rieste. Teleg. cable .. .. 9,050 Око $4 s SO 20 
Takiti ee ee oe ee 6,000 Per . Teleg. mat. es * 900 
Yokohama (EJ в ee 10 Port Elizabeth З ee ee d 15 
Zanzibar .. s Vs 24,490 | Rio Janeiro. Teleg.mat.  .. 718 

| Rotterdam. Teleg. mat. . 18 

` Shanghai ee se e@ ee 96 

Singapore. Teleg. mat... .. 1% 

Stockholm. Teleg. mat. . 8 

Sydney T = . 6e 1.284 

у» Teleg. mat. .. .. 15 

Tientsin. Teleg. mat. 938 

Wellington ar eS >œ 01$ 

Тоа .. 449,841 | Total .. 238,000 
Bankruptcy Proceedings.—The first meeting of 


creditors was held on Tuesday last at the London Bankruptcy Oourt 
under the failure of Charies & Blackwell, electrical engineer? 
London and Leicester. The debtors entered into partnershi 
October, 1897, and carried on business under the style of the Oentral 
Electrical Engineering Company. Accounts had been filed showing 
liabilities £1,626 (unsecured, £1,973), and assets, £571. The failure 
i» attributed to the non-suocess of the flotation of the Steady Arc 
Lamp, Limited. A resolntion was passed for Mr. W. M. Ri 
accountant, Leicester, to wind up the estate in bankruptoy assisted by 
a committee of inspection. i 

At the Huddersfield Bankruptcy Court last week, a 5 
was made against James Edwin Stott, of 10, Wood Street, m 
Arcade, and 9, Westfield Road, Huddersfield, an electrician, trading 
as James E. Stott & Oo. : 


Liquidations, Dissolutions, and other Мойсев.—Аї 
a meeting of the North-Eastern Telephone Company, at 22, 
Dean Street, Newcastle, on April 18th, the liquidator will give an 
account of the winding-up proceedings. A mene o the Electric 
Date and Time Stamp Company will be held at 2, Moorgate Street 
Buildings on April 25th, for a similar p . The liquidator of the 
Hope-Jones Electric Organ Company ril report about the winding- 
up of that company at 8, Fenwick Street, Liverpool, on April 
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poration in electrical supply. The gas оош aiy did not, of 
t, 


to supply gas 
authority to make such a reduction in the charge for gas supplied 

sach purposes as they might in their discretion decide upon. This 
would bave ically repealed the present provision which gives 


under no ob 
electricity to small users, but might pick ont big concerns, such as 
F : and offer them such 


t 
was likely to ha would be this:—The gas company would be 
ligation. to supply motors and means prod 


iness premises, 
would induce them to manufacture their own electricity 

of the appliances and the gas d by the 
t was even suggested cn bebalf of the Electrical Com- 
in their keenness to cut the ground away from the 
Oorporation, ges might be supplied for the manufacture of electricity 
ata which was unremunerative, the loss having to be made up 
by general consumers of gas. At the conclusion of the gas 


greatly 
‚їй 


unit; whereas in 
ts, and the cost fell 


December the output rose to 195,000 
"Discuss the clanse 


to 1:514. unit. 


Electric Pumpiog Machinery. — The British Austra- 
lasian says that the Minister of Works at Bydney has accepted the 
the Olyde Engineering Company, amounting to £19,847, 
for the supply of electrical pumping machinery for use in low levels 
In connection with the sewerage system. An American rr grt i 
in a tender at £19,618. Mr. Young accepted the 
tender on the ground that it would pay the exceptional cost to have 
the work carried out under the eyes of the department. 


ingham.—The tender of Messrs. Prieetley & Taylor 


Gill 
(Leeds) has been accepted by the District Council for Sitting n the 
2 ö at New Brompton, Ohatham, with light 
в. 


Glover v. Glover.—At the sitting of the Chancery Court 
of Lancashire in Liverpool on 27th inst, Mr. Maberly moved, on 
behalf of the алаш W. Т. Glover & Oo., Limited, against the 
defendants W. lover (established in 1818), Limited, to restrain 
the defendants from carrying on business as electrical cable and 
electrical wire manufacturers under any title of which “Glover” 
forms part, on the ground that “ Glover's cables” had acquired the 
signification in the trade of being electrical cables made and sold by 
The defendant company had just been 
their ponen. came oat at the end of week. 
W. James Glover & Co. might be carried back 
that business was one simply and solely for the manu- 
haulage, and not in any sense electrical cables. 
hen the action was started, an advertisement 
form of a letter in the Manchester Courier stating 
ce of this action the company would not go to allot- 
pp- cann for shares would have their money returned to 

» Vice-Chancellor Hall, observed that this rather 
ролше ee point of view of granting an 
use the defendant company was now reduced to a 

Mr. Sutton, for the dafendant company, said his clients 

the question tried as soon as possible. They 
to return over £14,000 already subscribed, 

VT 10 

very Som pears ; one question wo 
defendan 
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ould sleep for the present. Nothing was 
[рой to be done which would interfere with the defendants . 
ELS ишы In Ше Way (Bey bad Den socnitomed to do up tot e 

what their rights might be afterwards, he did not know. 
се пену шш tiffs to bring on the motion again 
зо vised. 


tehead, debtor, ex parte the son 
Light Company, from the Hanley County 


Court Mr. Muir Mackenz e re presente 1 the appellant, the debtor, and 
Mr. Oarrington appeared for the respondente. The appeal was from a 

made against the debtor, who is an engineer, on the 
of the Edison & Bwan Company, and the ground of the 


petition 
VVT bankruptey there was 
not а 


sufficient debt due to sapport the не The Act of 
1883 provided that no was entitled to present a petition 
the debt amounted to £50, and Mr. zie took the 
that the £50 must be due at the date of the act of 


to the former company was £92 10s. On June 25th, 1898, the Edison 


and Swan United Com commenced an action for £105 14s. 7d., 
which included the 292, £19 4s. 5d. for further goods supplied. The 
debtor resisted the claim with the exception of £19, w he paid. 


He returned goods 

credit for £69 16s. 3d., leaving £35 18e, 4d. due. Oa January 13th, 
1899, judgment was given for that amount with £25 Os. 7d. costs, 
buf on Jan 10th the debtor had executed a deed of s»signment 
for the benefit of his creditors, and the t waa that at the time of 


the act of bankruptcy the debt was £35 the costa in the 
action not beco due until after judgment. Herbert Reed, 
Q.O., argued that the costs became a part of the original debt, and 


that th nothing in the Act of 1883 t t its . 
Their Lordships, however, decided against this view and allowed the 
appeal. with costs. 

Lists,—We have received from Mr. Joseph Edmondson, 
of Bradford, lists giving description and testimonials of Edmondaon's 
and Dawson's patent starter for gas engines. 

New Electrical Works.—-It is stated that a Sheffield firm 
of electrical engineers has secured a site in Unstone on which to 


the evidence it appeared that the defen- 
dant, although blind and very deaf, had invented a valuable telephone 
transmitter. He wanted to put it on the market, and he came to 
the plaintiff for assistance. The в case was that the defen- 


g urgen 
take out 5 and a tenth Mare of all future benefits. 
introduced the defendant to Messrs. Mercer and 


receive 


1 


in а company. 


the full extent of the 


judgment for the plaintiff for £40, and for a 
tenth of the shares which were about to be given to the defendant 
by the company, which it had been shown was jast coming out to 
work his patent. 


Oxolin.—From the British and Foreign Oxolin Company, 
Limited, we have received sample and lists of oxolin. The lists 
detail the uses and advantages of the material as a substitute for 
India-rubber and for other purposes. 


jadice tent or registration which h ей: 
reja to any pa or re on which he may e 
the of that peri 

afforded in similar cases in the United Kingdom by British law, 
which specifies that application for the registration of the design 
must be made before or within six months from the date of the opening 
of the Exhibition. Her Majesty, by an Order in Council dated Feb- 
ras 1899, declared that the provisions of Sections 39 and 
57 of the ‚ Designs, and Trade Marks Act of 1889 shall apply 


* 
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to the Paris Exhibition of 1900. This relieves exhibitors from the 
conditions specified in the said Bections of giving notice of their 
intention to exhibit. The new French Act, it is believed, will give 
British subjects greater protection than the ordinary British law 
affords to nch subjects; and this, coupled with the fact that 
French judicial decisions have no effect as binding precedents, should 
allay any fears which British exhibitors may entertain with regard to 
exhibiting at the Paris Exhibition of 1900. 


Parliamentary Bills.—In the House of Commons on 
Monday the Central Electric Supply Bil and the Bt. James's and 
Pall Mall Eléctrico Light Bill were considered and ordered for third 
reading. The Kensington and Notting Hill Electric Lighting Bill 
was read a second time. 


Personal,—We are informed that Mr. Frank Little, late 
installation superintendent for Mr. John A. Edmondson, Leeds, is to 
manage the Bradford branch of the National Electric Free Wiring 
Company, Limited, Faraday House, London, W.C. 


Smoke Nuisance.—On Monday the Charing Cross and 
Strand Electric Supply Oorporation, Li 
disobedience to an order requiring them to abate a emoke nuisance 
upon their premises. Mr. Avory, for defendants, said that his clients 
had put in the best possible furnaces, and the fuel they burnt was 

the к von coal em with сода to W пош 
| e. ey were under a statutory o on eep up a supply 
Mf electricity, and in these circumstances he submi that, under 
Section 24 of the Public Health Act, they were entitled to claim 
exemption from further proceedings. Sir James Vaughan eventually 
adjourned the summons sine die, that the defendante’ furnaces might 
be examined as to their efficiency by an expert to be nominated by 
the President of the Institute of Oivil Engineers. 

The Olontarf Council complained to Dablin Tramways Company 
recently of the annoyance caused by smoke issuing from the Dolly- 
mount electric power station. The company has promised to take 
steps to remedy the nuisance. 


Theft.— Denis McMahon was found guilty, and a man 

named Gaynor pleaded guilty of the laroeny of wire from the Oork 
Electric Tramway Company at the Cork assizos last week and were 
each sentenced to three months’ hard labour. UN 


Trade Announcements.—Mr. Joseph Blackburn, elec- 
trical engineer and contractor, of Gresham Works, Nottingham, 
informs us that he has made arrangements for the introdaction of 
further working capital into his business by converting it into a 
рое limited company, and has registered same as “ Blackburn, 

tarling & Oo., Ltd.” No change will be made in the management 
of the various departments, nor will any shares be publicly offered. 


. Wentilating Fans.—The Edinburgh Markets Committee 
has adopted the scheme of the Wing's Disc Fan Company for 
ventilating Waverley Market., Ten fans placed in the ends of the 
light wells in the roof will be driven by means of electric motors. 


W. J. Glover & Co. (established 1818), Limited.— 


We are requested to insert the following notice:— 


‘ William James Glover & Company (established 1818), Limited, 
Warrington and St. Helens. 
| NOTICE. . 
. You have our authority to state that in consequence of the action taken 
inst this company by Messrs. W. T. Glover & Co., Limited, of Salford, 
challenging the right of this company to use the name “Glover” as applied to 
“ Electric” cable-making, although the firm of Wm. Jas. Glover & Co. has been 
established for over 80 years, and long before Messrs. W. T. Glover & Co. came 
into existence. 
No allotment of shares will take Dare on the numerous applications sent in, 
and the money received on application will be returned forth with. 


‘Yours truly, 
illiam James Glover & Co., 1818, Limited. 


Secretary, 
^F. G. Fairhurst. 


By order of the directors. 


ELEOTRIO LIGHTING NOTES. 


Arbroath and Kirkealdy.—A deputation from the 
rations of Arbroath and Kirkcaldy waited on the Board of 

Trade on 24th inst. with reference to a clause in the Electric Powers 
Clauses Bill, which proposes that local authorities shall be prohibited 
from transferring powers conferred on them by provisional orders 
under the Electric Lighting Acts. The deputation pointed out that 
local authorities are at present free to transfer those powers to private 
companies, and urged that the law should not be altered in the 
manner proposed. Sir Courtenay B»yle told the deputation that in 
view of their desire to retain the power of transference and the cir- 
cumstance that the Board of Trade may not have given adequate 
notice of their intention to propose this change, he would recommend 
a President of the Board to strike the transfer clause out of the 

1L. 


Bangor,—Last Friday the Lighting Committee resolved 
to recommend the Council to allow the now memorable electric 
lighting bond to be withdrawn on condition that the bond is given up 
to the town clerk by the leader of the electric lighting party. | 


imited, were summoned for 


as faras 


Bedford.—The statement of accounts for the year upon 
the electric light works show receipts for the year of £5,873 19s. 8d., 
and a balance carried to the net revenue account of £3,177 14s. 5d. 
A new boiler, with mechanical stoker, is to be purchased at £1,350; 
also additional high tension cables. 


` Bath.—The Electric Lighting Committee having con- 
sidered the Brighton system of charging for current cannot recom- 
mend ite adoption for Bath, neither can it advise any change in the 
method in vogue at present. Tha extension of arc lighting to Lower 
Bristol Road is not recommended, but low tension mains with incan- 
descent lamps are suggested. Mr. Metszer has p guch a 
scheme. The tender of Messrs. Samuel Thomas & Oo. for the supply 
of 3,000 tons of coal at 141. per ton, for the next 12 months, has 

мон. The Art Gallery and Technical Schools аге to be lighted 


e y. , 

Last week the Council adopted a report of the Electric Lighting 
Oommittee, which showed that on the year's operations there was a 
slight loss. The Committee was to the subject of extensions 
at a subsequent meeting 


Bournemouth.—At the Bournemouth County Court last 
week Mrs. West was sued by the Bournemouth Electric Supply Oom- 
pany for £2 18s. 8d. for e c current supplied. Defendant ad- 
mitted owing £1 63. 6d., but said that the meter did not record cor- 
rectly. Judgment was given for the plaintiffs. 


раш Council ne resolved upon the Electric 
ht ittee’s recom to purchase property closely 
sd uius the electricity NOS for the P ү of extensions, instead 


= bu land elsewhere for a second. , 48 had been suggested 
at an earlier s 
The Electric Lighting Committee has resolved to carry out several 


further main extensions. Inquiries are to be made as to the desira- 
MS extending the mains in Bilverthorne Lane and Rupert 


 Bury.—On 22nd inst. a Local Government Board 
inquiry was held re the Council’s application for a £20,000 loan for 
extending the electricity plant. 


Cardiff.—In reply to criticism of the electric lighting 
accounts at the last meeting of the Lighting and Electrical Oom- 
mittee, Alderman Carey said that for the first year's working the 
Committee lost £2,023, the second year they lost £1,200, and the 
profit of £60. It was resolved that the town 


gine 
in a few days, and thought it might shortly be taken over by the 
Committee. The Committee instructed Mr. Applebee not to take any 
steps in connection with the contract without consulting the town 


Clontarf.— The provisional order has been practically 
approved by the Board of Trade, but the question has arisen of the 
insertion of a clause allowing for the transfer toa company. The 
Dist:ict Council will press for tbe insertion of the clause. 


Darfield.—The supporters of the District Councils 
scheme for the lighting of the township with eleotricity were 
returned at last Saturday's elections. A local correspondent says, 
“The rateable value of Darfield is £25,000, its population 4,000. 
The sct eme would entail a charge of 11s. annum per head of the 

ulation. Most of the residents are miners. Every house would 

ve to take the lig ht or it could not pay, yet the romoters of the 
scheme are to the Council!” We gave a few particulars of 
Mr. Johnson's estimates last week. 


Dublin.—The offer of the Municipal Industries Syndi- 
cate, Limited, has been discussed by the tion and marked 


46 read." 
Dundee.—The electrical engi is to re upon the 
Sor tt Te, пров ia 


large number of tenders submitted for the boilers, 
connection with the extension of the electric light station. 


Edinburgh.—The Electric Lighting Committee has 
rted that the number of lights applied for since February 23rd 

last was equivalent to 5,471 8-O.P. lamps, and that the number 
connected with the supply from the 1st to the 17th inst. was equiva- 
lent to 6,570 lamps of 8 O.P. The Committee recommend that an 
estimate amcunting to £8,827 be accepted for the formation of 
a subway between the M Donald Road power station and Picardy 


m.—The Council has instructed the clerk to have 
олана of electrical plant, &., printed, and advertise for 
ten 


Greenock.—At last week's meeting of the Police Board, 
Mr. Anderson stated that the total amount of the estimates for the 
electrical plant and buildings in Hunter Place was a little over 
£31,000, slightly in excess of Mr. Fedden's estimate; but that had 
been entirely brought about in conscquenoe of а very material 
increase in the price of copper and other things. It was expected 
that the works would be in operation by Ostober or November. 


Hackney.—The Vestry bas had a lengthy debate regard- 
ing the amount of commission to be paid to Mr. Hammond in 

of the electric lighting undertaking, but the 5 per cent. has 
been carried by 45 votes to 19. | 
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Halifax.—In his summary of estimated expenditure for 
the current year the chairman of the Finance Committee calculates 
the electricity ps at £2,000. It is not proposed to reduce the 
present prices for current during the year. 


Heckmondwike.— Last week the chairman of the Dis- 
trict Ccuncil said tho delay which had occurred in connection with 
the electric lighting rcheme was due to their endeavouring to utilise 
the boilers of one plant for both elrctric lighting and public bathe. 
He stated, however, that the preliminaries in connection with the 
electric lighting scheme would soon be completed, and the work 
pushed forward, 

Hereford.—The contract for the electricity works’ build- 
ings, chimney, and lightning conductor bas been given to Messrs. 
W. P. Lewis & Oo. at £2,752. The ironwork contract has gone to 
Messrs. & Dancan, of Leominster, at £394. 


. Ingleton.—The Settle District Council bas approved of 
tke Ingleton Electric Lighting Committee's application for a license. 


Kensington.—The V has received a letter from its 
solicitors intimating that it was hoped (паб the ment between 
the ere the joint com would be comp in the course 
of a few days, inquiring wh the House-to-House Electric Light 
Sapply Company had been brought into line with the other two oom- 
panies with regard 


purposes, whether th 
might withdraw the Vestry'e provisional order on exchanging ie 


House-to- House Company and 
had received a reply pointing.out that they were the first to offer to 
supply electricity for publio lighting at 24d. per unit, from which 
the directors had no intention to withdraw, and further 

that the company had long had it in contemplation to reduce 

the р ce to private consumers ав soon as possible. The committee, 
whilst they were of opinion that the assurance given by the company 
таза оту one, so far as it went, bad thought it well that the 
terms thereof should be embodied in a short formal agreement, and 
they had accordingly instructed the Vestry's solicitors *o prepare the 
necessary document, and upon the same being executed by the com- 
pany to withdraw the Vestry's provisions] order. This course has 

approved by the Vestry. 


. Kingston-on-Thames.—The District Council is apply- 
Ing to the Local Government Board for sanction to borrowing £15,000 
for electric lighting extensions. 


Liverpool.—On the advice of the city electrical engineer 
the Electric Power and Lighting Committee recommends that the 
following prices be charged, as from April let, for the supply of 

к energy :—For lighting, 4d. per unit; for power, up to 3,000 
units per quarter, 2d. per unit, for each unit over 3,000 units 1d. per 
unit; for пареза lighting of streeta, 2d. per unit; and for Oor- 
poration lighting of b , &c , 9d. per unit. 


getting 80 per cent. As an outcome of this 
agreeable surprise, they had—although they only started the works 
lately—been able to reduce the price of the electric lighting from 
44d. per unit to 34d., and the town, as a whole, showed its apprecia- 
tion of the fact by frequent application for extension of the supply. 


at the Upper Kenn Lene Schools. The Board 
agreed to negotiate with the South 


Mit lui wel eM atthe Онро 
week's m ion Mr. Brooke- 
ching that i referred to a committee to approach 


Macclesfield.—At a recent meeting of the Gas Com- 
mittee, Councillor Walker referred to charges which had been made 
Wat the committee were apathetic in regard to electric lighting. 
Personally he thought that the time was not op for the Oor- 
poration to take up the matter, bat they ought to discuss it. Ulti- 
mately it was decided to debate the matter at the May meeting of 
the Council, the gas engineer in the meantime to collect statistics. 


Barylebene,— On the 28rd inet. the Vestry resolved, on 
the Electric Lighting Committee's recommendation, to withdraw its 
Electric Lighting B 

Mill Lighting. — The electric light has just been installed 
at Oressb Cotton Mills, near Bakewell. 


Montrose,— Last week the Council approved of the clause 
of proposed articles of association of the Angus Electric Light 
dompany, Limited, regarding the appointment of er oficio 


Paddington.—The таш have received & letter from the 
Board of Trade, stating that the politan Electric Supply Com- 
pany have appealed to them under Section 14 (c) of their order 


. equip them for electric 


. showing that to fit up the new in 


relating to Paddington, 1890, in respect of the disapproval by the 
Vestry of Paddington of certain works proposed to 2 executed by 
the company under the order, and the Metropolitan Supply Company 
Act, 1898, and that the Board of Trade have appoin jor Philip 
Cardew, R.E., to inquire into the matter of the appeal. 


- Penzance.—The Electrical Power Distribution Company 
has written to the Town Council asking if that bedy is prepared to 
consider the proposal for lease of powers to the company. The 
letter set out some notes in re to terms of arrangement, and the 
Oouncil passed it on to committee to consider. 


Perth.—The Police Commission have received Mr. 
Hawtayne's report on the offers for the electric lighting of the city. 
It is stated lecally that the report, which is now being printed, says 
that of the Messrs. Bdmundeon’s would Ъз the most advantageous to 
the city, but, as before, Mr. Hawtayne gives it as hie opinion that 
the town would do better to take the electric lighting into its own 

B. 


Poplar.—Tbhe Guardians have referred the tenders for 
the electric lighting plant and artesian wells to committee. 


Rhyl.—It is recommended by committee that a field 
near Victoria Road be purchased as a site for electricity works, dust 
destructor, and workmen's dwellings. 


Ross.—A firm having written to the Parish Council 
to announce their intention to apply for a provisional order to 
light the rural and urban parishes of Ross, the matter has been left 
for the new Council to consider at its first meeting on April 28th. 


Shoreditch.— With respect to an offer of the County of 
London and Brush Company to pay £100 per annum for the privi- 
lege of laying two electric cables through the parish for conveying 
current from their station in City Road to other districts, the Shore- 
ditch Vestry has agreed to this if the company will give an under- 
takiog not to supply current in Shoreditch. 

Tbe Vestry is considering a proposal by Messrs. Wertheimer, Lea 
and Oo., who are taking large premises in Shoreditch, and want to 
power. The firm wants to enter into an 
agreement with the Vestry for the supply of current for pr pur- 
poses over a period of 21 years. The Lightiog Committee bas recom- 
mended the Vestry to agree, especially as it would be for current 
used mainly during the hours of the day. The matter comes again 
before the Vestry's next meeting. 


Sydney.—Mr. G. W. Lacey, of London, recently sub- 
mitted to the Bydney City Council a report upon the question of 
electric lighting. He advised municipalisation, and pointed out the 
advantages acoruing from the adoption of electricity for traction. 
For Sydney he advises a direct current three-wire supply with 440 
volts across the outers for lighting. He estimates the «xpenditure 
at £82,950, made up as follows:— Buildings, inclusive of overhead 
traveller, £8,000; station plant, including boilers, steam and exhaust 

g foundations, engines, dynamos, accumulators, switehboard, 


metere, system of street pam. by 520 arc lamps, inclusive 


P 
£18,000, the receipts from public lighting at £7,800,and the meter 
rents at £350. Against this the estimated cost was £17,280, or a 
profit of £8,870 on the second year’s working. 


VentBor.—The Ventnor Electric Light and Power Com- 
pany, Limited, made a bsginning on Saturday, when they turned the 
current on to the Royal Marine Hotel. It has been hoped that the 
esplanade lamps may be lighted by Easter. 


Walker and Wallsend.— When the Walker and Walls- 
end Union Gas (Electric Lighting) Bill came on for second reading 
inthe Commons last week, Mr. Hedderwick moved its rejection on 
the ground that the company promoting it were seeking to do that 
which the local authority was itself prepared to do—namely, supply 
the inhabitants within its own area with the electric light. No 
seconder being found for the amendment, the second ing was 


Warringten.—The Corporation has obtained an estimate 
with 275 eleotrio lamps 
would cost £300. The Corporation would carry out the work for the 
Guardians, charging the actual cost, and put down an engine and 
dynamo, and give a supply of light at 6d. per unit, which is below 
what will be charged when the municipal plant is ranning. 


Windsor.—The electric light has now been switched on 
for street lighting, 10 2,000-O.P. and seven 500 C.P. arcs, and a large 
number of incandescents being employed. 


Woking.—After a long debate the Council last week 
decided not to purchase the un of the Woking Electric 
Supply Company. The resolution for purchase was only defeated 
by casting vote of the chairman. A letter had been received 
from Edmundson’ Electricity Corporation, Limited, offering to 
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‘reconstruct the ‘undertaking 
scheme, and work it for 14 
required for interest and 


Wolverbampton.—The work of excavation in connec- 
tion with the extension of the electricity works has been com- 
тепсей. The engine house and boiler house is to be extended 45 
feet at a cost of £1,424. The boiler house now contains four boilers, 
and two new ones are to be put in, leaving space for two more. Two 
new engines are also to be added. The contract has to be completed 
by the middle of May. 


u LE d 


in accordance with Mr. Trentham's 
5 Council the sam 


^ Oo 


ELECTRIC TRACTION AND MOTIVE 
| POWER NOTES. 


Baker Street and Waterloo Railway Bill.—Sir G. 
Fardell had given notice to move the rejection of the above Bill. 
The Vestry of Paddington had petitioned against the power proposed 
to be taken by the company to erect a generating station at Padding- 
ton, and to take land for a terminal station and yard. Sir G. Fardell, 
however, told the House of Oommons the other day that since his 
Борас ауре оп Ше paper; и HAC Doan approached on behalf of 
the promoters, who had suggested that if he would withdraw his 


opposition to the second , they would be to say the 
generating station should be struck out of the B He had replied 
that his constituents would withdraw their opposition if the company . 


would be content to stop at Paddington on, which would thus 
give them a through route from Waterloo to Paddington. He said he 
5 mere the rej eon of bos A ne peters pias to гта his 
P sgainet some ofits propo which he should oppose in every 
possible way. The Bill aa read a second time. 


Bangor and Donaghadee,—On 20th inst. Mr. J. Н. Ryan, 
C.E., held an inquiry, on behalf of the Office of Public Works, in 
Courthouse, concerning the merits of the Bangor and Donag 
electric tramway from an engineering point of view. Dr. Todd, 
solicitor to the promoters, said that the power station would be near 
to the centre of the line, and so far as he knew at present it would be 
not far from 5 Mr. Plummer, O. E., engineer to the pro- 
moters, was examined as to the plan of the proposed tramlines. In 
the course of his examination it transpired that the system would. be 
the overhead trolley system, with ornamental ts for town and 
plain posts for the country; that the gauge would be 3 feet 6 inches, 
the weight of rails 70 1bs.; that the lines through Bangor would be 
laid with concrete and paved with setts; that there are to be eight 
bogie cars, which will be lighted and heated with electricity. 
generating station will'be somewhere near Groomsport. 


Bath.—The joint committee which has the matter in 
hand, p to inform the Drake & Gorham Electric Power and 
Traction Company, Limited, that the local authority itself proposed 
Seel for powers under the Light Railways Act. The routes sug- 

are— - 


1) From the Old dge to Devonshire n 

Lower Weston; (3) Twerton and Batheaston. Я 

el ger and the surveyor are to prepare plans of the routes, and, 

having already considered the cost, working, &o., of electric trams in 

other towns, they are to obtain full particulars of the approximate 
cost of laying electric tramways, together with all accessories. 

Blackburn.—On Wednesday, 29th inst., the new muni- 


cipal electrical tramways, which were bed in our last issue, 
were publicly inaugurated. · 


'Bradford.—The Tramways Committee recommends that 


the salary of the manager of the electric tramways be increased from 
4150 to £200 per annum. | 4 


Brighton.—It is stated that the scheme of electric tram- 


ways which the on are now contemplating, will probabl 
include a section ging tho Qaeen's Park and Zoo into dii! tonoh 
with all parts of Brighton. 


Cardilf.—On Friday, at a meeting of the Oardiff Tram- 


ways Committee, Alderman Carey called attention to the fact that 
the Corporation would be taking over the tramways at the end of 


Clontarf.—The Board of Trade has written to the Council 
stating that the limit of speed of the electric trams is 10 miles an 
hour, but that it would be impracticable to run at this speed if the 
governors were set to act as soon as it had been attained; a margin 
was therefore allowed. 


Greenock.—The Police Board last week considered the 
report of the deputation to London on the Tramways Bill. The 
amended proposals of the Tramway Company then put forward were 
that the rent payable by the company te £1,050 per annum instead 
of £750 ; instead of guaranteeing to take a minimum of 200,000 units 
per annum the company guarantee to takea minimum of 500,000 per 
annum, the rates to be as follows: — For the first 200,0CO units per 


annum at 12d. per unit, for the next 100,000 14d. per unit, for the next 
100,000 13d. per unit, and for any further supply 14. per unit. The 
company arrange breake in the lease at 14 and 21 years to enable 
the Board to acquire the tramways within the ado ы upon paying the 
company the full value of the undertsking as a going concern, having 
regard to the present value of the lines now owned by the Board ; 
the compeny will undertake not to put up a generating station for 
the purpose of supplying currents to the tramways, so long as the 
Board will give a sufficient and satisfactory supp y at the charges 
herein mentioned. New and better terms were submitted by 
Mr. Murphy for acquiring the tramways, ard this proposal came before 
the at the same time. 


Houghton-le-Spring and Sunderland. — The local 
My ah CCC 
way scheme. survey en 
by the joint consulting engineers, тін, Messrs. Handcock and 
Dykes, electrical engineers, and Meesre. D.. Balfour & Son, civil 
engineers. Altogether the scheme embraces fully 16 miles of tram- 
ways, and a present population of almost 60,000, over a busy industrial 
and rapidly extending district. The overhead trolley system and a 


4 feet 8j inches standard gauge will be adopted throughout. The 


passenger cars will be electrically heated and lighted. The local 
authorities affected are:—Houghton-le-Spring Urban District 
Oouncil, Houghton-le-Spring Rural District Council, Hetton-le-Hole 
Urban District Council, Easington Rural District Council, and 


^ Sunderland Rural District Council, all of whom are being appealed 


2. 


to for sanction. 


Litherland.—The Liverpool Electric Power and Lighting 
Oommittee have passed a resolution approving of the p of the 
Bootle Corporation to obtain power to aupply electrical energy for 
working tramways in Litherland, by agreement with the Liverpool 


. London. —The Light Railway Commissioners on Tuesday 
refused assent to a scheme for a Finchley, Hendon and district light 
railway, but approved of one for an electric railway from Ham 
through Finchley.to Edgware. Oonsideration of a scheme for a line 
connecting hgate, Finchley and Wood Green was reserved. 

On Monday week Mr. Olifton Robinson, jun., broke ground for 
the construction of the London United Tramways Oompany’s new 
line. Work was commenced in Kew Bridge Road. It is stated that 
orders have been placed for all the necessary construction materials 
for the whole system, including the line from Hanwell to Uxbridge. 


Lucan-Leixlip.—On 28rd inst. Mr. J. H. Ryan, C. E., 
on behalf of the Commissioners of Public Works, held an inquiry at 
Lucan, re a proposed electric tramway from Lucan to Leixlip. Mr. 
W. Р. Clarke, O.E., on behalf of the promoters, stated that the new 
line was to be laid on the North side of the public road, adjacent to 
the footpath, from Lucan to where the road branches off to Celbridge. 
The line will there cross the Leixlip road and be laid on the Bouth 
side of the road, from thence to Leixlip. The rails will be laid at 
the gauge of 3 feet 6 inches, on a platform, the pt of the 
surface of the rail not to exceed a foot above the line of carriage 
why. тке чык ee a ale per 


yard, on transverse sleepers. At road c groo steel girder 
rails would be substituted, and would ba laid at the level of the 
read. The total cost of construction for the adoption of ' 


&c., would be £4,950. The motive power would be supplied 
Dublin and Lucan Oompany. The will report to the 
of Works as to the merits of the scheme. 


Manchester.—On Wednesday last, week a meeting of the 
which has been formed to in ird ss tr оо 

struct an electric express railway between Manchester an ыр 
was held at the Manchester Town Hall, under the 5 the 
Lord Mayor, Mr. W. H. Vawdrey. On the motion of the Lord Mayor 
of Li a sub-committee consisting of representatives of com- 
mercial houses in both cities was formed. ‘Electricity Oom- 
mittee of the Manchester Corporation have received the sanction of 


the Board of Trade to their proposal to supply electrical to 
hington. The Drake 


the districtsof Levenshulme, Moss Bide and 

and Gorham Blectric Traction Syndicate, Limited, have written the 
Barton Raral District Oouncil for authority to construct a light 
electric railway through Olifton, but the necessary sanction was 
ned until the reply of the Lancashire County Council had been 
receiv. 


Southampton.—Mr. Manville recently submitted a report 
and estimate to the Electric Lighting Committee in regard to the 
plant, buildings and feeders requisite for the supply of electrical 
energy to the tramways, and the cost of the electric light 
mains to the district of Shirley; also the cost of completing the 
range of boilers in the boiler house by the addition of two new 
boilers, and the further extension of the lighting mains to the Isola- 
tion каше, near Shirley, so as to provide for the installation in 
that building of 400 lampe of 8-С.Р., des those provided for in 


- other estimates for consumers in Shirley. The addition of the two 


‘and might in the future be extended to 40. 


new boilers was necessitated in consequence of the 
demand on the station for light, and the further demand 
would be experienced in connection with the supply to the tram- 
ways. In connection with the buildings req for the battery, 
accumulators, boosters and switchboards for the tramway supply, the 
engineers have had before them the plan prepared by Messrs. Lemon 
and Blizard of the stables adjoi . The accumulator house would 
be of sufficient size, and so arranged as to enable the supply to the 
tramways to be doubled in the future; that was to say, they were 
assuming that the supply at present would i cos to be for 20 cars, 
e committee having 
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agreement of 1896 with the National Te 
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conferred with Mr. Manville, and fully discussed and considered the eati- 
mate of the expenditure pro , resolved. to recommend the Council 
to D: the report and estimates and to apply to the Local Govern- 
ment Board for sanction to borrow the sum of £17,159 accordingly. 
Dr. Lauder remarked that the Council had bungled by putting such 
important works at the Back-of-the-Walls, and they were now com- 
mencing the hwork. The method which the committee were 
ting was the wrong, one. The works were originally intended 

| y had engines of 1,200 H.P. there, and 
were now working to the extent of 900 H P. Where would they be 
at the end of 12 months at the rate they were ra Padi They 
would not have more than sufücient power for the lighting of the 
expenditure as a waste 
kíng'their engines day and night they would 
by a half, and £10,000 was a great 
deal too much to on accumulators which in seven or eight 
years would not be worth a snap of the fingers. He moved that the 
clause be 5 еса орао, who Eo beter Se 
а com on e p necessary for su g 
р to the town, both for lighting and motive 2 1 
Mr. McDonnell seconded. He remarked that last year that time he 
was told that the committee had only expended half their capital, 
but now they proposed to go to the Local Government Board for power 
to borrow more money. He fancied that the deputy-chairman of the 
Tramways Committee never did a more foolish thing than when he 
voted for the purchase of the additional land at the Back-of-the- 
Walls, for the day would come when he (Mr. Dansford) would ask 
the Council to give the Tramways Committee their own electric 
ant to drive their own cars. That was his (the er's) convic- 
ion, and the way in which the Electric Lighting Committee were 
going on seemed to show that they were approaching not only the fall 
extent of their bere P apes but also the extent of their ability 
as regards production. . McDonnell asked that the avnual state- 
mentof the Electric Lighting Committee should bs presented before the 
Council were asked to decide onthe recommendation now before them. 


-Benior-Bailiff Dansford said the tramways deputation had come back 


with the feeling that eventually they would want their own electric 
lant. He thought their report conveyed as much; at any rate they 
found that direct wo was the cheapest and most successfal 

lan for tramways. At the same time he thought the Council had 
e right in deciding to purchase the piece of land at the Back-of- 
the-Walls, as it would certainly be needed whether the Tramways 
Oommittee had a кри plant or not. From the experience and 
information which the deputation had obtained they found that 
where the electric trams were most successfal they were worked 


quite separately from the electric light works. He suggested that 


the rt should be referred to a joint committee of the Electric 
Lighting and Tramways Committees, and this was agreed to. 


. Sanderland,—Last week the Tramways Committee con- 
sidered what style of car they would adopt when the tramways are 
taken over. The electrical engineer is to obtain prices of single and 
double-decked cars of different styles. 


Western Australia.—The ceremony of turning the first 
sod in the construction of the scheme of electric tramways for Perth 
was performed in February by Miss Forrest, daughter of the Mayor, 
in the presence of a large gathering. The Tramway Company, under 
its t with the City Council, is required to complete about 
13 miles of line within two years and fotr miles within another five 


years. 
— —— ͤ ͤu Ü3L—— 
TELEGRAPH AND TELEPHONE NOTES. 


Brussels Telephone Service Disorganised.—It is 
stated that a heavy fall of snow took place in Brussels and the 
surrounding district on Monday, with the result that the service 
will not be repaired within a month. 


The London Telephone Area.—It was stated by Mr. 


‘Hanbury last week that the London area under the Telephone Bill 


wil be the area defined in Part 1 of the second schedule of the 
one Company, which was 
Paper No. 128 of last session. It саса 
among other places, the municipal boroughs of Richmond an 
Kingston-on-Thames, and the urban district of Sarbiton. 


The Telephone Service.—The Bristol Chamber of Com- 


printed in Parliamen 


merce has passed а resolution regarding the Government telephone 


proposals to the effect that they are 

grounds :—" (1) That the p do not meet the requirements of 
commerce, and are calculated to prove highly detrimental thereto. 
(2) That they would result in & multiplicity of systems organised 
by local authorities, which probably would be found at diffi- 


upon the following 


cult to unite. (8) That the working in detail of the telephones 


would be vexatious; and (4) that the Council of this Chamber regrets 
that apparently no weight was attached to the recommendations 
made to H.M. Government by numerous public bodies to the effect 
that one central authority was necessary for the tatisfactory working 
of the telephones of the country." 


West India Cables.—The Standard Washington corre- 
spondent says that the Attorney-General, Mr. Gregs, ani rejected the 
application of the Commercial Company for perm to lay cables 
to Ouba and Porto Rico. The existing monopoly of West India 
telegraphs is thus maintained. Mr. Griggs arrives at this conclusion 
without considering the plea that the franchise under the Bpanish 
grant of 1867 is exclusive of other companies, and he waives all 


Ре — = 


distinction between Ouba and Porto Rico by classing them together 
as under administration by the executive as a measure of war, and 
as under the Declaration by Mes ee against the allowance of any 
interim concession. The power of Congress to control the executive 
is doubted; but since both agree upon the policy at issue, it is 
contended by the Attorney-General that it is clearly inexpedient to 
grant the application. s ML 


a Y 


tula du iat 


CONTRAOTS OPEN  OLOBED. 


| | OPEN. . ES 
Aberdeen.—The Corporation wants tenders for two 
Babcock boilers, one 180-kw. steam dynamo, and one 75-kw. balancing 
всё. See our Official Notices” March 17th. 


Belfast.—April 20th. The Electric Committee want 
tenders for mechanical stokers, economisers, pipe work and condens- 
ing plant. See our Official Notices” this week. 


Blackheath and Greenwich.—April 6th. The Black- 
heath and Greenwich District Electric Light Company is inviting 
teriders for the wiring of 3,000 lights in 500 installations of 6 lights 
each. . Bee our "Official Notices this week. s 


Bradford.—April 12th. The Corporation want tenders 
for a complete battery and switchboard for the electric light station. 
Bee “ Official Notices” this week. | 7 

Bristol.—April 10th. The Electrical . want 
tenders for high tension switch boards, instruments, &. Bee “ Official 
Notices” this week. - f . 


Edinburgh.—April 8rd. The Corporation want tenders 
for water-tube boilers. See “Official Notices " March 17th. 


Edinburgh.—April 10th. The Corporation wants tenders 
for the electric lighting of the City Chambers. See “ Official Notices 


, Leeds —4April 8th. Tenders for the electric lighting of the 
new dead meat market and abbatoir now erectin New York 
Street are to be lodged with the acting town clerk (Mr. C. C. 20046, 
by the above date. Particulars, plans, &c , from Messrs. W. Hanstoc 
and Son, architects, Branch Road, Batley. | 


Peterborough.—April 20th. The Corporation wants 
tenders for Lancashire boiler, steam dynamos, balancers and boosters, 
switchboard, battery, piping, cables, &c. 


Poplar.—April ш ше Boere of тош жаш (ере 
1 d boiler ho t street 
ger d pie iere раль RI eine 


Rochdale.—April 12th. The Guardians want tenders 
for an electric light installation at the Workhouse buildings and 
cottage homes. our “ Official Notices ” March 24th. 


Southend-on-Sea.—April 6th. The Corporation wants 
tenders for V of their 1891 Electric Lighting 
Order. Bee" N P March 3rd. CT 


Spain.—April 20th. The municipal authorities of Santiago 
are inviting tenders for the supply and erection of the plant for 
a central power station to be erected near the town to utilise the 
кел for lighting and . may be obtained 

or and power may be o 
Semanal tenders abs th be ent to, El Presidenté del Consejo de 
Administracion Santiago, Spain. | 


Sutton and Howth (Ireland).—April 20th. The Great 
Northern Railway Company wants tenders for works in connection 
5 ша and Howth 2: near ү, includin Hs 
su an eeders, returns, &c., rolling stock, overhea 
construction, battery and booster, ёс. Bes our “Oficial Notices" 
March 24th. : 


Tynemeuth.—The Corporation wants tenders for boilers, 
economisers, condensers, pumps, pipe work, water cooler, crane, 
switchboards, accumulators, cables, and traction steam dynamo, ` Все 
our Official Notices” March 17th. 


West Ham.—April 21st. The Council want tenders for 
two 1,600-I.H.P. engines, and two 800-kw. alternators and exciters, 
or two 800-kw. 1,500-I.H.P. steam alternators and exciters. See our 
Official Notices” this week. 


West Hartlepool.—April 15th. The Corporation invites 
offers from those prepared to undertake free wiring of premises. Bee 
our Official Notices this week. 


CLOSED. 


France.— The French Post and Telegraph authorities in 
Paris opened tenders on the 16'h inst. for the supply of s large 
uantity of wire. The result of the adjudication is as follows:— 
Mesers. Lazare Weiller & Co, of Paris, 50 tons cf bronse wire, 
14, mm. diameter, at 283 francs per metrical ton, 200 tons of copper 
wire, 24 mm. diameter at 235 francs, and 15 tons of 
1 mm. diameter at 293 francs; La Société des Eta ents 
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Mouchel, 5, Rue Boudreau, Paris, 50 tons of bronze wire 1,4, mm. 
diameter, at 281 francs 35 conte, and 50 tons of copper wire, 24 mm. 
diameter, at 233 francs 95 cents; M. A. Mouton, 44, Rue Amelot, 
Paris, 50 tons copper wire, 2} mm. diameter, at 208 francs 45 cents, 
and 50 tons ditto, at 207 francs; M. Grammont, of Pont-de-Oherny 
(I:ére), 50 tons of copper wire, 2 mm. diameter, at 235 franc3; Les 
Forges de Franche Comté of Besancon, 50 tons of copper wire 2} mm. 
diameter, at 235 francs; La Compsgnie Francaise des Metaux, 10, 
Rae Volney, Paris, 100 tons «f copper wire, 5 mm. diameter, at 
2344 francs; and La Com ie Francaise du Bi-Metal, 9, Rae Dieu, 
Paris, 50 tons of copper wire, 24 mm. diameter, at 2344 francs. 


Middlesbrough.— It is stated that Messrs. Davy Bros., 
cf Sheffield, have secured the contract for electrical plant for 
a oct of S00 LELP. three cylinder triple expansion ‘engines, together 
a set o J. H. P. -cylinder sion engines, er 
with smaller engines to drive кшк dynamos. The electrical 
plant will be made for Messrs. Davy by Mesars. P. R. Jackson & Oo. 


West Hartlepool.— Last week the Council accepted the 
бега зт of Mr. Geo. Marshall, of Darlington, for the erection of the 
eleotric lighting station, at £11,473. The work is to be completed 
within eight months. 


FORTHCOMING EVENT. 


Friday, April 21«t.—At 5 pe Physical Society. Agenda:—1. "On 
the Effect of a Solid Conducting Sphere in a Variable 
Magnetic Fie'd on the Magnetic Induction at а 
Point Outside.“ Ву Mr. C. В. Whitehead, M.A. 3. 
“ Demonstration of Richards's Method of Stan i 
Thermometers.” By Mr. R. A. Lehfeldt, D.Bc. 


NOTES. 


Opening of New Tramcar Works,— А representative 
gathering of tramway officials and engineers was held 
at the Electric Railway and Tramway Carriage Works, 
Preston, on Thursday, 23rd inst, the occasion being 
the official opening of the works which will be the 
most completely equipped of their kind in this country. 
The buildings covering an area of 3 to 4 acres are well adapted 
in every way for the bnilding of tramoars, &c. The oom- 
pany assembled about mid-day and spent some time in going 
over the worka, after which they were entertained to luncheon, 
the chair b:ing taken by Mr. George Richardson, the chair- 
man of the company. The usual toasts of ? The Qaeen” 
and The Visitors were proposed by the chairman, and 
* Success to the Preston Works" by the Mayor of Preston. 
Among those present were Dr. Edward Hopkinson, Mr. John 
Kerr, of Dick, Kerr & Co., Mr. J. B. Concannon, of the 
Dublin Tramways, &., Mr. J. Turner, borough electrical 
engineer, Salford, and representatives from various Oor- 
porations interested in electric traction work. We under- 
stand that orders are now in hand and in үсе of completion 
for the North Metropolitan Tramway Company, for Bolton, 
Hull, and Liverpool Corporations, the Blackpool and Fleet- 
wood, Potteries, and Dublin lines, also the Waterloo and 
City Railway. We wish the company every success in 
their undertaking. 


What is a75-H.P. Engine ?—Mr. W. H. Wakeman asks 
in the Engineer (New York) what is a 75-H.P. engine. He 
answers himself practically by saying no one knows, for one 
man’s idea is so different from that of another. The 
nominal horse-power has had its day, but we seem to be 
very little oatter off with the indicated horse-power, and 
with the I.H.P. we have got the B.H.P. and the E.H.P., and 
even the commercial H.P. As regards engine definition, we 
think that it would probably serve a good purpose to rate 
engines by a coefficient, which we would define as A.V., that 
i3, the cylinder area multiplied by the piston speed in feet per 
minute or per second. If the former, we might divide by 
33,000, when the coefficient would be the well-known figure 
used to find the H.P. for each pound of effective pressure. 
Simply to describe an engine as a 100-horse engine is unfair, 
if one man has in his mind an engine to expand four-fold, 
and the other intends to carry steam fall stroke. Present in 
a Parliamentary Committee room we once heard a noted 
expert witness say: “ There are five different kinds of horse- 
power. I have written a book on the subject, and I 
know a'l about iv.” Well, he may have done. Others don't 
profess во much, and it still remains difficult to properly and 
eatisfactorily rate a steam engine, 


The Advantages and Disadvantages of the Elec- 
trical Profession.—The Electrical World says that outside 
the profession it is generally thought that electrical occupa- 
tions offer more brilliant opportunities and better pscuniary 
rewards than any other line of work. Hence the crowding of 
the technical schools with those who are preparing for electrical 
engineering, while thousands who cannot afford the school 
or college are straining to enter by other doors. A number 
of letters have been written to men of acknowledged 
reputation asking a series of questions, after the manner of 
Americans, ав to the prospects and wages. It appears 
that draughtsmen secure an average of 93. per day, up to 
an oocasional 203., but ons man adds, If you draw well, be 
Sure you do other things well, or yon may become a 
draughtsman for life.’ Mechanics may get from 20a. to 
243. per day, but hundreds in Chicago are slaving for 16s, 
to 36s. per week; but these are merely assembling parts. 
Isolated plant engineers get 483. to 608. per week. In special 
cages, a8 on telephone work, electricians get as much as 20s. 
a day. Armature winders average 10a. par day, their fore- 
man 128. to 16s. Wiremen receive 15s., but are lucky to be 
in work eight months of the year. Erecting electricians 
usually are graduates from their factory, and get £15 to 
£20 per month, bat it is becoming common for the par- 
chaser tə erect, and fewer erectors are needed than 
formerly. Dynamo designera are credited with £15 to 
£20 per month. The lines of work offering the best futare 
are indicated as  water-power development, alternating 
current transmission, storage battery work, interurban rail- 
road construction, elec tro-metallurgy, automobiles, and etsam 
railroad conversion. 


Personal.—Oa Saturday, 18th inst, Mr. Ch. Gerhardi 
was entertained to dinner at the Freemason’s Tavern, Great 
Queen Street, by a host of submarine telegraph friends, in 
recognition of his recent decoration by the King of Spai 
with the Royal and Distinguished Order of Knight Com- 
mander of Isabel la Católica. Iltrmo Senor Don Nicasio E. 
Jauralde, the financial delegate for Spain in this country, 


 presided, and, in a pleasing speech, Ly a high tribate to the 


the services which Mr. Gehardi had been able to render to 
Spain in her time of need, in Both his official and private 
capacities. Mr. Gerhardi replied in felicitous terms, express- 
ing his gratitude to his old friends in the telegraphic ser- 
vice, and bringing back to memory some of his earliest 
experiences in conrection therewitb, reminiscences which 
must ever possess a charming interest for the veteran guest as 
he looks back over his 42 years of telegraph work. 


The German Electrolytic Alkali Com 
Chem. Fabrik Greisheim, Elektron, and El Chem. 
Werke, Bitterfeld, have arranged what our American 
cousins call “ а deal,” and in future the first-named company 
is to take complete control of the operations of the works at 
Frankfort, at Bitterfeld, and at Rheinfelden. It will also 
have charge of the sale of the products of these factories, 
with the exception of the sodium, magnesium, and ealcium 
carbide, which are prodaced by the Bitterfeld Company alcne. 
As regards division of profite, the Bitterfeld Company is to 


les.—The 


receive one-half of the gross profits made on the sales of the 


joint production of all the works, after deduction of manage- 
ment and technical supervision charges. The new works 
which these companies are building in France and Russia 
will, however, work independently, and will not be controlled 
by the joint organisation. Further details of the new 
arrangement will be found in the Elekirotech. Zeitschrift for 
December 22nd, 1898. | 


Lectures.— Prof. T. Preston lectured on the Action of 
Magnetism on Light" at the University College, Dublin, on 
28rd inst. | 

At Glasgow the other day Mr. Sam Mavor lectured on 
“The Electric Lighting of Interiors" before the Glasgow 
Architectural Association. 

Mr. James Swinburne lectured at the Royal University 
Buildings, Dablin, on 24th inst., under the auspices of the 
та. Education Committee, оп the subject of “ Electric 

raction.” 


(Continued on page 514.) 


Vol, 44. No. 1,114, Maron 91, 1899.) 


THE ELEOTRIOAL REVIEW. 


509 


THE CASTNER-KELLNER ALKALI WORKS 
AT WESTON POINT. 


By JOHN B. C. KERSHAW, F.I.C. 


Тне works of the Castner- Kellner Alkali Company at Weston 
Point, Runcorn, are interesting as indicative of the change 
which is taking place in one of the oldest manufacturing 


industries of our country—the alkali industry. In the year 


1888 the late Dr. Hurter declared to the members of the 
Liverpool Section of the Society of Chemical Industry, that 
electrolytic processes of alkali manufacture could never be 
worked profitably on an industrial scale.* 

So great was Dr. Hurter's reputation that the majority 
of those connected with the English alkali industry accepted 
this opinion as absolute fact, and one and all ceased to give 
much attention to the efforts of those foolish people who were 
trying to do what 
Dr. Hurter had de- 
clared was impos- 
sible. Воб Dr. 
Hurter had made 
the mistake of 
generalising from 
insufficient data; 
and though his de- 
duction was per- 
fectly correct as 
applied to his own 
conditions of expe- 
riment, it was no 
longer so when 
applied to other 
conditions of elec- 
trolytic decompoii- 
tion. Only two years 
after this prophecy 
was uttered, it was 
proved to be value- 
less, for the 
Chemische Werke at Greisheim, near Frankfort, after 
lengthy experimental trials, commenced in 1890 to make 
caustic potash and bleaching powder by an electrolytic 
process, upon an industrial scale. Since that date, the 
electrolytic process for the mannfacture of caustic alkalies 
and bleach has been adopted in many places, chiefly 
abroad ; and had not the formation of the United 
Alkali Company in the year 1890 practically placed the 
English alkali industry entirely under Dr. Hurter's control, 
it is probable that there would have been a much greater 
extension of these new methods of manufacture in our 
own country. A study of the export and import returns for 
Germany and America as regards alkali and bleach in recent 
years, affords conclusive proof of the extent to which our 
country is losing ground as a producer of heavy chemicals; 
and though this decline of our export trade in alkali and 
bleach is not solely due to the adoption of electrolytic pro- 
cesses of manufacture abroad, this change is undoubtedly 
largely responsible for the increase of competition from 
Germany. In 1891 the exports of alkali from the United 


* Journal Society Chemical Industry, 1888. 


SHOWING OUTSIDE VIEW oF WORKS, WITH CROP oF OATS GROWING 
UP TO ITS WALLS. 


Kingdom amountei to 311,870 tons; in 1898 they had 
dropped to 188,556 tons. In 1891 our exports of bleach 
amounted to 75,685 tons, in 1898 they were only 56,184 
tons. 

The erection of the large electrolytic alkali works of the 
Castner - Kellner Company, at Weston Point, Runcorn, 
close to the chief centre of the English alkali industry 
is, therefore, bat another sign of the extent to which the 
older process of manufacture is being pressed by the new. 
A few miles away, at Widnes, are to be seen numerous 
examples of the old style of Le Blanc chemical works, with 
their huge acid chambers and towers, and their general 
appearance of dirt and dilapidation. The contrast between 
the old and the new is all the more striking at present 
becanse many of the Le Blanc works have been stopped in 
recent years; and a disused chemical works is, in the writer's 
opinion, a symbol of the very quintessence of rain and 
decay. The elec- 
trolytic works, on 
the other hand, has 
all the advantage of 
new buildings and 
new paint, and, as 


Shown in the 
figure Dame 
Nature takes 


kindly to the new 
method of manu- 
facture, and allowa 
oats to grow with- 
in reach of its 
boundary walls. 
Whether oats will 
| continue to grow 
there is, however, 
6 а matter of doubt. 
„Зет The electrolytic 
process, simple as it 
may be when com- 
pared with the 
older process of alkali manufacture, nevertheless, involves the 
liberation of chlorine as a gas; and chlorine, when once 
liberated, is very difficult to wholly re-absorb, and is apt to 
escape and injure the vegetation of the neighbourhood. But 
the suppression of pyrites kilns, of acid chambers, of salt 
cake furnaces, and of acid towers—all features of the Le 
Blanc works, and all contributors to the poisoning of the 
atmosphere with deleterious acid gases — is a distinct gain, 
and, judging the old and new processes of alkali manufac- 
ture, solely from the hygienic standpoint, there can be no 
doubt that the latter is the better of the two. | 
The two processes start with the same raw material, 
common salt, and are designed to effect the same ends, 
namely, the separation and conversion of the sodium into 
sodium hydrate, and of the chlorine into bleaching powder. 
In the electrolytic method of manufacture, one operation in 
the electrolytic cell produces a solution of caustic soda, and 
free chlorine. To obtain the same results by the Le Blanc 
procees, a whole series of operations, and the produotion of 
several by-products, are necessary. Pyrites is burned in 
order to obtain sulphuric acid. This acid is used to convert 
sodium chloride into sodium sulphate (salt cake). The 
G 
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sodium sulphate is converted into sodium carbonate by 
roasting with coal and limestone. The sodium carbonate 
is then changed into hydrate by boiling with caustic lime. 
As regards the chlorine, three more operations are necessary 
in order to condense and decompose the hydrochloric acid gas, 
liberated when the salt and sulphuric acid are brought 


together; and one more by-product is obtained. The supe- 


riority of the electrolytic process over the older Le Blanc 
process, as regards simplicity, is therefore even more marked 
than its hygienic advantages. 

The Castner-Kellner process differs from the other elec- 


trolytic alkali processes that have received industrial trial, - 


in the means taken to remove the sodium, liberated at the 
cathode, at once from the further action of the current. In 
the H ves-Bird process a combined diaphragm cathode 
of peculiar construction is used, and the cathode compart- 
ment of the cell contains only steam and carbonic acid gas. 
In the Castner-Kellner process mercury is used as cathode 
material, and the sodium amalgam which forms is automatic- 
ally removed at short intervals from the cathode compart- 


When the electrical connections are made, the sodium 
chloride is decomposed by the current passing from the 
carbons to the mercury. Chlorine is liberated in the anode 
chambers as a gas, and is carried away by suitable exhaust 
fans to the bleach chambers, while the sodium ions migrate 
towards the mercury, and unite with it to form a sodium- 
mercury alloy, or sodium amalgam. 

Were no provision made for renewing the mercury 
surface, the crust of amalgam would soon completely cover 
it, and cause the voltage required per oell to increase 
rapidly. The amalgam is automatically moved into the 
centre compartment of the oell at short intervals by means 
of the device patented by Castner in 1898, and illustrated 
by figs. 1 and 2. The cells are all built and mounted 
in such а manner that, by means of the shaft, E, and 
eccentrics, F, they can be periodically subjected to a slight 
rocking movement of about l-inch. This suffices to mix 
the mercury and the amalgam, and to cause fresh supplies 
of the mixture to be continually brought into the centre 
compartment of the cell where it isdecomposed by the water. 


THE ENGINE AND Dynamo Room. 


ment of the cell In the Hulin process a somewhat similar 
effect is obtained by the use of fused salt as the electrolyte, 
and of molten lead as the cathode material. 

The details of the Castner cell are as follows :— 

A cell built up of slate is divided into three compartments 
by two ition walls, which dip into, but do not close, 
grooves in the bottom slab of the cell. The two end com- 
partments are entirely closed; the centre one is open. The 
end compartments are supplied with a strong solution of 
common galt, or of potassium chloride; the centre one is fed 
with water. M , Sufficient in quantity to cover the 
bottom of the cell to a depth of }-inch, is then placed in the 
cell, and electrical connection is arranged between this layer 
of mercury and the negative terminals of a continuous cur- 
rent dynamo. The positive terminals of the same dynamo 
are connected with carbon or platinum anodes, suspended in 
the solution of chloride in the end compartments of the cell. 


Capacity, 1,000 H.P. 


When the oell is horizontal as shown in fig. 1, both anode 
compartments are taking their share of the current supply, 
but as the motion of the ecoentric continues, the cell slightly 
rises in front, and the mixture of mercury and a 

flows by gravitation into the compartments a, and 4; 
After a brief stay in this position, the revolution of the 
eccentrics brings the cell back again to the horizontal posi- 
tion, and then causes the cell to dip slightly in front. The 
mercury, freed from its sodium by contact with the water in 
Аз, now flows back into 41, and its place is taken in A, by the 
mixture of mercury and amalgam from 4,. The anode com- 
partments, л, and A;, are thus alternately in action as decom- 
posing chambers of the cell; while in a, there is a constant 
supply of meroury and amalgam ready for the action of the 
water. In actual operation of the process, some difficulties 
were at firat encountered, due to the tendency of the chlorine 
to form Hg; Cl, in the anode chambera of the oell, and to 
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the loss of mercury with the escapiug hydrogen in the centre 
compartment of the cell. The writer is not aware how Mr. 
Castner has overcome the first difficulty; the second has, 
however, been surmounted by adopting a method suggested 
by Dr. Kellner in Patent 17,169, of 1892. 

A grid-shaped electrode of iron is suspended iu the water 
in Az, and is placed in electrical contact with the mercury 
and amalgam lying on the bottom of the compartment. 
The couple acta as a primary element; the sodium of the 
amalgam combines with the water, and the hydrogen ions 
are set in migration towards the iron. The hydrogen gas 
which is thus liberated as a result of the chemical action, 


Na + H,O = NaOH + Н, 


is set free, not at the surface of the mercury, but at the grid- 
shaped iron electrode, and it escapes into the air without 
causing any loss of mercury. The E.M.F. created by the 
reaction is also rendered of practical value, and diminishes 
that actually required to decompose the solution of salt in 
the anode compartments of the cell. 

The solution of sodiam hydrate obtained in this manner 


is said to be absolutely free from chloride, and the further . 


operations of boiling down, by which high strength caustic 
is obtained, are therefore considerably simplified. 


Oastner-Kellner...' 4 1363 


TABLE I.—CuRRENT AND ENERGY. EFFICIENCIES OF THE 


Various WET PROCESSES. 


| 33 
| | Actual jio in grams. Efficiencies 
| E. M. ſ———ñĩé!0%oʒ — Percent, 
re- Я 
Procets. quired. s hour. | Per Xw.-hour. NI REN 
Volts. F Cur- | 
| Епе 
NaOH. Cl. |NaOH ci | "е9. | ia 
—— Ia c — 


Hargreaver-Bird | 34 | 1196, 1057| 351 310 | во | 54 
1136| 310 284 | 91 | 523 


Richardson and 1 
Holland. 6 974 | 373 
Ditto. 4 m 974 | 56 
Theoretical figures 2:3 | 1496, 1322 650 574 100 | 100 
Dry PROCESSES. 
Halia ...  ..| 7 1052 907 150 | 129 69 8 415 
Theoretical figures 42 | 1495| 1322 356 314 | 100°0 |1000 
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Turning now to a consideration of efficiency and costs, 
the following table showing the comparative efficiencies of 
the three English electrolytic alkali processes, and of the Hulin 
process, is compiled from earlier articles by the writer on this 
ы» P" fi regards 

‘he following figures, as the Hargreaves-Bird pro- 
cess, are based on the average of 59 days’ work at Farnworth. 
The Oastner-Kellner figures are the results of seven days’ 
work of the Castner cell at Oldbury; the Ricbardson and 
Holland figures ure based on statements in Dr. Hopkinson’s 
report; and the figures for the Halin process are drawn from 
the reports of the experimental trials at Modane, iu Savoy. 


° Electricixn, January 29th, 1697, and March 4th, 1898. 


Capacity, 1,000 H.P. 


The 973 per cent. current efficiency of the Richardson and 
Holland process is certainly not obtained in actual work, and 
the figures given to Dr. John Hopkinson were evidently 
merely estimates, and therefore unreliable, 

The Castner patents were owned by the Aluminium 
Company, of Oldbury, and in October, 1895, this company 
entered. into an ment with Messrs. Solvay & Cie., of 
Brussels, who owned the Kellner patents relating to the ure 
of mercury in electrolytic cells, whereby the interests of the 
two companies were safeguarded. Messrs. Solvay & Cie. 
assumed the ownership of the Castner-Kellner patents for 
Europe, while the Aluminium Company became owners 
of the combined patents for the United Kingdom, the British 
Colonies, and the United States of America. The. English 
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rights were then sold by the Aluminium Company to the 
Castner-Kellner Alkali Company for £125,000. 

The share capital of the latter company is £300,000, and 
£80,000 has recently been added to its capital account by 
the issue of debentures. The erection of the works at Weston 
Point was commenced in 1896, and in 1897 the first 
1,000-H.P. installation was set in operation. 

The results were satisfactory, and st the annual meeting of 
the company, held in London on May 27th, 1898, it was 
stated that the trading profits on the seven months’ operation 
of the first unit of their plant had been £9,161. Some diffi- 
culties had been met with, however, due to impurities in the 
brine, and the second unit of plant, which has since been set 
in operation, is understood to be working upon potassium 
chloride, in place of sodiam chloride. The erection of two 
more units of machinery and plant, making, in all, 4,000 
H.P., was also at once put in hand ; but writing on October 


EsTIMATED Cost OF 1 Ton 70 PER CENT. Cavstic Rona: 
AND 2:1 Tons 85 PER CENT. BLEACH. 


Process. Cost. Estimate made by 
Richardson & Holiand... £8 13 0 Leith. 
Hargreaves-Bird sce see £8 11 0 Hargreaves. 
Castner-Kellner... bs m £9 16 Oif Kershaw. 
General estimates for any elec- } £16 18 0 Oross & Bevan. 
trolytic process. | £17 Hausermann. 


7 b 


T Of this total electrical energy accounts for £3 93. 10d. taking 
the E.H.P.-hour at jd. pU 


The selling value of the above amounts of caustio soda 
and bleach, at current prices, is £15 10e., and the writer 
еа that they can be produced by the Le Blanc process 
or £18. 


A GENERAL VIEW OF BRIGHTON ELECTRICITY WORKS. 


18th, 1898, thesecretary informed the writer that these were still 
in progress. In October an interim dividend of 8 per cent. 
was declared for the half-year ending September 30th, 1898, 
so that this company appears to be firmly established, and 
to have proved that the electrolytic alkali manufacture can 
be made to pay even in this country. 

There have been no estimates published of the cost of 
alkali and bleach by the Castner-Kellner process; and in the 
abaence of any data relating to the losses of mercury, and to the 
costs of repairs and renewals, it is difficult to form a reliable 
estimate of the cost per ton of alkali and bleach by this pro- 
cess. The following table is, however, interesting as show- 
ing the wide variations between the estimates of different 
authorities. The estimate made by the writer for the 
Castner-Kellner process is based on the output and the 
profits during the seven months ending March 3186, 1898, 
but no allowance has been made for depreciation or losses of 
mercury. 


(See page 518.) 


The Castner-Kellner Alkali Company is now obtaining а 
price for its bleach, 308. per ton above the market value, for 
it has made an arrangement, under which the whole of its pro- 
duction until 1900, is to be taken by the Solvay firm of Bruels 


at £5 178. 6d. per ton. At present it is, therefore, 


a larger profit on this product than it can hope to make when 


the contract comes to an end. | 
The illustrations show the generating machinery and 


decomposing cells of the first 1,000 H.P. unit of plant 
at Weston Point. The engines are by Willans & Robinson, 
they are quick "eee and are coupled to direct current 

y Mather & Platt. The engines are 
250 I. H.P., the dynamos аге 150 kw. machines, and each 


dynamos built 
delivers 1, 300 —1, 400 amperes at 110 volta. 


For utilisation of this electrical energy 250 cells are 
provided. They are worked in series of 25 oelle, each cell 
being estimated to require 4 volts, The cells are built of 


slate, and are 6 feet long x 3 feet broad x 6 inches deep. 
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In conclusion, it may be pointed out that, in comparing 
the costs of alkali and bleach by the various pro-esses of 
manufacture, and in forecasting the prospects of the electrc- 
lytic processes, it is necessary to make allowance for the 
sums paid for patent rights. In the Le Blanc process of 
alkali manufacture, all the more important patents have 
lapsed, and the capital expenditure upon patents may be 
supposed (/) to have been written off years ago. 

The electrolytic processes are, on the other hand, all 
hampered by the heavy expenditure under this head. The 


Еа. 1. 


£125,000 paid by Ње Castner-Kellner Company to the 
Aluminium Company represents a standing charge of 383. 5d. 
upon every 1 ton of caustic and 2:1 tons of bleach at present 
produced ; and even when the output has reached the maxi- 
mum of 6,800 tons caustio and 18,600 tons bleach per 
annum, this charge will still be one-half the above. The 


Fia. 2. 


position of the electric processes in 10 or 12 years, 
when the patents have lapsed, will therefore be materially 
im 


The writer's thanks are due to the Castner-Kellner Alkali 
Company for the excellent photographs which have been used 
for the illustration of this article. He regrets that the com- 
pany has not been equally ready to supply facts and figures 
relatiog to their plant and ontpat of soda and bleach, and 
for these the writer has been obliged to rely upon less 
trustworthy sources of information. b: | 


THE DEVELOPMENT OF BRIGHTON ELEC- 
TRIOITY WORKS. 


Ix dealing with the Brighton Corporation Electricity Works, 
we propose to direct our remarks mainly to the commercial 
development of the undertaking rather than to the engi- 
neering details of the system. It is not suggested that the 
technical side presents no points of interest, indeed, it is 
hardly likely thatany electrical works could achieve a striking 
commercial success without evolving some mechanical and 
electrical features of more than ordinary importance. 

It is almost superfiaous to say that for the most part the 
system is а three-wire low tension, but some use is also made 
of alternating current for purposes which we will shortly in- 


Up to a oertain point the generation and distribution of 
electricity is a comparatively simple matter, but with in- 
creased output, the supply of electricity over wider areas and 
a greater lamp density in restricted districts, the problem be- 
comes a little more complex. These are matters that 
affect the commercial side of a system quite as much as the 
engineering, and probably the great and conspicuous success 
achieved at Brighton is in a great measure due to the fact 
that the development has been treated from the commercial 
rather than the engineering standpoint. | 

The plant consists for the most part of bipolar machines, 
driven by Willans engines; but the moet recent additions 
comprise multipolar dynamos direct coupled to Willans 
engines. The subjoined and subsequent illustrations will 
show the principal features of the works. 

The following gives the sizes of the various units, the 
multipolar dynamos being the ones recently added : — 


Willans engines. Dynamos. 
No. I. H. P. Kilowatts. 
2 80 45 
2 200 120 
4 360 220 
4 803 500 (multipolar) 


Ttal I.H.P., 5,200 Total kw. capacity, 3,210 


In order to keep the roof at the same level it was found 
to be necessary when adopting the large multipolar unite to 
make the foundations of the plant lower than those for the 
older plant, and on this level the whole of the extensions will 
be carried out. A separate switchboard controli the multi- 
polar plant, the chief features of the board being the use of. 
plug switches and edgewise ammeters. 

The exigencies of expansion have necessitated two boiler 
houses, the newer one being below the street level and con- 
taining a series of water-tube boilers of the Babcock- Wilcox 
type, while the original boiler house erected on the street 
level contains Lancashire boilers. Hand firing alone is em- 
ployed ; the coal for the water-tube oilers falls by gravity 
into bunkers on the boiler level and the ash is conveyed to 
the street level by au electrically worked hoist, it being 
obviously cheaper to raise the resaltant ash than the 
original coal. Electric motors are used to a con- 
siderable extent for operating the auxiliary plant, 
though the boiler feed pumps are driven by steam engines ; 
the importance of not relying wholly on electricity for 
operating auxiliary plant has been sufficiently demon- 
strated at Brighton. Water is taken from the street mains 
and costs 5d. per 1,000 gallons ; it we believe, 24° 
of hardness, and to bring it to a usable condition a 
softening i cin is employed, in which the water passes 
over lime and then over a layer ofj asbestos which takes the 
last remaining hardness ont of it. It is interesting to observe 
that in the water tanks are placed resistances for providing 
а load for testing purposes; they consist merely of wire 
wound on wooden frames, but are capable of absorbing very 
heavy currents. 

The method of carrying the mains from the switchboards 
to the streets is perhaps one of the most notable features of 
the works. On leaving the board the mains are carried to 
underground tunnels which traverse under the engine room 
floor and under the atreet adjoining the station, this arrange- 
ment permitting of the ready indentification of the feeders. 

The condensing apparatus is of special design, and well 
worth describing. It consists of a Barnard-Wheeler water 
cooling tower of the twin type, and two surface con- 
densers mounted directly on horizontal air and circulating 


pumps. 


The tower has baen erected on the roof of the engine 
house between the two bays, and is of a capacity for handling 
the circulating water sufficient for condensing 40,000 lbs. of 
steam, or the steam from engines of 2,000 I.H.P. The total 
floor space required is only 14 feet x 18 feet and the height 
97 feet 6 inches, во that the tower is of a capacity equal to 
8 I.H.P. to 1 square foot, a maximum result with a mini- 
mum space. The weight is so equally divided that no extra 
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provisions had to be made to strengthen the roof when the 
tower was erected. — 

The tower is in two sectionr, each 9 feet x 14 feet, and 
во arranged that either section may be operated singly or 
both together as may be desired, and the method of piping 
allows of this being effected to either of the oondensers 
located in the basement some 40 feet below. | 

The shell of the tower is of steel plate reinforced with 
channel and angléjrons and securely braced by cross pieces, 
the lower plates are only } inch in diameter tapering to 
+ inch at the top, the foundation рох consisting only of а 
good angle iron piece held down by foundation bolts let in 
the concrete in the roof. 

The circulating water leaves the condensers at a high 
temperature, and is pumped to the top of the towers, where 
it is delivered into a cast-iron V-shaped trough. From the 
sides are fitted perforated and slotted pipes 1} inches in 
diameter, connected to the sides of the tower by gun-metal 
саре, From these pipes hanging vertically are mats of fine 
mesh | wire spaced 8 inches apart, and so arranged as 
to allow of a clear passage of the air between them. The 
mats are woven of steel wire, and to ensure long life are 
galvanised after weaving. О 

From the pipes the hot water overflows оп to the mats, 
down which it runs in thin sheets, the matting having a 
retarding efféct on the speed of the descending water, 
thereby subjecting it fully to the cooling and evaporating 
effects of the air currents. 


There are 86 mats, each 14 feet x 21 feet, giving more 


than 50,000 square feet of cooling surface. 

The air is driven throngh the towers by means of four 
8-feet Blackman air propellere, two to each section. These 
are belt driven, the power being supplied by two shunt 
wound motors, each of 18 I. H.P., and of the British 
Thomson-Houston make. The fan speed is 160 r.p.m. 
An important feature in the construction of the towers is 
"their simplicity of design. Any mat, or number of mats, 
may be removed for cleaning withont interfering with the 
working of the apparatus, and the slotted pipes can be 
readily swabb:d out by removing the external caps, a ladder 
and gallery being arranged around the upper part, and on a 
level with the caps, so that quick and easy access can be had 
to the pipes and the upper works. 

After the process of cooling has been effected, the water 
falls into a reservoir, this forming the base of the apparatus, 
from whence it is drawn away by the circulating Pon 

These pumps are of the Blake & Knowles manufacture, 
‘and consist of horizontal со! steam cylinders, 
operating air and circulating cylinders on one common bed- 
plate, the condenser being directly mounted over the top of 


the above pumps. The dimensions of the pumps are as 
follows :— 
7-inch high pressure steam cylinder. 


14 „ low pressure steam cylinder. 


16 air cylinder. 
18 м aite bct cylinder, 
all having 16 „ stroke. 


The condenser being mounted on top allows the condensed 
steam to gravitate down into the air pump, always keeping 
the valves flooded, and obviating the neoessity of any inter- 
mediate piping between condenser and pumps. 

Tho no speed of pumps is abont 80 double strokes 
per minute while on full load. 

The condensers are of the Wheeler standard pattern, 
arranged with double tubes, one tube arranged inside the 
other. The tubes are drawn thick at one end, and have a deep 
thread cut in the same. The tube is screwed into outer tube- 
plate; an inner plate is also ко, from which a larger 
tube is carried, the other end having a blank cap on same. 
The smaller tub» is inserted in large tube, and as all the 
joints are screwed, the arrangements dispense entirely with 
any packing, forming a simple, effective, and absolutely tight 
jointing, allowing amply for the nece expansion, and by 
the addition of central plate allows for the circulating water 
to pass four times гоп the condenser before finally being 
delivered to the top of the tower. The piping arrangements 
are simple, and the ontfit works exceedingly satisfactorily. 
The temperature of the circulating water is reduced, so that 
& good vacuum may be carried. 7 

The total amount of water lost by evaporation is 


exceedingly small. There is no atomisation to speak of; in 
fact, the location of the Brighton station would not permit 
of any scheme that would cause any complaint in this 
direction. | | 

We understand that this outfit has given entire satis- 
faction, and that the Wheeler Condenser and Engineering 
Company are entrusted with the order for the extensions, 
namely, a complete condensing set of towers and condensers 
of a capacity to deal with 50,000 lbs. of steam. | 


(To be continued.) 


NOTES. 


(Continued from page 508.) 

A New Primary Battery.—A young Frenchman has 
invented a pri cell which is said to give 18 amperes at 
2 volts for a longer time than the ordinary bichromste 
cell or the Bunsen cell. Its essential characteristic is that a 
vanadium salt or vanadic acid is contained in the exciting 
fluid or in the substance of the negative or positive electrode. 
Such an element consists preferably. of an external vessel 
containing a solution of 20 parts of Na Ol to 100 parts of 
water, in which an amalgamated zinc rod is dipped ; an inner 
porous jar for the reception of a carbon plate, and which is 
filled with a mass of powdered manganese oxide and fnsed 
vanadic acid. This jar contains also a solution of sulphuric 
acid, vanadic acid, and hydrochloric acid. 10 cent, of 
sulphuric acid may also be added to the Na Ol solution in the 
external vessel. The depolarisation is very energetic on 
account of the combined action of the hydrochloric acid, the 
oxygen, and the chlorine. Moreover, the reducing effect of 
the hydrogen is regulated by the presence of the vanadic 
acid, since this passes into hypovanadic acid, and is imme- 
diately Mum oxidised to vanadic acid by the hydrochloric 
acid, while the hydrochloric acid liberates an equivalent of 
chlorine and four equivalents of oxygen. An addition of 
10 per cent. of bichromate of potash to the acidified solution 
increases the output. Special cells have been designed for 
application to motor cars. 


Feed Water Heater.—An opén type of exhaust feed 
water heater, described in the Street Railway Journal, 
consists of a vertical cylinder not unlike a vertical boiler. 
In its upper portion there is a series of seven trays sup 
loosely on а perforated central pipe. Water is al 
the top through perforated pipes, and descends h the 
various trays, and finally falls in a shower to the body of 
water in the lower part of the cylinder. Steam (exhaust) й 
admitted at one side of the cylinder, and passes up between 
the trays and shell, and over the surface of each tray into 
the middle hollow pillar giving up its heat on the n" the 
boiler. The upper tray is perforated, the others the 
water to discharge over their edges on to the trays below. 
All the parts inside are of cast-iron. There isa to 
skim off oil and a further auxiliary suction vessel coupled to 
the bottom of the cylinder, its upper end being connected to 
the steam space of the heater, so that if the water level falls 
too far the pump will draw steam. This is to safeguard the 
boilers against a greasy feed. The usual blow-out and 
cleaning папаши are fitted. Some of these heaters are 
as much as 20 feet in height and 53 feet in diameter. 


4 Substitute for Galvanising Iron and Steel.—The 
Journal of the Franklin Institute says that Wilder’s patented 
prosess for coating steel and iron consists іп the use of a bath 
composed of zino, tin, and aluminium. This mixture, it 8 
claimed, produces a coating on iron and steel much superior 
to any now known, being so firmly adherent, that the sheets 
will stand working after it has been applied, will resist corro- 
sion, and can be heated red hot without injury. The costing 
is applied by the same method as galvanising, i. s., by dipping 
the cleansed sheets, &c., in the melted alloy. The mos 
approved mixture is the following composition by weight:— 
Zino, 84 per cent.; tin, 14 par cent.; lead, 1:5 per cent.; 
aluminium, 0°5 per cent. 
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Mr. Balfour on Technical Education.—Speeking at 
the opening of the Battersea Polytechnic, Mr. Balfour con- 
trasted the past relation of science to industry with that 
which prevails to-day. He believed that neither by himself 
nor by others were any of the great Isaac Newton's dis- 
coveries turned to any practical account. : Yet Newton set 
the whole world upon the right path in everything connected 
with energy ‘by his discovery of the law of gravitation. 
Pasteur and Kelvin, two of the greatest names of the present 
age, have lived to see their discoveries put into almost imme- 
diate industrial use. All this is because to-day science and 
practice, which began far apart, have now approached these 
curves and become practically straight lines of parallel pro- 
gress. Mr. Balfour looks on the social side of the poly- 
technic as affording somewhat of the influence of University 
life—the civilising and humanising influence which sheer 
technical training alone cannot give. As we have before 
said, the polytechnics ought to be better utilised bY day and 
their social side could be developed in the evening hours. If 
the apprenticeship system is to pass away, the polytechnics 
‘will need multiplication and extension as purely trade 
schools, after the manner of the German trade schoole. 
-At present we spend far too much on the institate as a 
self-contained building. This cannot be continued; the 
trade school would require more practical and plain buildings 
—mere sheds, which, when out of date, could be replaced b 
others up to date. Over-substantiality has long been a fault 
of English industrial buildings. Too solid and expensive, 
they become a hindrance to improvement. The excuse for 
unnecessary solidity disap with electrical driving, which 
requires no wall support for shafting. Mr. Balfour made a 
special call for thoroughness, while pointing out that in all 
countries only the few students could be expected to leave a 
school fully abreast of their subject to date. His advice to 
students is to be thorough in what they acquire. To acquire 
a knowledge of general principles without, a knowledge of 
details is not superficiality if the general principles are well 
learned. One may know little without being su ial—a 
good deal, and yet be very superficial He characterised 
thoroughness or superficialness not as qualities of the know- 
ledge acquired, but of the acquirer. | 


Telegraphy by Ultra-Vielet Light.—Zickler sometime 
ago succeeded in 5 signals over a distanoe of two 
or three hundred yards by taking advantage of the property 
of ultra-violet light which facilitates a spark discharge over 
an air gap. Dussaud has now succeeded in transmitting 
sounds and even words by the ultra-violet rays. The rays are 
made to act by means of a fiuorescent screen on a plate of 
selenium, and the vibrating membrane of the transmitter is 


so arranged that while vibrating it cuta off ing amounts 
of the rayz. The astion on the selenium and the current 


which flows through it varies, just as it varies in an ordinary 
telephone. An telephone is used as a receiver in 

Daseaud’s apparatus; but the distance over which messages 

have been transmitted is only & few yards. ae 


Electric Fish.— Last Friday week, before the Royal Institu- 
tion, Prof. Francis Gotch, F.R.S., discoursed on the Electric 
Fish of the Nile.” After commenting on the biological diffi- 
culties in the way of conceiving the conditions that could ever 
have determined the evolution of the electric organ, he 
described it as consisting of a pile of compartments each 
enclosing a plate or disc in albumenised jelly. In the Nile 
fish there were some two millions of these. As to the abso- 


lute seat of the electrical charges, says the Times report, he 


personally believed it to be the nerves, and if it was objected 
that this theory left no function for the expanded discs, he 
could conoeive of several ways in which they could contribute 


to the electrical effect. In tissue from a quite recently killed 


fish one stimulus of the nerve gave not one discharge, but a 
large number in succession. The discharge was from the 
head to the tail, and took a distinct time —about one- 
thousandth of a second—to culminate. The fish was able 
to regulate it, possessing to that end a unique sort of central 
nervous system, but it could not send the nerve stimulus 
more than 10 or 12 times a second, and could not go 
on at that rate for more than six times, owing to fatigue 


necessary persecution. 


of the central system. As to the use of this organ, the Nile 


fish was very pugnacions, With his own kind his mouth 
was his chief weapon, for his foe must be supposed to enjoy 
a relative immunity from injary by eleottio shook. Small 
fish of other kinds he attacked both by his mouth and his 
electric organ, but it did not seem probable that he 
ess his food in this way, because of the profound ex- 
austion that would be the ‘price of а meal. Since he usually 
lay in the mud, it was n that He fed on mach smaller 
forms of life. As a means of defence, the utility of the 
electric organ must be enormous, and no large fish was likely 
to make the mistake of m twice. In oonolusion, 
Prof. Gotoh said he thought this fish had really a higher 
Intelligence than was usually attributed to the fishy kind, 
and told a story of bow one, rin in captivity with a roach, 
obtained all his food in a half-digested condition at the ex- 
pense of his companion by a judicious use of his electric 
organ. ‘Two living specimens were exhibited. m 


The Pulverisation of Icandescent Platinum Wires. 


—We know that platinum wires, rendered incandescent in a 


bulb almost exhausted of air, project on to the sides of the 
balb particles of their substance, which arrange themselves 
in a straight line, and form a thin frame, enclosing 
the obstacles encountered between the wire and the glass. 
A similar phenomenon takes places with the carbon filaments 
of incandescence, and the study of it may have a certain 
interest from the point of view of the construetien of these 
lamps. Mr. W. Stewart has just subjected the phenomenon 
to a fresh investigation, the principal results of which are as 
follows :—When the wires are brought to incandescence in 


the air by atmospheric pressure, the pulverisation diminishes 


in intensity as the incandescence is has be The humidity 
of the uir has no influence on the phenomenon. The pulveri- 
sation diminishes with the pressure. For platinum, it is 
reduced by two-thirds in passing from the pressure of the 
atmosphere to that of 1°25 mm. In nitrogen and hydrogen, 
the pulverisation is саа In охурер, on the other 
band, it is excessive. In short, Mr. Stewart's 5 
confirm the views before expressed by Mr. Nahrwold, accord- 
ing to whom, the oxygen was the cole cause of the pulverisa- 
tion of incandescent platinum. If this is the case with 


‘carbon, it would be advisable, when exhausting the lampe, to 


introduce an inert gas, which, as it was drawn out, would 
carry off the last traces of oxygen.— C. E. G (L'Industrie 
Electrique.) 


—— eee — -— с=з 


Sheffield Smoke.—Sheffield on a dark evening has much 
that looka bir and brilliant, but in the daylight, grime is 
a prevailing feature. But it is healthy sort of grime and 


has no serious effect upon the near country, unlike the 


copper fumes of Swansea. The great proportion of Sheffield 
smoke comes from furnaces, which, however, are not under 
the domination of the Smoke Act, and it seems to be a work of a 


 supererogatory nature to prosecute manufacturers in Sheffield 


for a few whiffs of smoke from a boiler chimney when 40 
furnace stacks below are belching out unmeasured volumes 
of the blackest clouds. In a recent case of prosecttion it 
was shown that the steam boiler was only burning 13 lbs. 
coal square foot of grate, and was fitted with suitable 
air admission, and that the smoke made really came from a 
heating furnace not under the smoke law. The onus of 
roof was with the prosecution, and the case was 
ismissed. Evidently Sheffield manufacturers are artful 
enough to use one chimney for both kinds of furnaces, and it 
will not be easy to | pad a nuisance against the boiler, for the 
smoke will be laid to the charge of the other furnaoes, to 
which the Public Health Act does notapply. It is said that 
smoke is even ne for some qualities of steel. Of this 
we cannot . Probably it is not so, and probably gas 
firing could be employed for furnaces which are now such 
very serious smoke producers. If so, it would be desirable 
to further the use of such gas. But in Sheffield, where the 
tes are themselves almost all smoke producers, it 

ill be difficult to enforce the Act very rigidly. We should 
like to see smoke abolished, but think there should not be un- 
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Three-phase Transmission.—On the 18th inst., at 
Dadley, in connection with the South Staffordshire Institute 
of Iron and Steel Works Managers, Mr. J. H. Whittaker, 
A.M.LE.E., read a paper on “ Electricity in Mines and 
Iron Works; with Special Reference to Three-Phase Currents 
and Motors for Power Transmission.” | 
He said electricity in mines and ironworke had been practically 


established for a number of years. Its use had been established on 
rly installed and care 


rough ata as jumping, hauling, driving, portable drilling, or other 


no current passed through the rotating parts. 


в. The highest voltage 
in this country was, 
he believed, about 2,000, and with this voltege the machine 
had to be treated very carefully. In the case of continuous 
transformation 10 per cent. would be lost in the transformer, but 
with three-phase currents the full voltage could be used on motors of 
25 horse-power and upwards, and if it must be reduced a loss in 
‘transformer would not exceed 4 percent. For lighting purposes from 
the same mains three-phase currents were not quite so advantageous 
as continuous and direct currente. The efficiency and ease of trans- 
mission of three-phase currents offered strong inducements, however, 
to engineers to adopt them for transmission for any purpose, and to 
use rotary transformers giving out continuous currents at low voltage 
at the point of distribution for lighting purposes. The Manchester 

J tion were having three-phase generators put down at their 
lighting ‘station in the city to transmit currents at high voltage to the 
outlying distriots— Salford, Moss Side, &c.—where it would be trans- 
formed into continuous currents at 250 volts. He had every confidence 
in stating that the superiority of the three-phase system for power 
work would soon make itself felt, and he hoped the Midland and 

| erp гаг ordshire P ts is wh а managers would be among 
e o reap somethi m vanteges of the system. A 
brief discussion followed. ih T 


Mechanical Draught.—The Sturtevant Company, who 
naturally wish to sell draught fans, state that a fan installa- 
tion only costs from 20 to 40 cent. of the price of a 
chimney, while it permits or enables a lower grade of fuel to 
be employed, as well as renders poesible a fuller use of the 
heat. It is independent of weather, and helps to prevent 

smoke, saves space, is portable, is an assistance to an already 

overloaded chimney, and helps ont a power station generally. 
The ‘Holyoke Street Railway Company have put in two 

draught fans with automatic regulation for constant steam 
pressure. The fan bearings are water cooled, so that they 
cannot suffer from the heat; the stack extends just above 
the boiler house roof. Recent tests show an average economy 
kor fan draugbt of 14:6 per cent. We think too little is 
being done in this country in fan draughts, especially in view 
of the many overloaded chimneys, and the general expense of 
chimneys and the loss due to the non use of economigers. 


Deutsche Electro-chemische Gesellschaft. — The 
annual meeting of the Deutsche Electro-chemische Gesell- 
schaft is to be held at Göttingen on May 25th, 26th and 
27th next. Among the papers to be read is one by Prof. 
W. Nernst, of Göttingen, on “Electrical Electrolytic Con- 
duction at very High Temperatures.” 


The Baffalo and Niagara Falls Electric Railroads, 
—The most stupendous deal that has ever ocourred in electrio 
traction affairs in the United States has been perfected in 
connection with the electric railroads in the vicinity of 
Buffalo and Niagara Falls. Under its terms all the railways 
of the city of Buffalo, the lines connecting that city with 
Niagara Falls and SE the electric road of Niagara 
Falls and the Niagara Falls Park and River Reilway on the 
Canadian side at Niagare, all fall into the ion of a 
syndicate capitalised at $25,000,000. While there is yet 
much believed to be back of the plans of the syndicate, it is 
known that it is proposed to retire all the stock bought with 


an issue of new bonde, while there will also be a new issue of 
preferred and common stock. This new issue of stock will 


at a greatly increased capitalisation, in order to take care 
of the vast properties involved and allow a profit to be made 
on the investment. The electric roads whose future is con- 
cerned in the deal consist of the Baffalo Railway Company ; 
the Buffalo Traction Company; the Buffalo, Bellevue and 
Lancaster Railway Company; the Buffalo and Niagara 
Falls Electric Railroad ; the Buffalo and Lockport Road ; 


the Niagara Falls and Suspension Bridge Railway ; and the 


Niagara Falls Park and River Railway. But in addition to 
these electric roads the new syndicate becomes the possessors 
of two of the great Niagara bridges, one of them the fine 
new upper steel arch, owned by the Fiagara Falls and Olifton 
Suspension Bridge Companies, and the other the proposed 


new suspension bridge now in course of erection across the 


Niagara gorge at Lewiston. These bridges will afford cross- 
ings for a belt line about the gorge, while the possession of 
the Boffalo and Niagara Falls road gives trackage facilities 
from Buffalo to the Falls on the New York side. As the 
Niagara Falls Park and River Railway now control a fran- 
chise for a line from Fort Erie to Chippawa on the Oanadian 
side, it will be seen that they have all the rights for a belt 
line skirting the Niagara river on both shores from Lake 
Erie to Lake Ontario. Much of the stock of the several rail way 
companies was bought below par, but it is understood that 
the stockholders of the Buffalo Railway Company will receive 
par ; also that about 75 cents was paid for stock of the Buffalo 
and Niagara Falls road, and about 50 for the Boffalo and 
Lockport road. The amounts involved in the purchase of 
the various interests are about as follows :— 


Buffalo Railway Oompany > ... esa . $15,215,000 
Buffalo Traction Company ies vv eo 3,858 
Boffalo and Niagara Falls Railway 2,250,000 
Buffalo and Railway ... = ie 1,500,000 
Niagara Falls Park and River Railwa eas 1,000,000 
Lewiston and Queenston Heights Bridge Со. _ 285,000 
Total . $24,108,000 


This statement above given is exclusive of the property of 
the Niagara and Clifton Bridge Company's property. Farther 
announcements as to the ultimate scope and purpose of the 
big deal may be expected to follow soon. The bonds of the 
Niagara Fall and Clifton Bridge Company are out to the 
extent of about $400,000, and are understood. to be equally 
divided between Canadian and United States capitalista. 


Electrical Motors in a Printing Office.— Each press of 
the Chicago Daily News is equipped with two 5-H.P. віх-роіе 
motors of 200 revolutions maximum speed, suspended on the 
press at right angles to the main shaft. The motor shaft carries 
an automatic friction clutch and worm engaging with a brass 
gear wheel on the main shaft. This reduces the press shaft 
to a minimum speed of 10 revolutions per minute, with a 
steady movement free of jerks or jumps. Each motor 18 
operated by a speed regulator with a compressed air cylinder 
and о arranged so that the motors сап be adjusted to 
any speed through the rheostat. By simple movement of an 
air cock, the operator can move the press cylinders even & 
sixteenth of an inch. These small motors are, of courte, 
employed in the adjustment and paper threading 5 
&c. The main power is derived from a 40-H. P. slow speed 
multipolar motor, with simple reduction gear. It is con- 


‘trolled by a 55-point rheostat. By the convenience thus 


introduced, it is found that these electrically-operated preeses 
give an increased output of 20 per cent., and save a lot of 
labour. There is now no breaking of the paper, and no 
clogging up, and injuries to men, especially in the threading- 
up operation, have been stopped. 
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The Article Club Industrial Exhibition.—The Article 
Olub is arranging for an exhibition on a very lavish scale to 
be opened in May, and judging from the c r of the 
preliminary announcements, we imagine that the Crystal 
Palace will be visited by engineering and electrical men in 
crowde. There will be over 100 exhibits, but each particular 
industry will have only one representative, as the rules of the 
Article Clab do not admit competitive firms into member- 
ship. This so to speak exclusiveness will not, we are given 
to understand, prevent diversity in the exhibits, while it will 
have the advantage of avoiding that monotonous repetition 
which meets one in general exhibitions. The engineering 
section will be a particularly strong feature, while all the 
moving machinery at the exhibition will be driven by electric 
motors. The musical and sporting programmes are in the 
most eminent hands, the former being under Sir Arthur 
Sallivan's control, Dr. W. G. Grace being responsible for the 
latter. The doctor will captain an Article Club cricket} team 
against one drawn from the Houses of Parliament. 


Partnership and Change ef Address.—Mr. A. H. 
Preece writes to say that as his father, Mr. W. H. Preece, 
C.B., F.R.S., Pres. Inst. Civil Engineers (late engineer-in- 
chief of the Post Office) is commencing practice as a consult- 
ing electrical engineer, he is giving up his present offices 
after March 25th, and will be associated with him at 18, 
Queen Anne’s Gate, Westminster, S.W. Major Cardew, 
R.E. retired (who has been for the last 10 years electrical 
adviser to the Board of Trade) and Mr. Llewellyn Preece 
(Mr. A. Н. Preece’s brother) will aleo become partners with 
ae Preece. The firm will be styled “Precce and 

ew.” 


Sterelectrolysis.— A new method of electrolysing 
minerals has been worked out by Francois Mayen gon, and an 
account of it is given in the Comptes Rendus Assoc. Franc. 
Adv. Sci, 1898, 26, (II.), 847-348. Ihe name sterelectro- 
lysis is given to the following method of analysing miuerals. 
The fine powder is made into a paste with water, placed 
between two pieces of filter paper, and electrolysed between 
platinum electrodes with six dichromate cells. Metals 
or their oxides appear at the cathode, and acid radicles at 
the anode. For example, with galena, metallic lead and 
sulphuric acid are obtained, and with barytes, baryta ahd 
sulphuric acid. The separated constituents are then 
identified by ordinary analysis. 


Municipal согрега ева and Electrical Matters.— 
The Association of Manicipal Corporations held its annual 
meeting in London last Saturday. Sir J. T. Woodhouse, 
who presided in the absence of Sir Albert Rollit, delivered a 
speech moving the кора of the report, and made special 
reference to the telephone question, the municipal trading 
controversy, the electric power distributing schemes, and 
other matters affecting municipal bodies. As to the tele- 
phone question he said :— 

It must be gratifying to them all to find that the report of the 
Select Committee, of which he was a member, was substantially in 
harmony with the views expressed by that association, and it was 
also a cause of satisfaction that the Government had decided to legis- 
late in accordance with the recommendations of the Select Com- 
mittee. Some dissatisfaction had been expressed that the non-county 

were not treated by the Bill in the same way as the county 
hs, but he believed that the Government would reconsider that 
point in a manner favourable to the non-county boroughs. 

On the other points he said:— 

As to the General Powers Distributing Bill, it must bo a matter of 
great satisfaction to the municipalities the Ноше of Oommons 
rejected the messure, They would have to be а good deal on their 
guard with regard to the Committee on municipal trading. There 
should, probably, be limits to municipal enterprise, and they did not 
want to transgress these limits so as to interfere with private traders, 
but when it was recognised that the origin of the Committee was 
largely the same as that of the Powers Bill, it behoved them to take 
care that they were not entrapped into preventing municipalities 
aum рен, as in the past, in reference to matters of a public 


A resolution was passed to the «ffect that the provisions of 
any statute, enabling municipal corporations to provide a 
telephonic system should extend to. all such corporations, 
whether county boroughs or not, provided that they were 
prepared to undertake the supply of telephonic facilities over 
such area as the Postmaster-General might deem reasonable 
and sufficient. 


` Deceased was in his 78rd year. 


Obituary.—We deeply regret to notice the announce- 
ment of the death of Dr. Gustay Wiedemann, Professor of 
Physica at the University of Leipzig. Dr. Wiedemann's 
investigations in magnetism and electricity were very ex- 
tensive, and he is well known as the author of works on. 
the theory, his name being also lastingly associated with the 
Annalen der Physik und Chemie, of which he had been the 
editor since 1877. The magnetic relations of chemical com- 
binations, electric discharges, thé relations existing between 
the mechanical and magnetic. properties of bodies, gal- 
vanism, electro-magnetism and Ohm's law, were among 
the special lines of research followed up by bim. 
He was a foreign member 
dinburgh and London. 


— 


Royal Institution.—The following are among the 
lecture arrangements after Eat ter: — Prof. Silvanus P. 
Thompson, two lectures on “ Electric Eddy Currents (the 
Tyndall Lectures); Prof. Dewar, three lectures on the 
* Atmosphere." The Friday evening meetings will bə 
resumed on April 14th, when a discourse will be delivered 
by Prof. A. W. Rücker on “Earth Currents and Electric 

raction.” - Succeeding disoourses will probably be given by- 
Prof. C. A. Carns-Wilson and others. | 


of the Royal Societies of 


The Institution of Electrical Engineers.—We under- 
stand that the Institution of Electrical Engineers is to have 
a gathering in Switzerland some time in September. The 
idea is to visit the principal electrical works of which 
Zurich is & convenient centre. | 


Marriage.—The ELECTRICAL REVIEW extends its hea 
congratulations and bet wishes to Mr. Sidney Rentell 
(proprietor of Electricity) on the occasion of his marriage to - 
Sophie Paaline, eldeat ye ped of Mr. George Strohmenger, 
Bonnland, Quadrant Road, Canonbury, N. The event was 
solemnised on the 25th inst. at Unity Church, Upper Street, 
Islington, by Ње R:v. G. Dawes Hicks, M.A., Ph. D. 


Wireless Telegraphy.—The Times of Wednesday con- 
tains a despatch sent by ite Boulogne correspondent by 
wireless telegraph from Wimreux, а village on the French 
coast, to the South Foreland. The distance is 32 miles, and 
the vertical pole 150 feet high. Mr. Marconi conducted the 
experiments, and he left for England on Tuesday night 
along with officials of the French Government for continuing 
experiments at the Foreland. 


Coast Communication.—The Earl of Darby, in the 
course of a speech upon the work and progress of that 
splendid organisation, the National Lifeboat Institution, 
paid a tribute to the importance of telephonic and telegraphic 
communication between lightships and the shore and to the 

t assistance so rendered to the life-saving work of the 
nstitution. He was afraid, however, that electrical com- 
munications with lightships would always remain rather a 
difficult question, and a matter on which it would not do to 
place absolute reliance. There were technical difficulties 
which did not make communication so absolutely certain as 
it would require to be; but short of that, the commanication 
with lighthouses in many cases was most useful, and the 
communication with the principal points of the coast had 
also been of great value. The recent developments in the 
application of wireless telegraphy in this direction do not 
appear to have come in for specific mention. We can 
hardly think that the Institution is not alive to the 
importance of their effect upon the future of coast com- 
munication. | | | 


General Post Office.— The Post master-General has been 
pleased to appoint Mr. W. H. Preece, C. B., to be consulting 


engineer to the Post Offioe. 


Fire.—On Wednesday morning last a fire broke out on 
the premises of the Silvertown Telegraph Company, but it 
was speedily checked by the district fire brigade. The 
damage, which was slight, was confined to a building used 
as a store, and in no way interferes with the general work of 
manufacturing. 
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An Electrolytió Lamp.—Mr. Theo. Reyman, of New 
York, writes to thé New York Zlectrical World and Elec- 
trical Engineer as follows :— —__ 


- Having experimented with the oxides used by Prof. Nernst, I have 
designed a new form of lamp, which obviates the long wait before 
the oxide conducts the electricity. The apparatus I use is an aro 
lamp, tha upper carbon of which is raised by a magnet connected 
in series to form an arc. Around the arc I have placed a hollow 
cylinder of oxide, connected im shunt around the атс. When the 
switch is turned on no current flows through the cxide, but as the 
carbons complete the circuit the magnet raises the upper catbon, and 
the aro thus formed heats its jacket of oxide, which soon conducts 
the e c current under the intense heat evolved and becomes 
incan The arc between the carboh electrodes is broken, 
owing to the increased length of the aro and the reduced current 
which now passes through the incandescent cylinder of oxide. The 
upper carbon is fed by gravity when the current is turned off, pre- 
abi to impart the initial heat. I have successfally operated 
hres such lamps connected in series on 110 volts direct current. 


DK 
NEW COMPANIES REGISTERED. 

John Jenkins & Sons, Limited (61,186).—This com- 
pany was registered on March 16th, with a capital of £70,000 in £1 
shares, to acquire and carry on the business of builders’ m в, 
ironmongers, metal dealers, electrical and sanitary engineers, &c., now 
carried on at 34, 59, 56, and 57, Camberwell Red Lion Row, 
Сапа! Street, Albany Road, and elsewhere in Surrey, as John Jenkins 
and Sons,” and to enter into an agreement with John Jenkins. The 
first subscribers (esch with one share) are:—Jobn Jenkins, Oheyne 
House, Denmark Hill, S. E., merchant; John Jer ROUEN Holmdene 
Avenue, Herne Hill, B. H., merchant; , Rosebank, 
Evelyn Road, South Wimbledon, clerk; Walter H. Jenkins, 2, Bays- 


22—4, Lower Kennington Lane, S.B., printer; and Frederick О. 
Wa 22—4, Lower Kennington Lane, B. H., printer. The number 
.of directors is not to be less than three nor more than seven. The 
first are John Jenkins, Oharles J. Olark, Samuel M. Waterfield, and 


John Jenkins, jan.; qualification, 200 shares; remuneration £200 
Em divided between them. Registered office, 55, Camberwell 


Telephone and Switchboard Syndicate, Limited 
(61,146).—This company was on March 17th, with a 
capital of £10,000 in £10 shares, to carry on business as financiers, 
company qnom underwriters, conoessionaires, contractors for 
public and other works, capitsliste, or merobants. The first sub- 
scribers (each with one share) are:—W. Н. Sinclair, 8, Ducie Road, 
Oxford Road, Manchester, secretary; Arthur H. Cowley, Thornfield, 
Priory Road, Sale, secretary ; John D. Haddock, 88, Broughton Lane, 

ester, secretary ; Eugene Ohevalier, 70, Derby Street, Hulme, 
Manchester, book-keeper ; Wm. Oawthorne, 2, Florence Street, High- 
Manchester, k; Oharles E. Oraig, 50, Bradshaw Street, 
Manchester, pene Teepe Ernest Griffiths, 251, Wellington Road 
South, Stockport, clerk. The business is vested in a manager or 
managers, The subscribers are to appoint the first. 


Auckland Electric Tramways Company, Limited 
(61,199).—This company was registered on March 22nd, with a 
capital of £150,000 in £10 shares (7,50) preference), to construct, 
1 lease, or otherwise acquire any tramways or railways in 

ustralasia, to equip, maintain, and work by electricity, steam, or 
other mechanical power, or by horse-power, any tramways or railways 
owned by the company, and to on the business of tramway, 
railway, omnibus van propri electrical engineers, elec- 
tricians manufacturers of electrical apparatus, suppliers 
of electricity, &c. first subscribers (each with one share) are:— 
O. Rivers Wilson, G.O.M.G., O.B., Donington Houre, Norfolk Street, 
W.O.; O. W. Fremantle, K.O.B., Donington House, Norfolk Street, 
W. O.; Emile Garcke, Donington House, Norfolk treet, W.O., 
civil pincer ina Stephon ellen. 8 House, Norfolk Büreat! 

il en ; п, n House, olk Street, 
О; o gea B i Norfolk 

е е9 
Norfolk Street, W.O., . The 
less than 


per 
and a sum equal to 5 cent. of the ordinary dividend divided 
BOE Y + Lm Registered offlos, Donington House, Norfolk 


Interchangeable Flash Sign Syndicate, 
(61,208).—This company was registered on March 


Limited 


; George F. Longden, Court Ledge, Brook Green 
th, Table “A” mainly applies. 1 | 


Argentina Electric Traction Company, Limited 
(61,211).—This сою ge was registered on March 22nd, with a 
capital of £500,000 £5 shares, to adopt an agreement with the 
Anglo-Argentine Tramways Company, Limited, to construct, equip, 
repair, maintain and work tramways under contract or as owners, 

d by electric traction or otherwise, and to carry on business as 
electricians, electrical and mechanical engineers, and suppliers of 
electricity. The first subscribers (each with one share) are:—E. A. 
Lazarus, 52, Threadneedle Street, E.O., bank manager; J. F. Nau- 
heim, 56, Oanfield Gardens, N.W., gentleman; Albert R. Monks, 88, 
Cannon Street, H. O., managing director; Alfred Olements, 118, Heath 
Street, Hampstead, secretary ; Harold E. Charles, 49, Nunhead Lane, 
Peckham, clerk; James Т. H. Hudson, Holly Bush Нопзе, Holly 
Mount, Hampstead, clerk; Henry A. Bumpus, 2, Lansdowne Road, 
Old Chariton, Kent, clerk. The first directors (to number not less 
than three nor morethan five) areto benominated by the subscribers; 
qualification, £500; remuneration, as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


. Cambridge Electric Supply Company, Limited 
(36, 457).— This company's annual return was filed on March 21%, 
when. 9,423 shares were taken up out of a capital of £100,000 in £10 
shares. £8 per share lias been called on 4,970 shares, and £2 per 
share on 4,453, resulting in the payment of £48,666. 


Scarborough Electric Supply Company, Limited 
(37,567).—This company’s annual return was filed on March 13%, 
when 4,5CO shares were taken up out of a capital of £50,000 in £10 
shares, £9 per share has been called on 4,000, and £4 per share on 
500, 38,088 (including £142 paid in advance) has been received, and 
£59 isin arrears. 


The Telegraph Improvement Company, Limited 
(15,475).—This company’s annual return was filed on January 17%, 
when 15,006 shares were taken up out of a capital of £100,000 in £1 
shares; 15,С00 are considered as paid, and £6 been received. 


Kensington and Knightsbridge Electric Lighting 
Company, Limited (26,193).—This company’s annual return has 
just been filed. The capital is £350,000 in 50,000 ordinary, 10,000 
first preference, and 10,000 second preference shares of each. 
15,000 ordinary, 10,000 first preference, and 6,687 second preference 
shares have been taken up, and 5,000 ordinary are considered as paid: 
£5 por раге has been called on the others, and £133,435 has been 
тесе ° 


Northampton Electric Light and Power Company, 
Limited (28,€40).—This company's annual return was filed on 
March 15th. The capital is £50,000, in 10 “A” and 49,990 “В” 
shares of £l eech; 10 “А,” 17,288 “В” ordinary, and 7,000 prefer- 
ence shares have been taken up, and £1 per share has been called oa 
10 “ A,” 15,000 “B” ordinary, and 7,000 preference, while 103, per 
share has been called on 2,288 “B ” ordinary; £23,027 бе. bas been 
received, and £249 5з. isin arrears. 


CITY NOTES. 


Willans & Robinson, Limited. 


Tum tenth half-yearly report of the directors, submitted at the 


ordinary general meeting of the. com , held at the City 
Termin nesday, March 


th articl 
leaving a balance of £9,206 4s. 1d. From this the 3 
ption sinking fund, £3,500 


been disposed of, as follows:—£163 12s. 7d. has been written 

removal expenses; £3,368 68. 8d. has been written off the value of 

freehold works at Thames Ditton, and £1,606 7s. 10d. off sundry 
items of plant at Thames Ditton. £966 Us. bd. is kept in hand, ina 
removal suspense account, and E5, OCO has been carried to the reserve 
fund. As the period of the accounts now presented corresponds with the 
conclusion of the fifth year of the company’s working, it may be 
pointed out that the sums reserved out of profits in the five years, 
viz , £25,146 9s. 11d. in the reserve fund, £10,000 in the debenture 
redemption fund, and the balance of £3,706 4s." 1d. now carried 
forward, amount together to £38,852 14s., and that this sum exoeeds 


aide Jo DR io DX у a 
* These sums include the appropriations named in the preoeding 
paragraphs. 


last 
accounts to the credit of the share premium suspense ассашь ше 
the 


Wr the amount paid for the goodwill of. the business. The last year, and course, for the moment necessari unproductive. Ol course in the 
1 2 nore arly the last half-year, have been marked by a great future forward vonfidently to а good return frm the 
mi merenge in the demand for the special class of machinery which the money so laid out. With regard to the revenue at the London 
Um company manufactures. As bas been pointed out before, there has stations, they must remember that this was the first 


Е also been А 

mii ailled upon to supply. Twelve months ago it was announced that an that therefore & 
| engine was on order to develop as much as 1,500 horse-power, ® been remunerative. The gtoss revenue from the London stations 
notable advance upon the sizes previously made by the company. had amounted to £22,261, which was as much as they coald 
gis months ago the directors were able to state that the number of fairly have expected under the circumstances. The proportion of 
es on order bad increased to four. The number on order now net revenue to gross revenue at the North London station was not 

is 16,and there is reason to expect that much larger sizes willbecalled ery satisfactory, but there were exceptional. causes for that, which 
for. The directors believe that the increased demand for engines, and would probably not occur again. Coal had cost them much more 
and already this year, in that respect alone, Mr. Lawson, 

will continue to increase to an extent far exoeeding the present their engineer, bad able to make & reduction of 1d. per t nif, 


producing powers of the company’s plant. They also believe that if and he h that before the year was out that reduction would 
unable to accept the orders offered to it, they amount to fd. They were able to consider the resulte of the Wands- 


—- the company becomes 
inn will pass into the pands of foreign competitors, with permanent worth station altogether satisfactory, because there they found that 
ii injury to the reputation of the company and to the interests of the out of a total of £11,042 received £4,958 was clear rofit. Mr. Lawson 
shareholders. The directors are of opinion that the plant estimated that the sales of both the Bt. Luke's and th: Holborn du trict 
should be increased, and that larger and more werful tools should for the present quarter, March, would be equal to those of 
consider that t e manufacture of the December quarter, which was the best uarter of the year, and he 


be provided. The directors 

e boiler should be taken up upon 9 larger scale tban has also hoped that that rate of progress Wo d be sustained to the end of 
hitherto been contemplated, or than is possible at Rugby. Under the year, and if that expectation was fulfilled he f estimated 
these circumstances the directors ргорсво to take the existing boiler that the result of the sales of current in Wandsworth during the 
shop at Rugby as an additional machine shop, and to make some present year жос e mould be which it was in 198, and that in 
other additions, adding in all about 60 per cent. to the spa now case of Bt. Luke's it would be three-fourths more. If those esti- 
available for machine tools ; they also propose to double the size of mates were realised, the result would be а very much larger proportion 
boiler works upon a cite of net profits to F üs because while there would bs & con- 


„ү! the foundry. They pro to ere 
| us which bea boon xs near Chester, upon the river Dee, with the sid increase receipts, the standing charges at the stations 
ME се к аа Da a ану be ee, e ae id So un 
| going scheme has had dds ery careful consideration of the director very largely in the accounts of last year, yet he believed the results 
TEM who are satisfied as to its advan and its necessity. It will already achieved were in excess of the resultsachieved by similar 
к Tender necessary an increase Of tal, and resolutions will be un gs in London in the same period. They ho to have u 
Е. submitted to the meeting authorising the creation of 40,000 new 12166 demard for the supply of power, and already they bad bad 
js thares of £5 each, for one-half of which the directors propose to applications for motors equivalent to about 900 horse-power, and 
an invite subscriptions in the course of the ensuing month, to were negotiations still under consideration for & much larger 
provide for the necessary new buildings and plant, and to SU iy smount of power supply. That would be of very great value to them, 
т) акене, тенот ома тма . aun la cnp 
. rence J e 
DES ist t Reed to ond] недр to the Satisfaction of both cisases had a Bil which had pessed the ‘House of Commons, and which 
no of shareholders, and to take power to issue half the new shares as was now under consideration by & Select Committee. That Bul 
"T preference an as ordinary shares. would enable them to cope much with the demand 
{от the supp! of current which had already developed, 
rit be : | and also for the Increased demand which they confide.tly expected 
* * | | . i in tbe future in their existing districts, and also in any new district 
zx } | | 3 might 5 acquire. The Bill Dyes also па 
22 ‚ . m scroas veniog areas, now верата n some Cases 
Эт) - The d of Lendon and рот | the central stations from ontiying districts Kc. tel oon fident that 
р : would soon aw would ena em to con- 
ab! | El s Lighting Company, mit duct their business Lees economically and efficiently, not only ia 
| Tun report to be presented to the shareholders at the fifth ordinary their own interests but also in the interests of the consamers. Не 


general meeting of the company states that tbe capital ex- hoped that by the time of the next annual meeting he would be able 


ue penditure during the year, of the company’s London to inform the shareholders that all their principal mains in the 
A districts, amounted to £148,797 16s. 2d., making the total expenditure Oamberwell, St. Goorge-the-Martyr, and Bt. Olave's districts had been 
P on account of those districts, up to December 31st last, £562,587 6s. 2d. completed and were bringing in a substantial revenue, and 
A This expenditure was met mainly by the balance of instalments falling he also hoped that the mains would be laid through W:s- 
. due on the 10,000 ordinary shares issued at par, and allotted pro rata tern Holborn. As regarded their provincial undertakings, they had 
tee to the ordinary sharebolders on December 6th, 1897. Thenetrevenue Very good reason to be satisfied with their investment in the R ch- 
Bn for the ^ including the balance from last account, anà after pay- mond Company, an investment which, he believed, would considerably 
ment of proportion rents, rates, taxes, interest, and general esta enhance in value in the near future. At Dover the progress had been 

lishment charges, is £17,975 186. 0d. Out of this sum an interim "uh , the revenue there having been increased by а 

dividend on the shares for the half-year ended June 30th more than £1,000. At Bournemouth there had been very rapid 

last, at the rate of 6 per cent. per annum, has been rt and tbe and continuous The company there been able to 

now that a farther dividend on preference a di of 4 per cent. for the past year, and there coald be 

, be at the samo rate. uo doubt that, as time went on, the value of that investment wou 


& en declared 

This will leave ® balance of £5,775 18s. 6d., which it is proposed to be considerably enhanced. viewing the whole matter, he was 

carry forward. In the above amount nothing is included for the con- sorry that they were not in & position to declare a dividend yet, but 

siderable increase in value that has taken place in the company's sorry that hey TT that the period of patience and probesion Ott eat 

investments, which stand in the balance-sheet at cost. The company at en „and that they might look forward with confijence 
a Bill in the session of Parliament, the main to the future for a substantial, steady, and rapid success. | 


oting 
objects of which are to the company to obtain compulsory Mr. J. B. Baarruwalte (deputy chairman) having seconded the 
discussi n. 


of London 
approving im bed. d a a eth, 1899, Dd confirmed at | 
on January ‚ап А 
gu bse quent extraordinary general meeting held on February 13th last. Dover Electricity Supply Company. 
Bra WILLIAM Н. ORUSDALL presided on 15th inst. at the fifth ordinary 


meeting of this бош аг: 


Тын fifth ordinary general mest ng of the shareholders of this com- From & re supplied we understand that the CHAIRMAN 
pany W% held on day last at Winchester House, Old Broad stated that year's accounts showed a material improvement ia 
Btreet, Lord Rathmore presiding. the company’s position. He desired to remind the shareholders that 

CRAIBMAN, i ape m of the , said he some five or six years it was mooted that the municipal authorities 
thought the shareholders would agree with the board in thi should take up the supply of electric light in the town, he thea 


that on the whole the ee a satisfactory and encouraging. holding the office of Mayor. He could not uade some cf his 
They thought it was ту in the proof that it рте с the ollesgues to do this, but was determined tha e town should have | 
steady progress af the business, and encouraging in the hope that it the benefit of an electric supply. It therefore became his duty to 


held out substantial rewards in the near future, and greater Suo- cast about for the means of finding capital for the new enterprise. 


cesses which he believed would follow. That company was still He was fortunate enough to meet bis colleague, Mr. Sellon, who 
all under- introduced bim to Mr. Lawson. Through the kindnéss of the B:ush 


temporary | 

, and tbe record of the pest 12 months and the works erected and equipped. He was reminded that at 
con firmed their confidence in the inherent value of their under- Eastbourne the Corporation had ust agreed to take over the electric 
talking, ud in the favourable prospects which they believed lay undertaking at something like 100 per cent. above the capital outlay, 
before them inthe nearfoture. The capital expenditure during the and knowing Eastbourne he thought he might say that the Dover 
year on their London stations bad amounted to £148,798, of which atation wasa better one and that they had got a very valuable property 
47104,9060 was on account of mains, transformers, motors and meters, which was capable of enormous develo ment. The sbareholder4 
and of that £104,000 £45,922 was in respect of Camberwell and would no doubt have heard that there had lately been а movement in 
£12,828 for Eastern Holborn, much of which expenditure was, of Dover to take over their concern, but it seemed to him that the 
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company could have no desire for negotiations, at any rate on the 
preeent basis of the carning power cf the ccmpany. For 1808 a 24 
per cent. dividend would bave been able to have been paid on the 
whole cspital employed but for the fact that a considerable amount 
bad had to be paid for interest on advances. These advances 
weuld now be paid off, the whole of the share capital having 
been issued, and a premium as high as £1 per share had been obtained 
on some shares dealt in. He hoped that they would earn and dict- 
tribute a considerably larger percentage in respect of the present 
year. There was practically no limit to the amount which they could 
pay in dividends, and -he hoped that it would not be long before 

ey were paying, say, 122 per cent., which they could do without 
reducing their present rate for current. He might remind the share- 
holders that any rale on the part of the company fcr the next 12 
years would be entirely a matter cf negotiation, and even then, 
though COM DUO the undertakirg would have to be bougbt as a 
going concern. е progress cf the company had been exceptionally 
good; a loss сї £950 cn the first nine months’ workirg in 1895 was 
reduced in 1896 to a loss of £450; in 1897 the prc fit was £1,100; and 
in 1698, as they would see, the profit had risen to £2,200. Though 
the Corporation, if they desired to take over the concern, would have 
to pay a very heavy premium, he thought that nobody would wish 
the company had not started, as perhaps then they would still be 
without the electric light, and be thought nobody would care to 
return to the days of gas and candles, and when the electric cars did 
not exist. With regard to tbe accounts for 1898, the further capital 
expenditure had been for the purpose of meeting the increased de- 
mand, and he hoped that still further calls for the expenditure of 
capital would be necessitated for the same reason. In view of the 


fact that every one of the ordinary shares had now teen placed, and. 


that the loan would be extinguished with the proceeds, and that they 
hoped, also, to extinguish the debit standing to the debit of profit 
and loss account, he thought that the position was very satisfactory. 
The lamp connections at the end of the year bad been approzi- 
mately 12,5С0. The plant capacity bad been raised in 1898, so that 
it would deal with about 26,000 lamps connected; this meant that 
with the present plant nearly double the revenue could be earned, 
and that a much ] revenue-earning capacity could be 
reached by the expenditure cf comparatively small addi- 
tional amounts. He was glad to вау that a contract had been 
entered into for the supply of light, and probably a certain 
amount of power, to the contractors for the National Harbour. 
In addition to this the applications for ordinary lights had been 50 
per cent. more than those received in the corresponding period of 

t year. The directors and their friends held a very considerable 
portion of the capital of the company, and they would therefore do 
tbeir best in the interest of the company, but he desired to also 
think the staff for their services. He moved the adoption of the 
report and accounts. 

Mr. B. H. Van Tromp seconded the resolution, which was carried. 

The retiring directors and auditors were re-elected, and & vote of 
thanks to the chairman terminated the proceedings. 


The Richmond (Surrey) Electric Light and Power 
Company, Limited. 


Тни report presented to the general meeting of the company, held 
at Moorgate Court, Moorgate Place, London, E.O., last wet k, states 
that the capital account shows an expenditure during the year of 
£6,452 12s. 3d., chiefly upon machinery and mains, making a total 
sum of £51,246 4s. expended to December 31st last. The balance to 
credit of net revenue acoount, including the amount brought forward, 
and after payment of interest charges and reduction of suspense 
account, is £1,340 129. 4d. Out of this sum the directors recommend 
the payment of a dividend on the ordinary shares of the company at 
the rate of 4 per cent. for the year, less income-tax, which will absorb 
£1,211 8s. 6d., thus leaving £129 3s. 10d. to be carried forward to 
next account. The equivalent of 12,352 8-O.P. lamps were con- 
nected to the company's mains at December 31st last, showing an 
increase equivalent to 2,840 8-C.P. lamps connected for the year. In 
order to meet the rapidly increasing demand for current, additional 
plant has been installed, and further additions will be made during 
the present year. Oonsiderable extensions have been made to the 
company’s mains, and further extensions are in contemplation. 


The Exploration Company, Limited. 


Ат the annual meeting on 22nd inst., Mr. H. MOSENTHAL, who presided, 
in the course of his speech regarding the operations of the above 
company, said that there bad been no alteration in the company's 
holding in the shares of the Central London Railway. Its opening 
had been delayed beyond their expectations owing to unforeseen 
difficalties, but they were satisfied that, when the line was cpened, 
it would be found to meet a real want and benefit shareholders in 
proportion to its utility. Their shareholding in the Electric Trsc- 
tion Ccmpapy had been slightly increased. Their report referred to 
the satisfactory position of the Compagnie Gér érale de Traction, the 
ordinary and founders’ shares of which were largely held by them. 
The position had still further improved sirce the issue of their repcrt, 
inasmuch as the concessions for electric tramway lines de penetration 
for Paris asked for by the Compagnie Gérérale de Traction and 
approved by the Conseil Générale de la Seine, received the ssnction 
of the Conseil d'Etat last Thursday, and it was expected that the 
official decree, enabling work to ccmmence, would issue immediately. 
Through the cnterprise of the Compagnie Générale de Traction they 
w ere confident that Paris and its suburbs would at no distant date 


The Dover Corporation 


be covered with a network of electric tramways of over 200 kilo- 
metres of new lines; and such lines as were of importance to the 
great Paris Exhibition of 1900 would be in working order at the time 


of opening. 


Commercial Cable Company. 


Tux report of the directors for the year 1898, presented at the 
annual meeting held on 6th inst., stated that the net traffic earnings 
from cables and landlines increased $107,410 over tke previous year. 
Out of the balance to the credit of revenue account there had been 
set aside a scm of $350,000 as an addition to the reserve fund and 
also an amount of $100,000 to the fund for insurance of stations, 
apparatus, and repair eteamer, and these sums would be invested in 
first-class securities. The reserve furd amounted to $3,037,103, and 
the insurance fund to $200,0C0. During the year there bad been 
issued $2,000,000 4 per cent. first mortgage bonds. The proceeds 
from this issue had been partly ded in acquiring the property 
of the Pacific Postal Telegraph Cable Company and further exten- 
sions of landlines, thereby adding to the company’s landline system 
3,449 miles of poles, 12,841 miles of wire, and 468 cffices. After pro- 
viding for all operatirg expenses and reserves, the balance of net 
revenue, including the amcunt brought forward from the previous 
year, amounted to $1,908,759, out of which had been paid interest 
on the bonds and debenture stock ($704,296), and dividends and 
bonus on the capital stock ($800,000), leaving a balance of $404,463 
to bs carried forward to the present year. 


National Electric Free Wiring Company.— Mr. R. 8. 
Bain, who presided at the meeting of company in London last 
week, said that considering the business was a new one, the directors 
had every reason to be satisfied with the progress made and the 
P of the future. They had entered into contracts with 
various places, and opened offices at Blackpool, Bradford, and other 
places in the North of England. They started the year with only 
85 installations, they finished it with 680, all of which were revenue 
bearing. The directors had inaugurated a system of wiring on the 
bire-purchase system. The report was adopted, and the name of the 
company altered to the National Electric Company, Limited. 


The Direct United States Cable Company, Limited. 
—The board bave resolved upon the Rayment of an interim dividend 
of 3s. per sbare, free cf income-tsx, being at the rate of 3 per cent. 

annum, for tke quarter ending March 31st, 1899, such di d to 
payable on and after April 26th next. 


Rmithfield Markets Electric Lighting Company.— 
On Monday last, at the ‹ fices in Throgmorton Street, an 
general meeting of the shareholders of the above-named company was 
held, at which the resolutions submitted to and passed by a previous 
meeting for the purpose of authorising the alteration of the articles of 
association of the company, with the object of enabling the company 
to obtain a quotation of the shares on the Btcck Exchange, were duly 
submitted and confirmed. 


Stock Exchange Notices.—Applications have been made 
to the Stock Exchange Oommittee (1) to 1 day 
in and to grant a quotation to: ty and South London Railway 
Oompany—37,500 ordinary shares of £10 each ; to appoint а 1 
settling day in :—Doulton & Oo., Limited— 233,334 5 per cent, cumu- 
lative preference shares of £1 each, | 


TRAFFIC RECEIPTS. 


The Blackpoo 1 and Fleetwood Tramroad Company.—The receipts for the week 
ending Merch 95th, 1899, were 4174 15s, 6d.; aggregate to date, 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending March 24th, 1899, were nent 11s, 7d. ; corresponding period, 
1898, £2,897 14s. 7d. ; decrease, 258 Bs. 


sponding period, 1998, £13,692; increase, £494. Miles open, 8j. 


Blectrio Tramways.—The receipts for the week 
ending March 25th, 1869, were £124 18s. 2d.; week ending March 
96th, 1898, £111 9s. 8d.; inorease, £18 85. 6d. Total receipts to 1999, 
£1,696 12s. 10d.; corresponding period, 1698, £1,277 18s. 7d.; increase, £418 
148. sd. Miles of track open week ending March 25th, 1869, 8; week 
ending March 26th, 1898, B. Car miles run week ending March 
95th, 1899, 4,858; week ending March 26th, 1808, 8,099. Number of 
саг, week ending March 25th, 1899, 11; week ending March 36th, 


The Dublin United Tramways Com The гесе! for the week ending 
E ys Company pis nt 


Friday, March 24th, 1899, were as follows:—D. U. T. 

£1,462 3s. 10d. ; ditto, electric cars, EI 16s. 11d.; D. В. D. Co., electrio cars, 
£556 19s. 7d.; total, £2,841 Os. 4d.; Sorreeponding week last year-. U. T. 
Co., horse cars, £2288 148. 4d.; ditto, el o cars, #896 10s. 4d; 
D. 8. D. Co., electric cars, £417 17s. 2d. ; total, £8,028 1s, 10d. ; decrease, 
£187 is. 6d.; aggregate to date, £88,106 12s. 1d.; ditto last year, £88,874 116.84. ; 
increase to date, £1,882 0s. 10d. Worked:—The mileage open is 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
March 26th, 1899, amounted to £1,269; corresponding week last year, 
£1,808 ; deorease, £94. 


The South Staffordshire Tramways Company.—The receipts for week ending 
March 24th, 1899, were 4542 198. 7d.; te receipts for 13 w 
£7,092 128. 10d.; week ending March 25th, 1808, 4562 11s. 8d.; 
receipts for 12 weeks, £6,904 11s. 5d. 


-a 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


presi der _ Dividends f a Closing during we 
NAME, о anes 101 otation п 
Issue. тае the last three years, d Sand. 98501 99th. var . ine: 
60,000 | Aluminium '* A" shares, Nos. 1—60,000  ... yis iss Lu 0 ә 8 — 8 — г T 
90,000 Do. 43 % 1st Mort. Deb. Stock Red. T ... Stock В $ 94 —100 94 —100 984 ЕЧ 
80,000 а 5 е А А „| 10 T 6 %| 194— 20 194— 20 20) | 193 
о. . 6 um. ; 80 2001—40 000 
10,000 | issued at £2 10s. prem. айра), 20 : " — 137— 14} | 181— 14} 14 18i 
100,000 Do. do. 5 % Perpetual Debenture Stock ... Stock jus 126 —129 |126 —129 128 є 
‚000 Brush Elecl. Enging., Ord., 1 to 90,000 .. ... 8| nd | nü : 1 li— 2i 2180 2 
90, 000 Do. О. Non-oum. E Pref., 1 to 90,000 2 nil 4 % 0 24— 28 se » 
126,0001 Do. do. 42i eb. Stock ... Stock € .. 110 —114 110 —114 - , 
50,000 Do. do. 2nd Deb. Stock Red. Stock| .. ‚ .. |102 —105 |102 —106 T т 
20,000 | Callender’s Cable Construction shares, Nos. 1—20, 000 5| .. 1 134 1 134 123 | ... 
90,000 Do. do 4] 9 Ist Mort. Deb. Btock Red. Stock) ... ; . |114 —117 |114 —117 sis Vis 
85,250 | Central London Railway, Ord. Shares aan - eo | 10] .. d. T 94— p 98— 10} sux "T 
178,808 Do. do. do. £8 paid  ..  ..| 10 = iis 71— 8 72— 84 m 5 
61, ро. do. Pref. half-shares £3 paid eee TII ҮТ eee eee 34— 4 8)1— 4 eee 
71,447 Do. do. Def. do. £5 paid... ies T ds 44— 4 44— m 
680,0001| City and South London Railway  ... tock! 15,%| 14%) 24%] 68 — 70 | 68 — 70 68 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. 10 | ... Эр NE 44— 51 4$— 54 ids 
82,008 a & Oo., Мое, 1 to 82,0908 .. 8| .. | Vos 81— 33 81— 3% А " 
Do. 5% let Mort. Beg. Debs., 1 to 743 of | 
82,850 £100, and 901 to 1,070 of £50 Red. eee eee ee ae 98 те 101 98 —101 eee ee 
99,261 | Edison & Swan Utd. El. Lgt., ** A" shares, £3 pd.1t099,261 5| 5 6 es 21— 2§ 2 — 24 22 
17,189 Do. do. do. “A” Shares, 01—017, 189 5 5 6 zs 4— 5 4— 5 o - 
194,023 Do. do. do. 4% Deb. Stock Red. ... | 100 | ... ee .. | 97 — 99 97 — 99 98} és 
112,100 Electric Construction, 1 to 112, 100 eec ese oe 2 Б 6 6 21— 24 24— 28 28 sec 
,000 Do. do. 7 Cum. Pref., 1 to 25, 000 ees 2 7 7 7 8 — 84 8 — eee ae 
140,800 Do. do. 4 Perp. 1st Mort. Deb. Btock Stock сга .. 1108 —106 |108 —106 1053 | 10 
91,196 | Elmore’s Patent Dopper Depositing, 1 to 70,000 ... ies . gi pst §— 2— ve m 
67,275 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. " aes | T" $— $— eds si 
9,6001| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 „| 10] 7 7 .. | 10 — 12 10 — 12 is х 
12,500 | Henley's (W. T. Telegraph Works, Ord. „. ,..  ..| 10|10 4| 12 17 26 — 27 26 — 27 965,| 26 
8,000 Do. do. 7 % Pref. | 10| 7 7 184— 194xd| 18— 194 | 191 
50,000 | Do. do. do. 4 Mort. Deb. Stock.. Stock 44 | 443) ... 112 —115 ха112 —116 su quet 
50,000 Таса кир, керо and Telegraph Works ..| 10 | 10 10 10 Ф| 214— 221 211— 22A| 210 
00,000 ub oe as do. a 4 Ф 1st Mort. Debs. | 100 | ... | ... | ... |102 —106 [101 —106 es ШЕЕ 
way, ses es o o» | 10 | 2195 849) 84%! 10 — 1 9H — 15 жен | ^а 
197000 moot Do. Pref., £10 paid eon een 10 5 5 5 144— 14i 1 — 14; eee eee 
13,400 Telegraph Manufacturing, Ord. Nos. 6, 601 to 20, 00 5 . " sas 94— 10} 94— 10 - m 
18,400 Do. do. 5% Cm. Prf. Nos. iln to 20,000 b TP TP eee 52— 6} 54— 6 Р eee e 
__ 540, 0001| Waterloo and City Railway, Ord. Stock бе 100' ... sal 8 91109 —112 109 —112 SN 
t e Stock Exch chango. Unless otherwise stated all shares are full psi. 
чч Dividends marked § are Lar conaiting ot th iter part ot o ey otharwine iid al sha D 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
ев ham Electric Supply, £5 (fully paid) 104. National Electrio Free Wiring, 10s. paid, §—}. 
British Aluminium, » 103—115 ; 7 ‚ 12—18 Smithfield Market Electric, 34—44. 
Bouse io Houe; 44% Debentures of £100, 104—107. *T. Parker, £10 (fully paid), 152. 
htebridge Hlectrio Lighting, Ordinary Shares 
£5 (fully pea) 125—184 ; lst Preference Cumulative 6%, £5 
(шу paid), 7 ), 72—84. оо ER, 107—110. Dividend, 1808, ss 
| From Birmingham Share List, | Bank rate of discount S per cent. (February 2nd. 1899). 
MARKET QUOTATIONS, Tuesday, March 28th. 
CHEMICALS, &c. | This week. | Last week. F METALS, &o. (continued). | This week. Exc. week. mei 
а Acid, Hydrochlorio per owt. | 5/- 5/. f Ebonite Rod per Ib. 8/- 8/ 
a „ Nitrio és . per owt.) 22/- 22/- " Sheet per Ib. 5/- 5/ 
а „ Oxalic.. per cwt.| 82/- 82/- g Copper Bars . per ton £78 Ti £1 ine. 
a „ Bulphuric .. S per owt.| 5/6 5/6 g „ Wire (basis price) per lb. n E 
a Ammoniac, Bal .. .. per ct. 87/- 87/- g „ Sheet. .. рег ton 78 £ £1 ine. 
в Ammonia, Muriate (grey) .. рег ton £19 £19 g „ Rod per ton £78 £77 e inc. 
" (white) .. perton £26 £26 n German Bilver Wire per lb. 1/6 1/6 
= Bleachin powder T .. per ton £6 15 £5 15 h Gutta-percha, fine per lb. 6/- 6/- 
a Bisulphide of Carbon .. per ton | £15 | £15 h India-rubber, Para fine per lb. 4/44 4/44 
a Borax T ee .. perton | £16 10 £16 10 į Iron, Charcoal Sheets per ton | £18 £18 
a Benzole (90 oy.) * .. per gal. 7/- 7l- i , Pig (Cleveland warrants) per ton 483 48/2 1d, inc. 
a „ (50/90 %) . per gal. | 5/6 | 5/6 i „  Forgings,accordingtosize per ton From £11 | From £11 m 
a Copper Bulphate.. +» per ton £25 10 £25 10 í , Scrap, heavy per ton | 50/- to 55/- | 50/- to 55/- 
a Lead, Nitrate А .. рет ton £2310 | 29310 | é , Wire galvanised No. 8. per ton £9 5 £95 | 
a „ White Sugar per ton £3010 | £83010 g Lead, English Ingot per ton £14 10 £14 15. | * dec. 
» Peroxide .. per ton £2710 | £2710 g Sheet . рег оп | £15 26 £15 2 6 
- Methylated Spirit * .. per gal. 2/9 | 2/9 1 Mica (uncut slabs & long) per lb. 6/6 6/6 
а Naphtha, Solvent (90 % at m Manganin Wire No. . per lb. 8/- *в/-: 
160° С.) .. Ys T .. per gal | 5/6 5/6 gMercury .. ^ . per bottle — £85 £85 
a Potash, Bichromate,in casks.. per lb. 82d. Bid. p Phosphor Bronze, plain castings per lb. | I/ to 1/4 1)- to 1/4 Re 
е " Caustic (75/80 %) „ рег ton £24 £24 p и rolled bars & rods per lb. I/, to 1/4 1/- to 1/4 
» Bisulphate .. per ton £35 £85 ы р 1 r'l' strip & sheet per lb. From 1/2 From 1/2 
F Shellac ‘ 2 .. рег owt. 68/- 67/- 1 inc. о Platinum .. ee per oz. £3 10 | £8 11 6 E lj 6 dec. 
a Bulphate of Magnesia + .. per ton £4 10 £410 p Silicium Bronze Wire .. . perlb. | 10d. to 1/1 | 10d. to 1/1 
a Sulphur, Sublimed Flowers .. per ton £615 £6 15 í Steel, Magnet, acc’d’g to desc’ "P n p.ton | From £15 to £40 
a " Recovered .. per ton £5 15 £5 15 1 Steel, wr in bars | £58 £58 | 
a Lump .. per ton £55 £5 5 9 Tin, block . per ton, £112 £111 £1 ine, 
a Boda, Caustio (white 70 ‘Oy o «+ per ton £7 10 £7 10 0 $$. “ROLLY 1%» * per Ib. | 1/6 1/6 e» 
а „ Crystals . per ton £3 £8 » wire Nos. 1 to 16 per lb. 1/6 1/6 
а „ Bichromate, casks per lb. Bd. 8d, White Ant ; fric ноп Metals. - PESE 400 0 | 
| “ White t” brani p n о 0 .. 
METALS, &o. | j Yarns, Colon, у 101Ь. MEL 7а. 71а. | . 
b Aluminium Wire, in ton lots.. per ton £224 £224 ЧР ј „ Flax, 6 or 8 lea, per lb 4d. 4d. d 
b Bheet, in ton lots.. per ton | £191 £191 | Jj » Hemp, 8 ply 10 Ibs. per Ib, Bad. nn | ee 
p Bab bitt' s metal ingots .. .. рег ton £65 to £180 465 to £180 к | ј » » Russian, 10 lbs, per lb. 44d. 44d, | '* 
с Brass (rolled metal 2" to 12") basis per lb. 77d. Rid. 4d, dec. D к Jute, 180 lbs. rove . per ton | £12 £12 d 
€ „ Tube (brazed) per Ib. 10d. 10d. vies j 1 Manila, 24 thread .. per ton £34 10 £38 10 Tl ine 
— Wire, basis ber lb. d. | 834. 24. dec. k Zinc, Sheet (Vielle Montagne bnd.) p.t.| £81 £31 | 2 
. supplied b tatio lied b tati lied b 
евата. Q. ed by, Co. | Quo be o Indla-R ubber, Gutta-Percha, and e k Messrs, orris Ash Limited. 
b The British Aluminium Company, Ltd, reete Works Company, Lid. l Mesers. Sanders, Wake & Co. 
c Messrs, Thos. Bolton & Sons, Messrs. James & Shakspeare. m Messrs. W. T. Glover & Oo., 
; (M. Bolling 2 Lows. 0 Messrs. Johnson, Майда & Oo, ТАЙ 
60873. * 
і Messrs, Henry C. Yeo & Со. ^ The Phosphor Bronze Company, Led 
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Insulation resistances of conductors 
megohm-miles, 
Conductors to have 
one coating pure rubber and one 
vale. rubber of approved thickness ” 


ot specified. 


Not less than 1,000 megohms 


N 


| 
and 75 meg., | 


| 


Insulation resistance 
per 64-watt lamp. 

` Varies between 30 | 
and 56 тер, 
according to 
the number of 

lamps installed ' 


| 
| Varies between 50 | 
| 


specification 


Range of 


800 lamps | 


commenced. 
5,000 ohms 


Minimum insulation 


. after supply has been 


| 


per , 


` 


Arc lamps. 
"^ Insulation 


lamp required. 


| 


INSULATION TABLES (continued). 
Motors. 


Not specified 


| 
| 


ing. | Insulation required. | Mounting. 


100 volts 
and | 
200 volts | 


and 


Pressure. 
| 110 volts · 


Testing. 


| 
| 
| 


Insulation resistance complete installation.| 


mn umm 


| Between mains. 
than 75 


| In по case less 


! 


'To earth. 


| 
| 
| 


Authority. 


RECENT GAS ENGINE 
| DEVELOPMENT. 


In plaster 


WarrING to the Electrical Engineer (N. L.), Mr. 
Rudd objects to the method of gas engine regu- 
lation by missed explosions. In a 100-volt 
circuit He таа і n thus ee is 3j E 4 His 
per cycle. Such engines need a heavy fly-w 
also & wheel on the armature is needed, and the 
belts flap about aud are noisy and absorb power 
to the extent of 7 per cent. apart from the loss 
of about 3 per cent. by the jack shaft. Hence 
this of gas engine is limited in its А 
He describes the Westinghouse gas as 
cogs p d E. Ed is 
gov re с not рег an 
Кокон сы nabod- but it is claimed * 
about 104 to 12 cubic feet of natural gas this 
must be very rich gas— per B.H.P.-hour in sises 
above 20 H. P. his natural gas is, in fact, 
stated to contain 1,000 B.T.U. per cubic feet, 
so that the engine produces one B.H.P.-hour 
for 10,500 to 12,000 heat unite. This represents 


gohms; in damp 


places, 600 megohms. 


work and 


в, 1,000 megohms. 


, Not specified 
In dry places, 300 me 


| 
| 
| 


lamps installed | 
5 


ps 


to ` 
112  megohme, | 


the number of 
according to the 
number of lam 
installed 


according 


! 
| 
| 
| 
| 
| 
| 
| Rudd hopes to see 334 per cent. in the near 
future. 
The jacket water consumed is about 30 lbs. in 
winter and up to 40 in summer per B.H.P.-hocr, 
| and it may bs cocled in storage tanks if scarce. 
A gas engine is thus seen to require as much 
75 eec water apparently as a steam e, but it does 
| 
| 


ессе. 


| 150 lamps 


not y do во; the water is heated only, not 
converted into steam, and does not evaporate so 
much in cooling down again. In some testa 
carried out by the writer 16 was found that of 


into the water, 2,932 went as work and 3,957 
unite passed away at the exhaust or by radiation. 
The 650 H.P. engine of the Westinghouse Oom- 
pany is of three-cylinder type and runs at 150 
revolutions per minute. This is running 
direct connected to a generator in conjunction 
with one or two steam engines to the 
demand for current. The eame company now 
have in hand designs for a 1,500 B.H.P. gas 
engine, also of three-cylinder type at 100 revo- 
lutions, which is expected to develop a brake 
horse-power for 84 cubic feet of natural gas, or, 
say, 8,500 heat units. Such an engine will run 
for the equivalent of less than 1 lb. of coal ре 
B.H.P. hour, including banking fires, &c. 

is really but half the demands of high- 
^. steam plant. 

The oon alusion is that the gas engine has 
come to stay, and may be looked on asa practical 
commercial plant. 

Already the American Gas F'urnace Company 
have done a good deal in pashing the use 
gas for power purposes. y claim naphtha 
gas to be the cheapest and best fuel for practical 
use where anywhere from 5,000 to 50,000 cubic 
feet day are required, this gas beiog pro- 

1409 du practically with no labour cost, the 
2 2 process being automatic. For large works of 
AL course it would be too costly to use such a 
2*9 material, but it stands first in small planis; 
"ч єз 


a, — — ——— — — — — ———BÓM a 


Not 
specified 
To engineer's approval 


To be equal to the 
ins. res. required 


for the number 


of lampe takiog 
the same energy 


| 

| water and producer gas requiring so muc 
| — abour, 
| 

| 


3 2 д Good practice shows that 9,000 to 10,000 feet 
59 ва 2 of illuminating gas containing 675 units of heat 
Zg Zg © per foot are equal in heating power to one ton 

Y 3 of coal, 140 gallons of crude leum, and 50 
— — — gallons of naphtha pnn . The price of 
48 м$ 88 water or producer gas Ia but one factor in the 
а” а” AS calculation, the other is the calorific capacity, 
22 388 E j which, for producer gas, is not over one- 
848 Z 8 < e that of illuminating gas. Every case, of cours), 
3 «d = н ogg requires separate consideration. For large 
sae | 9843 Aga powers cheap gas may be used as the large use 
= © S will cover labour, but for small p-wers it is 
a eae | | — — odlear that an automatic process even with а 
| | | more pe | fluid such as naphtha must be more 
х 882 8 * Seegers economical commercially. 
E N | El S & / 
3 | 
8 3 — MN, 
© К 
$ Ва |ë 
328888 5288888888 Belgian Chemical Concerm.— The 
ы si ade? Brussels correspondent of the Financial News 

533 "P MENS _ ...  Sss3ys that tbe Soc с:6$ Auonyme de 

cM a | atl Chemiques et Electro-Ohemiques has been 
EM = 8 BS | A 8 5 formed by a syndicate, at the head of which is 
OSE | pie ЕБЕ the Оаізве Commerciale, of Brussels, in connec- 
Cog | BS | HO 4 tion with the Trebertrocknung Gesellschaft, of 
Hao | OF E Ё — P Cassel. The capital to be raised is for the pre- 
а р 8 Bog | 88 , sent 6,000,000 francs in ordinary shares 
ES GSA E & 4,000,000 france in debentures, which have 

fal | 3 | & already been taken up in Belgium. 


2 peer a I TT — — 
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SOME NEW FEATURES IN MOTO-VEHICLE 
DESIGN. 


. ~ By THOMAS H. PARKER, M. Inst. E. E. 


49097 
(Concluded from page 483) 


shows the complete саг. Ж 

gives a view of a small electric dog-cart to seat four passen- 

gers, driven direct by two motors with single reduction by chains, and 

steered on the broken-axle principle. | 
Fig. 7.—A small electrio dog.cart with double ‚ Steering, 

driven by the front wheels, and double reduction through differential 


Pie. 8 presents these two small electric cars running round the 
minimum circle their steering gear will allow. This diagram was 


obtained by painting the wheels of each vehicle as it turned in 


the circle. The double bogie car, which is identical in wheel 
base and gauge with the broken axle car, turns in a circle of 
7 feet, and makes two complete 
C0000 to run it in a straight 

„ Whilst, it will be observed, the broken-axle car makes four rings, 
and, when the wheels are turned at an angle of 45°, the minimum 
circle it will turn in is 18 feet. On looking at the starting point it 
will be seen that, if a straight line be drawn from the inner to the 


* Abstract of a read before the Liverpool Self-Propelled 
Trafic Association. ^ „ 


It takes exactly the same. 


outer ring on each side, these lines will intercept one another at & 
distance of 3 feet, which necessitates a sliding movement of the front 
wheels of 8 inches in that distance. In turning in this circle this car 


takes twice the power it doos when running in a straight line. In 
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consequence of this side movement, or skidding of the front wheels 
when turning a corner, the rabbers on the front wheels are worn 
away very much more quickly than they would be in the case of the 
double bogie car, and the strain on the axles and wheels is much more 
severe. 

Fig. 9 shows a view of the bottom of the small double bogie car 
with axles turned to their extreme angle. 

Fig. 10.—Illastration of the actual motors. These motors develop 
2 H.P., each at 560 revolutions per minute, and weigh 2% cwt. each. 

Fig. 11 gives an end elevation of motor and gear in position. _ 

Fig. 12 shows a pair of the author's patent suspension wheéls. One 
of the chief difficulties we had to contend with on the No. 1 oar was 
to obtain a set of wheels that would stand the strain of the rough 
roads, and the stop and starting of the motors We tried various 
kinds made of stee tubes, and also a set made up on the cycle prin- 
ciple, with headed and bent spokes, but neither of these kinds would 
run more than a week without becoming very dangerous. These 
difficulties led up to the desi g of the wheel which is 
shown. The of constru this wheel is as follow: 
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ficare nece xí equal ашыны (ons лыла teeming to ths 
es are at eq \ these flanges, to the 
number of spokes required in the wheel. The hubs have, instead of 
the customary single flange, a double or grooved flange at each end, 
these flanges having holes equal to one half the number of 12 
making up each side of the wheel. The spokes, instead of being 
constructed with a head and bend threaded separately through the 
bub flange, are in this case made in such a way, that two are formed 


Fia. 12. 


wheels admita the casting in опе piece of the hubs and sprocket or 
E rer bined hub together 

g. 13 shows com hub and sprocket wh with 
spokes, nipples, pins, and rims used in its ina еа 

Fig. 14 shows true tangeant wheel with hub removed. 

We were asked by the London Electric Omnibus Company, 
Limited, to design and build them an'electric omnibos. had 
made three or four attempts, under Mr. Ward's direction, but had 
D-t been rewarded with much success. I had already had some 
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en 
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Ета. 15. 


with the car carrying nine passengers, and I west to 
London to see Ward's omnibus run. The car that had run so succes 
fully with us weighed 30 cwt. unloaded, and carried nine poopie 
Ward's omnibus weighed, with 24 passengers on, something like 74 
tons. I saw that their difficulty was in the enormous weight, ad 
decided to build one not to exceed 3j tons loaded with ир. 
driver and conductor (fig. 15). This was constructed on the double 
bogie principle having the batteries under the seats. It а 


by means of а force pump near the drivers seat. It has only two 
handles to manipulate it. The vehicle has three speeds forward and 
one backward, it will turn in its own length, and will run over 

nary roads 25 miles with one charge at a mean speed of 10 
an hcur. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Tue Hissma o» TEB Extcraic Авс. Ву Mrs Ar ron. (Bead on 
March 23rd, 1899.) * оң 
There are three ways in which any сизде Шах takes place in the 
electrie arc may manifest itself : (1) by giving out ed n of various 
kinde, or by becoming silent; (3) by changes in its electrical measure- 
ments; and (3) by an alteration in the appearance of the crater, the 
arc, and the car Only two of the many and varied sounds 
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Ta. -—————ÓÓ AND COURRENT FOR CONST.NT 
LasmcGTHS OF ARO. 


CARBONS.— Positive, 11 mm.; negative, 9 mm. 


hissing. It is important to bear in mind that before each observa- 
tion was made current and of arc were kept rigorously 
7... кы о me for the carbons to take their 
characteristic shape fer that cular current and length of aro, and 
T i P.D. to have become constant also. 


the silent from th toe peo а and still further to the right are the 
lines representing the 
сеш covet aes FVV 


examination of these curves shows that with the carbons used, 
I have called the norma? arc, the following results are 


and 
met | 
1. When the length of the arc is constant and the arc is silent, it 


: 
B 
gu 
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to hiss by increasing the current sufficiently. 
current that will maintain a silent arc is greater the 


arc begins to hiss the P.D. suddenly falls about 10 
current suddenly rises 2 or 3 amperes. 
current is constant and the arc is silent shortening the 


arc the P.D. is constant fors given length of arc 


who, in 1881, first observed the fall of about 10 
PD. la the carbons at the moment that hissing 

aps there is even yet a lingering notion 
arc is short that it can I find that as far 
showed that however long an arc might be, it 
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normal arc with & particular range 
Abt same time he pointed out in fig. 2, 
whether the P.D. was descending as the 
uci increas for, ауа в silent ато, or 


| 


was ascending for 
му, 4 05 mm. silent arc, it became quite constant "tor wide variations ; 


5 | Parison of fig. 2 with fig. 3 he b ht out the 
& com в brought ou 
faot that the largest current t that would flow silently with any given 
by using thicker carbons ; for the carbons 
. 3 have about twice the diameter of those in fig. 2, and, while 


in 

the silent current for, say, the 2 mm. arc in fig. 2 is 155 
е да LInmiére Ble trique, 1881, Vol, iii., p. 287. 
ү V сша 1889, Vol. » р. 1,192, 


t The Eicetrician, 1895, Vol. xxxiv., pp. 336 7. 


P D. between Carbono «^ Volte. 


P.D. between Carbone in Volte, 


amperes, that for the same length of arc in fig. 9 is about 49 amperes, 
or more than three times as great. 

Returning now to the subject of the dotted lines . 
3, it is plain arity dedere carves into two perfe 


parts пи 5 . 
curved, and differently 
as solid or огей е carbons sre о , showing that, with ith silent 
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2.—Ounves oommEOTING P.D. anD OUBRENT FOB Constant 
LuasNHGTHS OP ARO. 


CAnRBONS.—Positive, 9 mm. cored. ; negative, 8 mm. solid. 


arcs the P.D. varies as the current varies, and that the law of varis- 
tion is different with solid and cored carbons. To the right, on the 
VVT 
axis of current, whether the e carbon is solid or cored, showing 
that with hissing arcs the P.D. is the same for a given length of arc 
and a given pair of carbons, whatever current is flowing, and that this 
law оед whether the carbons be cored or solid. In fact, some 
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Рта. 3.—Convms ооинистіяо P.D. лир Освавит FOR OomsTant 
| Lasarus OP Айс. 
Carbons.—Positive, 18 mm., cored ; мен 15 mm., solid, 


was silent, and bringing the behaviour of cored and solid earbons 
into accord. 


Thus, our subject divides itself quite naturaliy into two distinct 
portions, tke one with the aro when the breakdown is immi- 
nent, but before it has actually occurred , that is to say, with 
the points at which the current is the largest that will flow silently— 


the hissing points, as I shall call them; and te cher баШ Wili 
the arc after the breakdown has occurred, and when, therefore, the 
arc is really hi 


wing. 
Oa examination of fig. 1, the points of which were obtained ex pe- 
rimentally with much oare, it is seen that the points lie well 
а рае curve, A B О, the equation to which І have shown elsewhere * 


2:91 a — 2902 
v = 4005 . 1084 Wise 
where v is the P.D. between the carbons in volts, and a is the largest 
silent current in amperes. vers rera roii in terms of 1, the 
length of the arc in millimetres, instead of in terms of the current at 
the hissing points, we have 
v = 4005 + 2491 . . . . (2) 


which shows that at the hissing points any given increase in the 
length of the arc causes an increase in the P.D. between the carbons 
that is simply proportional to the increase of length. That is to 
say, for every millimetre that is added to the length of the arc, 
F P. D. between the carbons at the hissing 
t. 
From the above two equations I deduced the third, vis. :— 
1 1174 — 1166 
1064-04164 °° ' 


and pointed out that, since J was infinite when 
1054 — 0416 А = 0, or when a = 253 amperer, 
no current greater than 25 3 amperes could maintain a normal silent 


* The Electrician, 18€6, Vol. xxxvi, p. 541. 


(3) 
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aro, however long it might be made with the particular carbons used. 
Hence we may gather that for each pair of carbons the current that 
will sustain a normal silent arc has a maximum value, and that any 
current greater than this will make the arc hiss, however long it 
may be. 

To turn, now, to the ато when hissing has actually begun. It has 
already been shown than when the arc is hissing, the P.D. between 
the carbons is constant for any given length of arc, and is therefore 
independent of the current; but no law has yet been given connect- 
ing the P.D. between the carbons with the length of the arc when 
hissing. This сап now be found from fig. 1, by plotting the mean 
P.D. between the carbons for each length of arc when it was hissing, 
with the corresponding lengths of arc. In this way we get a straight 
line, the equation to which is 


у = 29 25 + 27572 . . (4) 


How far equation (4) really sums up the facts may be seen from 
Table I, which gives the mean value of the observed P.D. between 
the carbons for each length of hissing arc, the P.D. calculated from 
equation (4), and the difference between the two. 


TABLE I.—Hissrsa Anos. 


Mean P.D. between carbons for different lengths of atc compared 
with same P.D. calculated from cq1ation (4). | 


Carbons: positive, 11 mm. solid ; negative, 9 mm. solid. 


Length of arc in. [Mean P.D. between| P.D. calculated Difference in 


millimetres. carbons in volts. | from equation (4). volts. 
1 32 320 0 
2 34°4 34 75 —0 85 
3 37 8 $7 5 +03 
4 400 40:25 — 0 25 
5 430 43:0 0 
6 465 45 75 +075 
7 480 48 5 -05 


Equation (4) shows that with the hissing as with the silent arc, a 
aight line law connects the P.D. between the carbons with the 
lengt of the arc. 
ere is, however, this vast difference between the law for silent 
and that for hissing arcs, viz , that, for silent arcs, thelaw only holds 
for constant currents or for the currents at the hissing points, whereas 
“for hissing arcs it holds whatever the current may be. Thus, while for 
silent aros the constants which correspond with the terms 20:25 and 
2 75 in Eque cn (4) are constant only for each separate current, and 
change when the current changes, with Aissing arcs they remain the 
same whatever the value of the current may be. For instance, the 
equation equivalent to equation (4) for a normal silent arc with a 
current of 4 amperes is 
у = 4179 + 4711, 


and with a current of 12 amperes it is 
v = 39:85 + 2957; 

but with the hissing arc the equation is 
v 9 2925 + 2751, 


whether the current be one of 20 amperes or of 50, and whether the 
arc be normal or not. 

This brings me to the reason for the great importance of distin- 

hing between arcs that are normal and those that are not. We 
ve seen that, with normal arcs of any given length, hissing only 
starts when all the silent arcs have been used up, as it were; that is 
to say, when the current is greater than it can be with any silent arc 
of the rame length. But with a non-normal arc of 2 mm. I have 
been able to produce hissing with a current of 11 amperes, and to 
have a silent arc burning with a current of 28 amperes, the same 
carbons being used in each case. This a t anomally will be 
folly explained later, when we go into the causes that produce 
issing. 

We are now in a position to find the law бопеси the length of 
the arc with the change that takes place in the P.D. ди жылу the 
carbons when hissing begins. For if we call v the P.D. between the 
carbons at the hissing point with алу given length of arc, /, and v’ 
the same P.D. when the same length of arc is hissing, then from 
equations (2) and (4) we get— 


v — Y' = 108 -- 0261 ° е 0 * (5) 


which shows that the longer the arc the less does the P.D. between 
the carbons diminish when it changes from silence to hissing. ' 
In 1889, Luggin“ found, by measuring the fall of potential between 
each carbon and the aro, that the principal part of the diminution of 
P.D. caused by hissing took place at the junction of the positive car- 
bon and the arc. About three year's ago, not then having come across 
any account of Iuggins ex te, I made some of the same sort 
myself and obtained the same result. I used two solid Apostle car- 
bons 11 mm. and 9 mm. in diameter, and the third carbon for placing 
in the arc was 3 mm. in diameter. This last was somewhat t , but 
it burnt well to a point in the arc, and thinner carbons burnt away too 
rapidly with the current I used— 25 am to give good mearure- 
ments. The P.D. between the positive carbon and the are was found 
by placing the third carbon in the arc as close as possible to the posi- 
tive carb:n, and measuring the P.D. between the two with а very 
high resistance voltmeter. This was easily done when the arc was 


* Wien Sileungsberichle, 1889, Vol. xcviii. p. 1,192. 


hissing, but was impossible when the 

flowing, for then the mere insertion of the carbon was sufficient 

to make the arc hiss. Accordingly the P.D. between the positi 

carbon and the aro when the largest silent current was flowing ha 

had to bs calculated from the formula I gave at the meoting of the 

British Association * last year for calculating that P.D. with an 
+ . 


y = 9128 + ——— 
(To be continued.) 
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ELECTRIC TRACTION AND ITS APPLICA- 
TION TO SUBURBAN AND METRO: 
 POLITAN RAILWAYS. 


By PHILIP DAWSON. 


Тнивж is no longer room for doubt that electricity is the one 
eminen "T successful motive power for tramways. This is by 
the rapid growth of electric traction. The words “ experimental 
line " have fallen out of use, yet it is only a few years 
who ventured to foretell that the trolloy system would 
introduced into this country were ri There is no 
which electric traction is advancing more rapidly, and in which 
plants are being installed than in Great Britain. The day is not far 
off when horses and steam will have disappeared from the streets as 
far аз tramways are concerned, and when the horse bus M a com- 
petitor will be no longer known. 

The problem of greatest importance, however, in which electric 
traction will be & principal factor, is the rapid ligu wire ot 
large crowds from and to their business in our cities. objeet of 
this paper is to in ate in & general way the special requirements 
ied са "m and to demonstrate the epecial adaptability of electric 

ction : | 

It is evident that the only solution of rapid transit lies in mil- 
ways which muet be either overhead or un und, and of both 
London possesses a greater mileage than any other town in the world. 
The factor of initial diture must restrict the number of tracks 
available for the up and down traffic. 

The sto ping places on such lines must of necessity not bs far 
арап, and to diminish the crowds on the platforms, and to increase 

e number rss din оз trains ae (шок each other He та 
greatest possible frequency. Consequently the average speed 
trains must be increased as much as possible, without unduly dimi- 
nishing the distance between two consecutive trains, which would be 


us. 

Steam locomotives have probably reached their 
mum development, and the resalte so far obtained 
class of traffic in question are far from satisfactory. They do not үө 
up speed rapidly, owing chiefly to the torque on the driving 
constantly varying in consequence of the reciprocating motion of the 


istons 
Really the same, whether they are exerting 
coasting or standing still, and their maintenance is very costly. 

There is a commercial limit as far as distance is 
which transmitting power electrically will not pay. 
varies with each case, and cannot be ascertain 
careful calculation after all the conditions that obtain have been 
minutely examined. England was the first country ito introduce 
electric traction on railways, both underground and overhead, м 
instanced by the City and South London and Liverpool overhead 
electric railways. But to prove commercially that very much hesvier 
traffic could bs handled, that much greater distances could be 
traversed, and to develop on a large scale the necessary machinery 
was again left to America, and hence the necessity of being practi- 
cally confined to American experience and oom te in this paper. 

There are practically three methods of handling electrically the 
traffic on a railway, namely :— 

1. By locomotives or motor cars hauling a train of trailer cars. 

2. By independent motor cars. | 

3. By а set of independent motor cars formed intoa train and 
handled from the front car or from a so-called controller car. Each 
car, however, can be separated from the train, and it then becomes 
an independent motor oar. . 

As regards the supply of the necessary current for the motors, there 
are three distinct methods :— 

1. By accumulators or storage batteries, which may be carried 
either on the motor car or locomotive, or on a tender. 

2. By having а car containing a stationary engine, dynamo, and 
boiler, which supplies the necessary current to the motors on the cars 
aco ше train of which it is part, and as proposed by W. 

n. 


3. By continuous or multiphase current directly from a 
generating station, or from a sub-station which, in its tarn, gets its 
supply of energy from the main station, the current being distributed 
either in the form of direct or polyphase to conductora running along 
the lines, and from which the power is supplied through sliding 000- 
tacts on the cars to the motors. 

The two former methods, as far as this paper is concerned, will not 
be аена, as sufficient data are not available to justify their being 
conside 


that those 
generally 


Report of the British Association, 1898, p. 806. 
T Society of Arts; March 32ad. 
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- The system of transmission of energy to the motors by шейш of 
conductors laid along the track, will therefore alone be considered. 


- (а) One continuous current generat.ng station supp! current di- 
rect to contact rail. VVV 
excessive, & ve “ booster” may be used— it serves, so to speak, 
p back the current to the station, and is self-regulating, not 
tabling & an period more power than is actually required to pump 
current back. onld there be one or two lines too long to 
enable them to.be worked this way, polyphase high tension genera- 
tors should supply the wer to опе or more sub-stations along the 
line, as may found necessary, in which rotary converters are 
Mr amit T EE D aient ce on Т 
yp ven continuous current motors 
the station. As an example of such a station, the new 
Dublin tramway power house may be taken. 
(b) One cen 
tations in which accumulators are located 


are charged by means of a booster and cables. As an example 
of this the Leeds tramwa 550 у, 
and out by, the late Dr. John 


e Ho 
series of stations, as described under (a) and (b), situated at 
distances and connected together one with the 


various other. Asan 
example of this, the tramways and light когу А in and round 
Boston, Mass., may be taken, owned by the Boston Elevated Railway 
Oompany, which has absorbed tlie -known West End Oompany. 


Dara оғ Boston ELEVATED RAILWAY. 


Track miles operated  .. $ 305 
Number of cars .. 2.648 
Oar miles run during T al ө 
Passengers carried during 1893 172,764,800 
Number of power stations v "m uM Орр: 
Total of power stations in kilowatts... 16,100 


Total rated indicated horse-power of engines... 24,000 
(d) A power station generating polyphase currents, which, by means 
of static are transmitted at tensions . — run 
from 2,500 to 40,000 volts to sub-stations where static step-down 
reduce them to pressures of 300 to 350 volts, the carrent 
pressure enters rotary transformers, which deliver direct 
current at 500 to.550 volts to the line. As an example of this later 
the Oentral Railway, which is now under construction, 


has 
and the engineers of the Central London d most carefully 
Е polyphase trane- 


exceed 4,000 kilowatts in 


— 
2 
pi 
— 
a 
= 
o 


? Р M ent that 
in the particular cases at present under consideration (subarban and 
metropolitan communication) more than 4,000 kilowatts will be 
under consideration, and 
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ry. 
of rapid acceleration on 

is interesting. Prac- 
-driven motor cars, or locomotives on 
Electric Company, at Schenec- 
it is perfectly feasible to attain a speed of 
10 seconds after starting from a standstill. Assum- 
65 seconds the current is out off 

the brakes are then put on, the 
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portant point is to attain a high 
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which are drawn by steam locomotives, take 20 seconds 
оќ an hour, or less than half 
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MarROPOLITAN ELsvate D, CHICAGO. 


. Average speed Board of Trade 


A 
кш of | (not including dikat (apt units del.vered at 
train stops) in miles per including stops) switchboard per 
. hour. in amperes. ton mile. 
| : 
& 144 1487 050 
4 4 159˙2 ‘053 
4 145 51:8 050 
3 147 137 4 063 
3 151 135 6 '058 
2 15:8 901 '058 
2 16:8 1066 059 
4 | 13:2 1011 ' '049 
| s Trac ive effort 
é F | giis au А 3 | à 
Railway 2 52 ў m СС | В EE $ 
company. 8 д.5 Maximum Average aY © E 
2 3 for for = ЗА — 
> given time. total time. a a 
кн | Sec. Lbs. Bec. , Lbs Feet 
Elevated, | 
„Сомо -| 3 | 88,000] 10 |177 40 107 | $48 1020 
Ө treet 
Elevated, | | | 
i 11 3 144,000 10 135 40 | 98 | 286 | 840 
8 ы t 
tral, Ohieago 4 | 300,000 10 95 49 79 | 2560. 750 
Manhattan | | | 
Elevated, | | 
New York...| 4 | 190,000 | 10 67 | 2100 615 


88 40 


— — ee — — —— - — —— ——— ә —À ——— 
. 


attain 
antasket Beach line it 
was fonnd that with a heavy motor сет, 51 feet in length overall, 
carrying 100 passengers, weighing 31 tons, on an average distance of 


2,980 feet between stations, a maximum of 40 miles an hour 
was attained, the average speed being 18 miles per hour, and the 
power required was 0:098 Board of Trade unite per ton mile. 


(To be continued.) 


posals of the Government in regard to the m tele- 
ones, on the ground that a multi ty of systems would be 
trimental to traders. Mr. T. oore at a recent 


ber took the same view, and decided simply to acknowledge the 
receipt of the communication. | 
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THE POST OFFICE AND TELEPHONY. 


Bv 8. ALFRED VARLEY. 


THE inefficiency of the telephone service and the high rates 
charged, which formed the subject of a debate in the House 
of Commons on April 1st, 1898, seems to me to be a practical 
illustration of the unwiedom of having made telephony a 
Post Office monopoly. The effect of all monopolies is to 
create privileged „who make large profits for them- 
selves at the general expense of the community. The intro- 
duction of railways, the invention of the electric telegraph, 
and also that of the telephone, have each of them introduced 
new eras by the increased facilities they have afforded for 
commercial enterprise, and the telephone deserved to have 
been regarded as аше as much from the шк 
electric telegraph as the electric telegraph iteelf diff 
from the mechanical telegraphs which it superseded. 


For the privilege of establishing telephonic exchanges, the 


Telephone Company have to pay to the Post Office 10 per 
cent. not of their profite, but of their groes receipts, and when 
their lease expi which it will in 1911, it will not be 
renewed. Under these circumstances, who can blame the 
Telephone Company for making what little hay they can 
whilst the sun continues to shine. Imagine for a moment 
that the Government of the day had treated railway enter- 
prise similarly as they have done telephony, granting them 
short leases only, and compelling them to pay for the privi- 
lege of carrying goods and paseengers 10 per cent. out of 
their gross receipts. Would it, I ask, have been possible for 
the railway companies to have given us that cheap and 
efficient service which we at present enjoy? Now, if 
telephony had been allowed to have been developed in a 
natura) way, instead of being swooped down upon by the 
Post Office, the Bell Telephone Company, which was not 
over-capitalised, being aware that so soon as their patents 
expired (1890) competing companies would certainly be 
formed, they would naturally in self-defence have strained 
every nerve to give the public a cheap and efficient service, 
Mie Mai to holding their own, and keeping rivals out of 

e field. 

If the history of the pioneering of telephony ever be truly 
written, it will be found that the Post Office has been the 
Mephistopheles of the piece, and that at their doors lies the 
responsibility of its unhealthy development and the over 
capitalisation of the National Telephone Company in the 
first instance ; astute financiers making large hauls, by taking 
advantage of the conditions of things created by the Post 
Office, and barristers, as well as special scientific experts, pro- 
fiting by the professional work it gave rise to. 

Ever since telegraphy has been a Government monopoly, 
the chariot wheels of the Post Office have driven heavily, and 
Postmaster-Generals, as well as British taxpayers, have 
reason to regret the introduction of protectionism in an 
сеа. industry of the country by a John Bright-Gladstonian 
_ Now, the sole object I have in view in writing this article, 
is to bring home to the British publio, if I can, the evil con- 


sequences of the un-English retrograde policy of ш | 


applied science into a Government trading monopoly, 
my hope is that I may be the means of awakening the Legis- 
lature to the subject with a view to retracing its steps, and 
re-introducing free trade in во important an internal industry 
of the country as is that of applied electricity. 

Now I should like to urge upon the attention of those 
members of Parliament who have the interesta of the United 


a great reform, but they would also remove an incubus from 
the shoulders of the Government. | 
The relative greatness of Great Britain is largely due to 


the fact that British Governments of the past have imply 


governed, leaving to private enterprise what the 

motherly Governments of some other countries would con- 
sider it their prerogative to initiate. I know it is sometimes, 
and truly said, that trade follows the flag, but private enter- 
prise invariably shows the way, and 
arises in no small degree from the fact that the mission of 


our success as colonists. 


the British flag has been hitherto simply the seouring 
unrestricted freedom for the further 3 


enterprise. 

— ad coaruadre geaian enl daring 
stimulating inventive оо ive genius, i 
the beneficent reign of Her Majesty the Queen, the country 
has been indebted for its increase of wealth and general pros- 
perity to mechanical engineers ical scientists in a 
greater degree, than to any other of men; but if the 
more or lees one-sided free trade we enjoy has on the 
been a blessing, freedom from interference in our internal 
industries is of greater importance to us, and for the reason 


y 
mental to the nation as a whole than any restrictions a foreign 
Government may impose upon our doing business with 


arrived at (1) that a great oT would in all m 
grow out of the discovery of the dynamo pri cpl, and (2 
that in respect to dynamo-electric knowledge, ica was 


between them, and commissioned him to visit 

view to collecting all the information he could. 
1878 America was in the rear of Europe in respect to 
dynamo-electric knowledge, she is no longer во now, and yet 
it was England that led the way in telegraphy. It was 
English genius and English capital which bridged the 
Atlantic. The first to discover the sigue pue e was 
myself, and the first self-exciting d 0 , which 
is now in the Patent Museum, th Kensin тю 
‚ 1866, 


t an 
y, has given the Postal executive i grip 


enterprise no Bn exists, and America, w 
ago was electrically 


. bave R made since He Due о Ше Telegraph: 


Act, have from American genius and Mr. 
Preece in presidential address delivered before 
the Electrical Engineers in 1898, takes credit to him- 
self for patronising American advances, and he teils us that. 
American inventors look to the Post Office to improve their 
inventions, but he omits to state that the developing American 
ideas in the Government workshops, and the adaptation of 
them to English requirements, is carried ont at the expense 
of the British taxpayer, who also pays—presumsbly on the. 
recommendation of the Postal Engineer-in-Chief—large sums 
of money for patent rights. 

Among those who gave evidence before the Select Com- 
mittee of Inquiry on Telephony of 1898, was Mr. Preece, 
who, as might have been expected, is wholly in favour of the 
Post Office taking telephony into their own hands. The idea 
seems to be that the Postal Department can do telephonic 
work more efficiently and at lower rates than private enter- 
prise. Now, if this be so, why should the Post Office need 
to trade with loaded dice? 1 had the рыш of Пеш 
this matter with the late Lord Playfair shortly after he ha 
ceased to be Postmaster-General, when I pointed ont that if. 
the Postal Department with their numerous agencies, in 
shape of post offices, could not hold their own in competi- 
tion with private enterprise, then it was not to the true. 
interest of the country that the Government should have 
acquired the telegraphs. I also expressed the opinion that 
they could well have held their own, and that whatever com- 
petition occurred, would certainly be for the benefit of the 
country, and, as I believed, it would in the long run be 
beneficial to the Post Office also. Lord Playfair, I was glad 
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=ош чыз p m — — — ee 
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to find, held similar views to those I had given utterance to 
and on the subject of the telegraph monopoly, he expressed 


was a pioneer in applying electrical 
energy to domestic lighting and the transmission of power, 
and under Lord Salisbury's Instructions the work was carried 
out main] t staff, the late Mr. 


a friendly "i from time to time I both gave advice and 


y : 
8 was approved of by the Marquis of Salisbury, and 
he Post, Office. was applied о in reference to erecting and 
maintaining a few short lengths of overhead wires, but the 


erected о. 
At the present time the largest users of the telegraph аге 
betting men, bookmakers, financial | d 8 


at the same time, it requires but little prescienoe 
will repeat itself, and that the present 
annual loss to the taxpayers on the telegraph account will 
be largely swelled by that of hony. The £2,000,000 
asked for is, of course, only a first ent, the Post Office 
will never be allowed to confiscate the y of the 
National Telephone Company by starving them out of exist- 
ence at the expense of the country’s money, and therefore 
in the long run they will have to buy them пр; and I see by 


the daily papers that the money required to do this, and to 
carry out the general re-construction of the telephone plant, 
i is estimated to amount to 


as being necessary, is 
en 8 to 12 er gta ds, 

telephone itself is ing an everyday necessity to 
business men, and therefore every facility should be given for 
ita healthy extension, short of taxing the country as a whole, 
for the advan of the users of it, and it seems to me that 


the only way of meeting the legitimate demands of com- 
ШЕТШ ше is to do away with th 


emonopoly which the Post 

wih pie сш, malen will than prolaly right 

private en ; matters wi t 
themselves in a natural way. | ' 

In the interests of the country the Government constructs 
warships and manufactures war material, but it does not 
interfere with private enterprise in the matter of shi 
building and gun making, and why, I ask, shoul 
applied electricity be placed on a different footing to that of 
every other industry of the country, and why should the 
power be given to the executive of a Government department 
to crush out of existence pioneers who have consecrated their 
lives helping to build up the edifice of applied electricity ? 

О (To be continued.) | | 


TEMPERATURE COEFFICIENT OF THE 
RESISTANCE OF COPPER WIRES. 


Wx have received from Messrs. Olark, Forde & Taylor a set 
resistance of 


of tables of the ‘comparative values of the 
copper wire at different temperatures. The anthors have 


. Shillito, who frequently consulted me. On 


4. Taken from the experi- 


found that the table commonly used, constructed from the 
data of Mathiessen's experiments, does not represent the 
facta in the case of the very pure copper wire now obtain- 
able, and they have made f erperiments on samples of 
co wire supplied to them by the Telegraph Construction 
and Maintenance Company. The resulta obtained are 
otted on a diagram, and a curve is drawn 5 
w deduced from them. They find that the ratio of the 
resistances at 32° and 100° F. to be greater by °8 рег cent. 
than did Mathiessen. Two tables of coefficients and a table 
of logarithms are given, and the whole is bound in a very 
neat and convenient form for reference. | - 
The ing was as follows:—The samples of wire laid 
on ebonite cylinders and connected to solid copper terminals 
were aque in paraffin oil, in an outer bath of ice or water, 
and the resistances measured, The в were taken 
with carefully-verified thermometers. Measurements were 
taken at 32° F., at a series of temperatures lying between 
48? and 68° F., at several temperatures near 75° F., and at 
several near 100? F. The coefficients, a b, of an arbitrary 
parabolic formula | E 


n. = 1 + a (t — 32) +D (t — 827 т 
were calculated to give the best agreement with the experi- 


mental data, with the following reanlt:— 


uc = 1 + 0023708 ( — 82) + -00000084548 (1 — 32) 
where ¢ is the temperature (F.) lying between 82° and 100°, 
в the resistance at /, and Rz, 3 at 32? F. The 
form of this expression is perfectly arbitrary, and has no 
justification excepting so far as it fits the experimental results. 

o show how close this is, we give a comparative table of the 
figures of this and other formule :— "T | 


— 


| 
| 89, 
-————— 


5p. | 7. | 102. 


KE RE 
| 
| 


Value of the resistance at 


mental results plotted on | | | 
Olark, Forde & Taylor's dia- | Le | 
gramm. «e | 10000 | 1:0472 | 109056 | 11677 
B. Oalonlated from  Olark, | | 
bolic | | | 
10000 150475 | 10954 11679 


plotted values at 27 and 73" 10000 | 10477 10066 11671 
| | |. р 
| E 


b. 


2 | IDE я 
ECC ae 10000 | 10159 10926 11677 
The set of figures, B, obtained from the author's formula, 
gives the closest approximation to the experimental results, 
differing at the most by °12° F. The straight line law, 
set O, differs only by 2 F., and is amply enough for 
cable work. : Sets D and E are much inferior. We have 


introduced them only because a law of this kind is given in 


many text-books, and has been largely used. It has no 
justification in fact. | 

It is clear that these tables of Messrs. Clark, Forde and 
Taylor, should immediately replace Mathiessen’s table where 
it is still used, but if there is any one place more than another 
where the platinum thermometrio scale should replace the 
scale of the mercurial thermometer, it is in a cable factory. 
These reduction tables then disappear, and the resistance of 
8 pure copper wire measures its own temperature directly. 


The City Company's Pressure,—The City of London 
Eleotrio Lighting Company, Limited, is giving notice that 
the standard in the whole of the company' 
both in the City of London and Southwark, will shortly be 
increased to 200 volta on each side of the company’s three- 
wire network, Consequently all new installations must be 

for this ‘otherwise they will not be con- 
n to the company’s main. ЕЖ 
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NEW PATENTS AND ABSTRACTS OP 
PUBLISHED SPEOIFIOATIONS. 


NEW PATENTS.— 1800. 


Compiled expressly for this journal by W. P. THowrsom & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


5,416. “Improvements in spring break switches for electric 
currents.” J. J. WALKLATB. Dated h 13th. 

5,464. Means for electrically conductive incandescence 
bodies which conduct only when their temperature is raised and 
apparatus therefor.”  P.SonHaBF. Dated March 13th. 

5,468. "Improvements in the electro-deposition of metals." A. 
ZIMMERMANN. (Dr.Courant, Germany.) Dated March 13th. 

5,486. "Improvements in electric incandescence lamps" G.C. 
ALLINGHAM and W. Fur. Dated March 14th. 

5,514. Improved electric light a tus for taking photographic 
portraits" G. W. Мовали. Dated. March 14th. Р x 

5,518. "Improvements in electric spark apparatus" T. B. 
Krsmarpm. Dated March 14th. (Complete) | | 

5,519. “Improvements in electric break apparatus." 
KINBAIDB. Dated March 14th. (Complete.) 

6,545. "Improvements in induction motors for alternating electric 
current circuits" TuE Ввггвн TuHoxsom-Hoousrom OompPany, 
LrureBD, (Е. W. Rice, jun, and O. P. Steinmetz, United States.) 
Dated March 14th. (Complete.) 

5,540. "Improvements in induction motors for alternating 
electric current circuits.” Tum Вьгивн Тномвон - Houston 
(E. W. Rice, juu , and О. P. Steinmetz, United 

. (Complete.) 


. “Improvements in devices for chap 
alternating currents in systems of electrical 
Ввгтізн THOMSON Company, Lrurrep. (O. P. Steinmetz, 
United States.) Dated March 14th. (Complete. 


T. B. 


THE 
Oompany, Lrurrep. (0. P. Steinmetz, 
United States.) Dated March 14th. (Complete) 

5,549. "Improvements in systems of electrical distribution." 
Tus Buren TuHoxsom- Носвтон Oompany, Lunarep. (O. P. 
Bteinmets, United States.) Dated March 14th. (Complete.) 

5,550. Improvements in self-starting alternating electric current 
motors.” Тнв Ввгтєн TuHowsow-Housrom Company, LIMITED. 
8 P. Steinmetz and E. J. Berg, United States.) Dated March 14th. 
Complete.) 

. “Improvements in devices for starting alternating electric 
current motors.” THs Виытвн Тномвон- Houston ANY, 
Lrwrrmp. (C.P. Steinmetz and E. J. Berg, United States.) Dated 
March 14th. (Complete.) 

5,570. Improvements in closed conduits for electric railways and 
trolleys therefor.” A. M. OLanx. (The Oampbell Electric Traction 
Company, United States). Dated March 14th. (Complete.) 

5,572. “Improvements in insslators for carrying electrib line 
wires." G. Ноггятвсиа. Dated March 14th. (Complete.) 

5,576. “Improvements in automatic systems of preventing col- 
lisions on electric railways.” O. F. BaxcRorT and P. F, SULLIVAN. 
Dated March 14th. (Complets.) 

5,601. "Improvements in travelling cranes driven by electric 
power.“ J. Apamson and D. Apamsom. Dated March 15th. 

5,019. "Improvements in or applicable to galvanic batteries.” 
F. E. Susazn. Dated March 15th. (Complete.) 

5,634. “ Ап improved lampholder and shade-attaching device for 
incandescent electric lam R. Rovan. (R. С. G. Clark, Bouth 
African Republic.) Dated March 15th. 


5,647. "Improvements in secondary batteries.” Н. 8. GLADSTONE 


and E. J. BeckmTT. Dated March 15th. 


5,667. “Improvements in apparatus employed in wireless tele- 
Kg d. Mazcom:and Tun WIRELESS TRLEGRAPH AND BIGNAT 
4, TD. Dated March 16th. 


5,666. “Improvements in apparatus for electrically transmitting 
orders, signals, or indications from one place to another.” A.U. 
Атсоок. Dated March 15th. 


5,072. “Improvements in electric switches.” R. B. Вовввза. 
Dated March 15th. 


6,680. “ Improvements in and connected with incandescent electric 
lamps.” J. F. Sramuuy, Earl Russell. Dated March 16th. 


5,685. "An improvement in атс lamps especially for cinemato- 
graph and other projection applications.” Н. I. Warrrr. Dated 
March 16th. 

5,699. “Im ents in storage batteries.” A. PALLAVICINI. 
Dated March 1Bth. | 

5,707. “Improvements in electric fuses for firing, blasting and 
other explosives." G. Виттн and D. Copniz. Dated таго 16th. 

5,717. “Improved dynamo machine.” W. Tonvzy. Dated 
March 16th. . 


5,226. “Improvements in electrical incandescent or glow lamp 
holders" R. S. Kr. Dated March 16th. 


. 5,734. “Improvements ha reference to hydrocarbon engines 
for driving 5 and to dynamo electric 
machines driven thereby.“ O. G. Улы. Dated March 16th. 
5,740. "An improved arc electric lamp." D. Loox. Dated 
March 16th. 
5,781. “Improvements in electrolysis and electrolytical apparatus.” 


U. L. P. Ів Уваввв. Dated March 16th. 


5,795. “Improvements in and connected with electric light by 
incandee oence.“ Ј. Вутивовка. Dated March 17th. | 

5,797. “Improvements in alternating current induction motors.” 
W. G. Rmopzs. Dated March 17tb. 

5,888. Elevator and transfer crane for batteries.” G. H. 
Сохріст. Dated March 17th. (Date applied for under Patents, &c., 
Act, 1883, Bec. 103, September, 8rd, 1898, being date of application 
in United States.) (Complete.) | 

5,889. Battery box and tray for motor vehicles.” G. H. OoN- 
DIOT. Dated March 17th. (Date applied for under Patents, &., 
Act., 1883, Bec. 103, September 3rd, 1898, being date of application 
in United States.) (Complete.) 

5,840. “ System and apparatus for loading and unloading Morse 
batteries." G. Н. Cowpror. Dated March 17th. (Date applied 
under Patente, &c., Act, 1883, Sec. 103, October 19th, 1898, being 
date of application in United States.) (Complete.) 
electric’ or gaa lights for advertising end display purposes, d 

C OF gas or adv . ©. 
Frroxerg. Dated ch 17th. Е | ad 

5,849. "Improvements in brushes for dynamo.“ С. EmpauwEI. 
Dated March 17th. (Complete ) 

5,874. "An improvement ia telephones.” Sremuns Bros. & Co., 
Ілмттер, and A. B. Воснгонмвв. Dated March 17th. 

5,879. “Improvements in incandescence electric lamps.” Н. 
Rason. Dated March 17th. 

5,297. “Improvements in telephone holders" E. Pack. Dated 
March 18th. 

. 5,932. "Improved method and ioi eie for rapidly trans- 
mitting and recording telegrams.” A. Porrax, J. VinaG, J. EGGER, 

. Dated March 18th. (Complete.) 
A^ “Improvements in wave F 
power of sea waves, more cu or generation 
tricity.” M. GEHRE. Dated March 1 - 

5,941. “Improvements in incandescent electric lamps.” Тин 
BnarrsH THomson-Hovetom Co., Lr». (E. W. Rice, jan., United 
States.) Dated March 18th. (Complete) | 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


— 


1897. | 


5,805. "Improvements in and in the manufacture of elements foe 
secondary batteries" D. d, Frrz-GmmaLp. Dated March 4th, 1897. 
Both the powitive and negative of secondary batteries are 
prepared from lead sheets formed by depositing sisi aos upon 

an 


d thin sheet of lead layers of a more or less 


character. The lead sheete, after being cleaned with alkal, aro 
either roughened mechanically by rollers or by oxidation by exposure 
to air, or by making the sheet first an anode and then a cathode in a 
suitable electrolyte. After the electro-deposition of the spongy lead 
the sheets are passed through water and wound on a drum 

in water or moisture to prevent heating. From the sheets so prepared 
elements of required siza are cut, and- prior to“ forming may be 
oxidised by exposure to the air. One form of electro- 
apparatus, in which an endless sheet of thin lead is slow 
through the electrolyte between the lead anodes by the ution о 
the wooden drum, and the lead deposited is consolidated by the 


⁊ 


sheet, 
&. In an alternative arrangement, the lead sheets are sandwiched 
vertically between a series of anodes and are drawn up successively 
by a travelling device, which draws them between the 
rollers, the process being repeated until the desired number of layers 
have been deposited. 2 claims. 


6,306. “Improvements in jacks for telephone exchanges.” 
Згаменв Bros. & Co., Limtrzp. (Siemens & Halske, Germany.) 
Dated March 10th, 1897. Jacks for telephone switchboards are 


80 
together. Ina modified form a screw is used to hold the 
together, the insulating blocks employed being circularly grooved to 
hold the jacks in position. The tubes are slit to form spring tongues, 
so that they can be removed from the flared sockets 


mall tool. 4 claims. 
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were stated in terms of quantities whose meanings admit of 
no dispute, and involve no hypothesis; no attempt being 
made to invent properties of the arc, such as negative 
resistance or back electromotive force, in order to support 
forced analogies with metallic conduction. The results are 
all referred to three quantities—the current, the difference of 
potential between the carbons, and the linear dimensions of 
the arc space. Plotting the observations on a chart, Mrs. 
Ayrton was able to show, in the clearest possible way, the true 
action of the external resistance and its relation to the 
existence and stability of a silent arc. She was also able 
to propose a formula expressing the relation between the 
current, the potential difference, and the length of the arc, 
which represents very satisfactorily the results of her observa- 
tions in a form less arbitrary than many such expressions. 
At the same time she explained away a curidusly paradoxical 
result that seemed to follow from her diagrams, viz., the 
possibility of the existence of silent arcs with two entirely 
different currents with the same space between the carbons. 
She followed up the investigation on solid carbons with 
experiments on carbon with a soft core, and showed clearly 
the general effect of this construction on the behaviour of 
the arc. 

So far as the silent arc goes, apart from the question of the 


physical changes taking place in the arc itself, Mrs. Ayrton 


seems for the present to have exhausted the subject in her 
papers of 1895 and 1896, and her paper read last month dealt 
with the difference between silent and hissing arcs. In one 


of her papers of 1896 she showed that the change of the arc 


from silence to hissing is always accompanied by a sudden 
decrease of about 9 or 10 volta in the potential difference, 
which is constant for all arcs between the same pair of car- 
bons, and this phenomenon was repeatedly shown on the 
soreen last week in the most brilliant manner; In that same 
paper a curve was drawn showing the relation between the 
current and the potential difference for all arcs between the 
game carbons when just on the point of hissing, and this 
C 
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Mrs. Ayrton called the hissing curve. This curve showed 
that by gradually opening the arc the current that could be 
carried silently was steadily increased. Conocealing the pro- 
cess under a cloud of analytical reasoning, she boldly extended 
this curve upwards, beyond the region of her experimente, to 
а vertical asymptote, and deduced a law which she emphasised 
with italics, that for any given pair of carbons there is a 
maximum limiting current which can be carried silently by 
an аго. 

Now, the present paper deals solely with the arc when the 
current is greater than can be carried silently, Its most 
remarkable electrical property is that the potential difference 
between the carbons for a hissing arc is a linear function of 
the length of the arc and independent of the current ; and 
the strength of the current may have any value greater than 
that of the maximum silent current for that particular length 
of aro with the same potential difference between the carbons. 
Thus the current of the hissing aro may have any assigned 
value greater than the maximum silent current, and its 
magnitude is determined by. the circumstances of the external 
resistance and the E.M.F. of the dynamo. 

The hissing arc, then, is governed by a different set of 
laws from the silent arc, and the character of the phenomena 
appears to be quite distinct, and Mra. Ayrton emphasised the 
distinction in the clearest possible way. Lastly, after having 
assigned the conditions which determine whether the arc 
shall be silent, at what point it changes, and what the cur- 
rent strengths, Mrs. Ayrton has been fortunate enough to dis- 
cover the physical condition that determines the silence or 
hissing of thearc. The arc hisses if oxygen has access to 
the crater. In open arcs under ordinary conditions this only 
takes place if the crater reaches the side of the positive 
carbon, and so comes in contact with air, and the hissing is 
determined not only by the size of the rods and the current 
passing, but also by the form of the positive carbon near the 
аго, Thus if the carbon has burnt to a well-marked taper 
form a smaller current will bring the crater to the side and 
start hissiny than if it has burnt to a blunt form. This 
explains why hissing begins with a smaller current in a short 
arc than in a long one, and also the existence of a maximum 
possible current for silent burning with a given size of carbon. 
When the crater is small and bathed in an atmosphere of 
carbon or carbonic acid no hissing occurs, nor can it oocur 
with & closed arc or an arc in an atmosphere of nitrogen or 
carbonic acid. The behaviour of the arc in the presence of 
hydrogen is peculiar, and is to be the subject of a fresh series 
of experiments, which Mrs. Ayrton hopes will completely 
answer this and other questions connected with this very 
interesting subject. The difficulties seem to be yielding to 
Mrs. Ayrton’s patient experiments and admirable method. 
Prof. Ayrton’s stimulating personality and the ardour of his 
pupils at the Central Institution give her every encourage- 
ment and assistance. We look forward with the greatest 
possible interest to her next communication. 


INTERCOMMUNICATION IN RAILWAY 
TRAINS. | 


THE report of the committee appointed by the Board of 
Trade to consider this subject has now been some time before 
the public. As a report on a most important subject it 
would appear to be wanting in definiteness, since it leaves 
the subject in much the same position as before the com- 
mittee was constituted. 


It is, of course, no news to anyone who has considered the 
subject with any degree of care that the present cord system 
is deficient in many of the essential points of an efficient 
system. Something like 27 years ago Sir Henry Tyler 
reported to this effect. Neither are the conditions 
which an eflicient system should fulfil in any way obscure. 
Interchange of stock makes it imperative that an uniform 
system should be adopted. Acocasibility for use, reliable 
indication of the location of the user, and general reliability 
are all important features no doubt, but they are not now 
put forward for the first time. Considerations of first oost, 
and cost of maintenance are for railway companies only, and 
do not concern the public, except in so far as it can be shown 
that they are not excessive in comparison with their value to 
the public. 

What then, it may bs asked, is the cause of the delay in 
the adoption of a system which will be suitable and efficient ? 
Is not the answer to this question, “The excessive indi- 
viduality of those to whom railway companies look for 
guidance in engineering matters.” To anyone who is capable 
of looking at the eubject from an impartial point of view, 
this seems the only possible answer. 

Considering more particularly the electrical systems in 
use, do we not find that they are all based, essentially, on 
Preeoe's original system of balanced E.M.Fs., and that the 
differences are in mere matters of detail, snch as the methods 
of making connections between carriages, the positions of 
the means of communication, the use of insulated or unin- 
sulated returns, the advisability of taking advantage of 
other apparatus, &c., &o. ? 

Some stress is laid in the report of the committee upon 
the advantages of combining the neceasary elestrical coupling 
with other couplings in use on the carriages, and the recom- 
mendation has, in part, given rise to а discussion now in 
progress in the Railway Magazins between Mr. Langdon and 
Mr. Hollins. 

It may, however, very fairly be asked whether the point 
is of so much importance as seems to have been given to it? 
Do railway companies now keep a special staff for the coupling 
of brake pipes, &c.? Oannot the ordinary observer see this 
done at any important station by the nearest porter? Do 
not the shuuters do this work regularly? What is the par- 
ticular skill required to make such a connection as is requisite 
for the purpose under consideration; or, why should it be 
assumed that it would be missed ? The responsibility for seeing 
that all parts of a train are in efficient condition does not 
rest with those who make such connections. Somewhat 
too much of a mystery seems to be made of electrical con- 
nections. | | 

A point of much greater importance in the adoption of 
au uniform system of electrical interoommunication would, 
in practice, be found to arise in the maintenance of the 
immense number of batteries to be used under conditions far 
from favourable to the maintenance of such apparatur. 


Where passenger stock is interchanged to any extent the 


effectual supervision of the batteries would entail a large 
amount of detail arrangement, and the cost would be far 
from inconsiderable. 

There are a number of other points which might be 
dealt with at length, but the only one that need be referred 
to here is the necessity that exists for any system to be self- 
testing before it can be considered entirely satisfactory. 
Such testing indications, moreover, should be of such а 
character as will prevent them from being confounded with 
the alarm signals. 

As has been hinted already, the first point to be secured 
in order to obtain an efficient system, is to pereuade indi- 
viduals to sink their pereonal preferences, and to make less 
elaborate efforts to facilitate the work of future railway 
historians. 
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PAPER CABLES AS USED IN TELE: 
PHONY, &e. 


By E. J. J. 


PAPER cables have to a large extent revolutionised telephone 
engineering by making possible methods of working, which 
up to their invention been more or less a dream of tele- 
one en 
Anyone who has spoken over a long length of ordinary 
India-rubber or gnis percha cable will have noticed the 
bad effects it has on the clearness of pem making it 
sound flat and dead ; in fact, it sounds as if the currents had 
lost most of their energy. With a paper cable this is 
different ; and it is almost, if not quite, impossible to tell 
ен уоп are speaking over an underground or aerial 
The great difference in the speaking properties of rubber 
or paper cables is due to the much lower specific inductive 
capacity of the paper. That the capacity of a paper cable 
be much lower than that of an India-rubber or gutta- 
percha one will be at once inferred from the fact that the 
specific inductive capacity of gutta-percha is 2°46 ; and India- 
rubber (pure), 2:34 ; while that of paper is very little above 
that of air, which is taken as unity. 
The minimum capacity per mile of an ordinary India- 


The insulation variee, according to the make of the cable, 
from € to 15 megohms per mile.* 
The paper insulation is put on in a variety of ways, three 
ч 17 os ра for this = 3 method es 
uently ado is to wrap a layer of tongh paper 3 of an 
inch wide loosely round the wire ; this is iben bound in 
position with thread. (See fig. 1, Nos. 1, 2, 3 and 4.) A 
second method is to lay the wire in a long strip of paper, make 
the edges met, and over this fold another long strip, so that ita 
edges meet on the opposite side of the wire to the edges of 
the firet strip of paper. The whole is now wra round 
with thread to keep the paper in position. Two wires 
insulated as in these methods are t er to form a 
pair, the length of the twist being about 6 inches. The a 
and B wires of the pair are distinguished by the different 
colours of the used for binding the paper in position. 
A third method, and one which gives the greatest amount 
of air space, is to twist a strip of paper, a quarter of an inch 
wide, into a spiral, similar to the spiral of an augur, but with 
a pitch of about 3 inches, lay a wire on each side of the 
spiral strip, then wrap the whole tightly round with a strip 
of tough paper, 14 inches wide. These two wires will form 
one pe (See fig. 1, No. 5.) | | 
`Тһе required number of pairs, formed by either of the 
above methods, are laid in layers round the centre pair with 
a slight twist, each layer baing twisted in the opposite direc- 


Fra. 1. 


rubber cable is 029 microfarad ; while & mile of paper 
cable should not exceed 0°085 microfarad, and is frequently 


found to be lower; 0:080 microfarad per mile should be the 


average capacity of all the wires in any cable. The capacity 
testa are made with all the wires, with the exception of the 
one under test, earthed. _ 

Paper cables are made up of various sizes, according to 


uirements, and are very compact, as will be seen from the 


following sizes :— 


A » n » " 
A 204 » m » 21 „ 
A 153 " » »" 24 m 
-A 102 " _ " 2 " 
A 77 " »" » 1$ " 
A 52 `” ” T 14 н 
А 26 lè „ 


The diameter of the larger sizes is kept small by the insula- 
tion being thinner and the wires more tightly packed. 

The conductor of these cables is pure. copper wire, 
No. 20 S.W.G. (36 mils in diameter) and has a resistance of 
42°38 ohms per mile. 


tion. The bundle of wires so formed is wrapped round with 
stiff paper, then braided with cotton threads, and finally 
encl in a lead sheath, forced round the cable by hydraulic 
pressure. After passing the necessary testa, the ends of the 
cable are carefully sealed to keep out moisture. It is now 
ready to be put under ground. : 

Paper cables are laid in iron pipes, lead jointed, or in 
cement conduits of such a size as to allow of sufficient space 
for drawing the cable in. The pipes are terminated with 
bell-shaped ends in brick alien. The size of these 
chambers, or boxes, depends on the number of cables and on 
local conditions. 

The cables are drawn through the iron pipes by means of 
a stout rope or a chain, fastened on to a cable clip; a 
swivel should be provided near the clip. The clip is 
fastened on to the end of the cable by means of stout 
iron screws. The end of the cable is frequently made up 
solid with lead for a distance of 6 inches, to enable 
this being done with greater security. (See fig. 2.) The 


* Should not this be 6,000 to 15,000 megohms 7— EDS. Erzo. Rav. 


56 | THE ELEOTBIOAL REVIEW. [voie нол, Avar 7, 19. 


other end of the rope is put round the drum of a windlass, 
• which is placed over the cable box, and by means of a suitably 
arranged pulley in the box the rope is pulled clear through 
the end of the pipe. After the several lengths of a cable 
route have been drawn in the pipes, the next operation is 
jointing the various lengths together. Before jointing is 
commenced the cable box should be carefully cleaned out 


Fia. 2. 
and made as as ible. When everything is ready, 
the ends of ths cable ае оос д out for a suitable distance 
and the lead covering нро off, the top ae of con- 
ductors are then turned back out of the way. It is desirable 
to joint the middle wires of each length of cable first, and 
then to do the others layer by layer. Before the joint is 
made, a paper sleeve is passed over each of the wires of one 
of the cable ends to be jointed. The ends of the wires are 
freed from insulating material for such a length that when 
put in the required position the covered of the wire 
will just meet. (See fig. 1, No. 1). The ends of the 
wire are tightly twisted together for a distance of 5 of an inch, 
bent down (see fig. 1, No, 2), and the paper sleeve pushed 
| 
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SECTION ON CD. 
Fra. 3. 


over (see fig. 1, No. 8). Care must be taken that proper 
twisted pairs are jointed on to corresponding pairs, for if 
one wire of a twisted pair bs jointed on to an odd wire of 
another pair, overhearing will take place. After all the 
wires have been jointed and insulated 1 of the paper 
sleeves, the joint is placed in a trough of heated lime to 
withdraw any moisture which may have been absorbed by 
the paper of the cable, "When thoroughly dry the joiut is 
closely wrapped with plain tape, a covering of sheet lead is 
now put over the joint and soldered on to the lead of the 
cable by a plumber’s wipe joint; the junction of the edges 
of the sheet lead being also carefully soldered so that the 
whole is both air and water-tight. The plumbing must be 
T done, as any pin-holes or cracks will cause serious 
uble. 


The ends of the cable terminate in cable heads, which are 
iron boxes with a number of insulated terminals screwed 
through the back or sides according to pattern. Each 
terminal is insulated from the iron case by an ebonite bnsh. 
To the ends of the terminals, inside the cable heads, the 
cable wires are fastened, and to the ends, outside, the leads 
to aerial wires or instruments are connected. "M 

The details of a cable head are shown in fig. 8. The 
lead covering of the cable is connected to the brass tube by 
means of a plumber's wipe joint, a sufficient length of 
the covered wires having previously been put through into 
the a compartment of the cable head. 

Each pair of wires is now connected to a pair of ter- 
minals, commencing with the row nearest to the tube, B T. 
The distant end of this pair of wires is connected ша 
similar way to the ex pce put of terminals in the 
cable head at. that end of the cable. "The cover, a, at the 


cable head is taken off to allow of easy access to the ter- 
minals ; it is made air-tight by an India-:ubber washer being 
placed between it and the edges of the box; the cover is 
fustened tightly in position by a number of screws. 

The leading wires to aerial wires are brought throngh the 
screw down glands, a, and connected to the ends of the 
terminals which project into the compartment, в. The door 
of compartment в is hinged to allow of ready access to the 
wires and terminals. (See fig. 3, section on C D.) 

The construction of the terminals will be understood from 
fig. 4, where ö represents a portion of the back of the A com- 


gà 
OUTLET |: 


partment of the cable head. v is the insulating vulcanite 
support for the terminal, which is screwed into the iron back 
from the inside of the в compartment; it projects about 
half an inch on either side of the iron, so that the terminal 
ehall be well insulated. Through this valcanite bush is put 
a screwed rod of brass, about 2} inches long and у'; of an 


in diameter; to one end of this is screwed the long brass 


nut, LN; on this is placed the brass connecting tag, B T, to 
which is soldered the wire from the cable. The whole ш 


- yr — 


poe a strip of thin brass, L A, bent as shown, but 
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held in position by the nut, N. The nuts are prevented from 
working loose, and a connection is insured by the 
whole being sweated together with solder. The rod is now 
put through the vulcanite bush and held in position by 
means of the circular nut, c N. Over this circular nut is 
prevented 
rom making contact with the iron of the cable head by the 
thin mica disc, м. This forms the lightning arrester for the 
cable wire, the high tension currents due to lightning strik- 
ing through this short high resistance path to the earth- 
connected cable head in preference to going through the 
cable and doing damage there. The thickness of the mica 
disc is exaggerated in the drawing to enable its being clearly 
shown. The outside wire is placed between the washer, w, 
and the nut which holds the lightning arrestor strip in posi- 
tion, a good firm contact being made by tightly screwing up 
the nut and lock-nut bebind. 

A cable head of this description may be placed in an 
exposed position, on a roof or up a pole, without any proteo- 
tion. When the cable terminates in a bnilding the protecting 
cover to the outside of the terminals, compartment в, is 
dispensed with. 

Paper cables work excellently, so long as the paper is 
perfectly dry. That this may be the case, during manufac- 
ture special pains and precautions are taken that the paper 
and small amount of cotton onp i bi are p free from 
moisture. The ends of the cable are also carefully sealed as 
soon as the manufacturing processes will allow. Daring the 
laying aud jointing of the cable, the ends are never left open 
longer than is absolutely necessary ; and, as before stated, 
the joint (after completion and before the lead covering is 
put over) is covered with heated lime, so that any moisture 
which may have been absorbed shall be withdrawn. Should, 
however, moisture from any cause get into the cable, 
it may be expelled by blowing dry air through it; the 
looseness with which the insulating material is е 
allowing this tobe done. To facilitate the blowing through 
operations, а brass nozzle with a screw cap is soldered into 

e lead covering of the cable at each end. 

The air is dried by being passed through a series of U 
tubes containing calcium chloride. The U tabes are 
44 inches in diameter, and are made of metal. A 
namber of circular trays (about eight) are fastened to a rod 
down the centre of each tube (see fig. 5). Rod and trays 
may ba withdrawn to enable the chloride to be changed 
when necessary. The small tap at the lower part of the U 
tube is for allowing any moisture, which may have accumu- 
lated, being drawn off. From one to six U tubes should be 
employed, so that the air shall pass over a large surface of 
calcium chloride and be 5 After being 
dried the air should be filtered by being passed through a 
copper cylinder, 1 foot in diameter and 4 feet high, 
filled with dry cotton wool. This will prevent any particles 
of solid matter, which would tend to clog up the air space iu 
the cable, besides having other injurious e from enter- 
ing the cable. 

The air is forced through the drying apparatus and cables, 
at a pressure of 15 lbs. per square inch or thereabouts, by a 
Bailey or other suitable air pamp. In Paris, air from the 
mains of the Compressed Air mpany is used fordrying pur- 
poses ; after of course being dried and filtered. If the cable 
is known to be very wet at any particular place, careful 
warming of the cable will assist in the expulsion of the 
moisture. 


. The air escaping from the hole or crack by which moisture 
has entered, aids in the localisation of the fault, and shows by 
the hissing sound it makes, the exact place where the puno- 
tare or crack in the lead covering is. 

As to the actual life of a lead covered paper cable, nothing 
can at present be stated, as none have yet been laid for a 
sufficient length of time to enable an estimate to be formed. 


THE WINDING OF GALVANOMETERS. 


MR. FRANK Laws in the Physical Review (America), Vol. 
v., has discussed the problem of winding galvanometers from 
a somewhat different point of view from that usually taken, 
and arrives at an interesting result. The problem is the 


following :—For a simple circuit consisting of a battery, a 
resistance, and a galvanometer, to determine the winding of 
the galvanometer so that its deflection will be a maximum. 
This problem has generally been discussed on the assumption 
that the thickness of the silk covering bears a constant pro- 
portion to the diameter of the bare wire. Mr. Laws points 
out that this assumption is quite erroneous, and gives instances 
of American silk covered wires. He says that in the case of 
a double silk covered wire, No. 20, B and S gauge, the 
diameter of the covered wire exoeeds that of the bare wire 
by 12 per cent., and in the case of a No. 40 wire by 177 per 
cent. These figures are curious, as they make the double 
silk covering of the No. 20 wire 1:9 mils thick, and tbat of 
the much finer No. 40 wire 2:8 mils thick. For the finest 
English covered wires these figures would be 1:5 mils, and 
1 mil respectively. The exact figures do not, however, affect 
the course of his argument. 

Mr. Laws uses the following symbols :— 

is the galvanometer constant, i. s., the field at the centre 
of the coil for unit current. 

I is the current in the coils, во that 1 c determines the 
force on the moving needle. 

b is the linear constant of the coil, whose volume œ 585. 
„ galvanometer resistanoe. 
„ resistance of the external circuit. 
diameter of the bare wire. 
„ diameter of the covered wire. 
„ ratio of c to B so that C = B y. 

w „ resistance of the wire contained in a unit of volume 
of the coil. | 

n is the number of turns per unit of area of the section 
of the coil, so that n is inversely proportional to 02, i. a., to 

B 


E is the E.M.F. of the battery. 
Now for coils of the same pattern and proportions, but of 
different sizes, d varies as the density of the current in the 
coil, and as the first power of the linear dimensions, 


we 28 


is., G o nba 1 

Also the resistance of the wire in any given cubic space is 
proportional to the number of wires laid in it and to their 
resistance, $.e., is inversely proportional to the square of the 
covered diameter, and to the equare of the bare diameter. 
Во w B? c*, which equals w y? в“, is constant. 

Also the resistance of the galvanometer is proportional to 
the product of w by the volume of the coil, so that 


r & 10 b, 
From these equations is obtained 


в ж N and « = ri, 


] s , and 1 G is to be a maximum. 


EX 
в +7 

Now, in the problem most commonly given, the size of the 
galvanometer coils is fixed, and the thickness of the insula- 
tion is assumed to be proportional to the diameter, so that 


y and Б are constants, Then 1 . x — —— and this is a 
maximum when 7 = B, 6.6., when the resistance of the gal- 
vanometer cquals that of the external circuit. | 
Mr. Laws discusses the problem where the pattern of form 
of the coil is given but not its dimensions, so that b isa 
variable, and uses for this the second expression for d given 
above. The force, 1G, on the galvanometer needle is now 
LONE. —. Now, whatever value may be assigned to 
r, the best size of wire will be that which gives a maximum 
value to ш: ‚ an expression which depends only on the 


dimensions of the wire and ita covering. By plotting the 
values of this expression for various sizes of silk covered 
wire, Mr. Laws finds that a wire of No. 34, B and S gauge, 
is the best size for all galvanometers to be wound to a given 
resistanoe, irrespective of the size of coils. Having ascer- 


b $ | 
tained this, the best value of r is such as makes ua 


+r 
a maximum, which gives 71 = } R. 
D 


: . И 
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The best galvanometer of the particular pattern or family 
considered is one wound with No, 34 wire to a resistance of 
one-half of that of the rest of tbe circuit. 

To show the practical effect of these conclusions, Mr. 
Laws takes two cages :— 

If the coils of an ordinary reflecting galvanometer of 
8 inches cubic capacity wound to 10 ohms resistance for 
working on a circuit of 10 ohms are replaced by smaller coils 
of the same form wound with wire of No. 34 gauge to a 
resistance of 5 ohms, it is said that the galvanometer deflec- 
tion will b» increased by 65 per cert., the volume of the coil 
reduced to one-fortieth of the previous amount, and the 
weight of wire reduced by a still greater amount. In a 
second case the coils of the same sizs wound to 1 ohm for 
use with a bridge are supposed to be replaced by very much 
smaller coils of *5 ohm. The galvanometer deflection would 
be doubled by the change if double covered wire is used, and 
trebled if single cov wire. 

It is interesting to consider the result of this argument 
applied to fine wires covered in England, where the difference 
between the diameters of bare and covered wires of higher 
gauge numbers may be taken to be constant, say about 1:2 
mile. Calling this quantity d, so that c = B + d, the ex- 
pression 

| 1 « B (в + d), 


and is а minimum when в = d ; во that for the conditions 
of Mr. Laws's problem all galvanometers should be wound 
with wire of 1:2 mils diameter, $.e., No. 49 L.S.G., indicat- 
ing the use of extremely minute instrumenta. 

All these figures emphasise the force of Mr. Vernon Boys’s 
plea for small instrumenta. 


ELECTRIC PIPING. 


(Continued from page 496.) . 


As regards the pendant or bracket fittings, these consist of 
similar standard china base provided with a small threaded 
nozzle, long enongh to go through the cover and wood 
pattrass and project a short distance above its surface. The 
china base is provided either with or without connection 
plates for the fitting wires, which can thus either be screwed 
under terminals in electrical contact with the line wires, or 
be soldered direct to these. The nozzles are fitted with an 
insulating lining. 

Standard wood pattrasses are provided to screw on to these 
nozzles, to which they are finally secured by a lock nut. The 
fittings are then merely screwed on to these pattrasses by 
means of ordinary wood screws. 

Having now described the system from the point of view 
of its mechanical and practical possibilities, we may pro 
to discuss its electrical qualities. Of course, here we sre at 
once met by a difficulty ; the prevailing question now is: 
Are rules required or not? There area great many, including, 
we believe, the makers of this conduit, who advocate the 
partial—if not total—abolition of rules. The question of rules 
is now more or less sub judice, but as wiring contractors bave 
at present to conform to certain regulations, the discussion of 
any system of wiring in comparison with other systems 
should be confined to its suitability for installations under 
existing rules, however obnoxious these may be. To discuss 
the claims of a system which would necessitate an almost 
complete suspension of existing rules, is a wider matter, and 
we will deal with this later on. 

The insulating conduit system of wiring in its original 
and, let us say, professed form, aims at no very insidious 
breaches of the usual rules and regulations. In fact, the 
only point about it which may be said to clash with orthodox 
ideas, is the indirect encouragement to use wires with thinner 
insulation than is customary ; however, we are anticipating. 
In comparing the system with other systems, we may discuss 
its claims under four headings, viz., mechanical strength, 
incombustibility, insulation, and convenience in wiring. 

To take the first, and considering, of course, only other 
metallic corduit systems, we have in the insulating conduit 
as much mechanical strength as is likely to be required under 


most conditions. Of course, it ia not as strong as gas piping, 
as the metal is not so thick; but for all ordinary require- 
mente, such as resisting nails and screws, or supporting 
pae or other fittinge—it is no doubt amply strong 
enough. 

The next point—incombnstibility—is of more import- 
ance, and this is one to which the makers lay great 
claim. Naturally, it is not contended that if there 
were a fire outside the conduit the wires inside would avoid 
their fate any more than in the case of gas piping. But in 
the latter system, if an arc due to short-circuiting or to & 
* dead earth” occurs within the pipe, and the current of the 
arc is not sufficient to melt the controlling fuse of that 
circuit, there is no doubt that a hole would ultimately be 
burned in the gas pipe, and tbis has been known to occur. 
However, in fairness to gas piping it must be pointed out 
that these accidenta are only reported from America where 
careless wiring is, or was, a bye-word, or else have been 
experimentally made with a view of demonstrating what 
could happen if the wiremen were wicked enough to neglect 
ordinary precautions. 

Assuming for the moment that these same wiremen had 
been using insulating conduit, it is contended that the 
insulating lining is of such a nature that an arc would be 
rather discouraged and ultimately m out. Granted that 
the insulating lining is not combustible, and also that it has 
good insulating qualities, it is not quite clear to us how we 
could get a * dead earth," provided always that the makers 
could guarantee absolute continuity and homogeneity of the 
insulating lining. If, however, a workman is sufficiently 
careless аз to scrape the insulation off a wire there is no 
reason why he should not equally well damage the insulation 
inside a box or conduit. And although the experiment is 
instanced of a match inside a thick roll of paper, it must 
not be forgotten that the match wants oxygen to continue 
burning—whereas the arc does not ; and we therefore see no 
reason why—always granted that the careless workman is а 
factor in the case—we should not get a “dead earth” in the 
insulating conduit which would burn a hole in the metal. 
But, aud this is the огох of the whole matter, if the makers 
can guarantee absolute continuity of the insulating lining, 
such a thing as a “dead earth” and consequent burning of 
the metal casing would seem to be impossible, and if a short 
circuit occurred it is possible, as is claimed, that the wires 
themselves would fuse and burn ont long before the in- 
gulating lining were prin de Taking all things into con- 
sideration, insulating conduit may be said to have distinct 
advantages over other conduits in respect to inherent safety 
from fires, and to offer the careless workman only half the 
opportunity for displaying his talents that other conduits do. 

t us now turn to insulation, witb, of course, ite converse— 
leakage. In gas piping and other bare metal conduite, in order 
to guard against leakage, and to bring the insulation resistance 
up to the high point required by the authorities, infinite pre- 
cautions must be taken to prevent abrasions of the insulation 
of the wires, and surface leakage from fittings to the metal 
of the conduit. Besides which the pipes condense moisture 
in the interior, which tends to deteriorate the rubber on the 
wires. By using insulating conduit it is claimed that wires 
with less insulation may be drawn in, firstly, beoause the pipe 
has an insulating lining ; and secondly, because the interior 
is so smooth that there is no fear of abrasion, and less 
resistance due to friction. Also, as the conduit is lined wi 
a substance which does not conduct heat, the tendency for 
moistare to condense is greatly minimised, if not altogether 
obviated. It is not stated how surface leakage is to be 
prevented, but we are afraid we must, in this case, fall 
on the workman again. With good, although thinly insulated 
wire, careful workmanship, absolute continuity of the 
insulation, no condensation, and a minimum of 8011806 
leakage, there is no doubt that insulating conduit appro 
nearer to the ideal under existing rules than other forms of 
metal conduit. But—and we must always look at the 
other side of the question—supposing the contractor were 
wicked enough to rely on the insulating lining of the 000° 
duit to such a degree that he thought he could save money 
by putting in an inferior class of insulated wire (Manchester 
methods of inspection are not yet universal), and арра 
also that, even if the insulating lining had not got dam 
anywhere, the work were being carried out in an unfinished 
building as is often, if not usually the case. It is then more 
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than likely, indeed, it is probabie, that lime and other foreign 
substances would get into the conduits and boxes, and also 
that water would get into the open boxes. What is there 
then to protect the wire from rotting, even if it be of the 
best quality, and what will prevent pole to pole leakage or 
surface leakage along the interior of -the conduit to the fret 
* earth " it can find 2.— most, likely an outlet box. Still it 
would seem that even granted all these disabilities, the in- 
zulating conduit would offer less opportunity for leakage to 
earth than an ordinary bare metallic conduit, and if suffi- 
cient care were taken it would offer considerable advantages 
in the matter of insulation over other systems. | 

We next come to a not unimportant question, namely, 
convenience in wiring. Under this heading may be iucluded 
accessibility and cost. As regards acoessibility, the system 
bas no special advantage over any other well-designed 
system of conduit; in fact, the inspection bends and 
crossings of another system we know of are a distinct 
improvement on the usual closed fittings of this and the 
gas- pipe system. — : 

In the matter of cost, however, no direct advantage is 
claimed for insulating conduit, as it is clear that a pipe with 
a lining must be more expensive than а pipe without a 
lining. In other ways, such as upkeep, durability, and vase 
in fitting together, there is no doubt that insulating conduit 
can hold its own, although the fact that wires with lees 
insulation can be used is no special advantage in the matter 
of cost, for the pipe has to be larger by the thickness of the 
insulating lining, acd therefore more expensive in proportion. 

ing generally, and presuming ‘that the system is 
carefully installed under good supervision, we think that it 
can well hold its own against systems of bare metallio 
oonduit, especially in regard to insulation resistance and 
safety from fire. The only point on which we are not 
assured is the question of continuity of insulating lining. 
Wherever there is a joint in a pipe, or a connection to a 
box or coupling socket, there must be a break in the insulat- 
ing lining which would admit a film of moisture. Besides 
thie, it is claimed as an advantage that when the pipe is cut, 
or screwed the burr is embedded in the insulating lining, 
and so offers no risk of tearing the insulation of the drawn- 
in wires. . But this embedded burr must be a weak point in 
the insulating lining, especially as some splinters must come 
very near the surface, and one or two weak places like this 
would be like the weakest link of a chain—a criterion of its 
strength. 

The foregoing general review of the system as it appears 
to us is, a8 we have remarked, based on the assumption that 
the insulated conduit would have to. be installed under 
existing fire office and electric supply rules, to which it 
would have to conform as well as other systems. Before 
leaving this standpoint it may not be out of place to con- 
sider some of the arguments put forward by Mr. Bathurst 
in his address to the Incorporated Association of Municipal 
and County кше last year on the subject of insulating 
steel conduit. In the first place we cannot help thinking 
that the author employs the electrical fire bogey a great deal 
too much, and if his statements with regard to insidious 
electrical fires were to come generally to the ears of the nervous 
consumer they would rather tend to defeat the object 
he has in view, namely,to point out that by the employ- 
ment of insulating conduit the fire risk would Бе 
lessened. Although this is no doubt quite probable, it seems 
to us that every electrical engineer should make it his aim 
in life to minimise the so-called dangers of the electric light 
in the eyes of the consumer, and impress on him the fact 
that nothing can be good which is too cheaply paid for, 
instead of terrorising him at the expense of the whole trade, 
when it is evident that even the most perfect system of 
wiriug is not perfect unless the workmen are also perfect. 

Electrical firea were, we believe, at one time quite a 
- common thing in America, but they are hardly known here; 
and where they have occurred, the cause has generally been 
found to b» bad work and not bad material. Fires have 
most frequently occurred behind fuse or switchboards, and, 
perhaps, where dry jointing has taken place, and in all such 
cages the overheating which has resulted must have been due 
to insufficient fusing. The author does not seem to believe 
in fuses, because their capacity may be altered by unautho- 
rised persons; but then this is no argument against fuses, 
any more than it would be an argument to say that razors 


should not be sold because people sometimes cut their throat. 
It has also not been found necessary to introduce automatic 
devices to prevent gas esoapiog, and the person who lights a 
match when he smells gas does so entirely at his own risk. It 
hardly seems necessary, therefore, to introduce fuse holders 
which will only allow опе eiz3 of fuse to be inserted—although 
such things have been made by Mesars. Siemens & Halake— 
and the person who inserts a copper wire fuse in place of a 
tin wire deserves no. more sympathy than the man who ties 
down a safety valve. The tendency of the age is to have 
everything done for us, but surely mau may be allowed the 
use of a little common sense—which be can only gain by 
experience. | | | 

. Bathurst next proceeds to enlarge on the deleterious 
effect of moisture and other things on insulations as 
generally used for coating wires, and the net result he 
arrives at is, that the wires must be protected by 
some form of enclosed casing, to wit, a tubs, and in 
this and his denunciation of wood casing we are sure 
that most are agreed. Casing has, во to speak, taken such deep 
root in the electrical wiring trade that there are, no doubt, 
many people who would open their eyes if they were told that 
wood casing is hardly anything more than an unnecessary 
adjunct to insulated wires. Certainly, it does not fulfil 
any of Prof. S. P. Thompson’s requirements enumerated 


ore. 
(To bs continued.) 


THE POST OFFICE AND TELEPHONY. 


By B. ALFRED VARLEY. 


(Concluded from page 581.) 


A Brier History or TELEPHONY. 


The telephone was introduced iuto this country in 1877 
by its inventor, Graham Bell, and the Bell Telephone 
Conny was formed shortly afterwards. Later on the 
Gower-Bell Telephone Company was created, and this latter 
company was granted the right to manufacture and sell 
* Bell's receivers” (paying royalties for doing so), but 
they were not permitted to establish “ exchanges ” excepting 
by special agreement with the Bell Company. 

ow, as is well known, the Post Office went to law with 
the Bell Company, and obtained a legal decision, declaring 
that the telephone was a telegraph instrament within the 
meaning of the Telegraph Act, and having been successful in 
their contention, it was very naturally assumed that the Post 
Office would at once take telephony into their owa bands and 
largely develop it. NET | | 

Phe Bell Telephone Company smarting under the verdict 
which had been given against them, but still holding patent 
rights, said that they would not supply telephones to the 
Post Office, and advantage was taken of this by certain smart 
financial men who controlled the Gower-Bell Company. 
What they did was to promote a fresh company to whom they 
undertook to supply “ Bell receivers” which their agreement 
with the Bell Company permitted them to do, and as this 
fresh company were not bound by ay covenants with the 
Bell Telephone omp; they would be free to supply 
apparatus to the Post Office and also to establish telephone 
exchanges, but for the rights they were to acquire, they were 
to pay to the promoters of the company, if my memory is to 
be trasted, over £300,000. , 
When the prospectus of this third company was issued, 
ligation was immediately threatened on behalf of the Bell 
Telephone Company, and the public being advised of this by 
newspaper advertisements held aloof from subscribing capital. 
The astute promoters being thus thwarted came to terms with 
the Bell Telephone Company, the prospectus was withdrawn, 
a new one of a company jointly promoted was issued, and 
within less than a week the capital asked for was subscribed 
six times over. The third company so successfully floated 
confined themselvea to supplying telephone apparatus and 
telephone plant ; a fourth company, the National Telephone 
Company, being formed, which came to terms with the Post 
Office. these companies, so far as the investors were 
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concerned, were, for all practical purposes, promoted by one 
set of finauciers, and each fresh promotion meant financial 
hauls made by the promoters and an increase of capital 
invested, so that the National Telephone Company was 
handicapped by over-capitalisation at the very beginning of its 
career, but the Mephistopheles of the piece morally responsible 
for this over-capitalisation was really the Post Office. 

It is only right to say that as the above history is written 
solely from memory, although I think it may be relied on as 
being substantially correct, it is quite possible that I may 
"The fret telegraph company incorporated, vt. the ETI 

ret telegraph company i , Viz., ectric 
and International,” was not allowed. to divide among its share- 
holders more than a 10 per cent. dividend, but they were 
granted certain statutory rights to facilitate ing out 
their operations, such, far example, as wayleaves, &o., but the 
National Telephone Company have, I believe, been very much 
hampered in this respect, and consequently they have been 
involved in difficulties as well as an increased expenditure. 

The privileges which have been conferred on the Post 
Office were granted with the idea that they would be 
employed solely in the general interest of the country, but 
how have these powers been used since telegraphy has been a 
Government monopoly ? | 

So soon as the Telegraph Act had come into force, the 
Post Office, not content with ny es monopoly of the 
telegraphs and the command of the highest talent of 
the oountry, ed at once to forge machinery which 
would still further increase the despotic powers they had 
been put in possession of. What they did, was (1) to 
retain in the same way as barristers eminent Fellows of the 
Royal Society ; (2) they retained similarly the leading tele- 
graphic and some of the ablest of our civil engineers, and 
in this way they obtained a most powerful weapon for 
aggressive purposes, which they were not slow to make use of. 

The telephone invented and introduced into this country 
Ру Graham Bell in 1877 was outside the provisions of the 

elegraph Act, nevertheless having might on their side and 
the command of leading scientists as special pleaders, the 
Post Office obtained a legal decision in their favour, and the 
Bell Telephone oompany had to submit to the terms 
imposed upon them by their all-powerful, grasping 
opponent. ; | 

The invention of Graham Bell originated an altogether 
new industry of the greatest value to the commercial world, 
and the pioneering ens pe ought to have received every 
consideration at the hands of a Government Department, but 
instead of receiving any encouragement, the Post Office 
swooped down npon them, and having sucoeeded in getting 
telephony into their own hands, they shirked the responsi- 
bility of undertaking the pioneering work themselves, and 
from their standpoint the Post Office acted wisely in so 
doing. Later on they granted licenses, but they compelled 
the licensees to pay 10 per cent. out of their gross earnings 
Jor the privilege of pioneering telephony, and then complaint 
is made of the high rates charged, and the oe of 
the service. In self-defence the licensees combined, and by 
doing во they obtained a monopoly, and in the long run the 
British public have to pay the piper, but the blame should 
be laid to the account of the Government monopoly, and the 
way it has been worked, and not to the directors of the 


National Telephone Company, who have done their best 


under the circumstances in which they have found them- 
selves placed, and have been only able to earn for the share- 
holders what cannot be considered an unreasonable dividend. 

Now, it should not be forgotten that the Telegraph Bill, 
as originally drafted and introduced by a Disraelian Govern- 
ment, simply provided for acquiring such righta as the then 
existing telegraph companies were in P isse of, the final 
shaping of the Bill, however, devolved upon a Gladstonian- 
John Bright Cabinet, a Government who were ever 
claiming that they had nailed the flag of free trade to the 
mast, and yet it is to them that the country is indebted for 
the reintroduction of protectionism in a very ugly form, viz., 
in an important internal industry of British origin, and 
which was pioneered by private enterprise. | 

The monopoly of te egraphy and telephony should never 
have been granted to the Post Office, and the only common 
sense way out of the deadlock, as it seems to me, is for the 
Government to abandon the monopoly of telephony and 
telegraphy. 


It requires no prescience to foresee that if the Postal 
Department are allowed grants of public money and a free 
hand to deal with telephony that history will repeat, itself ; 
they will incur, before they are done, probably an expendi- 
ture of £12,000,000 or more, the interests of which alone, 
at 8 per cent., will be £360,000 per annum, and after this 
expenditure has been incurred, the Government will find 
themselves compelled to do telephonic work, ав is the case 
with telegraphy, at leas than cort price, and the loss will 
have to be made up by the British taxpayer. 

The late Mr. Torrens, when member for Finsbury, strongly 
expressed the opinion that the history of the purchase of the 
telegraphs ought to be written, and if anyone c ble of 
doing it would undertake the task, it would, I open 
Ше eyes of Englishmen. ЕИ 

Now, what I would suggest under the present condition of 
things, is that before the country’s money is voted on tele- 
phony, that a clear statement of the capital sunk in tele- 
graphy, the accumulated loss which has been incurred on 
account of interest on the capital sunk, should be made ont 
and laid before the members of the Legislature; the annual 
and the total amount of logs arising out of transmitting 
telegrams at leas than cost price should also be clearly set 
forth, and also the amount which the National Telephone 
Company has been compelled to pay for pioneering telephony, 
and if this be done, I think Parliament will agree with the 
late Lord Playfair, who was the Postmaster-General st the 
time the Telegraph Act was passed, and for some time later, 
that “there never was a greater mistake than making tele- 


. graphy & monopoly.” 


part from what has been already stated, there is the 

moral aspect of a Government-trading monopoly which 
deserves grave consideration; but I cannot go into this 
matter here beyond pointing out that since the discovery of 
the dynamo principle, electro-dynamics has largely domi- 
nated all physics. Aud now, thanks to the telegraph 
monopoly, we have seen the chief electrical adviser of the 
Post Office not only dominating telegraphy and eleotro- 
dynamics generally, but wielding, also, in no small degree, 
the scientific patronage of the country, and the demoraliss- 
tion which has overtaken leading scientific men, and scientific 
societies also, as a consequence of making so important a 
branch of applied science, as is that of telegraphy, a Govern- 
ment trading monopoly, is simply lamentable to all those 
who have the true interests of science at heart, and who 
regard science as the elucidation of physical truth. 

Since November, 1897, I have directed the attention of 
the Postmaster-General to what I consider to be grave 
scandals; among other things I have called attention to 
is what may be desoribed as the Post Office booming of 
wireless telegraphy, and which resulted in the registering 
on July 20th, 1897, of a wireless telegraph company, оар! 
£100,000, £75,000 out of which was to ba paid to the 
promoters of the company, for that which we are told 
science is going to do, and I pointed out to the Post- 
master-General that so long as the electrical executive were 
apparently allowed carte blanche in the matter of 
public money over wireless telegraph experiments, and were 
allowed to play the wireless telegraph ipes, and 
the fundamental note continuously 80 by means 
inflated accounts of experiments being carried out by the 
Telegraph Department, and also through the medium of 
sensational lectures and press interviews published through- 
out thé length and breadth of the land, in which it was 
asserted that their experiments demonstrated that electrical 
waves, through space, could be practically transmitted to 
any distance—that rounds which has been 
through interplanetary space had already been recorded on 
the phonograph, that the holding electrical communioation 
with “sentient beings” in Mars “was not” the wildest of 
dreams, and farther, that telegraph poles would soon be 
things of the past, and also that submarine cables would no 
longer be necessary in the near future. Now, whilst such 
turgid matter was allowed to emanate from the telegraph 
executive, and was published to the world with the spparent 
sanction of the Postmaster-General, there was a fair : 
of the Wireless Telegraph Company being successfully floated, 


* We happen to know that the writer has entirely misunderstood 
the relations between the Post Office and the Wireless Telegraph 
Company.—Eps. Ergo. Ray. 
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but I am pleased to think that since I bronght this and 
other matters also under the personal notice of the Post- 
master-General, the pros of science receiving a cheque 
on account for £75,000 are now not nearly so good as they 
onoo were, 


STARTING A NEW STEAM PLANT.“ 


By EGBERT P. WATSON. 


IT not unfrequently happens that new steam plants are put 
in use with the greatest possible dispatch. Owing to a rush 
of business or delay in getting the new engines and boi 
go soon as they can be set up in place, the boilers are fired 
and steam turned on the piping at full pressure at once. 
Then there is hurrying to and fro with wrenches and caulking 
tools and all the appliances of the trade to stop leaks that 
would not have appeared had a proper course been pursued. 
A ateam plant is a complex structure, and until the strains 
caused by changes of form from expansion and contraction 
have been adjusted or taken up gradually, there will always 
be trouble, and lasting derangement if too great haste is 
made to start. The course that long experience has shown 
lie aa in the end is indicated in the advice here 
ven. 
: Take the case of the tubes and tube sheets of a firebox 
3 = soon as a fire is pede) the та, = sheete, 
and side plates are exposed to great heat, if the fire is urged, 
in a short time, and while the rest of the boiler is oold, or at 
the temperature of the air and contained water, whatever 
that may be. In boilers of defective circulation or none at 
all, this variable temperature may be maintained for hours, 
and it requires no imagination to see thet the effect upon the 
boiler is injurious, to say the least. The tubes are stretched 
htly between two rigidly fastened sheets of greater or less 
thickness, with the result that something must give or 
buckle, when they are heated, to the extent of the expansion 
at least. This applies to the side sheeta and stay bolts sg 
well, and from this brief citation it follows that, when a new 
boiler is started for the first time, discretion is certainly the 
better part of valour. Not unfrequently boilers which have 
been well-constructed in the first instance, a good job in all 
parte, have been practically ruined, or, if that is a little too 
strong an expression, very much injured by haste in putting 
them into action. More harm has been done by the “ burry- 
ар” plan of starting а new steam plant than persons without 
ence can conceive. Not only the boiler suffers, but 
the brickwork and front also, if the boiler is an externally 
fired one. | MARS 
When a new boiler is fired for the first tinte, a boy's bon- 
fire on the grates for 10 or 12 hours is ample heat. The 
water should not be allowed to get over blood heat, or about 
100°, and this temperature should be steadily maintained all 
day. Upon no account should any steam be formed, the 
boiler being allowed to cool slowly at night. For the second 
day the heat should be in to 200° and maintained at 
that for 10 hours, the heat and vapour being permitted 
to through the whole of the pipe system. On the 
third day steam should be raised to 10 lba. and kept at that 
all day. If this plan is followed, the changes of form which 
take place will occur slowly instead of violently when a 
contrary course is exhibited, and all the expansion strains 
absorbed or redistributed without bad results. On the 
contrary, if fires are forced from the start there may or may 
not be visible local ‘leaks, but the probabilities are that in 
the near future various distarbanoes will appear which might 
have been avoided by less violent measures upon the start. 
On the third day also the boiler should be thoroughly cleaned 
by feeding and blowing at frequent intervals, During the 
of construction much dirt of all kinds accumulates ; 
since black oil is used in quantity for drilling and tapping 
holes, a greasy sludge will be formed and settle on the cooler 
parta of the boiler, unless it is removed before it has time to 
settle. Not only upon the cooler parts, but upon other parts 
as well. If the circulation is active, this diades is carried 
around until it happens to hit some place that it sticks to. 


When that ocourw no water cau get beneath it, but heat 


е Scientific American, 


from the other side of the plate can ; when that ocours, the 
late is overheated and the steam pressure forces the sheet 
own, making a bag, or pocket, that has to be cut out 
promptly and the sheet patched. This danger is supposed 
to be imminent in old boilers only, but it is by no means 


unknown in new boilers but a few weeks old. 


It not unfrequently happens that new boilers are started 
with no water supply aside from the contenta of the boiler, 
but it seems to say that this is a dangerous prooeed- 
ing. If from any cause leaks of im 
many small leaks, the only course possible would be to haul 
the fire or fires at once. This might or might not be feasible, 
according to circumstances, but an ample water service 
should be assured before the fires are started, and at least 
two sources of feeding the boiler when at work—an injector 
and a steam or power pump. Injectors are fickle things, 
especially new ones. If a slight air leak is present in the 
suction, they promptly quit work, although the leuk is not 
apparent to the eye. ll new boilers are liable to foam 
from the grease in them, and an injector will not work 
then, because it needs dry steam, not hot water, to act 
properly, The writer was much bothered by a high 
presure injector refusing duty recently (225 lbe. steam 
pressure), and only got it to act at last by binding all 
suction joints externally with red lead putty. After this 
was done there was no further trouble. The joints were 
not practically air-tight, although they seemed to be. 

The time to pack all valves, joints, and stuffing boxes is 
aspe dr 1 after it. boo n been caused 

y neglecting apparently minor detail, if there is any 
such thing as a minor detail about a steam plant. Above 
all things, keep the man with the handy screw wrench from 
tightening m eaky joints under . Upon no account 
should this be allowed, even with so low ure as 10 lbs. 
A bolt that leaks may be a bolt that is broken, and the 
least twist upon it sets it free. After that anything may 
happen. The writer once saw a bolt blow out under 200 Ibs. 

re, and as it left a considerable area undefended, one 
lt after another ripped off until the pressure was reduced 
by the area opened. If a man had been trying to tighten 
that leaky bolt, he would have been killed. Again, a blow 
cock of only half-inch diameter leaked so badly that a man 
undertook loontrary to advice) to tighten it. soon as he 
touched it with the wrench it promptly blew out and he had 
& badly scalded hand as the result. Fittings are sometimes 
caught by two or three threads only, the man at work on 
them having heard the whistle blow before he got through, 
and forgotten to screw them up afterward. The best time 
to make all changes and adjustments is when the boiler is 
cold. It cannot do any harm then. 

Look out, too, for the man who supposes things about 
a steam plant. Suppositions in lieu of personal knowledge 
are dangerous and cannot be tolerated. With all the pre- 
caution which can be exercised, accidents may occur ; t ey 
are quite likely to happen when only lukewarm vigilance is 
observed, instead of absolute personal inspection of every 
detail under pressure. 


RELATION BETWEEN THE HEAT GIVEN 
OFF INSIDE VOLTAIO COUPLES AND 
THE HEAT CAPABLE OF BEING TRANS- 
MITTED TO THE CIRCUIT UNDER THE 
FORM OF CHEMIOAL ENERGY. 


Bv Dr. D. TOMMASI. 


JOULE and Favre have shown that the electromotive force of 
the voltaic y has a close connection with the heat 
5 by the chemical reactions in the battery itself, and 
that a whole series of questions relating to currents 
could be treated after the manner of calorimetric problems. 

Thus, then, the electromotive force of a battery is in 
proportion to the heat given off by the chemical action, and 
consequently, knowing the calories given off by this chemical 
action we can arrive at a knowledge of the work that this 
battery is capable of producing. | 


Favre however, remarks* that the heat brought into play 


* Traité des Piles Electriques, by D. Tommasi, p. 60. 


portance should start, or 
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daring the combustion of the hydrogen produced in the 
electrolysis is or is not transmissible to the circuit according 
to the nature of the compound which farnishes the oxygen 
required for this combustion. Thus, for instance, out of 
131 calories given off by a couple (Н,Оз) formed of bioxide 
of hydrogen and hydrochloric acid, only 41:6 calories would 
be capable of being transmitted to the circuit and these 
would consequently represent the energy of the battery. 
Favre, moreover, found that in the sulphatation of the 
zinc of а simple couple (zinc-platinum and diluted sulphuric 
acid), 39 calories are brought into play, but that, out of 
this number only 29:8 are capable of being transmitted to 
the.cirouit. "Therefore, 9 calories remain imprisoned in the 
battery. From this last fact it follows that two of these 
couples would not decompose water. | 

In short: i 
29:8 cal. + 29 8 cal. < 69 cal.“ 


Now, I have found that the decomposition of water took 
place in accordance with what might have been expected if 
all the calories given off by these two couples had been trans- 
mitted to the circuit, 

In short: | 

b 39 cal. + 39 cal. > 69 cal. 


88 cal. + 38 cal. + 1:4 cal. > 69 cal. 


If the water of the voltameter is acidulated with bydro- 
chloric acid, the decomposition of water tekes place with 
greater-facility, as can easily be understood, as we know tbat 
the 5 of the diluted hydrochloric acid absorbe, for 
two molecules (2 x H Cl.) 66 calories, instead of 69 calories. 
Bat, even in this case, there should not be, according to 
Favre, any electrolysis, for: | 


29:8 cal. + 29:8 cal. < 66 cal.] 


According to Favre two zinc-platinum and hydrochloric 
acid couples would not decompose water if it is acidalated 
by a 2, and would electrolyse it if it was rendered acid 

y . | 

In short, in the first case, we should get 


33,4 оа]. + 38-4 cal. < 69 cal. 
aud in the second case 
33:4 cal. + 83:4 cal. > 66 cal. 


In fact, two of these couples do not decom the water 
if it is acidulated with salpburic acid, but decomposition 
takes place if the water is acidulated with hydrochloric acid. 
A couple consisting of zinc-platinum and diluted hydro- 
bromic acid would give off, according to Favre, 35:9 calories, 
but only 29:9 calories would be capable of being transmitted 
to the circuit. Consequently, two of these couples do not 
decom water if it is acidulated with sulphuric acid, but 
decomposition takes place if the water is acidulated with 
hydrochloric acid. A couple formed of zinc-platinum and 
hydrobromic acid, would give off, according to Favre, 35:9 
calories, but 29:9 calories only would be transmissible to the 
circuit. Consequently, two of these couples would not de- 
compose water acidulated either by SO, H,, or by Cl H, for 
in the first case we should get 


Р 29:9 cal. + 29.9 cal < 69 cal., 
and in the second case | 
29°9 cal. + 29:9 cal. « 66 cal. 


. If the water in the voltameter is acidulated by SO, H,, 
we observe decomposition commence, but it soon censes. 
With the water of the voltameter acidulated by hydrobromic 
acid the decomposition is more active, in this case it is not 
ee that is decomposed but the hydrobromic acid 
itself. | 

In short, whatever may be the degree of dilution of this 
acid, we always see hydrogen given off at the cathode, whereas 
at the anode there is no gaseous escape, we only see a yellowish 


— —— 


Heat of formation of water. 

1 According to the thermic data of Favre. 

1 Calculated according to Dr. Tommasi's law of thermic constants. 

t The electromotive force of a couple consisting of amalgamated 
z'nc and diluted sulphuric acid is higher than a couple with non- 
amalgamated zinc by about 7 cal. 

According to Favre this couple would really give off 348 cal, 
bat oniy 334 cal would be capable of being transmitted to the 
circuit, 


thread of bromine forming round the wire of the anode. 
This fact is easily explained, since two molecules of hydro- 
bromic acid (2 Br H) absorb 59 cal. in order to decompose, 
whereas a molecule of water ab:orba 69 cal. ; now, it is always 
the compound that absorbs the least heat that tends to le 
decomposed in preference by the voltaic current, but on tha 
condition, however. that the reaction can ba commenced.“ 

According to Favre the chromic acid couplet would 
give: off 117-8 calories (2:5 volts) but only 65:5 calories 
(1:85 volt) would be transmissible tothe circuit. It follows, 
then, that a single chromic acid couple would not decompose 
water acidulated with sulphuric acid. 

. In fact, if the positive electrode of this element is of 
platinum, the water is not decomposed but if the eleotrode is 
of carbon or spongy platinum there is electrolysis. y 

The chemical reaction produced within this couple being 
always the same, I have endeavoured to determine approxi- 
mately, by means of electrolysis, what is the number of 
calories transmissible to the circnit by the chromic acid 
couple, according to whether its positive electrode is of 
platinum, carbon, or spongy platinum. | 

The following is & summary of the results I have 
obtained :— | ! . 

1. The chromic acid couple, as Favre used it, i. c., with its 
positive electrode of platinum, only produces an internal 
chemical work corresponding to about 65 cal. (1:4 volt). 

2. By substituting for platinum, in the same couple, 
carbon or spongy platinum, we can render about 85 calories 
transmissible to the circnit (18 volt) or 20 calories more 
than the preceding couple. 

It follows, then, from these last experimente, that the e'«- 
tromotsie force of the same couple varies according to the 
nature of the positive electrode. 

I have observed a similar fact with the following couple:— 
Magnesium- platinum and dilute үш acid. In short, 
this couple, according to the thermic data, should decomp we 
water since the heat given off by the action of the magnesium 
on the dilute sulphuric acid is higher than the heat of de- 
composition of water, К. | 


, 112:8 cal.| > 69 cal. I 


Nevertheless, the decomposition did not take place. The 
ваше is the case. if we substitute for the platinum of the 
magnesium battery, copper or silver, but if we employ in 
this element as positive electrode a cylinder of graphite or 
retort coal, the electrolysis of the water takes place. 

. According to Gore the electromotive force of the couple 
formed of magnesium-platinam and dilate sulphuric acid is 
1:92 volts corresponding to 88:3 cal., and 5 far 
above the heat of decomposition of water (69 cal.) and yet, 
as we have jist seen, water is not decomposed by this 
couple.** Now it has always been admitted that there is 
equivalence between the calories transmissible to the circuit 
and the electromotive force of the voltaic battery. . 

How is it, therefore, that there should be an exception in 
the case of the magnesium element ? 

It is very difficult to explain this anomaly, unless we 
assume that in this conple there are not only caloriei 
imprisoned within the battery (as Favre had found), not 
transmissible to the circuit, but also that among the calories 
transmissible to the circuit, there are some which act, if l 
may so express myself, electrically and some chemically. 1 
cannot at present work out these ideas, but I hope soon to 
return to this important question. -- $ 


* For further details see the Traité Th«orique et Pratique d Eledro- 
chimie, by D. Tommasi, p. 464. 

t This couple consists of an outer vessel of glass containing ал 
amalgamated sinc dipping into the water acidulated with the 
sulphuric acid, and of a porous jar containing the following mixture: 
chromic acid, 25 grammes; water, 50 cubic centimetres; sulphuric 
acid, 10 cubic centimetres. 
` + It will bs observed that the number of calories transmissible to 
the circuit given by Favre, is pretty close to the one I foand by quite 
à different method. 

' $ The employment of magnesium in batteries was propcsed for the 
first time by D. Tommasi in 1865. 


The heat given off by the action of magnesium on dilute sulphuric 
acid. 


«| The heat of formation of water. 
** Bee the Traité des Piles Electriques, by D. Tommasi, p. 148. 
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JOEL ELEOTRIC MOTOR CARRIAGE. 


Ov illustration shows a new form of electric motor carriage, 
elegant in appearance, and of light weight. It runs very 
smoothly and noiselessly, and it is stated that owing to the 
way the motors are carried, there is little or no vibration. 


This carriage has been introduced by the National Motor 
Oarriage Prae Limited, of 37, Walbrook, London, E.C., 


to exemplify their patents for electric motors, and an under- 
frame for carrying same, the invention of Mr. Henry F. Joel, 
A. M. I. O. E., and for storage batteries, the invention of Mr. 
S. A. Rogenthal, both motor and battery being the result of 
many years of experimental research and practical trials, 


with the special objccé of making them exactly suitable for 


traction purposes. | 

. The difficalty in designing a motor carriage to look as 
unlike a carriage requiring a horse to complete the effect, is 
a great one. There must be the necessary seating accomoda- 


tion for two or more people, including the driver, with a 
eover to protect them from the weather, the whole carried 
on three or more wheels. The ordinary brongham is the 
embodiment of the all-time pest, experience of require- 


ments. In addition, room must be found for the storage 


batteries and motors, and the carriage must be constructed 
-of sufficient strength to carry their additional weight, whilst 
the motor must be conveniently arranged to exert its power. 
The carriage illustrated is considered by the makers to be the 
most successful attempt yet made to meet these requirements. 

The electric motors, two are used in this carriage, are of 
comparatively very light weight, and slow speed, as well as of 
high efficiency—t most necessary features. They are 
constructed with internal stationary field magnet cores of 
steel, spin 12 poles arranged to interspace equally round 
a circle with the armature revolving on the fixed axle out- 
side the poles. The field coils are wound centrally upon the 
core, and are almost entirely enclosed by the steel core and 


en thus ntilising their greatest possible magnetising effect. 
he armature is made with laminated iron rings having 
holes for the wires. The winding of the armature is also 
novel and very effective, it gives the least possible waste in 
the connecting and non-active parts of the wires, whilst the 
-— paris are utilised to the best effect for economical 
working. | | 

The following are stated to be the aotual working data of 
these motors 


Weight 


Nominal .| Speeds revs. Electrical 
Type. B.H.P. per minute. OE efficieacy. | 
| k ule ый | | | 
әм |. à 600 | 12 { 80 to 90 % 


accordi: р fo load. 


These motors will run at quarter speed, 150 revolutions per 
minute, half 300, and full speed 600, as required for the 


T 
E 
а 
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X 
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carriage. They are made to give 50 per cent. more B.H.P. 
for short periods, and will give 100 per cent. more power, 
or 4 B. H. P., if pressed. 

Carbon contacts or brushes are used on the commutators, 
and the motors will ran either forwards or backwards with- 
out sparking. : 

The two motors, as will be seen from the illustration, are 
placed under the carriage, a little in advance of the back 
wheels, which partiy Screen them, and they are not in any 
way unsightly.’ The motors are completely encased and 
weather tight. | i О 

The under-frame is one of the most important features of 
this carriage. It is made of steel tube, to form a rectan- 
gular frame suspended on springs, and connects the front 
and back axles of the carriage together; it takes the place 
of what is known to coach-builders as the “perch bar.” 
This frame carries the two motors quite independently of 
the carriage, so that no vibration or shook in the carriege 


544 


THE ELEOTRICAL REVIEW. 


[Vol 44; No. 1,115, APRI J, 1899, 


is minimised when the motors are started, or stopped, or 
when running. At the same time the frame is perfectly 
resilient under all conditions of the road, rough or smooth, 
and the motors and gear, whilst being kept in constant dis- 
tance and tension are elastic, and free to give under stress, 
such as rough jolting, or sudden strain due to temporary 
exoess of electric current. In practice, this frame has been 
found to safeguard the motors from jar or shook. 

The two motors drive the two back wheels independently, 
one to each wheel, oy man of ordinary bicycle chains. The 
revolving armatures have small -sprocket tooth wheels fixed 
on one side, and the chains gear with these and then over a 
larger wheel or rim pulley fixed to the spokes of the baok 
wheels and thus propel the carriage. The outside of these 
larger pulleys are cased with leather, and the chains drive 
the carriage wheels by friction just as a leather belt would 
do, the chains in this case acting as endless metallic belts, 
with the exception that the small sprocket wheel on the 
armature gives a positive drive to the chain. In other car- 
riages introduced by the syndicate both wheels have teeth 
for the chain in the usual manner. This special driving 
before described, however, has been found to be very efficient, 
convenient for turning, and to give enough grip to propel 
the carriage up hills of 1 in 8. ; 

It is claimed that the advantages of using two motors sre 
the saving of the balance gears, whilst the slow speeds, 800 
to 600 revolutions per minute, entirely obviate the necessity 
for the usual intermediate speed reduction gear, and thus 
both weight and loss of power from friction are saved. The 
two motors also allow convenient control of speeds, and are 
Belf-adjusting for turning round corners, the motors auto- 
matically giving the difference in speeds as the turning 
movement requires. 

The syndicate believes this practice of using two slow 
speed motors directly geared to the two driving wheels is the 
simplest, and most efficient means of electric propulsion, and 
marks a great step in advance. 

The storage batteries are arranged in four boxes of 10 
cells in each, or 40 cells in all. Тео boxes go under the 
front seat, and two under the back seat, and are not notice- 
able. Each box of 10 cells weighs under 2 owt., and is 
easily handled and taken in or out of the carriage. 

The batteries are made with pasted plates, and the paste 
is ғо constituted that whilst it is claimed to give the greatest 
efficiency of active material, it yet retains its shape and hard- 
ness on the plates. The supporting grids are specially 
designed to allow free expansion and to avoid sulpbating 
from local action. "These cells, we are informed, have been 
submitted to most 5 trials for over six years on 
carriages, cycles, boats, and in portable electric miners’ 
lampe, and such a thing as sulphating is almost entirely 
unknown in these cells, 

The following gives the particulars of the cells used in this 
carriage, viz. :— 


— — — 


Capacity in ampere - | 
hours at 
Weight Normal Watt-hoursof |. 
iar das rate of complete cell at 20 Remarks. 
cell. charge. 20 amperes discharge. | 
amperes | amperes | 
discharge. discharge. 
Lbs. Kilos. | Amperes. Per lb. | Per kilo. 
: | | 17 watt- 
i | hours 
22 | 10 | 90 140 | 130 13 | 2864 per 1 lb. 
| | of plate 
| | 
i 


' only. 


Total weight of 40 cells, with boxes complete, 8 owt. 

_ The controller has some distinct features. The action is 
simple, there being three speeds only ; first, slow speed, about 
4 miles an hour; second, 8 miles an hour (about the speed 
of a fast“ Hansom ), whilst the third gives 12 miles an 
hour. These variations are made by: first, by coupling 
the batteries in parallel with the motors in series; second, 
the batteries in series and the motors in series; third, and 
finally, the batteries in series, and the motors in parallel, 
methods that are well known. The controller also gives slow 
вред backwards. There is a special quick contact break to 
each of these changes, so arranged that only at the last 
moment of making or “breaking is the effected, 
thus ensuring perfect connection without sparking. The 


contacts are placed round a disc, with vertical spring contact 
arms, 

This oarriage will take three inside passengers, and a 
driver outside; the step up is easy, and there is ample head 
room, The total weight of the carriage is about 20 cwt. 

With the batteries fully charged it is claimed that the 
carriage can travel 50 miles on good ordi roads, The 
current used at the intermediate and usual s being 20 to 
40 amperes at 40 volta pressure, and this will last for 6 to 7 
hours at a speed of 7 to 8 miles per hour, the total current 
consumed being 8 to 10 units. The current required to 
re-charge the battery being 10 to 12 units, which at 2d. per 
unit makes the cost for current 2s. for each run of 50 miles, 
or at the rate of 4d. per mile run. 

The driver has a foot brake applied to the two back 
wheels. This brake has a double use. When pressed it 
acts upon a switch in the main circuit, and puts in resist- 
ance between the “on” and “off” contacts, so that the 
current is reduced as the brake is partly put on, and finally 
broken when the brake is hard on. This is useful, as the 
driver, after he has set the controller to the required speed, 
E not alter it, but can do all his regulating with the 

rake. | 

It is claimed that the distribution of the weight of the 
batteries equally over the front and back wheels, and the 
method of independent driving of the two back wheels, has 
greatly to do with the reduced weight of the carriage, the 
strains are equally divided, and the carriage is of lighter 
build than usual, and less power is required to run the car- 
riage alone, and that, again, means reduction in weight of 
batteries, motors, &o. - 

Many trials have been made with this carriage on long 
journeys, up and down hills, and it has been thoroughly 


tested. The batteries have also been most carefully examined 


from time to time after long rune, and experience has demon- 
strated tke suitability of the whole apparatus for electric 
motor carriages. Many favourable opinions and testimonials 
have been given of the comfortable travelling, freedom from 
noise and vibration, and this is a remarkable feature of this 
carriage, and is a great advance проп any known electric or 
oil motor carriage. | 

The syndicate do not propose to make or supply complete 
carriages, but simply to supply the electrical equipment, 
motors mounted in place on the under-frames adapted for 
any carriage with simple attachment to the front and back 
axles, and ready for the carriage-builder to design and build 
his work пров, Batteries ready in sets to go under seats, 
and controllers ready to fit for the driver, with full instruc- 
tions how to apply them, and practical tuition afterwards in 
their use. bor" 

The complete carriage with electric motors, batteries, &o., 


were constructed for the syndicate by Messrs. Henry F. Joel 


and Co. 


THE INDUCTION COIL SPARK ANALYSED. 


To those engaged in exact investigations where the induction 
coil spark is made use of, it is of the utmost importance to 
know the real nature of the discharge and its origin. A 
contribution by Walter* (who has recently done much good 
work in elucidating the theory of the induction coil) throws 
a great deal of light on this subject. 
Colley, Walter, and others have shown that the spark of 
the induction coil does not consist of a single discharge, nor, 
in properly constructed coils, of a series of discharges alter- 
nately in opposite directions; it consists, indeed, of a series 
of three or (out discharges, but all in the same directioD. 
The time interval between these successive discharges 
depends on the frequency of the oscillations in the primary 
circuit, and, according to measurements made by Walter on 
30 cm. coil, amounted to 2:7 х 10 secord. Assuming 
that besides the initial spark there were four after discharges, 
the total time occupied by single spark discharge would be 
10:8 x 107* second. The break used in Walter’s experi- 
ments was a very rapid one, making 25 breaks second. 
The whole time occupied by a single spark discharge was 
рань анааан 


• Wied. Ann., 66, р. 696. 
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therefore 0 000 = E neatly of the time interval 
between two successive sparks. The discharge of a coil with 
25 breaks per second would appear to the eye to be con- 
tinuous, and yet ‘electric energy would be radiated during 
only ;', of the whole time. 


he apparatus used by Walter to analyse the spark was 


somewhat different from the revolving mirror arrangements 
usually employed, and gave much sharper photographs. A 


photographic plate, 24 om. long-and 6 cm. broad, was mounted 
on 8 carriage running on rails, Wi ses being fixed in 
a vertical plane llel to the rails. Two platinum :eleo- 
trodes, one of which was vertically above the other, were 
focussed on the plane of the plate. The carriage was pro- 
pelled by a weight connected to it by a cord passing over a 
pulley, the weight being arrested by a support just before the 
plate came into the field of the lens. The carriage would 
thus possess a constant velocity during the exposures, if we 
neglect the small amount of friction. The velocity was so 
regulated that two successive sparks would be photographed 
on the plate. Knowing the speed of the break (25 per 
second), and measuring the distance (which amounted to 
10 ст.) between two successive images, the velocity of the 
could be accurately determined, and the time interval 
of the other phenomena shown by the photographic image, 
measured. | 
Fig. 1 shows the photographic image taken in this way of 
a spark passing vertically between the two platinum pointa. 
After the initial spark, which is by far the most brilliant, 
follow four after discharges. The appearance of the ends of 
the sparks on the plate (unfortunately this is not clear on the 
reproduction) showed that all the discharges were in the 
same direction. Carbon and other electrodes were tried, but 
it was found that the best results were obtained with the 
platinum electrodes. 
In the course of his investigations, Walter made a dis- 
covery which throws new light on the way in which the 
electric spark arises. He found, in fact, that the spark is 


Figs. 1, 2,3 and 4. 


not formed at a single leap across the air gap, but is pre- 
ceded by several more or lees abortive attempts to create a 
path for itself through the dielectric. When a spark just 


missed fire, the photographic image obtained was of the 


nature of that which is somewhat imperfectly reproduced in 
fig. 2. Two or three discharges in rapid succession 

pray across the air gap, terminating in each: case in a 

ching brush discharge. The spark from the positive 

e penetrates to a much greater distance than that 

from the negative electrode, as can be seen from fig. 2. Each 

successive partial discharge penetrates a little further than 

Ite 5 and if there is sufficient energy behind the 

a complete path is finally formed across the air 


Knowing, as we do, that the passing of an electric spark 
through air dissociates the molecules its path, and тооба 
them temporarily tolerably good conductors, we can under- 
Марі why all these rapidly following discharges follow 
exactly the same path. The interval between the prelimi- 
nary partial discharges is only about one-seventh of that 
between the primary oscillations of the discharge; but this 


the partial discharge are here better shown than in fig. 2. 
Fig. 4 shows the partial discharges when condensers have 
been introduced into the secondary. ooil to give the dis- 
charge an alternating character. The longer JE ogg: 
discharge here appears alternately on opposite electrodes. 
. It is evident from these interesting experiments of Walter's 
that, as a rule, the electric k is not formed at a single 
leap, but only after several abortive, and always. increasing, 
ial sparks have formed a conducting path, across which 
the complete spark can travel. 


THE MUNICIPAL TRADING MENACE. — 


ALTHOUGH the recent great straggle in the engineering 
trades was nominally fought upon the eight hours’ question, 
the real point at issue was whether or not the employers 
should be masters in their own works. In this was also 
included the hardly less important question of a standard 
wage to be paid to certain classes of men. The principle 
which the employers then successfully maintained was that 
men should be paid fair wages according to ability and merit, 
and that the masters should their works in the way 
they thought most conducive to their successful operation. 

This was a great blow to trades unionism, and it is not 
surprising that the unions should be continually striving to 
upset the present state of affairs. 

The form in which they are now seeking to accomplish 
this end, and in which they stand the beet chanoe of success, 
is in influencing the different trading municipalities in such 

а way that they employ their power of spending the 

public money to the advantage of the trades unions, 

and it need hardly be added to the manifest dis- 
advantage of the ratepayers. 

The manner in which this is brought about is 
by the Town Oouncil or Vestry inserting what are 
known as labour clauses in their contracta. 

At first sight, it seems only fair and reasonable 
that some sort of labour clause to prevent sweat- 
ing should be inserted in every contract, and it is 
not hard for the few labour members forming the 
minority of nearly every Council to get a clause 
included by which the contractor undertakes to pay 
fair rates of wages, and to work the recognised 
hours. This innocent proceeding commits the 
Council to the insertion of labour clauses, and once 
started, these soon grow to an alarming extent. 

At present very few of the great trades of the 
country are affected by this pernicious system, and 
it is therefore very difficult to get together a com- 

bination strong enough to fight the evil. 

7 * Electricity, iu which we recognise the favourite 
form of municipal trading, is the first to suffer from the 
withering effects of this trades union policy. So vigorously 
have the unions worked among the | authorities that 
nearly all the new contracta contain objectionable labour 
clauses. — 

Unfortunately, manufacturers when let alone are apt to 
consider only their business, and do not devote sufficient 
time and attention to combating the dangers which 
surround them, and thus one contractor after another signs 
his name to-conditions which are altogether unfair, which 
will paralyse his business in the future, which will so raise 
his costs that he stands no chance of competing in the 
world’s markets, and which will be made still more stringent 
and objectionable in the next contract he undertakes, 

The latest contracts, amongst other things, call upon the 
contractor to pay trades union rates of wages, This to 
begin with is altogether contrary to economical management. 
No capable employer would seek to underpay his skilled men, 
but he ony would not give fitters’ wages to an unskilled 
man using a file or turners’ pay to a man doing repetition 
work on а lathe. Still, this is what the trades unions would 


E 
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like and what the Councils are seeking to enforce through 
these unfair labour clauses. Worse even than this, the trades 
union conditions and wages are to be printed and posted up 
in all conspicuous places in the contractors’ shops, and so 
what was once a contented commercial community is to be 
turned into a discontented and interfering body of workmen 
trying to usurp their masters’ authority without bearing any 
of his burdens or risks. 

For any and every breach the contractor is to be severely 
fined, to such an extent has this tyranny been pushed. 

In some cases the manafacturers’ position has been made 


still more difficult by the insertion of a clause giving the 


Council power to call upon him to appear before them with 
any of his employés to discuss the terms of their employ- 
ment and the manner in which he conducts his business. 
Anyone reading this would say that such a state of affaira 
was impossible in a sensible trading community but it is 
nevertheless a fact, and these are the conditions to be found 
in several of the contracts which are to-day being advertised. 

Since the above was written we have seen a cutting from 
the Holloway Press, reproduced below, which shows how 
this question has been dealt with by the Islington Vestry. 
It is very suggestive reading, and may possibly teach the 
labour party a much needed lesson. | 


A PBoaRESSIVE REVOLT. 


Two or three years ago Mr. G. 8. Elliott raised a storm at a meet- 
ing of the Islington Vestry by declaring that the labour tail was 
wagging the progressive dog. With the accuracy or inaccuracy of 
that statement at the time it was made we have now nothing to do; 
but there is no possibility of disguising the fact that the labour tail 
did try to wag the progressive dog at last Friday’s meeting of the 
Vestry and signally failed. The whole trouble arose from some awk- 
ward and unworkable clauses which the Vestry determined four 
years ago should be attached to contracts. Briefly stated, these 
clauses require that contractors should forward a schedule of wages 
paid, and should enter ínto agreement for the payment of the heavy 
IT of £5 per centum of the total of the contract as liquidated 

ages in the event of any breach being proved. Four years’ expe- 
rience with these clauses have proved them unworkable, for Mr. 
Gordon, the chairman of the Electric Lighting Committee, which 
р оре to get rid of them, was able to show that they were prac- 


ro 
ti a dead letter, and had been for some time. His proof was a 


bundle of contracte, in all of which these clauses had not been com- 


plied with. The position was very simple—the clauses were unwork- 
able and bad in law. They were, therefore, useless and absurd. 
Their existence or non-existence in a contract did not in 
the least affect the principle of trades union rates of 
wages being paid to employés engsged in carrying out work 
executed under contract for the Vestry. The origioal intention of 
those who framed the clauses was to strengthen the position of the 
. Vestry in securing the operation of the trades union principle. 
Experience showed that they did not have that effect. It was plain, 
therefore, that the sensible course was to get rid of them. But the 
Labour attempted to block the way. That wanted them 
retained. Every imaginable pressure was brought to bsar on the 
Progressives, and the Labour tail tried its hardest to wag the Pro- 
guns dog. But the dog declined to be wagged — very properly too. 

ds. aedi after Progressive stood up, and backed by experience 
condemned the clauses as unworkable. Bat the Labour party fought to 
the bitter end, and were defeated, as they deserved to be. The unreason- 
ableness of Mrs. Richardson and her friends in this matter was only 
too amply demonstrated in their expression of willingness to consent 
to the suspension of these clauses in regard to the Electric Lighting 
Station contract. Had the clauses been in the least material to the 
maintenance of the Trades Union principle, it would have been im- 
possible to omit them from that or any other contract without pre- 
judice to that principle. Public bodies may not play fast and loose 
with conditions to be attached to contracte. The conditions must ia 
common justice be enforced and subscribed to in every instance, or 
. they must be omitted. In dealing with contractors it is impossible 
for public bodies to have one sauce for the goose and another for the 
gander. Hence the Vestry was wise in declining to act inconsistently 
in regard to the clauses which were rescinded on Friday. 


THE BALANCING OF ARMATURES. 


By CLAUDE W. HILL. 


IN these days of drum armatures with turned cores, 
accurately planed or milled slots, and symmetrically formed 
windings, the amount of balance obtained in the ordinary 
` course of manufacture is quite sufficient for the moderate 
speeds of revolution generally in use. Occasionally, how- 
ever, we have to construct machines to run at unusually 
high speeds, and then it becomes necessary to test the 


will be comparatively feeble and uncertain, ев 


balance of the armatures and attach counterweights if 
required. 

The most usual method of testing the balance of an 
armature is to place it upon level parallel straight edges, 
when the heavy side is supposed to sink to the bottom, and 
counterweights are then attached to the opposite side of the 
armature until it will remain at rest in any position on the 
rails, In practice the writer has found this method 
unreliable and unsatisfactory, and the following figures will 
show the reason: 

Fig. 1 represents an armature 164 inches diameter, weigh- 
ing 10 owt., and intended to run at 750 revolutions per 
minute. We will assume that it is out of balance to an 


amount cqual to a weight of 2 lbs. at the periphery on one 
side. When this weight is at the position, a, it will tend to 
sink to the position, B, and in doing so will exert a diminish- 
ing horizontal tractive force tending to roll the armature 
along the straight edges. The amount of the tractive force 
exerted at each point from в to A is shown on the curve, 
fig. 2. The force necessary to produce movement of the 
armature is shown by the horizontal line drawn on the curve, 
and we see that this line cuts the curve at 53°. Laying 
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this out on fig. 1, we see then that within the arcs c and р the 
weight of 2 Ibs. is insufficient to produce any movement of 
the armature, while within the arcs E and F the ы аы 
ally 
armature has been running in the machine and the shaft has 
become slightly magnetised. By this method of testing this 
armature would therefore appear to be in sufficiently 
balance. Upon being placed iu the machine and run, how- 
ever, the centrifagal force due to the unbalariced weight 
would be 263 lbs., which would be sufficient to cause con- 
siderable vibration, and possibly sparking and of 
commutator connections. 

A more sensitive way of testing is to place the armature 


on anti-friction wheels, themselves running on ball bearings. 
The heavy side of the armature would then fall much 


nearer to the zero position, although there would still be 
sufficient friction to prevent it getting quite there. 
The best plan is to test with that force which it 18 our 
object to compensate, that is to say, the centrifugal force 
itself. To do this the armature should be mounted in bear 
ings which are free to move, then while the armature !* 
running the heavy side can be found with a piece of chalk 
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and counterweights adjusted on the opposite side until the 
cessation of movement of the bearings shows that the centre 
of gravity coincides with the axis of the shaft. 


REVIEWS. 


Kalkulos sobre las Kanerias de Agua. By A. E. SALAZAR. 

Santiago de Chili: Hume & Co. 1898. 

This is a treatise by a Chilian professor upon the unifica- 
tion of the Various formule for the flow of water in pipes. 
Among the formule considered are those of Prony, Darcy, 
Rankine, Coulomb, Trautwine, Flamant, and also the 
Thrupp-Robinson. 

The book is embellished with numerous figures and tables, 
in one of which, of considerable extent, comparisons are 
worked out, for various formule cited or proposed, for 
different diameters and different values of the hydraulic gra- 
dient, the flow being in cube metres per second. Prof. 
Osborne Reynolds is credited with the authorship of the most 
complete formula for the frictional resistance of water in 
pipes, taking into account all the elements which enter into 
consideration, pipe diameter, roughness of surface, velocity, 
viscosity, &o. We note that the author throughout employs 
the letter k in place of the hard с, a usage which, we think, is 
novel and perhaps American, but it certainly gives & very 
Josh Billings appearance to the Spanish language, and seems 
to us not to be a desirable innovation, and we believe herdly 
academical ; at least, we believe & is not recognised by the 
Spanish academy as belonging to Castilian Spanish, nor 
ue m find it in а 1798 edition of Cervantes printed in 

a r e 


Working of Steam Boilers. By Ep. G. HILLER. Man- 
chester: Jas. Collins & Co. 1898. 


This is a pamphlet sent out to steam users by the National 
Boiler Insurance Company, being instructions in the working, 
treatment, and attendance of steam boilers, for the use of 
boiler attendants and steam users generally. The boiler 
insurance companies generally are the repositories of infor- 
mation and data on which the present status of the steam 
boiler has been largely built up. The staff of a boiler 
insurance company changes too slowly to allow valuable 
experience to become lost, and much therefore becomes 
handed down to a continuous series of engineers. In this 
pamphlet such experience has been crystallised and put into 
а suitable shape for absorption by boiler attendanta. We are 

lad to see that a note of warning is struck in respect to the 
much-abused hydraulic lift. The pamphlet is well illas- 
trated with significant pictures of corroded plates, 
bad riveting, and collapsed flues. There are notes of 
warning against improper safety valve details, and also in 
regard to precautions before entering a boiler. It is so easy 
to be mistaken in removing a manhole cover. A very slight 
residual pressure in a boiler will blow off a loosened cover, and 
scald any one near. Sach a pressure is easily held in by an 
ordinary safety valve, and no attempt should be made to 
open a boiler until some tap has been opened, and the actual 
absence of pressure absolutely proved by putting a wire 
through this tap to prove its clear thoroughfare. 


The Law A Tramways and Light Railways. By SgwARD 
ON D., LL.D., 9.0. London: Stevens and Haynes, 


This is а useful book, covering more ground than its title 
claims for it. The book is divided into four parta. Part I., 
containing some 190 pages, deals generally with company 
law, and is well worth reading by all those interested in the 
subject. Promoters of tramway undertakings, and those 
engaged in drafting private Bills in relation to these, will 
find D of useful material in that part of Chapter 1 
headed “ Oapacities to be specially provided for." 

Chapter 6, entitled “ Tramway Undertakings,” is for the 
most part of more or less general application, but the part 
on compulsory purchase is specially well dealt with, and goes 
thoroughly into the questions arising out of Section 43 of 


the Tramways Act, 1870, and the whole is ‘clearly and oon- 
cisely written. 

Part II. is taken up with the Tramways Act, 1870, and 
the Board of Trade regulations, &c., in relation to tram- 


ways. 

Part III. deals in a similar manner with the Light Rail- 
ways Act, 1896, and the regalations with regard to light 
railways issued by the Board of Trade. 

Part IV. is entitled “ Precedents,” and is composed of a 
number of forms of orders, special and general clauses for 
special Acts and orders and agreements and other instru- 
аы for tramway and light railway companies’ under- 
takings. 

Altogether the book is well put together, and will be found 
not only useful but interesting reading. | 


Works. By 


The Commercial Management of Engineers 
Scientific 


Francis G. Burton. Manchester: The 
Pablishing Company, 1899. 


From this book engineers may gain a general knowledge 
of the methods and ideas of purely business men, and we 
think that all engineers who are concerned in management 
will be able, if they grasp the ideas of the business man, to 
improve upon them. Oar author has evidently a good 
knowledge of his subject, and makes a good many shrewed 
remarks, This is particularly noticeable in his observations 
on p. 115, relative to the trend of modern business in the 
direction of joint stock and the too great predominance of 


the mere banking, money-lending, dividend seeking element, 
. who labour foran immediate 


dividend, and are apt to over- 
look, perhaps unable to comprehend the necessity for tech- 
nical Knowledge in thinking out the future, We have 
ourselves observed the tendency of mind of the mere accoun- 
tant in relation to new plant, and the Spa of capital 
for the purpose of effecting economy. But we think that 
the author has all slong had his mind fixed upon a large 
manufacturing establishment, and has rather written for 
such than for the class he appears to have intended in his 
opening remarks, namely, the young engineer and junior 
foreman. The subject is рага а difficult one. It ів not 
easy to inculcate the principles of management. There is no 
scientific basis upon which to build, but at most oertain 
hard and fast rules from which any departure may lead to 
disaster, second only to the disaster which will acoompany 
igid adherence to them. It is just in the know- 
ledge of how far and when to make rules elastic 
that management comes in. Men cannot be managed 
by strict hard and fast rules, and it is in getting 
the most out of men that much of the prosperity of a 
business will arise. A manager must, says the author, have 
а capacity for justice, and he must be a firm disciplinarian, 
and stick to his decisions, carefully avoiding the contempt 
which workmen acquire for the jelly fish attitude. 

If a manager sees fit to place his own son as a workman 
in the place, then as he sees fit to treat him, so he must treat 
all of his men. We see some works plastered over with rules 
to be observed. Now rules should be few, and they should 
be reasonable, and if thought worth hanging up, they should 
be enforced. If any rule is not enforced, it vitiates all 
the others, and if it appears good to overlook a rule at all 
frequently, let this rule be struck out. There is the rule 
against 8 in the pen Shop. Now this is repeatedly 
and openly broken by the managers, and brings nig 
both on manager and rule. It is a rule which ought to 
unbroken by everyone. There may be rules that the mana- 
gers are obviously not to be tied to, but there are rules which 
should be imperative on all. To abrogate the smoking rule 
in the pattern shop is a fraud on the insurance company, 
while it -may be permissible in the forge. On the whole 
this book, from the nature of the subject, is somewhat 
pedantic. | 


The Internal Wiring of Buildings. 
Archibald Constable & Co. 
This little work can hardly be said to tell us anything 
new, and after perusal of the book it is difficult to determine 
whether it is intended to instruct the tyro, the working man, 


Ву Н. M. Lzar. 


or the public. It cannot be called a treatise.on the subject 
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with which it deals, but it may, perhaps, be intended for 
wiring contractors about to start business. But even a 


wiring contractor in the embryonic state hardly requires to 
have a lampholder or a cut-out described to him, although 


there may be many such who know very little more. 

The book treats of many things, from the explanation of 
physical unite to a wholesale quotation of electric wiring rules 
(indeed, a third of the book consists of the latter), but it 
cannot in truth be said that after digesting ita contente the 
reader would be able efficiently to wire a house. | 

On the other hand, it contains many useful hints regard- 
ing various systems of wiring, and as we believe the author 
to be a wiring contractor himself, we cannot but commend 
his remarks on estimating, and his advice to the public to 
employ consulting engineers if they do not want to get 
* done " by the unscrupulous contractor. He condemns 108. 
per point wiring in no measured terms, and fixes the real 
price at nearer 30s., and he also recognises the fact that more 
than anything else depends on the workmen employed. 

There are some useful tables of conductors at the oom- 
mencement, but we think it is rather misleading to speak of 
the onrrent carried at 1,000 amperes per square inch as the 
capacity of conductors, as this term has another important 
meaning. 

We must algo take ojection to the definition of the каре 
as the unit of quantity of current. Nevertheless the book is 
chatty, bnt it is a pity that the author did not go more 
thoroughly into the subject whilst he was about it, and with 
а more definite object in view. 


The Engineers’ Year-Book of Engineering Formula, Rules, 
Tables, Data, and Memoranda. By H. R. Krwrk. 
London: Crosby Lockwood & Co. 1899. 


This annually revised and excellent book has again been 
brought up to date by additions in the section of electrical 
power transmission and electric lighting by the introduction 
of matter relating to the utilisation of the waste of 
blast furnaces for of power generation and trans- 
mission. There is fresh matter on locomotive counter- 
balancing, on springs, pressed steel trucks, &c. 

Without turning over the whole 700 or more pages, the 
full extent of the additions cannot be inferred, as new pages 
are often inserted under an alphabetical suffix to their 
number, thus, 134, 1344, 1845, both these latter being addi- 
tional pages. As hitherto, the printers have performed their 
task in the usuhl excellent manner. 


; | 


CORRESPONDENCE. 


The Absolute Block System of Signalling on Railways. | 


My attention has been directed to a letter by Mr. Chris- 
topher J. Little, in which that correspondent olaims to Ъз 


the inventor of the block system, and informs your readers 
that be has “demanded £50,000 from the B of Trade." 


Permit me to state that Mr. Little did not invent the 
block mm nor did be take any part in the invention. 

Mr. Little gives the date as 1865, but the absolute block 
system was in use many years before that date, and I per- 
sonally remember it in use on a section of the Midland Rail- 
T have ample proof of its early use upon other 


railways. | 

The claim of Mr. Little to а sum of £50,000 was investi- 
gated by Government some years ago when it was found that 
Mr. Little was no? the inventor, and that his claim was not 
ош gm 

. Little states he is “now willing to accept .any terms 

the Board of Trade think proper." ‚ы 

Your readers will agree with me that no Government or 
Board of Trade is likely to make any offer of terms to Mr. 
Little after the fact has been clearly demonstrated that he 
has no ground whatever upon which to make any claim, and 
no right to receive one single penny from the nation or other 


party. 
M. Little evidently does not know what the “ block 
rules are.” It is quite a mistake to say that “if an engine- 


driver overrun the signal, he has the empty section in 
front of the signal.” | 

This is not so, for as a fact “Line clear” is given 
according to rule when the previous train “has passed at 
least a quarter of mile beyond the home signal.” If there- 
fore a driver run past a home signal at danger he may expect 
to find an obstruction a quarter of a mile further on. 

There is no Act of Parliament which requires the “ empty 
section” as stated by Mr. Little. 

- Clement E. Stretton, 


Consulting Engineer. 
Saxe-Coburg House, Leicester. | 
April 3rd. 


Trade in the Soudan. 


An impression has hitherto existed that patents and trade 
marks registered in Egypt also cover the Sondan. In the 
interests of clients who instructed me to procure trade 
marks and patente in these countries ] referred the matter 
to the Foreign Office and also to the Agent-General in 
Egypt, and the Governor-General of the Soudan. . I enclose 
replies from Lord Salisbury and Lord Oromer.: es тате 
appear to be of sufficient importance to warrant the publici 
of your columns. I have not yet had Lord Kitchener's 
reply, but will take the liberty of forwarding it when 


received. 
Benj. T. King, A.I.M.E., 
Registered Patent Agent. 
(Copv.] 
B. T. King, Esq,, Foreign 


Office, 

165, Queen Victoria Street, E.C. 27th January, 1809. 
Віт, —In reply to your letter of the 20th inst., in which you aak for information 
with regard to the registration of Trade Marks in the Soudan, I am directed by 
the Marquess of Salisbury to inform you that your communication has been 
referred to Her Majesty's Agent and Consul-General at Cairo for his obserrs- 

tions. 
I am, Bir, 
Your most obedient, humble servan 
(Bigned) Sr. JOHN BRODRICK. 


[Corr.] | 
B. T. King, Esq., British Agency, 
166, queen сота Street, Cairo, 6th February, 1899. 


ondon, E.C. 
Sir,—I am directed by Lord Cromer to acknowledge the receipt of your letter 
of the 98th ultimo, and to inform you that he has already received a commun!- 
cation on the subjeot from the Foreign Office. Cromer is of opinion that 
it is, perhaps, & little early for considerations of this nature, but he has 
forwarded the correspondence to the Governor-General of the Soudan for his 

observations and for any steps which it are be possible to take. 

am, Sir, 
Your obedient servant, 


(Signed) RENNEUL RODD, 
Secretary of Legation. 
(Corv.] 
B. T. King, Es Foreign Office, 


Esq., 
д HS Queen Victoria бте, Ee Е 1 18th MES pet 
ir,—Referring to your letter o e uary e 
tration of Trade Marks in the Soudan, I am direoted by the Marquess of 
Salisbury to give you the following information on this subject :—The question 
of the legislation uisite to prevent the fraudulent imitation of Marks 
is at present under the consideration of the Government of the Soudan. The 
civil administration of that ccuntry ie, however, still in an inchoate condition, 


&nd until Central Courts of Justioe are created it would be premature toattempt 
the establishment of a register of Trade Marks to be used as a basis for civil 
actions. 


I am to point out that it is distinctly laid down in the Soudan шш 
(Article VIII.) that the jurisdiction of the mixed tribunals shall not be recog: 
nised for any purpose whatever in any part of the Soudan except in the town of 
Suakin. It follows, therefore, that no registration of Trade Marks before the 
mixed tribunals of Egypt can be held to protect the rights of thelr owners in 
the Soudan. | 

I am, Sir, ў . 
Your most obedient, humble servant, 
(Signed) MARTIN GOSSELIN. 


On Wireless (?) Telegraphy. 
It may be well to study the following case: —If we have 


two exceedingly narrow vertical rectangles of wire, A B, C D, 
at a distance apart, and we make A B the pri and C D 


9 

the secondary, it will be clear that the induction will bes 
minimum, for the effect of B will be to neutralise the effect 
of a. Now, if we could do away with the retarn wires, 
B and b, or could remove them to an infinite distance, the 
effect of A on c would be a maximum. But we can 

this ideal case by making a slight alteration in our apparatus ; 
we must increase the frequency and place a capacity at ech 
end of the wires, А and с, the earth will serve for the oapacity 
at the lower end. Here we see that we have s form 
apparatus which bears a striking resemblance 
employed by Signor Marconi, and yet, it will be noted, we 
have arrived at this result by the old method without draw- 
ing upon Hertz waves or assuming either earth or air 00 


Ce. 5, - 


ү 
mnis So that it appears that the so-called wireless adir 
is nothing but our old friend, the mutual induction of two 
wires, каш in a somewhat disguised and altered form. 


E. Bennett Vile Be 


High Voltage Circuits. 


ги a letter in your paper a few weeks ago as to 
series on 220-volt circuits, While I would not 
of patting eight lamps in series, as suggested by one of 
ndente, for hall and passage lights where 

2} or 3-O.P. lamps are sufficient, I have in many instances 
two 110-volt x three 75-volt lamp: in series, and I find 


It allows three points of light for practically the equivalent 
cost of one 8-O.P. lamp, 

Thus three landings can be lit at a very moderate cost. I 
also use 8-C.P. lamps of 60 volta, two in series, on a 120-volt 
са in my own house, stables, &c., and find them very 

You cannot buy 8-O.P. lamps to run at 220 volts, and I 
would strongly recommend this system of small candle-power 
lamps in series in suitable places. "mm 
0 re 


Limavady, March 81st. 


The Ambleside Tenders. 


I am prepari 
“Electric Supply Installation " of Ambleside, but I cannot 
satisfy myself aa to how and when I am likel to get paid. 
May I invoke yonr friendly aid to induce Mr. J. S. Raworth, 
or some other expert in specifications, to express his opinion 
= азтаны which the clauses referring to payment 


1 dear and definite statement on this subject will, I am 
eee eee my friends and com- 


pellen, as well as to 
A Contractor. 


Еври TO A WEEKLY REA DER.“ — RS Patent Specifi- 
cations, The charge for all specifications, whether illustrated 
is thesame. See sub-heading to our * Abstracts 

of Published Specifications.” i 


BUSINESS NOTICES, &c. 


Announcement.—Messrs. A. & W. Hopkins inform us 
that still carry on their business as suppliers of electrical goods 


at Olun Surrey Street, Strand. Through a misunderstanding 
instructions were riven to insert the name of their manufacturin 
кише! Care е р Com озо Рао сагта 
issue of the Universal Electrical Directory, to w they wish us 
to draw attention. | 


Bankruptcy Proceedings.—A receiving order has been 
made in re Daniel W. Paine, Gloster Road, Brighton, electrician, on 


debtor's own petition. 
Upon the ee Oe ae саса пла dim 
the case of J. Е. Stott (J. Е. Stott & Oo), electrician, of Bryam 


Arcade, &o., Huddersfield. 
Notice is given of intended dividend in the case of Frederick 
Jones (F. Jones & Oo.), 8t. John's m New Wandsworth, electrical 


5 A th. Trustee, Mr. A. A. Mackintosh, 
34, Railway A ў 
At the Bankruptcy Court on 28th ult. Mr. G. W. Chapman, 


the past 28 years, and was in the employ- 

5 Electrical Department. He 

started in еа oe in partnership with Mr. Oharles in October Д, 
and £250 borrowed from two Leicester gentlem 

and still owing. The firm carried on business at 74 and 111, Ohurch 

Gate, Leicester, and in London under the firm of the Central Elec- 

trical Engineering Company. The accounts filed showed debts 

which £1,373 is and assets £571. failure 

is attributed to the non-success in fiotation of the Steady Arc 

Limited. On behalf of the debtor it was stated 

that was no offer, and resolutions were passed for bankruptoy. 


= anb — 
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ng on behalf of my firm a tender for the 


Electrieal Wares — 
Wir anpma Maz 1st, 1898. WEEK ENDING F B. 267TH, 1899. 


Port. Value, Port. Value. 
Adelaide ee 293 i Amsterdam ee ee ae ео 100 
Alexandria. “Telep. mat, his». 7 Auckland .. i - .. 686 
Antwerp Я d 29 | Bombay ka Em ..` 65 
Auckland. T T 18 , Boulogne .. “% 61 

" Teleph: mat. #9 . . 2,740 | Buenos ald Teleg. mat. .. 821 
Bangkok , E . 447 ' Calcutta . . 1,186 
Bombay - 433 Саре Town e oe .. 828 
Boulogne . 86 Christiania Я T . 90 
Buenos Ayres 2 M .. E20 Colombo e 186 

Teleg. mat. 1*7 ' Delagoa Bay. Teleg. mat. .. 838 

Calcutta ks ae Tes ible 81 | Durban 50 vds ae 62 
Cape Town.. Ve - . . 1,250 | si Teleg. mat. $5 77 
Constantinople. ss .. 20 | East London a 2 га Ti 
Colombo sv! n Fremantle... .. 8979 
Delagoa Bay 1,076 , Genoa m ЧЕ .. 195 
Durban 205 Gothenburg | i4 + 185 21 
Flushing 25 | Hamburg .. oe oe e. 800 
Gibraltar 277 Hobart ЕА pe i .. 728 
Lyttleton 2,197 Hong Bong ee va * 13 
ras 10 iban ni ai Va 60 
Malta vs .. 72 Malaga Е К € . 45 
Mauritius. Teleg.i mat. T 42 Malta.. EM iu ick gs 60 
рео es s .. 148 Montreal] .. "M i ie 61 
Pass ia ce . 209 Ostend be = A .. 119 
Port Elizabeth ee oe . 135 Penang Ж - is 2s 18 
Rev al . ee ee ae 62 Per th ee ee ee 50 
Shanghai А " 7 Port Elizabeth ; T 40 
Singapore: Teleph. mat. Ka 44 | Rotteidam. Teleg. mat. Md 27 
Bydney "T $e . 1,726 | Bt. Petersburg i $4 11 
Tientsin е а . 0 oe ee 31 Te leg. mat. se 323 
Wellington .. НА Ре ee 112 Stockholm. 2068, mat, . 180 
Yokohama .. .. ... «+ 488 | Sydney .. 2,565 
10 Teleg. mat. .. 266 

Vera Cruz .. vs T T 18 

Wellington ee ee 0 ee 657 

" Teleg. mat. .. 2,090 

Yokohama .. m zs e 175 


Foreign Goods Transhipped :— 


Rio Janeiro. 'Teleg. mat. £1,094 | Malaga. Elec. light apparatus £280 


Electrical Wares Exported. 


Wax mupina Man. 8TH, 1808. | Wan варна Мав 7ти, 1699. 


Port. Value. Port. Value. 
Adelaide oe ee ee ae £18 Adelaide ee ee ee oe £38 
Albany vs gs "T we 45 Alexandria. ys ee Te 18 
Amsterdam.. РР; 50 Amsterdam. vs Ex . 142 
Antwerp. Electric fuses . . 174 Boulogne ie #8 42 
Barcelona . a 12 Breiner: Teleg. mat. .. T 80 

Elec. light cable .. 1,170 Buenos A Pre oe ae .. 763 

Beira. Teleg. m s ee 1,995 Cadiz scm és $s 10 
Bombay  .. à oe sa 40 Calcutta... T 28 .. 201 
Boulogne .. re ae as 82 Christchurch т" eo Vs 18 
Buenos Ayres P4 ate . . 842 Christiania .. oe ss "T 2b 
Teleg. mat. 115 Colombo. «x z as 41 


Саре Town.. ..  ..  .. 1,216 | Copenhagen eo £o. 168 
84 


Christianla .. - i5 Ge Delagoa ay ES ats . 206 
Colombo Ga “a T 17 Durban. Teleg. mat. .. . . 117 
Durban 28 .. 101 East London аб vs .. 1,099 
Teleg. f mat. .. 529 Gibraltar .. .. 259 
East London “% .. 594 Teleg. instrumenta 1,580 
Gibraltar. es <a “+ 96 Gothenburg.. 5 T 70 
Gothenburg s 275 as 76 Hamburg .. - T oe 140 
Hamburg .. es x .. 121 Hobart a oe © . . 187 
Liban ee oe a. oe 60 Kobe es es ee ое е ө 9,348 
Lisbon és $a бә .. 985 Launceston.. es PN 98 
Madras ae ee ee 1 Lyttleton oe ee ee ae 25 
Malaga vs © ys .. 156 Melbourne .. ex oe .. 261 
Melbourne . we е 67 " Teleg. mat... 946 
Teleg. mat. we .. 696 Penang ss s ae 
New York. Teleg. mat. .. 1,664 Perth.. Vs as .. 178 
Penang. Teleg. mat. is 16 Port Chalmers... «ds A 81 
Port Elizabeth .. "x S. 411 Port Elizabeth  .. ae . 1,517 
Rosario s» а is T 39 Teleg. mat.. 773 
Bantander .. Vs Р a 59 Port sala э .. 187 
Shanghai .. we x 6 Rio Janeiro. Teleg. mat. .. 881 
Singapore. Teleg. mat. 266 Rotterdam. Teleg. mat. s3 86 
Stettin. Teleg. wire . 855 91 Santos. Teleg. mat. .. 118 
Stockholm. Teleg. cabie .. 965 Shanghai .. .. 469 
Buez .. А ix 12 Singapore, Teles mat. .. 161 
ji Teleg. cable .. 140 Sydney T "x oe 
Sydney - се RS es 61 * ellington .. . 148 
Tientsin .. s s £s 86 10 Telog. mat. .. 298 
Yokohama ee ee ee „ „ 270 
Total £12,221 Total T £18,319 


Foreign Goods Transhipped :— 


. £3,174 Durban. Teleg. 
Rockhampton. 
apparatus 


Barcelona .. 
Blectria light 


Total co ee £100 


Books Received.—“The Slide Rale,” by C. N. Pick- 
worth, Wh. Sc. Fifth Edition. Manchester: Emmott & Oo., Ltd. 

" Measurement and Ma TEME by Edwin Edser. 2s. 6d. London: 
Obapman & Hall, Limi 


Liquidation ко —The Electric Lighting Extension 
Syndicate, Limited, meeting at Bartholomew Works, Kentish Town, 
on March 8th and 24th, app pproved of an agreement for the sale 
of the undertaking to the Penny-in-the-Blot Sapply Syan 
cate, and for this purpose volun liquidation was resolved 

i liquidator. 
& Goolden, Limited, must send 
culars of their debts, &c., &c., to Mr. W. B. Peat, liquidator, 

‚ Lothbury, E. O., by May 9th. 

Creditors of "Electricity, Limited, must send particulars of 
gs 5 Mr. P. W. Davis, liquidator, 611, Fore Street, E.C., by 

y 
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Baskside Dwellings.—The St. Saviour's (Southwark) 
Board of Works has resolved that if the City of London Electric 


Bupply Company does not within one month commence to erect 


workmen’s dwellings for the people dehoused several years ago, when 
the company’s works were being built at Bankside, legal proceedings 
would be commenced without further notice. 


Catalogues.— Messrs. Flather & Son, of Leeds, send us a 
nicely printed and illustrated list of their multipolar continuous 


dynamos and motors, the output and the various sizes being 
in tabulated form. | | 


The Campbell Gis Engine Company, of Halifax, has brought out 
anew catalogue (April, 99) of the Campbell oil engine, describing 


ite main features, and by means of capital illustrations showing the 
various applications of this special type of engine to electric lighting, 
pumping, launch, and other work. 

Prepared and illustrated in ite usual excellent style, the Edison 
and Swan United Company has issued Section X. of its catalogue 
devoted to high voltage electrical fittingsand accesssories. A variety 
of incandescent lamps, the cul-de-sac,” division, anti-shock, and а 
number of other types of holders, also divers designs of switches 
and switch covers, ceiliog roses, cut-outs, &с., are among the many 
things shown and priced. 


Ediswan Enclosed Motor.—A new type of enclosed 
motor is being made by the Edison & Swan United Company. The 
bodv consists of two steel castings which form the enclosing frame- 
work and the magnetic circuit. They are accurately fitted together 
-at a broad joint which in no way interferes with the perfectness cf 
the msgnetio circuit. The material is a specially soft quality of cast- 
steel, having a magnetic permeability superior to wrought-iron, thus 
reducing the weight toa minimum. Gun metal] bearings are fitted 
in cast-iron brackets, which form the end pieces of the motor. These 
are of а particularly substantial design, the brasses being several 
times as long as the diameter of the shaft, Great stiffness is secured, 
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while at the same time accessibility to the wearing parts is not 
interfered with in tho least. Most effective lubrication is brought 
about by capacious oil chambers cast in the lower parts of the 
brackets, capable of holding a supply of oil for a considera"^le time 
without refilling. The oil is drawn up by the action of two chains 
to each bearing and most effectively distributed over the rubbing 
surfaces by means of oil channels and carried back into the reservoir. 
The shaft is provided at each end on the inside of the bearings with 
oil-throwers which cast cff any oil which may travel along the shaft 
into а guard so enclosed that all possibility of oil creeping into tbe 
main body of the motor is prevented. The commutator is made 
of hard drawn copper with mica insulation. The conductors are 
securely attached tothe commutator bars and sweated thereia in 
sach a manner that they cannot come loose. The brushes are of 
electro-graphitic carbon having а very high conductivity and readily 
waking a 5 good contact with the commatator. They are 

eld in brush holders of a special design and can be easily replaced. 

he smallest motors have two brushes each side, the larger ones two 
ar more according to the output. Any one brash is capable of being 
speedily removed while the machine is running, and all brushes can 
be adjusted individually for pressure on the commutator. It is 
claimed that there is no sparking at all loads, and the brushes are 
fixed in position, not requiring movement from no load to 20 per 
cent. over full load or more. All the brush gear terminals and 
internal connections are at once accassible by lifting the lid provided 
over the commutator box. In this way the machine may be rapidly 
disconnected in such a way that the upper half of the body may be 
easily removed with its own magnet coil attached, the connections 
being so arranged to the terminal board that a mistake can hardly 
be made in replacing them ia their proper positions. Terminals are 
provided so that by following the instructions sent out with every 
motor, the direction of rotation can be at once changed, if desired, 
by re- arranging the connections on the above-mentioned terminal 
board ; such c in direction and rotation does not necessitate a 
re-adjustment of the brushes. The wires for connecting the motor 


to the source of supply are passed in through ebonite glands in the 


p 

metal end plates and gun-metal spider, thus securing great 

from eddy currents and consequent cool running. The armature 
wire is of thoroughly insulated highest conductivity copper. The 
magnet windings, also of the highest conductivity oo wire, 
thoroughly insulated, are on two separate bobbins easily detachable 
from the body of the motor, and being fitted with their own pair of 
terminals. The whole of the motor is designed also to stand 20 per 
cent. over load for an hour or more without any injury whatever, 
The parts are so proportioned that the energy waste in the motor is 
the least possible under the circumstances, and thus the motor is of 
very bigh efficiency. It is completely enclosed—duet proof; the 
commutator cover has a glass window in it for inspection. 


Electrical Work in Russia.—A dispatch from St. 
Petersburg to the Financial News says that a syndicate is at present 
being formed for establishing and aisi. electrical planta in Russis. 
Tbe syndicate is said to control & capital.of 20,0C0,000 roubles. It 
includes many important electro-technical concerns of central Europe 
and some great banking firms. Among the former are the General 
Electricity Company, of B:rlin, the Union Electricity Oompany 
(Loewe & Oo.), and Messrs. Siemens & Halske. 


Extension of Patent.—Mr. James Dick, of Greenhead, 
Glasgow, is applying for an extension of patent No. 12,254, dated 
October 14th, 1885, and amended О tober 31st, 1893, grauted to Robert 
Dick (of R. and J. Dick), for au invention of improvements in the 
manufacture of driving belts or flat bands, and ia the means or appa- 
ratus employed. The application is announced for hearing by the 
Judicial Committee of the Privy Oouncil on May 10th. 


For 8ale.—Particulars and conditions of sale of the 
stock-in-trade, good will, and patent interests of the Elieson Lamina 
Accumulator Oompany, Limited, Oamden Town, may be obtained at 
the offices of Messrs. , Hitchins, Brabant & Hitchins, 7, Savile 
Place, Conduit Street, W.; Messrs. Vallance & Oo., Lombard House, 
George Yard, Lombard Street, E. O.; and of Mr. R. Rabbidge, 
receiver and mansger, 32, Poultry, E.O., and at the premises, 4, 
Greenland Place, Camden Town. The concern is to be by order 
of Mr. Јосе Kekewich (Earl of Galloway [self and others] v. the 
Elieson Lamina Accumulator Company). Tenders have to ba sub- 
mitted to Mr. W. O. Hewlett at the chambers of Mr. Justice 
Kekewicb, Royal Courts of Justioe, by Wednesday, April 19th. See 
our “ Official Notices.” | 


Increase of Capital.—Messre. Lahmeyer & Co, eleo- 
trical engineers, Frankfort-on-Main, are increasing tbeir capital from 
£200,000 to £300,000. 


The Midland Electric Power Scheme.—A Birmingham 
paper draws attention to the present position of the scheme for the 
р of an extensive installation of electric power in the manu- 

uring district of South Staffordshire and East Worcestershire, 
commonly known as the Black Oountry. The enterprise is promoted 
by a syndicate under the title of the Midland Electric Oorporation 
for Power Distribution, Limited, aud which will in due course te 
developed into a public company. Tae corporation made their 
application for powers in the scssion of 1898, and the districts 
scheduled by them are practically comprised in a circle having а 
radius of 7 miles from a point on the borders of Tipton and West 
Bromwich. The area within this circle, exclusive of a margin of 
Birmingham, is under the control of 28 local governing authorities. 
In two of them—namely, Wolverhampton and Walsall—the local 
authorities already possess electic lighting stations. Some of the 
others approach these towns in size and importance, such as the 
boroughs of Dudley and West Bromwich, but there are a number of 
others too small to contemplate a separate electric installation of 
their own, whether for lighting or for power, and their only chance is for 
some combined scheme, either on their own part or by the advent of 
a large trading body such as the Midland Electric Corporation. 
The chief difficulty of the promoters has been with the larger 
local governing bodies, who had already obtained powers of 
their own, and who preferred to wait for experience elsewhere. 
The company have, therefore, had to meet the opposition, so far as 
their respective districts are concerned, of the Corporations of Dudley 
and West Bromwich and the urban districts of Smethwick and Old- 
рш. ‘These, of course, would be very important and valuable areas 
to the Electric Corporation, bat inasmuch as the latter had secured 
the consent of a very compact group of districte, they thought it wise 
not to imperil their order by holding out for those which offered 
opposition. They accordingly dropped the opponents, and in August 
last obtained Parliamentary powers to deal with the remaining dis- 
tricts. The concession embraces about half the area origioally con- 
templated, bat it isthe half which contains the greater number and 
the most 5 situated of the works which are likely to become 
consumers. In it are comprised the followiog:—The borough of 
Wednesbury, the urban districts of Bilston, Ooseley, Darlaston, Heath 
Town, Rowley Regis, Sedgley, Short Heath, Tipton, Wednesfield and 
Willenhall, also the parish of Bentley in the rural district of Walsall. 
These have a population of 192,388. The district of Kirgswinford, 
with a population of 17,832, already had an order, but the District 
Council have agreed to transfer it to the company ; while the basis of 
au arrangement has also since been come to between the company and 
the Oldbury District Council. Three other arezs—namely, those of 
Amblecote, Quarry Bank, and Walsall Rural, bave consented toa 
further application which the company are msking in the present 
session. With these additions the company will have an area con- 
taining a population of 251,768. The company have concluded 
negotiations for the purchase of a site for a exper station 
on the West Bromwich side of. Tipton, with ample салы 
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and railway facilities for the "p of coal, and from this no main or 
feeder to the outskirts of the district need exceed 8 miles in length. 
The engineer to the company, Mr. G. L. Addenbrooke, has recently 
visited the Continent to inspect the leading stations where operations 
wach as those contemplated by the company have already been pro- 
ceeding for some time on a larga scale. Since his return the matter 
has been oarefully considered by the directors, and plans are now in 
ап advanced state for a station to be erected for the supply of the 
area over whiob powers have already been obtained. A commence- 
ment is proposed to bs made with plant of 5,000 horse-power, but 
with arrangements to admit of easy extensions. The site chosen has 
an area of 30 acres, and the extensions oan be readily carried to 40,000 
horse-power it required. Before raising their capital the company 
are now engaged in a further effort to oonvinoe the authorities of 
Dadley, Brierley НШ, West Bromwich, Handsworth, Smethwick, 
Hales Owen, Lye, and S‘ourbridge that it would be to their iaterest 
to come withia the scope of the scheme. Their plea in this direction 
ie based on the consideration that electricity сап be generated far 
more cheaply upon a large scale than upon a small one; and they are 
also willing to supply the current to the local authorities for lighting 
parposes upon a wholesale basis. The terms to which the company 

ve agreed include the following: — For lighting purposes Od. per 
unit for the first 100 hours of supply per quarter, and 3d. per unit 
for subsequent hours of supply, with discounts of from 5 per cent. 
to 20 per cent, where the consumption is over 109,000 units per 
annum. For power purposes the rates are to be 3d. per unit for the 
first 78 hours of supply per quarter, and 825d. unit for subse- 
quent hours of supply. The company offer the current to local 
authorities for public lighting at 1:64. per unit. 


New Premises.— Messrs. White & Johnson have opened 
Fue dee at 3 Place, King's Road, Ohelsea, S. W., as electric 
r5, | 
The National Electric Free Wiring Oom has opened premises 
in the Market Place, Redditch. EM 


. Removals.— Mr. F. Corbett, electrical engineer, has jast 
removed from 19, Upper Baker Street, to 6, Baker Street. . 
Mr. George Porter, electrical engineer, has just removed from 14, 
Oullum Street, Е O., to 31, Lime Street, B.O. 
Messrs. Meirowsky & Co. have removed from 10, Glasshouse Street, 
W., to 52, Queen Victoria Street, B.O. _ 


Secret Commissions in the Electrical Eagineering 
Industry.—The Lord Ohief Justice (Lord Russell of Killowen) 
propores, on the e бүр of work by the House of Lords, to draw 
attention to the subject of secret commissions in trade and to intro- 
duce a ВШ in order to дса! with the matter. In the meantime the 
fact may be recalled that a special committee of the London Ohamber 
of Commerce have made an investigation of the question and pre 
a long report on the Ra Pris A few extracts from an appendix to 
the report may not be without interest at the present moment. The 
first case is that of an electrical and mechanical engineer in the North 
of England. This gentleman writes:—''I have come into contact with 
several cases most prejudicial to the healthy development of trade 
generally, chiefly among the London engineers, who specify for 
particalar makes of articles and that everything shall be to their 
Spproval in order to be able to press the contractor for money. Then 
there are con enginéers of the highest standing and, above all 
suspicion, but in whose offices there are men who, unknown to their 
employers, receive indirectly or directly commissions, and who levy 
blackmail on the contractors.” This is a serious indictment, but the 
following instances, which are cited by a consulting and electrical 
plant manufacturing engineer, are even worse. He says:—" I have, 
during the period I have been in business, come in contact with a 
large number of cases which undoubtedly oome under the heading of 
secret commissions, and which have left upon my mind a strong 
impression that secret commissions are paid and received in every 
department of business and by almost every grade of men. In my 
numerous negotiations with local authorities I am constantly 
receiving intimation that I could make my path much smoother 
by availing myself of the services which msmbers of corporations 
are willing to render for a consideration" А third case 
which relates to the lubricating oil trade of Lancashire and York- 
shire, is discussed by a gentleman thoroughly acquainted with the 
trade. He writes: — In regard to cylinder oils, the engineer-stokers 
at mills have been so generally educated by oil-sellers and agents 
that they almost all ex an allowance of some sort on oil used. 
It not forthcoming complaints are handed in of inferior body or grit, 
and so forth. The amount of allowance varies, but it is now mostly 
about 3d. per gallon or 10s. on a 40-gallon barrel" The writer then 
refers to the blackmailiog tactics of under managers and managers, 
and of storekeepers, and states that the workers, such as engineer- 
stokers, nearly all belong to clubs, and regularly compare notes as 
to firms who are free in gifts or otherwise.” He also mentions that 
the spokesman of a board of directors in negotiating a fresh contract 
ssid that “the former supplier always kept the board, for use at 
their meetings, with cigars; would the prospective supplier do the 
same?" The real question is as to whether any legislation could 
ee or mitigate any of the evils of which the above are 
only a few examples. 


The “Surveyor” Exhibition, — Тһе “ Surveyor 
Exhibition of road-makiog materials aud appliances, to be held at 
the Royal Agricultural Hall in connection with the Building Trades’ 
Exhibition from April 26th to May 6th, will include an exhibition of 
materials and plant, &c., for electric tramways so far as they affect 
the road surface. Mr. Handcock (Handcock & Dykes) is organising 
this section. It is considered that as all surveyors, chairmen of 
district councils, and roads committees throughout the kingdom 
receive invitations to this Exhibition, it forms an excellent means of 


placing the latest electrical a before them. Particulars may 
be obtained from St. Bride’s House, Bride Lane, Fleet Street, E. O.; 
applications to be addressed to the “ Surveyor Exhibition." 


Workmen's Compensation.— Last week at Kilmainham 
a young labourer named Maguire sued Messrs Riter, Couley & Co., 
electrical engineers, Ringsend, Dablin, for damages for the loss оѓ a4 
toe while employed by them at a steam winch connected with the 
electrical power station. D2fendante said they had done everything 
they could for him by continuing his wages and looking afier him in 
hospital. The R:corder said that the case opened up a very serious 
matter. It would bs a very big responsibility if a company were to 
bs held liable to the full in the case of a boy who had just entered 
their service and who haviog met with an accident, was to become au 
absolute annuitant on their hands. It was a really startling proposi- 
tion, and he only wished that Mr. Ohamberlain could hsve been 
pee in court. He added that no one had greater sympathy with 
be working classes than he had, but he was certain that no one 
would be disposed to urge that a company should bs made to pay 
heavy damages under circumstances like this. The Ac: fixed a great 
responsibility, no doubt, on big industries, and he could not see 
thet ‘the injury caused to this youth wan in апу sense a permanent 
one, in the sense of depriving the plaintiff of the capwity of earning 
his bread, and he had a great difficulty in meassring what pecaniary — 
loss this youth had suffered. He would under all the circumstances 
этчи ia Jastios of the case met by making a deoree for £1 12s., 


. — — 


 ELEOTRIO LIGHTING NOTES. 


Barrow.—Something like 6,000 lamps have been applied 
for in connection with the electricity undertaking. Application is 
being made to the Local Government Board for & £15,000 loan for 
extensions, as the present capacity of the plant is exhausted. It is 
only intended to spend £4,500 at present. The mains have been 
carried as far as Furness Abbey. 


Barton.—The Board of Guardians have decided to apply 
to the Local Government Board for sanction to borrow £3,355 for the 


electric lighting of the new Union Infirmary at Patricroft. 


Bermondsey.—In the House of Commons last week the 
Bill to confirm & provisional order made by the Board of Trade 
Fus the Eleotric Lighting Acts, relating to Bermondsey, was read a 


Blackrock.—The Urban Council has received a circular 
from the Municipal Industries Syndicate with reference to the elec- 
tric lighting of Blackrock. It was ordered to be marked " read.” 


Canterbury.—A claim was made here the other day 
against the Oorporation for injuries sustained through negligence in 
leaving the electric light trenches unprotected. Plaintiffs, who, with 
their horse and trap, fell into the trench, secured a verdict of £45 and 
£20 and costs respectively. 

Last week a Lecal Government Board inquiry was held into the 
application for a loan of £13,250 for extensions to the electric light 
and dust destructor works. Mr. Hammond, consulting engineer, was 
present, and gave details of the proposals. | 


. Chesterfield.—The following letter has been addressed 


to the town clerk: = 
Chesterfield, March 22nd, 1899. 


CHESTERFIELD ELECTRIO SUPPLY. 


950, rising, вау, in five years, to 500 h 
one-tenth of this maximum load), at the price of 23d. tropene рен) r 
Board of Trade unit. Our clients make this proposition and quote this low 
price, in the belief which they confidently hold that electrical energy 
would .come into much more general use in & manufacturing com- 
munity if it were available at a lower rice than it is at 

resent. They are prepared to run a considerable risk in order to establish 

e feasibility of their system, and they will furnish all proper and adequate 
guarantees to the satisfaction of tbe Corporation of the permanence and 
sufficiency of the supply. They are willing that in case of difference all elec- 
trical matter should be referred to Sir Frederick Bramwel!, Bart., or him failing, 
Mr. William Henry Preece, the electrician to the Post Office. You will at once 
see that by adopting this proposal Chesterfield will become the pioneer town 
in the matter of cheap electrical supply without the ratepapers having to pro- 
vide the capital for the plant. Awaiting, as we hope, the favourable con- 
sideration of the Committee, 

We are, 
Yours faithfully, 
(Bigned) Davies, SanpERS & CO. 


Crewe.—The Local Government Board, before giving 
sanction to a loan of £26,000 for electric light purposes, has asked as 
to the suitability of the site, and the probable revenue from the new 
illuminant. It was stated that Mr. Hopkinson, of Manchester, the 
engineer of the scheme, had declared the suitability of the site, and 
that a canvass made as to the likelylrevenue from consumers of the 
light was satisfactory. 


Deal.—The Town Council having received a report deal- 
ing with electric lighting for Deal and Walmer, has decided to 
adjourn the matter for the present, as the rates are already heavy. 


552 


THE ELEOTRIOAL REVIEW. 


[Vol 44. No. 1,115, AFBI 7, 1899, 


Derby.— It has been arranged that in streets where the 
electric light mains have already been laid the gas lamps shall be con- 
verted into incandescent electric lamps, on condition that the cost to 
tbe Highways Committee does not exceed £1 per lamp, and that the 
charge for electric light does not exceed the present cost of gas. 


Dublin.— Now that the new cables are being laid down 
Jn connection with the electric lighting, arrangements are also being 
made for changing from 100 to 200 volts. Current is transformed 
down from 2,000 volte at sub-stations, of which six bave had to be 
provided. Formerly it was transformed down to 100 volts on con- 
sumers' premises A new sliding scale of charges has been 
introduced. 


Eastbourne.—It is stated that the Eastbourne Electric 
Light Company bave agreed to sell their undertaking to the Town 
Oouncil for £82,135, which represents £21 for every £10 share. 
Immediately the Oorporation obtain possession of the works they 
will effect an extensive improvement in the electric lighting of 
the borough. The parades will be lit by a line of small electric 
lamps similar to those used at Dover. Electric trams may also be 

in the town. The Council expect to make an annual profit 
of £1,500 from the undertaking. 


Ecclesall.—The пч bes Guardians will d а special 
ting with regard to t mate f posed electric light 
installation prepared by Mr. H. W. Ravenshaw, electrical a = 


Edinburgh.—The Town Council has accepted estimates 
to the extent of £5,008 18s. 4d., for work at the Macdonald Road 
power station. The Oouncil also sanctioned £8,827 for the formation 
of the subway from Macdonald Road station up Leith Walk to 
Picardy Place. The whole of these estimates accepted were the 
lowest sent in. ESL. 


Failsworth.—Mr. John Dugdill. electrical engineer, of 


Failsworth, was successful in entering the District Oouncil at the 
election last week. 


" Grays.—The District Council is considering sites for elec- 
tricity works. | 


Hanley.—The Electric Lighting Committee has reported 
that the borough surveyor and electrical engineer have submitted the 
annual statement of accounts in connection with the electric light 
undertaking for the year ended December Siet last, showing a 
balance of £376 12s. 7d. to be made up by the general district rate. 
The committee recommended app 
£5,000 for the extension of cables in the borough, and the provision 
of transformers, meters, £c. The Council has adopted the report. 


Hebden Bridge.—It has been decided to include in the 
renovation of Salem Ohapel, Hebden Bridge, & complete installation 
of electric light. A new Baptist church, now g, is also to be 
lighted electrically. 


. Hull.—The Electric Lighting Committee has resolved 
upon main extensions in Great Thornton Street (£188), Hessle Road 
(£540), and Park Avenue (£145). The feeders in the Old Town system 
are to be increased at a cost of £450. The chairman of the Oom- 
mittee retira 5 iig ота the eh state dug the 
underta ‚ап е Oommittee propose an 
honorarium of 100 guineas to Mr. Barnard in consideration for his 
work in the design and erection, &., of the new works which had 
been opened d the year at Sculcoates Lane. Mr. Barnard had 
saved the expense of a consulting engineer. The loans sanctioned 
тош. те at 98 tes 0, 140 680 some time ago), grad new 
works (recently completed), 1690; new extensions (now being 
carried out), £26,000. 


Italy.—A company has just been formed in Naples, with 
a capital of £200,000, to be known as La Bocietàt M di 
Elettricità, to put down a 
Tusciano River to distribute the electrical energy generated for 
power purposes to the many industrial concerns at Salerno and 
Torre Annunsiata. 


Keighley.—The Council's provisional order haying been 
approved by the Board of Trade, the Gas Committee are taking steps 
to carry it into effect. Some Corporation property at Low Bri 
has been selected as the site for the works, and an engineer is to 
advertised for to prepare plans and estimates, and superintend the 
erection and ranning of the plant. An agreement has been arrived 
at with the Keighley Tramways Company for the supply of current 
for working the cars, and further negotiations are to take place. If 
the present idea is carried ont, the ration will lay the cables, 
&c., and charge the company for the power at a fixed rate. There is 
a further question of cars. It is suggested that in the event of the 
company not caring to provide the cars the Corporation should do во, 
and them to the company at a rate which would mcet the cost 
of interest and depreciation. 


Kingstown.—The District Council has been considering 
an offer from the Municipal Industries Syndicate to light the town 
with electricity, The Oouncil, tt ough desirous of having the electric 
light, will take time to consider whether to accept the offer. 


Llanrwst.—The Llanrwst electricity supply station was 
opened Mon Right Hon. Earl Carrington, G.C.M.G., on Thursday, 
h . His Lordship was met by a representative gathering 
from the town. Among those present were Messrs. O, Fred. 
McInnes, A I. E. E., and A. E. Malpas, A.I E.E., representing Messrs. 
Calvert & Oo., the contractors, snd Mr. E. R. Peers, A. I. E E. His Lord- 
ship was escorted to the works in Watling Street. After inspecting 


on being made for a loan of 


t to utilise the water-power of the- 


the station, a short description of which was given by Mr. Peers, Carl 
‚ in a few well-chosen words, declared the works open and 
switched on the light. The switch handle used was of elaborately 
chased silver, and after removing, was mounted on an ebony 
and silver vase and presented to his Lordship by Mr. MolInnes. 
The presentation was engraved with bis Lordship’s coat of arms and 
a suitable inscription. The company present then adjourned to the 
Victoria Hotel, and were entertained at dinner by the Lianrws 
Electricity Sapply Company. The contract for the whole of the 
work which was entrusted to Messre. Calvert & Oo., of Manchester, 
at the ee of January, is now practically completed. Already 
over a mile of mains have been laid and oonuections are being rapidly 
roceeded with. The work throughout has been under the m 
feadanas of Mr. C. Fred. McInnes, АІ Е.Е. The cost of gas in the 
town is 5s. per 1,000, and the Electricity Supply Oompany expect to 
be able to reduce the proposed charge of 8d. per unit very shortly. 


Lowestoft.—To-day a Local Government Board irqairy 
is to be held regarding various loans propored to be raised by the 
Oorporation, including £30,000 for electric lighting purposes. 


Maerdy.—A provisional order has been granted to the 
Maerdy Electric Light Oompany, Limited, Rhondda Valley. 


Newington.—At the last Vestry meeting the Electric 
Lighting Committee asked to be empowered to appoint the requisite 
working staff, the total amount for wages estimated at 
£1,120 12s. per annum. The matter was referred back to the com- 
mittee for a detailed report as to the staff proposed. The charges 
рет unit are to be 6d. for the first hour, 4d. for the second hour, Й. 
or any time after, and 24d. for motive power. 


replace gas lighting in other parts of the town. 


Oldham.—The Electric Light Committee last week dis- 
cussed а report from Prof. Kennedy on the proposal to double the 
| so as to supply a larger area and obviate the establishment 
of branch atations. e present boiler power at the central station 
is insufficient for the epe room capacity, and it is to pro- 
cure four additional boilers. The new works, which have no connec- 
tion with the tramway scheme, are estimated to cost about £20,000, 
and it is proposed to apply for borrowing powers for that amount. 


Pontefract.—Last Saturday the Guardians instructed the 
Building Committee to take steps to light the workhouse buildings 
by electricity. 


Rotherham.—A deputation from the Corporation һм 
interviewed Prof. Kennedy, and now reports that Prof. Kennedy bad 
made provision in bis scheme for taking in tramways at any time; 
that it was advisable to defer the street lighting, as possibly the 
present lamp columns may be utilised; and that the site he bad 
к for the generating station was the best of the available sites 

e seen. 


Shoreditch.—At a meeting of the Vestry on Tuesday, 
Dr. Mansfield Robinson, vestry clerk, submitted the following 
important communication from Mr. O. J. Btewart, clerk to the 
London County Oouncil:— Some few instances have occurred in 
which the Council has approved the works referred to in notices 
served by electric lighting companies under their respective orders, 
as to which works the loca) authorities concerned have afterwards 
raised objections or have imposed conditions not quite in accord with 
those шр by the Council. The Highways Oommittee, which 
advises the Council on such matters, bas, therefore, directed that in 
order to secure if possible uniformity of action in future, intimation 
shall be given to the local authority concerned of every such notice 
served upon the Council, so that such local authority may have an 
opportunity of expressing its views before the Council's approval ot 

TY is given to the works referred to therein. Iam to point 
out, however, that as each order requires that the Council's approval or 
disapproval of works shall be signified within one month from tbe 

pt of notice from the undertakers under the order, it will be 
necessary for the local authority to communicate its views to the 
Council as quickly as possibly with regard to the works referred to 
in any notice, and in every case within 14 days after the receipt of 
the intimation from this office of the service of such notice.” It wat 
decided to refer the letter to the Lighting Committee for con- 
sideration. Another leng discussion took place on the presentati^n of 
the adjourned report of the Lighting Committee which recommended 
the Vestry to enter into an agreement for the supply of current for 
motive power purposes to the new printing works of Mess. 
Wertheimer, Lea & Oo. on ial terms for a period of 21 years. It 
was contended during the discussion that it would be unwise for the 
Vestry to commit itself to an agreement for such a long and 
on a show of hands the recommendation was lost, thes 
shelving the matter for the time being. 


Uckfield.—At the last meeting of the Rural Council, the 
committee appointed to consider the question of the application for 
a provisional order for electric lighting at Crowborough, reported 
that they did not consider it advisable at the present for the Coancil 
to apply for such an order, and that with regard to the 
application for one from the Crowborough Gas Company, were 
of opinion that that body shculd not ba invested with powers usually 
given in a provisional order until they bad obtained statutory роте 
resprcting the supply of gas. They also recommended that the 
msximum rate per unit should be 6d. instead cf Ad. as suggested. 
The report was adopted. 


(Continued on page 657.) 
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THE DEVELOPMENT OF 
BRIGHTON ELECTRIOITY 
WORKS. 


| (Concluded from page 514.) 
Bricuton is, of course, а fashionable water- 
ing place, but it is neither the influx of 
visitors nor the shopkeepers who supply their 
needs, that are responsible for the commer- 
cial success of electric lighting, indeed, if the 
high-class residental districts of Brighton 
were to be electrically disconnected from the 
rest of the town, say, to become a portion of 
Hove, it would not prove in the slightest 
degree inimical to the electricity supply 
system ; indeed, reasoning entirely from the 
conditions of supply, it ought to prove ex- 

- tremely beneficial. 
We all recognise that it is very desirable 
io be able to supply eleotricity to each and 
every customer, no matter whether his 
demand may be regular or irreguler, and 
make à profit cut of him, but under the 
present conditions of electric lighting that is 
difficult; probably there may arise in the 


Units sold por mazimum kilowati (off metas). 


rm 
VERI 


|| | be 
— — 
torte ak 
p 
a 


— 


р” 


“THe MULTIPOLAR PLANT AT BRIGHTON; The Extensions are being carried out beyond this Plant. 


next few years an engineer who has sufficient confidence in Brighton has carried to a logical conclusion the principle 
_torage to put down huge batteries of accumulators, and clearly laid down by Mr. Wright, that it is not so much the 
thereby redace the standby losses, but as things are ordained electricity consumed as the period in which it is consumed. 
at the present moment we are obliged to consider the economics Ав the subject of the Brighton sliding scale of charges is of 


of ranning machinery at varying loads. 


general interest, and as the Brighton Corporation ‘has 
| EB F 
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recently, on the 
advice of 


Wright, still far- 


ther reduced the 
prioe of electricity, 
we will give some of 
reasons that 

have led to this. 
The principle of 
making a reduced 
charge after the 
initial costs have 
been covered has 
been adopted in a 
t many busi- 
nesses in which the 
cost of getting 
ец forms a vay 
e proportion o 
the total expendi- 
ture. Two familiar 
instances are the 
charges for tele- 
grams and parcels 
post. There can be 
obviously no com- 
parison between the 
supply of gas and 
water and electri- 


more than equal to 
the greatest demand 
made on them 
during the year, 
even though the 
demand should only 
last a few minutes 
in the whole year, 

As a matter of 
fact it can be shown 
from the Brighton 
balance-sheet, that 
out of total net 
cost of £29,970, 
£25,541 was in- 
curred by having to 
keep the machinery 
and mains con- 
stantly in a position 
to supply .current 
when called upon 
to do во. 

To put the matter 
in another way it 
may be said that in 
1898 it only cost 
the Corporation 
three - fifths of a 


the machinery after 
it had been once got 
ready to supply. 

It will be seen 
from the analysis 
set forth in the gub- 
joined table that the 
revenue derived 
from the electricity 
sold during the firet 
hour and charged 
at 7d. per unit 
barely covered the 
cost of getting the 
machinery ready 
and producing that 
electricity. On the 
other hand, over 
£6,000 was ob- 


ы олы 
aS м 


THE SMALL UNITS. 


AUXILIARY PLANT. 


tained from the sale 
of electricity after 
the first hour's daily 
use, which cost only 
three - fifths of a 
penny per unit to 
manufacture, and 
produced in revenue 


1d. per unit. 
| Following this to 


its natural con- 
clusion, the import- 
ant fact to be borne 
in mind is to keep 
up the price of the 
firat unite, but by 
all means reduce 
electricity to the 
long hour customer. 
It is only by accept- 
ing such a principle 
in other towns 


that one may ho 
to see a wider 


adoption of elec- 
tricity for motive 
power purposes. A 


коо pesi ма 5а 
one we admit, 


but the field is 
still comparatively 
unexplored. Daring 
1898 over 1,032,000 
units were sold in 
Brighton between 
6 am. and dusk, 
which demonstrates 
the enormous use 


who are oppoad 
to tke maximum 
demand system to 
mention that only 
7 per cent. of the 
consumers in 
Brighton last year 
failed to derive any 
reduction from the 
sliding scale, and 
а large part of this 
small percentage 
use the light £o 
alice * 
ir as 

make the Tegulation 
of pressure in their 
distriot very 
difficult ; others are 
residente who use 
their houses in 
Brighton only for 
one or two months 
in the winter, and 
the occupiers of 
places of business 
and offices that 
close before 7 
o'clock every 


For the parpos 
of showi ow 
the demand system 
actually affects the 
accounts of con- 
sumers, we are re- 
producing two 
actual accounts 
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marked B and С, It will be noticed that В is 
ap tly not a long hour consumer, for in the first 

-year he is only able to consume 18 units at the 
lower rates, while C, not only in the first quarter derives 


Cosmsuuza's Na 
ADDRESS _............................. 


Quarter ending tst April, 1996 


32 303 52. 120 Units at 74. 

23 $4! з | [20 „ oW 

1-4 mi 30 | 14 Meter Rem 
001 


Total 


Cr. Units at 


Quarter ending 1st Joly, 186 


36 48 Units at 74. 
1-2 18 „ 2 114. 
8 Quarter ending set Octobe 
1-9 78 Unita at 74. 
„ж 
3-11 
2.12 
2.1-'07 


Nan C —À— Hn Meter, Type No. & Size. 
ADDRESS ..........................................................—— Бе. Ind, No. & Sire 


ConsuuEA's No 


-— B 5 Meter, Type No. & Sire 


amounts to £10 168. 11d., and the number of units oon- 
sumed аге 416, which averages 6°2d. per unit. On the 
other hand, C, who throughout the year is steadily rues. 


‚—ͤ—U— M !: knn» 222 2 


* * E 
— „...r. — ‘ 


Reading of Units | Reading of] Readi 3 ele : 
"n 
S 25! f i 
190 


——U—U—uũũ k 3333õ33 *** — 


———ů2Jl9!h9˙dI 4 —— 


striking ad vantage from the operation of the system, but in 
the second quarter the whole f the electricity consumed by 
him is charged at the lower rate. In other words he pays 
for the second quarter £1 188. 5d. for 247 unita, while B pays 
£1 12s. 9d. for 66 units. B's electricity bill for the year 


his electricity at a cheap rate, pays annually £18 6s. 4d., and 


consumes 1,489 units at an average cost 
of 2:2d. It is not difficult to realise upon 
walking through the streets of Brighton 
that the psying consumers do not reside 
in the most fashionable quartera. Some- 
time ago we visited the poorer districts of 
the town, rarely if ever frequented by the 
visitore, and found electricity being used 
in 5 shops. igs а revelation 
to small sweet stuff, ngrooery 
establishments, butchers, без all 
consumers of electricity, whileeven marine 
store dealers and secondhand clothes 
shops were connected to the lighting mains. 
It is not because the profits at th 
establishments were large, probably 
takings were not more than a few pounds 
per week, it is merely because the shop- 
eepers discovered that electricity was 
infinitely cheaper than gas. These are 
the long hour consumers, who obtain their 
electricity cheap and at the same time 
provide the most economical load for 
grain ity works. | " | 
e advantages of supplyi r 
neighbourhoods with гала D жш 
marked from the suppliers’ point of 
view, but it ought to clearly recog- 
nised that very little can be done unless 
electricity is cheap; directly, however, 
the consumers in a poor neighbourhood 
have found electric lighting to be er 
they tell their neighbours, and thus ad- 
vertise in the very best ible manner 
the merits of electricity. Probably 
one of the most serious obstacles in the 
way of developing the smaller class of 
consumers is the capital outlay involved 
in making the necessary connections to 
the mains, and there is no doubt that 
some method which is equally effective 
but less expensive than those usually 


employed is necessary in lighting poor 
districts 


At Brighton a simple system of 
dece а house service has been 
evolved which is distinctly economice!, 
and, we should imagine, Lig effi- 
cacions. It consists of a | joint 
cover in two halves, and after the 
house service has been connected to 
the main the top half of the cover is 
fitted on to a ledge in the lower 
half in such a way as to permit of molten 
metal being ran in, which effectually 
seals the two halves together, more- 
over, the cover is in complete ocon- 
nection with the armouring of the 
cable. Electricity at Brighton is 
charged on one tariff, whether for street 
lamps, corporation baildi or private 
consumers, no discount w i 

given to large consumers. Before leaving 
the subject of charging, it is interesting 
to give the following statement of the 
average prices paid for the electric light- 
ing of the various municipal buildings, 
which show the benefit the Corporation 
derive from this equitable scale of charges 
which automatically discriminates between 
the profitable and unprofitable irregular 


Users: — Average price paid, 
The Dome eee oon. І TI 7d. per unit 
Pavilion Rooms 98d. . „ 
Bchool 53d.  ,, 
Bchool of Art ... 4314. „ 
Hall 244 n 


wn n 
Public street lighting ... sui . 24, i 


a 
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Bascock & WILCOX BOILERS AT BRIGHTON. 


The case of the Dome well illustrates the justness of the 
system. When the Pavilion Committee generated their own 
electricity the average cost per unit came to over 2s., and it 
costa this undertaking just as much to provide the n 
machinery and mains for supplying the Dome, which is u 
less than twice a week on the average, as if it were used 
every night. 

The table which we reproduce showing the growth of the 
electricity works is interesting, and, moreover, reveals some 
curious results, that may be jastly attributed to the special 
system of charging. In conjunction with this the curve 

owing the units sold per maximum kilowatt demanded off 
mains is instructive, because it demonstrates very clearly how 
the units sold per maximum kilowatt follow the lowering of 
the secondary tariff. It will b> seen that in less than seven 
res the number of consumers has increased 10 times, the 
eui connection increasing at about the same rate. The 
total revenue has grown very markedly, and nothing shows the 
advantages of the system of charges more than a comparison 
between the total revenue per annum and the average price 
obtained per unit, 

In the administration and management of the Brighton 
works there are many features interesting to central station 
men, and probably at a future date we may refer to them. 


Electric Traction Patents in Italy.—Au action has 
been brought by La Compagnie Thomson-Houston de la 
Mediterranée against the Leghorn Electric Tramway Com- 
pany for alleged infringement of ite patents. The case has 

een adjourned in order that Messrs. Schuckert & Oo., of 
Nurembourg, who supplied the plant, may reply to the 
charges. 


TABLE SHOWING PROGRESS AT BRIGHTON. 


— | 1892, 


Number of units sold ... "m 
Total number of consumers conuected .... 


1893. 


23 


Total number of lamps connected es | 11,229 17,760 
Number of units sold per maximum load on Кз; 
nation. ез s P M ya 603 700 
Maximum demand off mains in kilowatts Ж 
(selling load) .. ... "s ET 223 2868 
Uaits sold maxi kilowatt deman | 
„ je j us (dx iss. 700 |. 780 
Number of 8-0.P. lamps connected per 1,000 | | 
inbabitants `... e 151 
` Number of units sold per inhabitant ....  .. 1:3 254 " 
Inctease in number of units sold =... 4 88 
verage priceobtained iu 7 6 18d 
Taleo ee > o одат | 27,908 
Gross profit... .. ©. eevee 2,229 | £4,157 
Net profit Ri» od. Wwe ue A £8 £446 


r 


STATEMENT SHOWING How THE Prorit MADE IN Ввіснтох During 1898 was DERIVED. 


| 


| EN | | | To date 
1894. 1895. i 1896. 1897. 1898. March 6th, 
| | | T 
— ... ̃ ²—udm ße pee и , , . 
| 
156,110 | 986,895 | 583,701 | 867,494 . 1,898,821 | 1,992,601 | 2648700 |... 
219 4 853 1065 |, 1,966 1793 | ' 2062 2.104 
88,249 50,064 66,720 | 86,299 | 108547 | 111479 
788 946 1,0068, 1180 1,114 | 
654 826 . 1,152 1,495 1,962 | 
890 | 100 1.0 1,840] 1,353 ` 
322 419 553 708 887 
11:5 16:3 21-6 
296,808 | 283,793 | 521,327 | 603,680 656,200) 
108%, 49% 60% 43 % 
6˙12d. 471d. 446d. | 3354. 3:328, 
£15,556 | £17550 ' £26,527 | £28,828 £37,831 
29,884 29,012 £14,714 | £14,205 £19,289 


£4870 | £1235 £5,883 £2,009 | £6,891 . 


Net cost of gatting ‘ready to supply electricity, in- £ s d E з. d. Revenue. derived from sale of elec- £ . d. 
oluding salaries, wages, Taterest. and sinking fund, X | _ tricity during the first hour per day, 
repairs to mains, &. 2 "S . . 28,849 0 0 877.460 units аё 7d. per unit.. 25,592 0 0 

Oost of producing the electricity consumed during the . o Revenu derived from electricity after 
first hour per , including coal, stores, and plant 253 5.8 EHE "ri daily pue, 1,771,241 0000 

pairs its at id s ; ва uni iss es 
ө кишин ре "s 9 — a2ᷣ— 25,541 0 0 Surplus on work done on consumers’ | 
Oost of producing all electricity consumed after the | аа premises ies $ed 199 0 0 
- first hours daily use. 1,771,241 units at gd. per 
unit M css v^ vane "e "e 4429 0 0 
£29,970 0 0 | £96,861 0 0 
BALANCE. | 
Profit on units sold during the first hour per day £51 0 0 
Profit on units sold after first hour per day at 55d. ОТУ" 
premises ... 199 0 0 
Profit on work done on consumers’ p £691 0 0 | "n 
£36,861 0 0 £36,501 0 0 


à : 2 — 
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ELEOTRIO LIGHTING NOTES. 


(Continued from page 552.) 


St. Pancras.—The Vestry at the last meeting sanctioned 


an expenditure of £3,583 for the purpose of extending the aro 
ing in Gordon Square and other thocouskfarss by the erection of 49 


arc lamps, and decided at the same time to lay low tension mains in. 


part of the same area at an estimated cost of £650. The Electricity 
Committee reported that additional plant was required to meet the 
future demands upon the Regent's Park station. It appeared that 
the two large engines and oa ordered in November, 1897, had 
not yet been delivered, and Mr. 8. Baynes, the chief electrical engineer, 
did not expect to obtain delivery of the first set until August, and the 
second in September next. The committee that when 
erected that t would only be sufficient to meet the increased 
demand for the next two years 

to the long period of delivery due tothe activity in the er- 
ing trade, to obtain tenders for additional plant, the supply of which 
could not be expected for quite two years. On the recommendation 
of the committee it was resolved to 
engines and dynamos with condensing plant and pumps and two 

fixed complete at a total cost of £19,000. 


Stratton.—The District Council last week had the elec- 
tric light question under consideration. The terms upon which the 


Bude Electric Lighting Company could supply current were stated 
by Mr. . The D after dischssion, decided to recom- 
mend the Council to adopt electric lighting as soon as the 


company oan supply it. 


Sunderland.—The Lighting Committee has had before 
from Mr. Snell, the electrical engineer, applica- 


ita regarding 
tions for current ia Monkwearmonth; the cost of acceding to the. 


applications would be £577, and the income from consumers would 
be £90 per annum. After consideration it was thought that the 
importance of introducing the light into the lower ots of Monk- 
wearmouth was so great as to justify an adjournment for further 
consideration. Upon Mr. Snell's recommendation the Committee 
decided upon a new departure in the erection of three pillar boxes in 
different sections of the town, so that in case of anything going 
wrong with the light the fault could be located from one of the pillar 
е and the light turned off from one district without disturbing 
the others. ; 


Weston-super-Mare.—On 28th ult. Major Oardew held 
an inquiry into applications of the Weston-super-Mare and District 
Electric Lighting and Power Syndicate and the Municipal Electric 
Power and Distribution Company for provisional orders. Mr. Sydney 
Morse was in attendance for the Municipal Electric Power and Dis- 
tribution Company, to whom the Oouncil are seeking to transfer 
their powers. Mr. F. E. Gripper, electrical en to the syndicate 
and managing director of Hdmundsons’ city Oorporation, 
а үч for the syndicate. Arguments were put forward in favour 
of applications, and Mr. W. О. О. Hawtayne, who was e 

the Council, compared the terms of the contending com i 

ving, as his opinion, that the terms of the Municipal 3 
were preferable. Major Oardew said he would report to the 
of Trade at an early 

Woking.—Last week a public meeting discussed the 
electric lighting question, and decided to request that the District 
Council at onoe convene а в 


serious consideration the advisability of negotiating for the purchase 
of the company's undertaking. 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The Tramways Committee last week had 
under consideration the contracte for the construction of the electric 
tramways between Market Street and Woodside. The work was 
divided into five sections, as follows:— Permanent way and road 
work, overhead line construction; feeder, pilot, and test cases; cars 
and accessories, and switchboards and instruments. For the first 


, at а cost of about £19,000. For the sections, the 
Co., British 


Blackburn.—The eleotric cars have been very successful 
during the few days 2oy ve been running. Last week 44,000 
more passengers were carried than in the same week last year, while 
the receipts were nearly £450 more. 


Chester-Kelsall.—A meeting of Kelsall residents was 
held some days ago to consider a propona light electric railway 
between the above two places. The length is put at eight miles, and 
the cost about £40,000. Mr: Rowlands, of London, who is one of the 
promoters of the undertaking, gave a few details of the proposal. 
He asked the meeting to pledge itself to a certain sum toward the 


vite tenders for two 750-H.P. 


pecial meeting of ratepayers to take into 


romotion expenses. The application ought to be lodged at once 
vith the Light gie н Commissioners. A committee was formed 
to further consider and arrange for the scheme to be proceeded with. 


Dover.—At last week's meeting of the Corporation it was 
stated that the result of the year’s working of the municipal electric 
tramways was asam of £9,000, taken in 1d. fares. A profit of over 
£2,000 has been made, which goes towards the relief of the rates. 


Glasgow.—The Corporation Tramways Oommittee last 
week considered offers for the conversion of several routes of the 
tramway system to electric traction. The Committee recommended 
the acceptance of offers amounting to £102,000, and these contracts, 
if fixed, will connect the south side and east end of the city with 
Kelvingrove Park, where the Exhibition of 1901 is to be held. The 
succesafal contractors are as follows:—Mesers. A. Stark & Son, 
Glasgow, from Whiteinch to Anderston Oross, £25,739; Moser. 
A. & J. Faill, G w, from Langside, vid Eglinton Street, Renfield 
Street, and Bauchiehall Street, to Overnewton, £32,610; Messrs. 
М'Оагіпеу, M'Elroy & Co., America, from Anderston Cross to Bridge- 
ton Oross, and also don Road to terminus, £20,751; and Mr. el 
Murray, Maryhill, from Bridgeton Oross to Dalmarnock terminus, 
Pollokshaws and Pollokshields to Eglinton Toll, and Ruthergien 
Road, from Braehead Street to Crown Street, £29,973. Mr. H. F. 
Parshall, London, was appointed consulting engineer. | 


Keighley.—The Corporation Gas Committee is trying to 
get the ку SERA ATE ошрщшу to agree to take a supply of 
electricity for working the tramways. The decision turns on the 
question of charge. In the event of a change, the Corporation may 
either furnish the new cars and rent them to the company, or the 
company may provide cars of their own, to be taken over by the Oor- 
poration at a valuation when the company’s lease runs ont. The 
question of buying ont the company has been referred to, but at 

resent appears to be ont of the question. The Corporation distri- 
uting centre is to be at Low Bridge. : 


Eiverpool.—It is stated that on Sunday an accident 
occurred to an electric car and trailer. When tur a corner into 
Canning Place both left the rails, and a cab was somewhat injared. 


by collision. A newspaper report sayathat the car driver applied the 
brake when nearing the corner, but it failed to act. i 


Morecambe-Fleetwood.—Plans have been submitted to 


the Lanoaster District Council of the route for the More- 
cambe-Fleetwood Electric Tram Oompany’s line. They have been 
referred to the Highways Committee. 

Sunderland.—With reference to the Oo ion’s Bill 


for working tramways by electricity, that body week came to 


terms with the Sunderland Tramways Oompany to take over as a 
going concern in January next the ghorsetramway. The pur- 
chase money is to be £34,000. | 


West Ham.—The Town Counoil last week had а discus- 
sion on the tramways question, the Tramways Oc mmittee having sug- 
к that a deputation should visit Glasgow, Dover, Halifax and 

ublin for the purpose of see 


electric tramways there. A recom- 
mendation was taken back the committee for farther oon- 
sideration. 


TELEGRAPH AND TELEPHONE NOTES. 


German Cable Station in Afcica.—The Bureau Inter- 
national of Telegraphs in Berne announces that in the course of the 
present month it is proposed to put into telegraphic communication 
the district known as Swakopmund, a place on the South-West 
Ooast of Africa, in the neighbourhood of Wilfiech Bay. This will 
be done by leading in the cable, the property of the Eastern and 
South African Telegraph Company, which at present rans direct from 
Oape Town to Mossamed es. 


Glasgow and the Underground Telephone Pipes. — 
The dispute between the Corporation of Glasgow, as the local authority 
in charge of the streets, and the Postmaster-General. regarding the 
demand of the Post Office anthorities to lay pipes underground for the 
purpose of affording facilities to the Nations! Telephone Company 
a the connection of pan сесли, їз о to юш паза. Ше 

lasgow papers say iff Berry fixed Wednesday, A 
19th, at 11.930 a.m., as a date on which to hear in the petition 
by the Post Office for the granting of the consent sought for. The 
pursuer is the Right Hon. A. Graham Murray, Lord Advocate, acting 
under the Orown Suite (Ssotland) Act, 1857, on behalf of and as repre- 
senting the Postmaster- 


ваа Telephones 00 то ошаш of по 
rat permis 
pass their wires underground оп conditions. 7 zs 


The Postal Telegraphists.—At a meeting convened by 
the Postal Telegraph Clerke’ Association last week, Mr. О. H. 
Garland (general secretary of the London Branch of the Association), 
moved a resolution which reiterated the demand for a Select Com- 
mittee of the House of Commons to inquire into the causes of dis- 
satisfaction in the Postal Telegraph Service. He said that the 
£380,000 additional which had lately been appropriated to an incr. ase 
in salaries, simply meant in many cases an additional 444. per week 
to men not having enough to live upon. They claimed that every 
man jn the Postal Telegraph Service should be able to rise to £190 
annum as an operator. They asked for an impartial inquiry, 
ite what Mr Hanbury had said. The resolution was adopted. 
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A Protest against Monopoly.—At Caloutta during the 
discussion of the Indian Budget in the Legislative Oouncil, Mr. 
Allan Arthur, the representative of the Calcutta Chamber of Oom- 
. merce, referred to a long standing grievance, namely, the cost of 
telegrams between India and Europe. He said that the cable com- 
panies were the enemies of progress in this matter, and pointed out 
how. badly India was served with Press messages, and how high 
charges were strangling Press enterprise, with the result that this 
great Empire was kept most mesgrely informed of what was going 
on in other countries of the world. He held in his hand telegrams 
from every Chamber of Oommeroe in India pressing the Bengal 
Obamber to urge tbe importanoe of this question on the notice of the 
Viceroy. The merchants of India respectfully asked that this 
measure cf Imperial importance be carried out, and he assured the 
Viceroy that any action which tbe Government might teke to effect 
the desired reform would have the unanimous and aident support of 
the entire mercantile community of Iadia. 

- Telegraphic Interruptions and Repairs:— 
CABLES. Down. 
Amason Company's cable— 
Oable beyond Gurupa... June 11th, 1898 .. 
French Company's cables— 
Paramaribo-Cayenne ... Feb 10th, 1899 ... 
Cayenne-Pinheiro mr March 10th, 1899 eve 
LANDLINES. 
Communication between 

Mossamedes and all In- 

land Offices. 

Direct communication be- 

Rome and Pera. 
` Communication between 


Repaired. 


March 16th, 1899 ... 


March 25th, 1899 .. March 30th, 1899. 


Salonique and Monastir, / March 28rd, 1899... T 
Communication with Oam- | 
роо, Progreso, and March 31st, 1999 001 April 5th, 1899. 
erida in Mexico. 


Lines of Western Australia... March 23rd, 1899 ... March 29th, 1899. 


The Telephone Bill,—The Parliamentary Committee of 
the Liverpool Corporation, having fully considered the subject, is of 
the unanimous opinion that Mr. Hanbury's scheme is unsatisfactory, 
&nd they recommend the Council to oppose it on the grounds that it 
is proposed to spend Imperial funds in establishing a Government 
telephone system in London in competition with the National Tele- 
phone Oompany, without making any corresponding provision for 
the establishment of a Government telephone system in the large 
provincial towns, where the National Telephone Oompany have 

ractically a monopoly; that subscribers to the Government system 
n London are to get all the benefit of Im expenditure and to 
be free from the 10 per cent. royalty which the subscribers in the 
provinces have to pay; that the sal to allow a municipality to 
compete until 1911 with the National Telephone Oompany, where the 
company is well established in the town, can only end in a loss to the 
rates and inconvenience to the public in carrying on the competition; 
and that if competition is to be carried out it should be by the 
Government. The Committee recommended that the Council co- 
operate with the Obamber of Commerce in arking the members of 
Parliament to oppose the present trcheme and to advocate the 
pricciple of the Government nationalising the telephone system. 

It is stated that on Wednesday a deputation representing large 
municipal bodies in Scotland met the Right Hcn. R. W. Hanbury, 
M.P., at Preston with reference to the question of telephone muni- 
cipalisation. The deputation came from Aberdeen, Glasgow, and 
Paisley. The business was strictly. confidential. 


CONTRAOTS OPEN AND OLOSED. 


Austria.—April 28rd. Tenders are being invited nntil 
the 23rd inst. by the municipal authorities of Brunn for the supply 
of four Edison dynamos (model K) of 200 amperes and 110 volts 
capacity, one small and two large Gramme dynamos for arc lighting, 
thre: boilers of the Dufuis type to work at а pressure of 105 Ibs. 
and one 100-H.P. steam engine with Colmann valve gear. Tenders 
оо Pad to Der Magistrat, Brunn, whence particulars may be 
о е 


 Belfast.—April 20th. The Electric Committee want 
tenders for mechanical stokers, economisers, pipe work and condens- 
ing plan*. Sse our Official Notices” March 818. 


Bradford.— April 12th. The Corporation want tenders 
for a complete battery and switchboard for the electric light station. 
Bee “ Official Nctices " March 31st. 


Bristol.—April 10th. 'The Electrica! Committee want 
tenders for high tension switchb»ards, instruments, &c. See “ Official 
Notic:s" March 31st. 


Dadley.—April 14tb. Tenders are invited for the 
construction of about 24 miles of tramway permanent way from 
Dudley to Ciadley Heath, Staffordebire, for the British Electric 
Trac‘ion Company, Limited. Particulars from the company's per- 
manant way engineer, Mr. W. Howard-Smitb, A. M. I. O. E., Donington 
House, Norfolk Street, Strand, London, W.O., on payment of £2 28., 
to be refunded upon return of documents. 


` water-power of the River Tambre for the 


- 


Edinburgh.—April 10th. The Corporation wants tenders 
for the electric lighting of the City Ohambers. See Official Notions" 
March 24th. : 

Epsom.—May 8th. The District Council wants tenders 
for various plant for its electricity undertaking, including boilers, 
dynamos, boosters, batteries, switchboard, crane, mains and road. 
work, arc and incandescent lamps, and for the lighting of the station, 
Bee our Official Notices " this week. 


Ham pstead.—May 18tb. For the purpose of extensions 
at the electricity worke, the Vestry wants tenders for two 500-kw. 
steam alternators, five switchboard panels, boilers, feed water heaters, 
Weir 's feed pumpe, а 50-kw. exciter, water softening plant, air pamp 
and condenser, Green's economiser and overhead crane. See Official 
Notices” this week. 


Kipgston-upon-Hull.—April 25th. The School Board 
wants tenders for an electric ligbt installation for the Central Higher 
Grade School, and School cf Science in Brunswick Avenue, Beverley 
Road. Particulars from Mr, O'Doncghue, clerk, School Board Offices, 
Albion Street, Hull. | 


Leeds, —April 8th. Tenders for the electric lighting of the 
new dead meat market and abbatoir now erecting in New York 
Street are to be lodged with the acting town clerk (Mr. C. C. Jolliffe) 
by the above date. Particulars, plans, &c , from Messrs. W. Hanstock 
and Son, architects, Brarch Road, Batley.  . 


Peterborough.—April 20th. The Corporation wants 
tenders for Lancashire boiler, steam dynamos, balancers and boosters, 
switchboard, battery, piping, cables, &. 

" Poplar.—April 900 The ропа іЫ Works wants ка 
uipment 
lighting. | Bee “ Official Notices" March 17, i = 

Reigate.—May 1st. The Town Council wants tenders 
for water-tube boilers, pipe work, two 100-kw. and one 30-kw. steam 
alternators, overhead orane, sub-station equipment, switchboard, 
mains, lamp-posts, &с. See our Official Notices” this week. 

Rochdale.—April 12th. The Guardians want tenders 
for an electric light installation at the Workhouse buildings and 


_ cottage homes. See our Official Notices March 24th. 


St. Helens (Lanes.).—April 19th. Tenders are wanted 
for the construction of about six miles of tramways in sections, for 
the Electric Supply and Tramways Committee. Plans and form of 
tender on application to Mr. Geo. J. О. Broom, M. I. O. E., borough 
engineer, on payment of £2 2s., returnable as usual. | 


Spain.—April 20th. The municipal authorities of Santiago 
are inviting tenders for the supply and erection of the plant for 
a central power station to be erected near the town to utilise the 

for lighting and ppm РА — 
energy for g and power purposes. may be o 
from, and tenders are to be sent to, EI Presidenté del Oonsejo de 
Administracion Santiago, Spain. 


Stockport.—April 19th, The Gas and Electricity Com- 
mittee wants tenders for an electric storage battery of 130 calls, 
5 capacity of 750 ampere-hours. See our Official Notices 

w 


Sutton and Howth (Ireland).—April 20th. The Great 
Northern Railway Company wants tenders for works in connection 
with their line between Sutton and Howth, near Dublin, including the 
supply and laying of feeders, returns, &c., rolling stock, overhead 
5 battery and booster, &c. See our “Official Notices” 

ro 


West Ham. — April 21st. The Council want tenders for 
two 1,500-І. Н.Р. engines, and two 800-kw. aiternators and exciters, 
or two 800-kw. 1, 500-1. H. P. steam alternators and exciters. See our 
'" Official Notices” March 31st. 


West Hartlepool.—April 15th. The Oorporation invites 
offers from those pre to undertake free wiring of premises. Bee 
our “ Official Notices” March 31st. 


CLOSED. 


Gillingham.—The tender of Messrs. Priestley & Taylor, 
of Leeds, has been accepted for the electric wiring and fitting of the 
Technical Institute (£107 17s.). 


Shoreditch.—The Vestry at the meeting on Tuesday 
accepted the following tenders for the annual contracts for the 
Electric Lighting Department :— 

Williamson & Joseph—Supply of switches, ceiling roses, and cut-outs. 

The Edison & Swan Electric Company—Incandescent lamps and arc globes. 
G. Braulik--Shades, flexible wires, and insulating materials. 

Thos. Tilley & Sons—Street lamps, cradles, and gas fittings. 

The General Electric Company--3upply of rubber tapes. 

Johnson & Phillips —Supply of fuse and lead wires. 

Crompton & Co.—Supply of carbons. 

Pryke & Palmer—Supply of ironmongery and tools. 


The Vestry also considered the undermentioned tenders for the 
supply and erection of a new battery switch panel at the electric 
light station :— 


Crompton & Co. .. * Ж а . . . 2185 0 
Nalder Bros. & Thompson st vá з s T" .. 197 10 
General Electric Company .. T ка - ia . 225 0 
Verltxs oe "m es os ee es э ee 240 0 
Electric Construction Company, se « g se «oe e 895 0 


Vol. 44, No. 1,115, APRIL 7, 1899.) 


THE ELEOTRIOAL REVIEW. 


559 


It was décided on the recommendation of the Lighting Oommittee, 
acting upon the advice of the consulting engineer, to accept the 
tender of Messry. Nalder Bros. & Thompson. 
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FORTHCOMING EVENTS. 


Monday, April 10th.—At 7 80 p.m. Sceiety of Engineers, Royal 
| United Service Institution, Whitehall. Paper on 
" Machine Tools,” by Mr. Ewart О. Amos, M. Inst. M. H. 


Tuesday, April 11th.—At 8 p.m. The Institution of Civil Engineers. 
. Paper to be further dircussed:—" Alloys of Inn and 
Nickel," by Боран Abbott Hadfield, M. Iust. O. . 


Wednesday, April 12tb.—At 8 p.m. Scciety of Arts. Telephones, 
by John Gavey, assistant engineer-in-chief and elec. 
trician te the General Post Office. William H. Preece, 
O. B., F. R. S., will preside. 


Thursday, April 13th.—At 8 p.m. Institution of Electrical Engi - 
neers. ‘The Hissing of the Electrico Arc,” by Mrs. 
Ayrton (conclusion of discussion) ‘Experiments on 
Alternate Current Ares by Aid of Oscillographe,” by W. 
Duddell and E. W. Marchant, asscciates. (The 
discussion on this paper, which was published in Part 
No. 138 of the Journal, to be opened by the authors 
with an exhibition of experiments.) 


Friday, April 14th —At 9 p.m. Royal Institution. Harth Ourrents 
and Electrio Traction," by Prof. A. W. Rücker. 


Thursday, April 20th—At 8 p.m. Institution of Civil Hogineers. 
The seventh "James Forrest” lecture, by Prof. J. A. 
Ewing, subject “ tism.” Lecture to be repeated 

on Friday, 21et inst., at 4 o'clock. 


Friday, April 218t.— At 5 p.m. Physical Society. Agenda:—1. "On 
the Effect of a Solid Conducting Sphere in a Variable 

| Magnetic Fie'd on the Magnetic Induction at a 
Point Outside" By Mr. O. 8. Whitebead, MA. 9. 
“ Demonstration of Richarde’s Method of Standardising 
Thermometers.” By Mr. R. A. Lehfeldt, D.Sc. 


NOTES. 


Glasgow Technical College Scientific Seciety.—At a 
meeting of the above Society held on 25th ult., a r was 
read by Mr. Frank B. Lea, B.A., A.M.I.E.E. (of the British 
Electric Traction Company), on “ Electric Traction in 
Ordinary Railway Working.” Mr. Lea dealt in a most 
interesting manner with the problems to be met in such 
work, and decribed the applications of electrio traction on 
railways in Britain and America, together with interesting 
comparisons of the steam and electric locomotives in use. 
After a long and interesting discussion, Mr. Lea was awarded 
a hearty vote of thanks for his paper. 


Wire Rope Preservation.—The Street Railway Journal 
describes a form of wire rope filler for filling the interstitial 
spaces of ropes. In a stranded rope of six strands with a 
central core there is a good deal of space for the filling, which 
it is claimed will exude snd prevent injary from acids or 
water. The question is, How long such a filling will retain 
preservative virtues, and if it is suitable for ropes of small 
size, such as span wires? ‘There are thousands of miles of 
small span wire exposed to every viciesitude of climate and 
smoke, and the efficacy of galvanising is more or less doubtful. 
Zinc does not give an adherent flexible coating on a wire of 
iron or steel, and we know of nothing that does. A durable 
preservative is wanted which will not demand constant 
attention. 


The Advance of Science !—The Westminster Gazette 
gays it is suggested in one of the daily papere that poseibly 
the heavy catalogue of disasters on Saturday may b» due to 
the powerful currents of electricity thrown across the 
Channel in the process of wireless telegraphy. The idea is 
that these may have interfered with the needle in the com- 
pass, and so contributed to throw the mcst careful navigators 
out of their course without their either knowing it or being 
responsible for it. 


An Electric Wave Detector.—Neugschwender describes 
in the February number of Wisdemann's Annalen, p. 480, а 
simple devioe for detecting electric waves which is of con- 
siderable theoretical interest. lf a scratch is made in the 
silver coating of a mirror so as to divide the coating into 
two parts insulated from one another, then no current will 
ри when the two parts are connected to the terminals of a 

aniell cell. If the gap is breathed upon, moisture is 
deposited and a deflection of the galvanometer takes place. 
When electrio waves are generated in the neighbourhood, the 
galvanometer (if of medium sensitiveness) flies back to zero, 
showing that the impact of the waves has made the resist- 
ance of the gap very great. Breathed upon again, the gap 
becomes again a conductor and the galvanometer again 
shows a deflection; if the To deposit of moisture hag 
been considerable, the conductivity may restore itself auto- 
matically. If; a damp cloth is laid over the gap, the 
galvanometer returns to zero only at the moment of impact 
of the electric waves. The gap was too wide (0:8 шш) 
permit the ordinary metallic coherer effect, i. s., no reduction 
of resistance was caused by electric waves in the absence of 
the moisture. When the silver layer was replaced by copper 
and zinc the same effect was observed, but platinum appeared 
not to act. The glass was replaced by several other good 
insulators which all acted the same as the glass. Instead of 
water vapour ammonia and solutions of salts were used with 
equal success. The experiment succeeded even when the 
liquid was not visible to the eye. Mechanical vibrations or 
sound waves did not affect the conductivity of the gap. 
Heat or static electricity have no influence on the conduc- 
tivity, but even small sparks have a marked effect. The 
reouperative action is so rapid that when a telephone is 
introduced into the circuit, the nate of a rapid break on the 
wave generating coil is reproduced. 


Another French Electric Lecomotive.—If the descrip- 
tion in the Scientific American be correct we cannot say much 

for the new electric locomotives of the Paris-Lyons Railway. 
Each looo is mounted on three pairs of 8:6 feet wheels, the 

rear pair being drivers and each axle carrying continuous 

current motors with Brown type armatures with enclosed 
conductors of elliptic copper bars, 150 in number. There 
are said to be 18 accumulator elements for slow speeds and 
an additional 192 for high speeds are carried in a tender 
car. They have a capacity of 1,000 ampere-hours and the 
whole concern with ita tender weighs 198,660 lbs. This 
hauled a maximum load of 147 tons at 27 miles per hour 
between Paris and Melum, and a speed of 60 miles was 
obtained with 100 tons, while it is estimated that thie speed 
may be greatly exceeded without inconvenience. The French 

seem to be quite on the wrong tack in their experiments 
with electrical traction, and we cannot think that they are 

likely todo much good with accumulators on heavy service. 

The weight of the locomotive alone is resins formidable 

to prove that so far they cannot be on the to success. 

An engine of nearly 100 short tons and a train of only 147 

tons at 27 miles per hour, do not appeal to one's idea of 

railway service conditions. 


Lectures,—On March 30th Mr. O. J. Hall read a paper 
on “ Electricity” before the Leeds Association of Engi- 
neers. After referring to the advantages of the high 
pressure andi чакны alternating current and the flexibility 
of that system, he proceeded to explain the still greater advan- 
tages of the multiphase system for lighting and traction 
work. A discussion followed the paper. | 

At the apnd Natural History Society on 27th alt., 
Mr. T. Vicare, F. G. S., lectured оп “ Wireless Telegraphy." 


Electric Cabs in Paris.—It is stated by Dalziel that 
from 60 to 70 new electric cabs of the landau type were put 
on the Paris streets on Sunday, and were well patronised by 
the public. About 100 more will be shortly brought into 
пзе, 


Society of Arts.—In the calendar of meetings arranged 
for April and May, 1899, are the following :—April 12th, 


8 pm. Mr, John Gavey, “Telephones.” May 8rd, 
8 pm. Mr. William H. Preece. C. B., F.R.S., Aerial 
Telegraphy." 


Wireless Telegraphy.—Some 12 months ago we de- 
scribed in detail the results of Mr. Marconi's experiments in 
sending perfectly readable signals between Bournemouth and 
the Isle of Wight. Since then Mr. Marconi has made 
marked progress in the praotical application of his syatem of 
wireless telegraphy, and has in fact within the last few days 
successfully transmitted messages between South Foreland 
and Boulogne. Naturally this achievement has excited the 
widest attention, and probably there is no subject at the present 
moment in which the public is more intensely interested. 
The publication of the results of the Boulogne experiments 
has provoked the usual criticisms, but we regret to find s0 


eminent a ecientific man as Mr. Nikola Tesla reiterating the 


already exploded statement that Mr. Marconi has done nothing 
new. It is distinctly unfair to a young and able inventor 
who has never sought to withhold credit from workers in the 
same branch of science and who has been always ready to admit 
that his practical achievements have been based on the 
theoretical work of Hertz and others. We are quite in acoord 
with the following remarks made by Prof. Fleming in a 
letter to the Timas on the subject of Marconi’s work. 


I cannot help thinking that the time has arrived for a little more 
generous appreciation by his scientific contemporaries of the fact 
that Signor Marconi has by minute attention to detail, and by the 
important addition of the long vertical air wire, translated one 
method of space telegraphy out of the region of uncertain delicate 
laboratory experiments and placed it on the same footing as re 
certainty of action and ease of manipulation, so far as. present results 


show, as any of the other methods of electric communication employ-. 


ing a continuous wire between the two places. This ig no small 
achievement. The apparatus, moreover, is ridiculously simple and 
not costly. With the exception of the flagstaff and 150 feet of 
vertical-wire.at each end, he can place on a small kitchen table the 
appliances, costing not more than £100 in all, for communicating 
across 30 or even 100 miles of channel. With thesame simple means 


he has placed a lightship on the Goodwins in instant communication, 


diy and night, with the South Foreland lighthouse. A touch ona 
key on board the lightabip suffices to at an electric bell in the 
room at South Foreland, 12 miles away, with the same ease and cer- 
tainty with which one can summon the servant to one’s bed room at 
an hotel. An attendant now sleeps hard by the instruments at 


South Foreland. If at any moment he is a by the bell rung. 
е- 


from the lightship he is able to ring up in return the Ramsgate lif 

, and, if be, direct it to the spot where its services are 
required, within a few seconds of the arrival of the call for help. In 
the presence of the enormous practical importance of this feat alone, 
and of the certainty with which communication can now be estab- 
lished between ship and shore without costly cable or wire, the 
scientific criticisms which have been launched by other inventors 
against or Marconi's methods have failed al er in their 
appreciation of the practical significance 
about. . 


The following represents the type of criticism of wireless 


telegraphy which one meets in the daily press :— 
WIRELESS TELEGRAPHY. 


To тни Eprror or “Tue STANDARD.” 


Bra, — This is hardly а new invention. Dr. O'Shaughnessy, Director 
and Superintendent of pe bá in India, sent messages across the 
River Bone, in Bengal, in 1 7, without use of wires or cables. 

I am, Bir, your obedient servant, 
Guo. Bunson. 

1, St. John's Gardens, keva Road, Brixton, S. W., 

il 4. 


This is hardly a new story. To electrical men it is a chestnut, 
yet letters of this kind are published ad nauseam. · 

The Гераіу Master of the Trinity Honse, with a com- 
mittee of Elder Brethren, accompanied by Lord Rayleigh, 
their scientific adviser, and Captain the Hon. F. C. P. 
Vereker, of fhe Board of Trade, left London on Wedtiesday 


for Dover, with the object of making an official inspection of | 


the wireless telegra as experimentally in tion 
between the South Foreland lighthouse and the East Goodwin 
light vessel. Mr. Marconi and other gentlemen interested 
in the scheme met the committee at Dover. 

It is stated that the French authorities are so pleased with 
the suooess of the wireless telegraph system from Boulogne 
to the South Foreland, that an attempt is to be made to send 
messages from the latter place to the Eiffel Tower, at Paris, 
a distance of 230 miles. 


Presentatiom.—Mr. Bishop who is leaving the Folke- 
stone Electricity Supply Works, was some days ago made 
the recipient of a fitted leather dressing and writing case, 
presented by the staff as a mark of appreciation. 
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The Metaliurgical [ndustries of France.—M. Adolphe 
Minet, in a recent issue of the Bulletin Technique, gives a very 
optimistic forecast of the future of these industries in France, 
with the aid of her great resources of natural power in the 
form of waterfalls and of the modern electrical methods of 
their development and utilisation. France has plenty of the 
raw materials of these industries ; but hitherto, owing to the 
lack of coal near to the mineral deposits, these have remained 
practically unutilised. The aggregate value of the minerals 
and metals produced is greatly below that of those produced 
in Germany, England, and the United States. According to 
Minet, is imported to the value of £4,000,000 annually, 
while the production of lead is only 10 per oent., of zinc 
only 25 per cent., and of copper only 5 per cent. the oon- 
sumption. No tin is extracted from its ores in France. The 
utilisation of water-power is expected in time to change this 
position ; and as pointed out in our article on the St. Michel 
chlorate works (see ELECTRICAL Review, November 25th, 
ы, the Haute Savoie district of South-Eastern Franoe 
has already become of considerable industrial importance. 


Compulsory Boiler Inspection.—We are glad to see 
Mr. Michael Longridge again 2 to the proposal to 
saddle steam users with Board of Trade inspection. In 12 


months the Board of Trade reports 84 osions. Of 
these only 38 occurred on land, and therefore 46 


ooourred at sea and to boilers under the care of 


Board of Trade inspectors, who are to Ъз set to supervise 
land boilers. The Board of Trade inspectors may well be 
asked first to set in order their own house, and meanwhile 
leave land boilers to the care of Mr. Longridge and his oom- 


petitors. Mr. Longridge further points out that of the land 


explosions there were 16 which did not merit the name, being 
пет small fractures оѓ pipes and in no sense explosions, 
though they are included by the Board of Trade officials in 
their anxiety to get a grip of land boilers. In one case, 
Bome years ago, it is said that the melting of a fusible 
plug was ranked as an explosion. He also very correctly 
points out that the Barking explosion would not have been 
prevented by inspection. It was due to over- , and 
moat probably arose from neglect оѓ the man who should 
have seen to the gauge and safety valve after the hydrostatic 
pressure had been applied. 


An Electric Lounge Experience.—A recent issue of the 
New York Electrical Engineer contained an article on “The 
Illegitimate Watt,” in which the author, Mr. J. L. Morgan, 
quotes a very amusing experience as follows :— 


As city electrician I received a telephone call from a doctor in 
one of the large office buildings to come and au “electric 
lounge." I had never heard of an electric lounge, but putting on a 
bold front and a look of infinite wisdom, I knocked at the office door. 
I was admitted by the doctor, and he “ looked the part." "Tall, 
cholic, and dressed in sombre black, he looked the typical wizard; 
and although his long Prince Albert coat, negligé shirt, and lay-down 
collar were a bit cdd, his horn spectacles and curly wig gave him a 
look that was not soon to be fo After showing me the 
mechanism of the lounge, which consisted of 32 electr;-magnets under- 
neath the surfac3, he explained that with the double-throw switch he 
could & steady stream of 
much you would squirt water on a chained dog, or with the 


effect was marvellous. U closer examination I saw that one of 
the wires was discouneoted. The wily contractor had simply wound 
the magnets vita any old scrap wire he hap to have and 
left the circuit open, knowing that the mac was as potent 
out the current as with it. An employé of the firm that made 
machine was present, and at my 

the circuit and threw the switch on ч ghort-arm jab” 


Hr 


of the 
switch for a trial trip. And the effect was marvellous. The 32 
magnets vapourised shots from a rapid-fire bix-pounder, the 
excelsior stuffing took fire, and to all this the doctor danced wildly 


and bowled, “Turn her off!” “Turn her off!” The devi 
getting its current from a keyed socket on.the 
although it was working grandly, I turned the key, but the 
was too heavy to be broken by such a small “ ” 80 
pyrotechnics at two places. When the current was finally turned 
off and the room cleared of the dense white smoke from the excelsior 
and the sickening fumes from the burnt shellac and varnish, an 
inventory showed one electric lounge in a wreck, a chandelier in the 
same condition, & tremendcus heap of law books in the area way, 
where they had been thrown by an excited tenant, two 
teachers and a voice culturist in a swoon, and a very mad and dis- 
gusted doctor. | 


; 


f 


magnetic lines through your system, 
other 


т=н 
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Smokeless Flring.— The Gas World states that before 
the German Commission on Smokeless Firing, Herr Meyer, 
manager at Malsatt, said recently that the experiments which 
had been made during the past two years upon ides! coal 
dust had given results favourable in every way. ‘It is 
possible with every variety of coal, whether it p a long or 
a short flame, or whether it binds or not, to burn the fuel, 
with a regulated consumption of air, in such a way that 
there is no smoke in the chimney. The difficulties lie not so 
much in the burning of the fuel as in the preliminary drying 
of it. In Müller and Pfeiffer's drum it is possible to deal 
even with coal slime containing 25 to 80 per cent. of water, 
drying it so completely that there is no appreciable logs in the 
heating value; and the coal is thereafter most easily reduced 
to powder. Several forms of grinding apparatus have been 
tested during the past three aan ; bat the grinding presente 
no difficulty when once the material is properly dried, 
though the grinding mills differ in their consumption of 

wer and the amount of oversight they require. In 

wartzkoff’s apparatus the combustion is very simple. It 
is necessary to watch that there is no smoke; but there is no 
smoke even when the oxygen is all used up and there is 5 
cent. of carbonic oxide in the products of combustion. 


9 

might have been expected, even a lighted candle will not 
set fire to a cloud of dry оов] dust. ы appears, curiously 
enough, that there must be carbonic oxide mixed with the 
air before any such explosive or kindling effect can be pro- 
duced. It is to be ; marty см the German 
NM have sèt their faces against the dling of ground 
coal, 


The Société Internationale des Electriciens.—Tho 
meeting of January, 1899, was devoted to a general study of 
electrical apparatus in France. М. Hillairet presided. М. 
Brunswick suggested in a short speech that it would be 
desirable for constructors of electrical apparatus to come to 
an understanding with to mechanical as well as elec- 
trical conditions, adopting, for instance, the uniform 
screw-thread prescribed by the Société d'Encoursgement. 
M. Vedovelli then described various в tus that he had 
brought to the meeting. Firat he said that the best con- 
tacts were obtained with yellow copper. He then sub- 
mitted a multiple direotion commutator for 1, 500 am- 
peres. He found that it was preferable to make 
rink breaks deg than sudden N The firm о 

{епт presented an interru of 1,000 amperes an 
one for 3,000 volts. M. Norma ke of the contacts 
which he had obtained with. copper, and which 
were very . Не also described some oil circuit breakers 
at 8,000 volte giving good resulte. The French Electrical 
Apparatus Company showed a bipelar interru for 400 
amperes, a two direction bipolar interrupter for 200 am- 

and a bar circuit for 8,000 volts. М. Zetter 
esor bed an automatic interrupter for opening and closing 
at will the primary circuit of transformers branched on 
alternating current systems for the working of lifts. M. 
Ohlinger brought an interrupter for 8,000 volts and for 


30 am some interra for 50 am and 600 volte, 
and а 3,000-volt voltmeter. A discussion was then 
opened by M. Hillairet on the question of circuit breakers. 


M. Vedovelli affirmed that sufficient precision can be obtained 
in the establishment of circuit breakers of low intensity, but 
that this is not the case with high intensities. He, however, 
obtained fairly good results with an alloy formed of lead, tin, 
and antimony. M. Hillairet then remarked that in order to 
hc appreciate an apparatus, one should be well 
acquainted with ite utilisation. A series of effects may be 
produced, for which itis as well to be prepared. For con- 
tacts, we should pey attention to the oxidising or reducing 
atmospheres which may be formed round the points of con- 
tact, acoording to whether the metals present are brass, zinc, 
iron, &o. These metals as well as carbon smother the arc. 


Appointment,—The Manchester Tramways Committee 
has appointed Mr. John Eades, jun., deputy-manager of the 
Manchester Tramways and Carriage Company, manager of the 
Corporation car building and repairing works, There were 
48 applicants for the post. E 


The Motor Vehicle in Commercial Operatién.—Mr. 
6. H. Oondict, as reported in the Kle-:tri ineer (New 
York) has probable turned over a new leaf, for he has been 
studying Scripture, and has alighted upon the book of the 
Prophet Ezekiel, and he has promptly raked in the vision of 
the Prophet anent wheels to-write an article thereupon. 
He states an interesting fact to begin with. The motor 
vehicles during the recent blizzards that so disgrace the 
American climate, ventured and won where horses feared to 
tread. In comparing horse vehicles with automobiles, he 
thinks it n to remind critics that they forget when 
criticising the heavy automobile to reckon the weight of the 
horse in the horsed vehicles. This is so. People do over- 
look the fact that a horse is heavy. He pictures fature cities 
served by automobiles, with smooth-f railless streets, and 
no horse or any other beast (does he include rate collectors ?) 
nor side walks, Er 5 й оп d xii s 
regards nt day conditions, he gpeaks hopefully of the 
elsctrical cabs of New York. The batteries, though heavy, 
are so far not showing the old time faults of buckling, short 
circuiting, sulphating, disintegrating, &c. Tyres are still an 
unsettled problem, and so also are whee Now that 
vehicles driven by accumulators are at work in London 
(or were until quite recently), and in New York, it is 
certain that we must be on the road to find improve- 
ments. Without practical pany working no improvement 
could have been effected. If all vehicles could be 
power driven the question of street surface would at once 
solve itself in favour of te. Опов clean it would 
remain so with little trouble. The wear of streets is almost 
wholly due to horses’ hoofs, not to the rolling contact of 
smooth wheels. | 


The City Electric Lighting Inqairy.—lIt will be re- 
membered that last week Sir Courtenay Boyle asked whether 
the aT Corporation had any particular preference for any 
one of the three companies which want to compete in the City 
Electricity Sapply. The Lord Mayor is stated to have 
decided to call the Court together at 11.30 next es 
morning, to consider the ee The inquiry will be resu 
the following day at the Guildhall. "E 


савио We have received several communica- 
tions too late for insertion in this week’s issue, among them 
being the following:—'* The Absolute Block System of 
Si on Railways,” by O. J. Little. “A Word to 
Works’ Committees,” by J. W. Beauchamp. We | 


' Retirement.—Mr. John Doherty, superintending engi- 
neer of the Poet Office. Telegraphs in the North-Western 
District, retires from active service to-day, April 7th. His 
connection with telegraphy dates back as far as 1852. It is 
stated in a Manchester paper that he intends devoting him- 
self to the subject of municipal telephony. | ! 


— Royal Society Conversazione.—The above will take 
place at Burlington House on Wednesday, May 3rd,at 9 pm. 


Train Lighting.—The directora of the South Indian 
Railway have approved of Stone's system of electric train 


lighting, and are going into the question of cost of equipping 
their trains. : 2E 


Personal.— Mr. Douglas O. Bate, A. M. I. O. E., manager 
of the Stewart Electrical Syndicate, Limited, has been 
appointed managing director of that company, 


Appointment Vacant.— Tne Keighley Corporation 
wanta an electrical engineer to design and supervise an instal- 
lation for electric lighting and traction. See “ Official 
Notices,” | | E 
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The First Incandescent Lamps in Multiple.—In a 
brief article in the New York Electrical World, Mr. F. R. 
Upton delivers himself as follows :— | 


In the history of electrical progress I assisted at one event of first 
юмо! дешн is, the creation of the Edison system of electric 


ghting. 

In Menlo Park, in 1879, I remember lighting the second high- 
resistance carbon incandescent light in multiple arc with the first, both 
run from an armature of low internal resistance. There was no 
flicker to be seen in the first when the second was thrown on and off 
the circuit. Oaloulation had shown that there should be none, and 
this trial proved that the theory was correct. | 

The first house lighted in Menlo Park was the one opposite the 
railway station on the path toward the laboratory. The first dinner 

by electric lights was given in this house. Lamps were hung 
the corner of the parlour of the house close to the ceiling. | 

Mr. Grosvenor Р. Lowrey, of charming memory, suggested this 
method of lighting, now socommon. ‘Ten years from now my anec- 
5 may be more pronounced; this should be enough for the 
pres 


Royal Institution.—In addition to the after-Easter 
arrangements mentioned last week, on May 12th Prof. T. 
Preston, M.A., F.R.S., is to lecture on Magnetic Pertnba- 
tions of the Spectral Lines." | 


Verband Deutscher Elektrotechniker.—The annual 
meeting of the Verband Deutscher Elektrotechniker is to be 
held in Hanover from J une 8th to 11th next. 


NEW COMPANIES REGISTERED. 


Angus Electric Light and Power Company, Limited 
(4,189).—This company was registered in Edinburgh on March 24tb, 
with acapital of 425,000 in £i shares, to carry on the business of 
electrical, mecbanical and practical engineers, electricians, suppliers 
cf electricity, and electrical apparatus manufacturers. The first sub- 
всгібств (each with one share), are: George Scott, Park House, 
Brechin, manufacturer; James Mitchell, 8, Melville Gardens, Mont- 
rose, merchant ; V. Story, Hill House, Montrose, M.D. ; J. Valentine, 
British Linen Bank House, Brechin, sgent;—J.: Aird, Denview, 
Brechin, solicitor; Alex. Middleton and D. Campbell, 186, High 
Street, Montrose, solicitors. The number of directors is not to 
less than three nor more than seven; the subscribers are to appoint 
the first; qualification, 20 shares ; remuneration, as the company may 
determine. Registered office, 186, High Street, Montrose. 


Blackburn, Starling & Co., Limited (61, 302).— 
This company was registered on March 28th, with a capital of 
£12,000 in £1 shares, to acquire and carry on the business of a 
steeplejack, electrical, heating, ventilating, and mechanical engineer, 
builder and contractor carried on by Joseph Blackburn at Gresham 
Works, Waterway Street, Nottingham, 72, Piccadilly, Hanley, Staffs., 
and 12, Fleet Street, Dablin. e first subscribers (each with one 
share) are:—Joseph J. Blackburn, 56, Queen's Walk, Nottingham, 
electrical engineer ; Francis H. Starling, 42, Bridgford Road, Notting- 
ham, electrical engineer; Arthur Т. Ashwell, St. Peter's Church Walk, 
Nottingham, solicitor ; Charles Osborne, 72, Piccadilly, Hanley, Staffs., 
electrical engineer ; George Tatin, Beeston, Notts, solicitor; Ernest M. 
Tinsley, 309, Lenton Boulevard, Nottingham, cashier; Edward H. 
Bridges, 47, Palm Street, New Basford, Nottingham, clerk. The 
number of directors is not to be less than three nor more than five ; 
the first ate Joseph Blackburn, Frank H. Btarling, Oharles Osborne, 
and Alfred Oampbell; qualification, £500 ; remuneration, as fixed by 
the company. 


Joel Electric Carriage-Motor and Battery Syndicate, 
Limited (61,315).—This company was régistered on h 29th, 
with a capital of £50,0C0 in £1 shares, to acquire the benefit of cer- 
tain existing inventicns relating to secondary battery plates, electro- 
motors, dynamos and dry electrolyte for secondary batteries, to adopt 
an agreement with the National Motor Carriage Syndicate, Limited, 
and to carry on the business of electricians, motor manufacturers, 
cycle makers and dealers, engineers, &c. The first subscribers (each 
with one share) are:—A. A. Common, 63, Eaton Rise, Ealing, W., 
gentleman; А. M. Tod, Trent Cottage, Burton-on-Trent, gentleman ; 
Arthur F. Mulliner, 79, Bridge Street, Northampton, carriage 


builder; Henry F. Joel, 74, Windsor Road, Forest Gate, E.; 


F. William Potter, Withylands, St. John's Road, Harrow, engineer; 
Gerald de L. E. Duckworth, 32, Hyde Park Gate, W., publisher; 
Thomas A. Welton, chartered accountant, 22, Palace Road, Streatham, 
8. W. The first directors (to number not less than two nor more 
than six) are to be nominated by the subscribers ; qualification, £100; 
remuneration as fixed by the company. 


OFFICIAL. RETURNS OF ELECTRICAL 
COMPANIES. 


Hodges & Todd, Limited (58,153).— This company's 


statutory return was filed on March 13th, when 757 shares were taken 
up and paid for in full out of a capital of £25,000 in £1 shares. 


Leatherhead Electric Lighting and Power Company, 
Limited (49,945).—This company is not now and has never been in 
operation. | i 

London Electric Wire Company, Limited (36,544).— 
This company’s annual return was on February 21st. The 
capital is £100,000 in £5 shares (10,000 preference). 6,280 pre- 
ference and 6,893 ordinary have been taken up, and 3,860 of each are 
6 £5 per share has been called, and £27,265 paid 
on others. 


Julius Sax & Co., Limited (37,435).—This company’s 
annual return was filed on January 30th, when the whole iy adr of 
£20,000 in £10 shares was taken up. 1,993 shares are consi м 
paid, and no calls have been made оп the others. 


STOCKS: AND SHARES. 


Wednesday Evening. 

PRONENESS to holiday-making has ever been a feature of the Stock 
Exchange and its members; hence, the prolongation of the Easter 
recees by many of tbe habitués of Capel Court is not a bit surprising. 
The Electric Market has languished in neglect; some of ite main 


. props did not putin an appearance until the middle of the week, and 


when they mused upon the shortness of the settlement they con- 
sidered it was rather a waste of time to come up to the City at all. 
A few lively dealings in Citys relieved the deadly monotony to a 
small degree. Some of the people who “ banged” the price when it 
was considerably higher have turned round, and from 164 the quota- 
tion gently expanded to 172, which marks a rise of j. Charing Oross 
picked up the same fraction, to 113, after the first rush of holders to 
realise their new shares at a premium was over. 

A strong undercurrent of strength exists in the market for tbe 
principal lighting companies’ shares, and perhaps the feature of a 
quiet week has been the buying of Metropolitans, both the old and 
new shares coming into favour at 174 and 13} respectively. With 
regard to this company, the public are apparently recovering from 
their disappointment over the dividend and report, while it is recog- 
nised that the potentialities of the concern are no less now than they 
were when the shares stood at a much higher level. 

Several changes in price have been occasioned by the marking of 
the shares “ех dividend." County of London preference are 14}, 
Bournemouth and Poole 13], both “xd.” Beyond those we have 
already mentioned there are very few ‘noteworthy variations. 
Chelsea, however, fell 4 to 8, but Notting Hill at 17 and House-to- 
House at 9 are unchanged, while South Londons, as well as West- 
minsters, are the turn harder at 3} and 16 respectively. Brush 
ordinary are neglected at 2, that is to say, par, and the 6 per cent. 
preference remain at 2]. Nernst Electric are nominally quoted at 1 
discount. | 2 

The satisfactory character of the meeting of Willans &. Robinson 
was quite enough to bring the shares into demand, the present share: 
holders being eager to secare the benefits which the new issue of 
capital will provide for them. A resolution was passed at the 
meeting, raising the capital of the company to half a million sterlit g, 
the new shares oreatcd thereby to be divided into ordinary and 
preference. Holders are offered one new sbare for every three old. 
The market price of the ordinary is 10} buyers, while the preference 
are sought for at 74, so that the company will experience no difficulty 
in distributing its new shares at £7 for the ordinary and £6 for the 
preference. It would appear that fresh capital is needed in order to 
cope with the extension of the company’s business. i 

British Electric Traction are better at 192 ex the dividend of 13s. 
per share, and there is a little business doing in the preference at 14 
and upwards. Buenos Ayres and Belgrano preference continue their 
firmness, and there have been buyers of the 5 per cent. debentures at 
110 and 1103. New General Traction shares have entirely justified 
anticipations, and are now 5}. Belfast Streets,“ among the Pro- 
vincials, are unchanged at 18. 

Passiveness once more characterises the electric railway market. 
City and South London are negotiated upon the basis of 68 to 70, 
Waterloo and City stock is 1104, and Central London, fully-paid 
shares, stand quietly a£ 10. 


CITY NOTES. 


Messrs. Willans & Robinson, Limited, 


Tus annual meeting of the shareholders of the above gg rk 
held on Wednesday, last week, at the Cannon Street Hotel, Mr. 
Robinson presiding. 
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In moving the adoption of the report, the OnrRMAN said the last 
time he had the pleasure of addressing them he began by con- 
кааш Hen on the fact that he bad next to nothing to вау, and 
that they had nothing to recommend hut a dividend. In rising this 
time to move the adoption of the report and accounts, he had a 
different tale to tel], for though the dividend they recommended was 
happily larger than ever before, he feared they must listen to a long 
speech, for their recommendations were extensive. Growing pros- 
perity had brought upon them neceseities which six months ago they 
could only foreshadow, and which they then hoped to postpone 
somewhat longer. He alluded, of course, to the extensions the 

roposed to carry out, and to the additional capital that necessitate 

t them congratulate themselves upon a successful half-year, and 
the more so as its succes: was due to reasons which seemed to promise 
even better results for the future. The half-year's net profit had 
risen from £17,521 to £22,628, an increase of over £5,000. As thé 
paid-up capital increased during the half-year, more interest would 
bo payable, even at the old rate, but even with this correction their 

disposable increase, in comparison with the preceding half-year, 
was over £4,000. Profit had increased much faster than capital, 
which was a true test of success, and one to which he 
would s y direct their attention. It might be objected 
that they were now reaping the benefit of capital subscribed 
in previous years; but this was only partially true. At any 
rate, the improvement in profits had for several half- 
years continuous, and not only continuous, but progressive. He 
thought they might fairly attribute it to the success cf their plans 
for increasing the output and diminishing the cost of prcducticn; in 
fact, they were entitled to claim that the advice they gave four years 
ago, to sanction new works and a large increase of capital, had been 
justified by the results. That afternoon they sgsin asked sanction 
for a similar step, for reasons identical with those which gaired their 
approval then, and with results which they believed would be as 
satisfactory. The sum applied to depreciation was less tban last 
time, vis , £5,018, agaiost £5,591, which might look like retrogression 


in their accustomed methods of prudence. The change is due, how- - 


ever, to an alteration in acoounts, by which they would in future deal 
with the replacing of certain very perishable articles otherwise than 
through the depreciation account. There was in reality an increase 
in the total sum thus applied. Next, with ке to dividend. When 
directors үр a higher dividend than before, with plenty of 
reason to show for it, they were e ro to carry themselves as those 
assured of the praise of all men. But they kaow better, because they 
have taken this rash step before, and remember what happened then, 
when, after long consideration, and much carrying to reserve, they 
raised their modest 7 per cent. to 8. The great body of the share- 
holders undoubtedly MY but at least one shareholder thought 
they were rash, and said so. They thought the result showed that 
they were not, and in the proposal they now made, viz., to pay 10 
per cent. on the ordinary shares, while carrying to the two 
reserves at the rate of no less than £11,000 per annum, 
they believe that they held only a fair balance between the 
interests of the present shareholders and those of their successors. 
They would notice that they carried an increased sum to the reserve 
fund. It is but two years since they congratulated themselves on 
carrying £3,000 in all to the debenture redemption fund and to the 
reserve fund combined. This time for the same two objects they 
jointly reserve £5,500, nearly twice as much, and they make still 
another reserve of £1,265 by increasing the sum carried for wa: d. 
The paragraph sho the appropriation of the balance of the share 
premiums account would meet, they hoped, with approval. They had 
carefully considered the valuation of the Thames Ditton property and 
plant, and had written it down sufficiently to discount any probable 
chance of a serious loss in disposing of the Ditton property, should 
they decide later (as no doubt they would) to remove the whole of the 
lant to Rugby. They had paid all the expentes of the move, and 
d still kept a little in hand for clearing up old matters which 
remained unsettled in connection with it. And finally had 
added £5,000 to their already handsome reserve fund. The 
growth of the reserve fund gave them solid ground for congratu- 
lation, and the fact that they have completed five years of 
existence also, perhaps, gave them some excuse for talking about it. 
The figures showed not only great advance, but progressive advance; 
the increased amount of capital they had put into the business had 
тшше itself by improving the returns upon what was there before. 
t was with the conviction that the same result may reasonably be ex- 
pected to follow, that they now asked the shareholders’ sanction to a 
further increase. Tat they might not have to trouble them again in the 
same way, they proposed to raise the authorised sLa:o capital at once 
from £300,000 to £500,000, but they did not contemplate iss at 
3 than 3 Miren 55 to say that they = d 
upon usiness as anyt uta y progressive one, and, in 
fact, they believe that, under the conditions of trade which were now 
arising, advance was not only safe but nec ; that for them 
standing still meant going back. Therefore they did not 
ү to any strong hope that they would stop at £100,000 
or more than a oouple of years or во, but they might 
rely upon their stopping there as long as they possibly could. 
They believed the electrical industry, whether in municipal hands or 
others, was about to make great advances. Much more horse-power 
would be wanted, and much larger engines. In past forecasts of the 
plant and space they should be Jikely to require in the fature, they 
had been sometimes charged with rashness, but, in fact, they had been 
too timid, and as the size of the engines required for driving dynamos 
had increased, they had sometimes been found unprepared, and the 
first orders for the larger віх зв had gone elsewhere. Happily they 
had been able to divert the new stream of business, or a sufficient 
pert of it, back to their own shops, when, later, they had qualified 
themselves to receive it. But they might not be so fortunate if they 
again neglected the signs of the times, while even if the probabilities 


of very large work coming their way were much less than they were, 
it would still answer their purpose to enlarge their shops and put 
down heavier tcols, if only for the excellent position it would put 
them in for takinz orders for early delivery. The main feature of 
their proposals, however, was, that they proposed to extend the 
machine shop chiefly by moving the boiler work altogether from 
Rugby, at eome saving, of course, in the extensions at Rugby, but at 
the cost of building new works elsewhere. An excellent tite had 
been secured near Chester, on a 99 years’ lease, at а satis- 
factory rental. . It abutted on one side upon the North-Western 
Rsilway, and u the lower part of the river Dze on the other, во . 
that they would be able to bring moderate ais zd coasters, both sailing 
and steam, alongside their own wharf. A colliery siding connected 
with their own. They had secured 30 acres, so as to have plenty of 
room for storage and for extensions. Probably the crucial question they 
would desire to put was, Why have they thus come to the conclusion 
that a business they intended to work as a mereadjunct to the engine 
business at Rugby, and which, in fact, they had practically not 
worked at all, was now worthy of works of its own, and of a large 
investment cf capital? What had changed in the position? The 
slow 8s they had made in developing the Niclausse boiler 
business . been frequently commented upon, and none cf 
them have liked it. Let him tell them the reasons. The 
water-tube bciler of the various French types was essentially 
foreign in details, and though they took long to consider the desiga 
before adopting it, and put it through many teste, they never doubted 
that long practical use in this country would show the need of 
changes of some kind. That, in their opinion, had happened. The 
design was all they thought it, and they believed there was no boiler 
in the world so good, but they wished to meet English views, or even 
English prejudices, to modify some points of construction—not of 
Я y had to make certain changes in the methods of manu- 
facture, which in a sense disqualified the boiler from being made 
upon the scale, and by the means which they first contemplated. At . 
the same time, by excellent luck, they could find other uses for th) 
tet oe shop, with only small loss in shifting, or even in sell- 
ing, special boiler tools they have so far laid down. Should they 
abandon th» Niclausse boiler, and write off the not very serious 
amount of capital they had locked up in it? That was the question 
before them. But while their views about the construction of the 
boiler had developed, so also had the public demand for water-tube 
boilers, and so also had their views about the value of the Niclausse 
boiler. They were confident that it was good enough to make upon 
the largest scale, and that a corresponding demand for it existe, and 
farther that it promised to add to their business an even more profitable 
branch than they supposed at first. These, he said, were in outline the 
reasons which had led the directors to propose to use the present boiler 
shop as an additional machine shop, and to start new boiler shops 
elsewhere, and so leave the Rugby site in its pieni d for the growth 
of their engine business. The chairman then described how it was 
proposed to issue the capital, and said if the scheme was adopted the 
company would receive £30,000 in premiums. 
Mr. P. Bobrnom seconded the motion, which was adopted, and sub- 
sequently the necessary resolutions for the creation of the additional 
capital was carried. | 


A Batch of German Company Reports. 


IN a previous issue we made some remarks upon the success of 
German financial methods in the promotion of industrial under- 
takings, and we pointed out the advantage of these, as compared with 
the usual methods of procedure in our own country. (See ELBO- 
TBICAL Review, October 14th, 1898.) 

We give below abstracts of the last reports of three of the larger 
electrical companies, which fully bear out our remarks. These reports 
give evidence of moat astounding growth and enterprise. КЕ 

The chief feature of the larger German electrical manufacturing 
companies is undoubtedly their readiness and ability to provide com- 
plete equipments for electric light or power stations, and also to under- 
take traction work in all its branches. 

In this country half-a-dosen manufacturers are required to provide 
the machinery and apparatus for even a small lighting station. In 
Germany one manufacturing firm will undertake to provide every requi- 
site for a small 2-H.P. sewing machine installation worked from 
the mains, or for а 5,000-H P. traction scheme with a generating 
station miles away, and run by water-power. Manufacturers in this 
country may shake their heads over this comprehensivensss of . 
operations, bat the proof of the pudding isin the eating, and we 
commend the facts and figures given in the reports below to the ` 
attention of financiers and shareholders interested in the electrical 

i g industry in this country. While English manufactur- 
firms have been occupied in meeting the home demand for 
eleotrical machinery and ap (and not always with saccess, 
even in this limited field) the Germans have been monopolising 
the outer world; and to-day it would be difficult to name a single 
country in which there is not practical evidence of their enterprise 
and skill in the domain of applied electrical science. 


First Report of the Elektrische Licht u. Kraft-Anlagen A. 
| Gesellschaft, Berlin. 


Tax followin y Son concerning the above company are taken from 
the issue of the e e Zeitschrift for November 24th, 1898. 
The report only covers the period from December lst, 1897, to 
September 30:h, 1898, and therefore does not represent a full year's 
work. The capital of the company is £1,500,000; of this total 
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£937,500 has been paid up. The directors have not yet invested a 
large portion of the capital at their dispotal, but during the period 
under review, blocks of shares in the Wiener Tramways Gesellschaft, 
in Siemens & Halske, and in the Brasilian Elektricitá*s Gesellschaft 
have been purchased. The latter compeny was promoted by a group 
of German companies, and has purchased tbe Villa Isabel Tramway in 
Rio de Janeiro, Brezil, with a view to substituting electiicity for the 
present horse-po wer by which the line is worked. 

The same company has also obtained a concession for supplying a 
telephonic system in Rio. Siemens & Halske, of Berlin, have t 
portion of the scheme in band. 

The net profits of the Elektrische Licht u. Kraft-Anlagen A G. 
d the pericd of 10 months since its incorporation, have been 
£39,778. Of this total 5 per cent. interest. on the capital 
for dividend will absorb £35,212; and £513 is to be carried forwar 
to the next account. The latter sum is certainly small, compared 
with the amount distributed as dividend. 


Report of Annual Meeting of Siemens & Halske, Berlin. 


Tum annual meeting of the shareholders of this company was held on 
December 21st last, and is reported in the Elektrotechnische Zeitschrift 
of December 29:h, 1898. The report covers the year ending July 31st, 
1898, and the profits permit of a dividend of 10 cent. The 
directors state that the volume of business is increasing, but 
prices are diminishing, and this position necessitates the enlarge- 
ment of the manufacturing plant of the company. 

(a With regard to central station work, 24 installations were com- 
mended during the year, 11 were completed, and 12 extensions were 


in Я 

the year had been a busy one in electric traction work. Lines 
had been completed at Copenhagen, Schwelm, Darmstadt, Turin, 
Berlin, Bochun, Hagen, Waldenburg, Vienna, and  Buda-Pesth, 


Extensions were carried out at Barmen, Basle, Dresden, Hanover, 
Charlottenburg, Buda-Pesth, and Vienna. 
The statement contains the following figures :— 
Gross prc fits vila as T ‚.. £446,768 
Net profits i sii iis NM .. 276,558 
Dividend 10 per cent. on £1,750,000 ... eos £475,000 
Reserve fund ... ris бев sad ^ 995 
Bonus to officials and work - people .. 17,500 
Commission to directors and manager S. 6,145 
Carried forward vad V *. 66,912 
| | £276,552 
- During the past year the share capital of the company has been 
increased £250,000 and it now stands at £2,000,000. 
The new issue, however, does not rank for dividend until the next 
financial year. ‘Ihe directors close their re with the significant 
statement that the centre of gravity of the company lies in its 


manufacturing operations—not in its promotion work." This would 
appear to be a referenoe to the more enterprising, and possibly less 
safe, procedure of the Allgemeine. | 


The Fifteenth Annual Report of the Allgemeine Elek- 
tricitäts Aktien Gesellschaft of Berlin. 


The Elektrotechnische Zeitschrift of December 1st last contains a 
very detailed statement of the affairs of this company. 

-The share capital of the company now stands at £1,750,000, and the 
result of the last year’s operations permit of the payment of a 15 pe 
cent. dividend upon this sum. | 

The company employs 12,000 workpeople, the greater proportion 
of whom are in the company’s factories. 

Daring the past year aspecial factory has been started for the pro- 
duction cf small motors and ами 
The following figares show the rapid growth of this company :— 


Output of dynamos and motors. 


| Factory oe от , Lae ee AES 
ae ш Number. Horse-power. 

| | 
1899-4 ‚ 1314 1,555 | 20,400 
1894-5 | — 2,049 | | 
1895-6 | 3,940 | 4,0C0 | 68,000 
1896-7 — | 5,189 103,000 
1897-8 6,011 


| 8,328 152,900 


The newly-erected cable works at pang pha has already become 
unable to supply the demand ; 4,000 tons of copper were used in this 
works in the year 1897-98. The inoandescence lamp salcs have 

wn by 900,000 during the year. The Nernst мар has been per- 

ected in the company's laboratory during the period under review, 
and is about to be placed on the market. 

5 now possesses agencies in 189 towns in Germany or 


As regards tramway work, up to the end of June, 1898, 55 tram- 
ways had been equipped, or were in process of equipment, by the 
company. The length of those 55 systems is 1,095 kilo- 
metres, and 1,861 motors are employed in working them. Exten- 
sione of many of these systems are yinp The directors 
of the company ex a great development of electric traction for 
interurban communication, and they have arranged to build electric 
locomotives for use on branch local lines of атау | 

Details of 32 electric tramway schemes in w the company is 


interested are given in the report. In addition to undertakings of 
this character in Germany, the company is equipping lines in Seville, 
Bilbao, Christiania, Barcelona, Genoa, Santiago hili and Buenos 
Ayres; while 20 new schemes are at present being reported upon. 
The central station and power business of the company is pro- 
ceeding satisfactorily. During the past year, 15 central stations with 
pares capacity of 11,500 kw., and 28 factories with 41,000 kw. 
ve been equipped by the company. The erection of central light 
and power generating stations in sparsely inhabited districts is 
being pushed, ав а special branch of the business. | 
The eleotro-chemical industrial developments which are about to 
ocour in France, Norway and Austria, will bring further power 
installation business to company, which also retains a share 
interest in these new ventures. 
The chief figures in the financial statement of the directors are 
presented below :— 


Gross profits for year 1897.99. vee £406,120 | 
667 


Net profits i E -— o .. 342, 
15 per cent. dividend on £1,250,000  ... $5 £187,500 
7 » 97 E500, oon eee eee 37,500 К 
Directors’ commi:sion _... is T T^ „ 22,500 
Manager's commission s 7 " .. 11,200 
Bonus to officials and contribution to pension fund ... 11,250 - 
Social agencies (Wohlfahrtseinrichtungen) ... .. 11,950 
! Oarried forward ... E E * 11,07 


The directors are working out the details of a sick and pension 
fund scheme to supplement the State grants. Among the assets of 
the company are 48 German and 140 foreign. patents. 

At the general meeting of the shareholders, in answer to inquiries, 
it was stated tbat the price pua for the German t rights of the 
Nernst lamp did not run into millions of marke, and that it was 
Already "енш od in ше р ар e the difference between 

gross pro y 463, we may presume that it 
must have been less than this sum. | 
- The company, at the date of the annual meeting, had £5,800,000 
worth of work in hand, and it was expected that orders to the valne 
of £2,500,000 would come in when the transfer of the Berlin central 
lighting station to the town authorities was settled. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have (1) appointed м settling days as under :—Wednes- 
day, April 12th.—Chelsea tricity Sapply Company, Limited— 
further issue of £40,000 43 per cent. debenture stock. Now General 
Traction Company, Limited —24 000 ordinary shares of £5 each, fully 
paid, Nos. 10,001 to 34,000; and (2) ordered the undermentioned 
securities to be quoted in the Official List :—British Electric Traction 
Company, Limited—further issue of £100,000 5 per cent. ири 
debenture stock; Oalcutta Electric Supply Corporation, Limited— 
20,900 shares of £5 each, £3 paid, Nos. 1 to 20,000; New General 
Traction Company, Limited— 24,000 ordinary shares of £5 each, fully 
paid, Nos. 10,001 to 34,000. 


Chloride Electrical Storage Syndicate.—An interim 
half-yearly dividend at the rate of 7 per cent. per annum has just been 
paid by this syndicate. | 


TRAFFIO RECEIPTS. 


The Blackpool and Flee 


twood Tramroad Company.—The receipts for the week 
ending April 1st, 1899, were 2498 0s. 4d.; aggregate 


to date, 42,520 18s. 9d. 


The Bristol Tramways and Carriage Com ee for the 
- week ending March 81st, 1899, were an 18s, 9d. 3 period, 
1808, 11s. 60. ; increase, £406 7s, uec 


The Ойу and South London Railway Company.—The receipts for the week 

. ending April Ind, 1899, were £869; week ending Pm à ‚ 41,050; 
decrease, £161; total receipts for half-year, 1690, £15,975; oorresponding 
period, 1898, £14,943; Increase, £338. es open, 8}. 


The Dover Corporation Hüectrio Tram 


ding April Ist. 1899, were £199 ба. $ April 2nd, 
1808, £117 168. ; increase, £81 108. 2d. Total Vea e to date, 1899 
21,895 19s.; corresponding period, 1896, £1,895 14s. 70.; increase, £500 


U 
4s. bd. Miles of track open week ending April Ist, 1899, 8; week 
ending April 2nd, 1898, 8. Car miles run week ending April lst, 1809, 
4,405; week ending April 2nd, 1898,8,167. Number of cars, week ending 
April 2nd, 1809, 12; week ending April 2nd, 1898, 7. | 

The Dublin United Пале Company.—The receipts for the week ending 
Friday, March 31st, ‚ were as follows:—D. U. T. Oo., horse cars, 
£1,715 19s. 4d. ; ditto, electric cars, £1,006 13а. 1d. ; D. 8. D. Co., electric cars, 
£721 18s. 4d.; total, £8,444 58. 9d.; correspon week last year—D. U. T. 
Co., horse cars, £2,184 5s. 4d.; ditto, electric cars, £506 
D. B. D. Co., electrico cars, £352 7s. 5d.; total, £2,848 9s. 8d.; increase, 
£600 168. 1d.; aggregate to date, £41,550 178. 10d.; ditto last year, £39,118 0s. 11d.; 
increase to date, £2,432 16s. Па, Worked:— The mile open is 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 31 
miles by horses, for the corresponding period last year. 

The Halifax Corporation Tramways. — The receipts for the week ending 
March 15th, 1899, were £856; total receipts to date, March 15th, 1899, 
from June 29th, 1898, £10,085. Miles of track open, 8j. Car miles run, 
5,578. Number of cars, 10. The receipts for tbe week ending March 2804, 
1899, were £315 ; total receipts to date, March 22nd, 1899, £10,400, Miles of 
track open, 84. Car miles run, 6,202. Number of cars, 18. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
April 2nd, 1899, amounted to £1,405; corresponding week last year, 
£21,818 ; increase, £93. 

The South Staffordshire Tramways Company.—The receipts for week ending 
March 81st, 1899, were £572 58. d.; aggregate receipts for 18 weeks, 
£7,064 188.; week ending April Ist, 1898, £567 118. lld.; aggregate receipts 
for 18 weeks, £7,472 3s, 1d. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 

Present | | FF Closing Closing "ung ое 

Issue. NAME. Share. the last three years. A cared асо, "Конт" 


| 1696, | 1607. | 1808. | 

124,400} African Direct Telegraph, 4 96 Debs. gee ese ese 100 II TT TII 100 —104 100 —104 

25,000 Amason Telegraph, shares eee eee een 10 FT) eee T) 8 — 4 8 — 4 

125,000 Do. do. 6 Ф Debs. Red. #06 see [IIIJ 100 ec eee Tr 87 — 92 87 — 03 eee 

905, 5001 Anglo-American Telegraph  ... .. |Btocki22 186 8 $ £8 98 05 — 68 65 — 08 65V | ... 
8,047,2201 Do. do. 6% Pre. . Btock £6 ба| 6 6 %, 1174—1184 173118 118% 1172 
8,047,2200 Do. do. ое: 00 [I1 eae Stock eee 18s. 1 15 14 — 15 

180,000 Brasilian Submarine Telegra avc wp] TT % FT. 95 16 — 163 1 10120 16 1 

75,0001 Do. do. Sy Debs. and series, 1906 вое 100 вее . е 110 —114 
44, 000 | Chili Telephone, Nos. 1 to 44 000 ies ie a 814 7 4 @ 5 21— 8 mu " 

10.000, 000 Commercial Cable . we obs ee *. 18100 | 8 8 8 Ф 190 —200 |185 —195 xd ET 
1,832,5231 б o cd Sterlin e a M — Red. dO. E ii ы ae ae 104 —1C6 xd, 106 | 1058 
224,850 | Conso elephone Construction an v 10/- га ‘ie Ses 85 

18, Cuba Telegraph ... eee eee eee 10 8 7 & ове 9 — 15 un 10% 10 

6, Do. 10% Prei. . 10 10 & 10 .. 171— 183 18 — 19 183 
12, Direct t Spanish Telegraph .. NE 5 | 4 4 ini 4— 65 4— 5xd| .. 

6,000 do. 10 ' Cum. Pref. 5 10 10 10 — 11 10 — 11 ха 16] 
80,0001 Do; do. 44 6, Debs., Nos. 1 to 6,000 ... | 50 | 43% | 4 .. 1106 —109% 106 —109% | ... |... 
60,7101| Direct United States Cable eS | 20 21 .. | 121— 123 121— 12jxd| 1222 
120,000 | Direct West India Cab P. s Reg. Deb. sl ..|100|.. T€ .. 103 —106 103 —106 3s "T 

4,000,000 | Eastern Telegraph, esse se [Stock] ... |... |... 180—185 |179 —184 | 1814 | 180 
1,796, Do. "PNE Stock 100 i э» .. 1102 —105 102 —105 T 
89, Do. 5 Y Debs., repayable August, | 1899... .. | 100 5 5 .. | 99 —102 99 —102 
1,42, 2881 Do. 4 J Mort. Deb. Stock Red. Stock 4 4 .. |125 —120 125 —129 
250,000 | Eastern Extension, Australasia, and China Telegraph ..| 10|7 7 .. | 18 — 18} | 18 — 184 183 18} 
16 { Do. 65% (Aus. Gov. Sub.) Deb. 1900, red. ann. 1 100 8 %15% 99 —108 99 —108 
: drgs., reg. 1—1,040, 8,976—4,826 | а i “т 
64,4001 Do. do. Bearer, 1,050—8, 97, 4,827—6, 100 б $ 6 $ eee 100 —108 100 —108 0 
$20,000 Do. Deb. Stock °з tock 4 4 ees 125 —129 126 —] 29 e? 
85,1001 { Eastern and 555 ш apt Hee he o Mort. Deb. 100 8 .. 99 —108 | 99 —108 
40,6001 Do. do. bee f © 15 ЕЕ 100 6 006 100 —108 100 —108 . 
800,0001 Do 4 95 Mort. Devii; Now. 1 to 8, 000, red. 1909 | 100 | 4 - 102 —106 102 —106 1024 
200,000} 4% ес МЕТ Mt. Debs. (Mauritius Sub. ') 1—8,000 | 25 4 Ке 104 —10795 104 —107 
180, ,297 hem. Telegraph an eee [III eee ees 10 4 44 122— 133 1 1 184 124 
180, 042 do. 8 Ф Pref. eee ses ese 10 6 6 162— 174 163— 17} 
160,000 Groat N Northern pini nr Ke % 125 l. M 10 10 10 80 — 81 — 81 
ax and Bermu e, st Mort. Debs., 
97,800 | within os. 1 to 1 „200, Red. } 100 eee eee T 100 —108 100 —108 е eo 
17,000 | Indo-European Telegraph ... A ae 820 sue 10 10 . 57 — 60 57 — 60 és 
100,000} London Platino-Brasilian Telegraph, 6 % Debs. ... „› | 100 | 6 6 .. |108 —111 1108 —111 iut 
National Telephone, 1 to 484,507  ... vies ‘ne cas Б 6 6 5 4 5 43 43 
16,000 Do. 6 Cum. Ist Pref. #06 eee see 10 6 6 6 11 = 18 11 2 18 ee 
16,000 Do. ` 6% Cum. 2nd Pref. 10 | 6 6 6 11 — 18 11 — 18 i 
,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 250, 000 5 8 5 5 5} 4M| 4H 
1,829,4711 Do. 84 % Deb. Stock Red. Stock 8j 34 34 99 —101 99 —101 ТУ 
71,504 | Oriental Telephone and H^ Nos. 1 to 171,504, fully paid 1/5 5 bis — 
100, 000 Pacifio and European Tel., 4% Guar. Debs., 1 to 1,000... | 100 | 4 4 .. ПОБ —108 [105 —108 iis 

,889 Reuter's eee ry) eee eee [II eee 8 5 6 eee SEX $ 64— 4 7 

8,881 | Submarine Cables Trust "T eo "T - eo. |Oert.| ... is *. |140 —146 |140 —145 aes 
58,000 United River Plate Telephone soe 006 eee eee 6 б Ф 6 Ф eee 4i 0 
151, 7881 Do. do. 5 Debs. eee eee [II] Stock eee ee eee 104 —107 104 —107 eee eon 
200, O00 West African Telegraph, 5 95 Debs. ... 100 5 |5659 | ... | 99 —102 99 —102 sis T 
80,008 | West Coast of America, Nos. 1—80,000 and. 58, 001—658, 008 24 | .. ёе В: - 1 — 1 ses T 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. b Bras. Sub. Tel. 100 ees eee ect 108 —108 108 —106 TT eee 
сос io = en Telegraph 4 95 Deb. Stock Red. .. derry 15 B . . |106 —109 [106 —109 А a А 

9 eat an eee . ect 2 TT) 1 2 =” 21 2 — 24 
84,568 Do. е до. 6 Cum. let Pref. 606 10 6 6 ‘ eee 103— 11 104— 11 eee oee 
4, 609 Do. do. e 6 Cum. 2nd Pref. ev 10 8 6 TIS 9 — 10 9 — 10 oes eee 
80,0007 Do. do. 5 % Debs., Nos. 1 to 1,800 | 100 | 5 5 . . |106 —108 |105 —108 т 
168,1001| Western Union of U.S. Tai, 6% Bter. Bonds we | 100 | в 6 100 —105 |100 —105 А 

ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Oross and Strand рр Suppl ee 5 6 V 7 * 8 % | 10 — 12 11 — 12 11g 114 
20,000 Do. do. 7 & Oum. Bi i 6 — 6 — st sis 26 
84,000 ee Electricity Supply, Ord. "o эё 5 5 в" 6 [4 8— 9 71— 88 77 
60,000 do. % Deb. Stock Red. d us 4$ 44 . 1114 —116 |114 —116 us iss 
60,000 Oity D London — Lighting, Ord. 40 „ 10 7 10 6 17 — 18 17 — 18 17g | 108 
40,000 D? 6 95 Cum. Pref., 1 to 40,000 10 | 6 6 6 15 — 16 15 — 16 sak des 
400,000 6 4, Deb. Stock, Scrip. (iss. at £115) all paid | .. 8 F 5 — 424 —129 |194 —129 
000 Soins ef ond & Brush Prov. Eleo. „ Ord. 1—40,000 | 10 я nél nil 11 — 12 11 — 12 

20,000 Do. do. do. 6% EN ‚ 40,001—60,000 10 6 %/| 6 6 Ф | 14 — 15 14 — 15 xd 

17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 .. 88 *. 5 Ws 5i— 52 5i— 52 i | wae 
15,061 | House-to-House Blectric Light Supply, Ord., 101 to 16, 761 5, .. | 4 6% 84— 91 84— 9} i isi 
12,000 Do. 796 Cum. Pref. "is 67% 7 m 9 — 10 9 — 10 i sel 
110,000 | London Electric Supply с Limited, Ord. des 8 vis E" 8)— 4 8)— 4 ise 
48,050 Do. do. 0 B Pref. 5| us . 16% | 6—7 0)— 7 6} : 
100,000 Do. B do. 4% 1st Mt. Db. PUN Rd. |Stock| ... 8 105 —107 1105 —107 ss 
62,500 Metropolitan Electric Supply, 101 to 62,500 ..| 10/62,1,06 25/525 | 164— 178 | 17 — 18 xd. 174 К 
22,500 Do. Nos. 62,501 to 86, 000, £7 paid % 10 2: " 121— 184 | 18 — 14 xd Hh caet 
220,000! Do. 1017 First Mortgage Debenture Stock we | 4d є .. 117 —120 117 —120 E aero 

6,452 | Notting Hill Electrio Lighting e 10 4 6 6 164— 174xd) 164— 174 | .. |... 
81,980 | St. James's and Pall Mall Electric Light, Ord. 5 11044 14495 144 17 — 18 17 — 18 173 171 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 e ul T 

_ 85,000 | South London Electricity Supply, Ord., £3 paid 5 DI | ва 3} 33— 38 | 
79,900 | Westminster Electrio Supply, Ord., 101 to 80,000 | 519% 12% 12 % | 153— 164 153— 16] | 


: * otations verpool Stoo. 
lancer: 77-17-71 fully paid. in deferred share warran prota being usod capitel: 
! 226" CC T the next. ы 


— —— æ sa -e a 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present | es Dividends for Closing ошо durin ee 
NAMB, | . Quotatſon 
Iasue EIE the last three years. ar. 28th. April 5th. Nc 
| 1896. | 1897. | 1898. Highest | Lowest. 
60,000 Aluminium A shares, Nos. 1—60,000  ... ^ es Iss "ur I 8— 8 8 — 33 um m 
90,000 Do. 44 V 18 Mort. Deb. Btock Red. js .. Stock sis .. | 94 —100 95 —100 xd 
80,000 Britisk ы e ОТЕ „ 2A sees .. | 6 J 194— 20 194— 20 xd 
о. о um. ,001—40, 000 | 
10,000 (issued at £2 108. prem. all pd.) . 10 eee 182— 14] 182— 14} 14d, 
100,000 Do. do. 5 P Perpetual Debenture Stock ... Stock es .. 126—129 125 —128 xd 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 8| nil | nil 85 li— 23 li— 23 2 
90, 000 Do. do. Non-cum. 6% Pref. A to 90,000 2 nil 4 ... 24— 2 24— 28 sey 
125,000! Do. do. 4$ 44 Perp. Deb. Btook ... Stock — .. |l10 —114 1110 —114 ds m 
50,000 Do. do. 2nd Deb. Stock Red. ... Stock ved .. |102 —106 102 —106 102 ТИ 
20,000 Callender’s Cable башны. shares, Nos. 1—20,000 ... Bo. us ixi .. |124— 134 | 12$— 133 is iss 
90,000 Do. do 43 % 1st Mort. Deb. Stock Red. |Stock es sea * 114 —117 |114 —117 is 
85,250 | Central London Railway, Ord. Shares з adi eo 30-1. “hes ка Я 92— 10} 94— 10} 10 
178,308 Do. do. do. £8 paid ec ua iei 65 Tà— 8} Ti— 8} "m: 
61,033 Do. do. Pref. half-shares £8 paid eue e uas A wale 31— 4 34— 4 a 
71,447 Do. do. Def. do. £5 paid TN ү e 4— 4i 41— 4 Yd: 
630,0001 City and South London Railway  ... Stock 13% 14% 24% 68 — 70 68 — 70 694 | 684 
22,500 | Do. / do. Ord. shares, Nos. 1 to 22 ‚500 £5 pd. 10 | ... 4i— 6} 43— 6} en Ms 
82,098 Auro & Co., ii 1 to 15 = СЖ. 3 8| .. " - 31— 381 81— 3i e re 
о. 5% 1st Mort. Reg. ebs., lto 48 of | 
82,850 £100, and 901 to 1 ,070 of £50 Red. eee TT eee e 98 —101 98 == 101 eee 
99,261 | Edison & Swan Utd. El. Lgt., “A” shares, £8 pd. 1to99,261 5 5i 6 re 2 — 2i 2 — 21 
17,189 Do. do. do. '* A" Shares, 01—017,189 5 do 0 $ ui 4— 6 4— 6 ii 
194,023 Do. do. do. 4 % Deb. Stock Red. | 100 s Vas 2. | 97 — 99 97 — 99 
112,100 | Electric Construction, 1 to 112,100 ... eus 2| b 6 6 21— 2 21— 23 эө 
25,000 Ро. do. 7 % Cum. Pref., 1 to 25,000 is 2| 7 $ 7 $ 7 8 — 8 — 
140,800 Do. do. 4% Perp. Ist Mort. Deb. Stock .. [Stock] . ivi .. |103 —106 |108 —106 
91,196 Elmore’s Patent сер Depositing, 1 to 70,000 ... $6 2| 2 iss is i— i à— i see 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,885, issued at 1 pm. 2| .. ie: s 1— ve 
9,6001! Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 e| 101] 7 7 . |10 — 12 10 — 12 
12,500 Henley'a (W. T.) Telegraph Works, Ord. s ..| 10 | 10 12 14 26 — 27 264 26} 257 
8,000 Do. о. do. 7% Pref. .. | 10] 7 7 7 184— 1 183— 1 а 
50,000 Do. do. do. 4j Mort. Deb. Stock.. Stock 4} 4} a. 112 —115 [112—115 
50,000 India - Rubber, наз ерер and Telegraph Works ..| 10 | 10 10 10 95 214— 224 | 214— 2: 22 21 
800,000 Do. do. 4 % Ist Mort. Debs. | 100 | ... See .. |101 —105 |101 —105 102 | 1014 
37,500 Liverpool eked Railway, Ord. ... “a . 10; 2] 81 34%! 944—10,, | 10 — 10} iss m 
10,000 Do. do. Pref., £10 paid ss ..| 10] 5 5 5 | 148— 143 | 148— 144 is йе 
87,350 | Telegraph Mv ns and Maintenance E 12 15 15 15 1 38 — 42 37 — 41 392 88 
150, 000 Do. 4 % Deb. Вав. Nos. 1 to 1, 500 Red. 1909 100 -— .. |105 —108 |105 —108 ds "m 
18,400 Telegraph Manufacturing, Ord. Nos. 6, 601 to 20, 00000 5| uu ius T 91— 10} 92— 104 91$ 
. 18,400 Do. do. 5% Cm. Prf. Nos. 6,601 to 20,000 6| ... ue Д 54— 63 54— 6}хај| .. 
640,000 Waterloo and City Railway, Ord. Stock... 100! ... Se 8 95109 —112 1109 —112 
° t Quotations on Liverpool Stock Exchan 1 Unless otherwise stated all shares are fully paid. 
Dividends marked § are ога year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
руш m Electric Supply, Ordinary £5 (fully paid) 104. National Eleotrio Free Wiring, 10s. paid, 8s.—10s. 
Aritish uminium, Ordinary, 104—11; 7 % Pref., 12—18. Smithfield Market Electric, 4—44. 
House-to-House, 44% Debentures of £100, 105—108. | VT. Parker, £10 (fully paid), 16. 


Kensington and Knightsbridge Electric Lighting, Ordinary gn 
£5 (fully w^ Bom lst Preference Cumulative 6%, £5 


(faliy pe ebentures, 107—110. Dividend, 1898, 
n Ordinary "d s 1095. 
* From Birmingham Share List. Bank rate of discount 3 per cent. (February 2nd, 1899). 
MARKET QUOTATIONS, Wednesday, April 5th. 
CHEMICALS, &o. This week. | Last week, 100гевзе or METALS, &o. (continued). This week. | Last week. | poroase St 
a Acid, A al ee ее рег owt. 6 ә 6 е ee f Ebonite Rod ое 9 ee per Ib. 8/- 8/- oe 
a » N trio ee eo ee per owt. s "n ee ] f н Sheet ee ee ee per Ib. 6/- 6/- ** 
a 99 Oxallo ee oe ев рег cwt. 82/- А 92 / ев g Copper Bars ee ee eo per ton £80 £78 £2 inc. 
a » BSulphurio ee ee ee per owt. 6/6 6/ ee g ,» Wire (basis price) e. per Ib 934. i. dec. 
a Ammo Bal es perowt. 87/- 87/- "^ 9 n Sheet... ais а £80 £18 £9 ino. 
: Ammonia, uriate (grey) .. per юп £19 £19 sè g ee .. per ton £78 £3 inc. 
(white) .. perton £968 296 5% я German Bilver Wire © ee per lb. 1/6 1/8 . 
а Bleachin powder s .. per ton ФБ 15 . £6 15 Е h Gutta-percha, fine si ee per Ib. 6/- 6/- oe 
а Bisulphide of Carbon .. per ton #15 £15 à X India-rubber, Para fine ee per lb. 4/4 4/44 jd. dec. 
a Borax ee T .. per ton £10 10 £16 10 ie ќ Charcoal Sheets .. per ton £18 £14 oe 
а Benszole (90 9% ... per gal. 77 77 э 4 „ Pig (Cleveland warrants) per ton 48,9 483 6d. inc. 
a „ (50/90 % ) ee . per gal. 5/6 6/6 ee 4 „ Forgings, according tosise рет ton From £11 | From £11 T 
a Copper Sulphate.. - .. per ton £25 10 £25 10 , $ „ Scrap, heav s s r ton | 50/- to 55/- | 50/- to 55/- ve 
a Lead, Ni su per ton £28 10 £23 10 í „ Wire vanised No. 8.. per ton 
a „ White und А рет (оп £80 10 £80 10 g Lead, Englis $ .. per ton | £14 126 £14 10 2/6 inc. 
a eroxide as .. рег ton £27 10 £27 10 n { e „n Sheet .. · .. рег ton £15 10 £15 2 6 7.6 ine. 
a Methylated Spir g I. pergal 2/9 9/9 к Mica (uncut slabs & long) .. per lb. 6/6 a 
a Na oh Bolvent (90 % at m Manganin Wire No. 28.. . per lb. 8/- 8/- ee 
150^ C .. рег gal. 5/6 5/6 PN gMercury . . per bottle £86 £85 - 
a Potash, Cülehromate, in casks.. per Ib. 834. d. dá p Phosphor Bronze, plain castings per lb. | I/ to 1/4 1/- to 1/4 - 
8 a. Caustic (15/80 MA per ton £ 24 - p ” rolled bars & rods per lb. | I/ to 1/4 1/- to 1/4 oe 
2 „ Bisulphate es .. per ton £85 £35 s p i r’l'd oe & sheet per lb. From 1/2 | From 1/2 vs 
eBhellao  .. а . рег owt. єв!. 68/- ks o Platinum .. А .. рег ox. £8 10 £8 10 
a Sulphate of Magnesia . es .. рег ton £4 10 £4 10 са р Silicium Bronze Wire Ps per lb. 10d. to 1/1 | 10d. to 1/1 ee 
a Sulphur, Sublimed Flowers .. per ton €6 15 £6 15 Se 4 Steel, Magnes, poo EE о desc’ ро p.ton | From £15 to £40 ee 
a » 1 ыйа se . per ton £5 15 £b 15 i t Steel, Magnet, in bars .. СЕ £68 258 oo 
a .. per ton £6 5 £5 5 MS g Tin, block .. ә eo es per ton #115 2111 | 4£3inc. 
a Boda, Caustic c (while 70 СА) .. рег ton £7 10 £110 m g „ foil ... per lb. 1,6 1/6 oe 
а „ Crysta .. рег ton £8 £8 a я „ wire Nos. 1 to 16 .. Per lb. 1/6 1/6 
в „ Вр" casks — .. per lb, 8d. 8d. T p White Anti - friction Metals 
METALS. “White Ant” brand . per ton £40 to £65 £40 to £665 ee 
&c. J Yarns, Cotton, Single 101Ь. bundles pr Ib. 78d. 734. en 
b Aluminium Wire, in ton lots.. per ton 29224 £39 2 í „ Flax, 6 or G lea. . per lb. 4d. . 44. id 
b Bheet, in ton lota. . per ton £191 #191 u$ j » Hemp, 8 ply 10 Ibs. per 1b. 5 5 ee 
p Babbitt's metal ingots .. per ton | £65to £130, £65 to £130 4 j н Russian, 10 Ibs. per lb. ns 
c Brass (rolled metal ro) basis per lb. 7:0. 134. ne 1 n» Jute, 180 lbs. rove .. per ton £12 £ es 
e „ Tube (brazed) per lb. 104. 104 j „ Manila, 94 thread .. per ton £85 10 £34 10 £1 inc. 
„ Wire, basia .. per lh, 8d. 8d. k Zinc, Sheet (Vielle Montagne bnd.) p t. £81 £81 = 


Quotations supplied b uotations supplied b Quotations supplied by ` 
a Messrs. J. Boo 14 | g f The Indla-Rubber, Outta- Percha, and | k Messrs. Morris AY hry ag 
b The British Ah Dominus Company, Ltd. | Telegraph Works Company, Lid. l Messrs. W, T, бота 
е Messrs. Thos. Bolton & Bons. g Messrs. James & Shakspeare. | т Messrs. W lover 5 a . 144 
d Messrs. Jackson & Till. = Messrs. P 4 Gons. 
6 í Messrs. Bolling & Lowe. | o Messrs. Johnaon, anon, Blaney & Oo., Det 


j Messrs. Henry C. Teo а Co. v The Phosphor Bronze Company, Led. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


Tus Hsm or THE Exvroraic Авс. By Mrs. Аъвтон. (Read on 
March 23rd, 1899.) | 
(Continued from page 528.) 
Ix Table II. two sets of currents are dealt with, viz., the largest 
silent current for various lengths of arc, and a bissing current of 25 
amperes ; and, for each of these sets of currents and lengths of arc, 
two P.D.’s are given, viz., the P.D. between 
the P.D. between the positive carbon and the aro itself. 


Tasca II. 


P.D. ввтунан Олввонв, AND P.D. prrwzamwm Posrriva CARBOM ABD 
ARO WITH Lanansr SILENT CURRENT AND wrTH Нива 
CURRENT oF 25 AMPERES. 


CABBONB: Positive, 11.mm a lid; negative, 9 mm solid. 


Largest silent current. | Hissing current of 25 amperes. 
Length of ) „ 
"ili P.D. bet ону carbon P. P. bet | Sili ro carts 
.D- between ve .D. between т п 
metres, carbons in Pind Sdn carbons in Prine roin 
volta. volts volts. volte. 
(caloulated). 
(1) (3) (8) (4) (5) 
1 42:2 32:1 321 94:4 
2 445 32 2 34 6 25:2 
3 475 32:3 37-0 257 
4 494 39.4 405 25 7 
5 530 32 5 43.9 27 9 
6 556 32 6 45 9 27 2 


Now, in order to compare the change in the P.D. between the main 
cardons caused by hissing, with the corresponding change in the 
P.D. between the itive carbon and the ato, we must subtract 
colamn (4) of Table II. from oolumn (2), and column (5) from 
column (3), and compare the differer cos differences are given 
in Table IIT. 

Tasca III. 


"”тмтисттон or P.D. BETWEEN CARBONS ров TO HAL COMPARED 
WITE ConnzEsPosDING DrwimuiroN or Р.О. pETwERX POSITIVE 
Олввом AND ARO. : 


CABBONS : Positive, 11 mm. solid ; Negative, 9 mm. solid. 


Length of arc in | Diminution of P.D. between | Diminution of P.D. between 
etres. carbons due to hissing. positive carbon and arc 


i due to hissing. 

(1) (3) (8 

1 101 77 
2 99 70 
3 10:5 66 
4 8:9 07 
5 91 4'6 
6 96 5'4 


. Thug for the lengths of arc dealt with, bissing causes a mean fall 
of about 9-7 volts in the total P.D. between the main carbons, and a 
mean fall of about 6:3 volts in the P.D. between the tive carbon 
and the arc. Hence of the whole diminution of the P.D between the 
carbons cauted by hissing, about two-thirds takes place at the juno- 
tion of the positive carbon and the arc. 

Farther, my experiments showed that very little of the remainder 
of the diminution, if any, was due to a fall of the P.D. between the 
arc and the negative carbon; therefore this diminution 
must be attributed to a lowe 
We may sum up these results as follows :— 

Of the total ution of the P.D. between the carbous caused by 
hissing, about two-thirds takes place at the janction of the positive 
carbon and the arc, and the remaining third seems to be due toa 

ету л dive cn ot tis 

Д t be su ven arc, 
the increase of current that K aptly occurs as the ато starts hissing 
of arc as the diminution in the P.D. 


For, let m be the E. M. F. in volts of the generator, which we will 
; assume to be constant and independent of the 


current; | 

„  resistarcs in ohms of the whole circuit outside 
the arc; | 
si ure “ке arc in теме; 

argest tilent current in amperes; 
а corresponding P.D. between the carbons in volts ; 
„  Ssmallest-hissing carrent in amperes ; 
„ corresponding P.D. in volts, 
then B=V+ar 


and B = V + л’ 7, 


5 
o deaden оз 
3 


the main carbons, and 


remaining 
of the resistance of the arc itself. | 


that is, the sudden increase of current when hissing begins equals the 
product of the: sudden diminution of the P.D. into the conductance 
of the circuit outside the arc. 


„ A^ B-v 
Again, X = ау. 
B- v 
А = ау 4 


but for а given hissing p int, for example, в (fig. 1), v, V, and 4 are 
all constants ; therefore, for such a point a’ depends simply on в. 

In fact, for a fixed point, в, and a fixed line, F с, the position of 
the point, к, merely depends on the slope we give to the line, 2 B F; 
that is, on the point on the axis of P.D. we t for в. And а con- 
sideration of the figure shows that the distance between this point, x, 
and the axis of current measures в the E М Е. of the dynamo. Oon- 
sequently it now appears that the dotted lines in the unstable region 
constitute records of the particular E M Fa. the dynamo was maie 
to give on the various daya when the experiments were made with 
the different lengths of arc, several years ago. : 

Hence, when the largest silent current changes to the smallest 
bissing current for the same length of arc, the value of that smallest 
hissing current depends on the E. M. F. of the generator only. 

Thus, it is possible, by choosing suitable Е М Fa., to make the 
sudden smallest hissing current have any value greater than that of 
the largest silent current for the same length cf arc. Itisevident 
from fig. 1 that the smsller the E.M.F. of the generator, the larger 
will be the value of the smallest his current, for the lower down 
will в be on the axis of P.D., and therefore the farther will the point, 
F, be along the line, а. This explains a circumstance that puzzled 
me greatly when it happened, but which is now perfectly compre- 
hensible. Some years ago I was using accumulators to maintain an 
atc, and emp as small a number of cells as possible. I was 
able t» have quite a moderate current as long as the arc was silent, 
but as soon as it began to biss, the current rushed up to some huge 
value which would inevitably have ruined the celle if I had not 
had а cut-out arranged to break the circuit. Why the first hissing 
current should be so much greater than I was accustomed to fiad it 
with the dynamos I ordinarily used, I could not imagine, but the 
reason is now perfectly obvious. The hissing current was so great 
simply becanse the E.M F. of the cells was so small, and had it been 
possible to maintain a silent arc without any resistance in the outside 
circuit t that of the celis, which is what I was trying to acoom - 
plish, I might, except for the cut-out coming into operation, have 
practically an infinite current when the ars began to hiss. 

We now pases from the consideration of the electrical measurements 
of the arc to the appearance of the crater, arc, and carbons. 

Every alteration of the current and of ths distarca between the 
carbons naturally produces a correspording modification of all parts 
of the atc, but until the value of the current aftains a certain magni- 
tude, which depends only on the length of thé arc with a given pair 
of carbons, this change is one of degree merely, and not of character. 
A greater current simply produces a larger crater, a larger arc, and 
longer points to the carbons. When the special current is reached, 
however, a changa which is no longer merely one of degree, takes 


Sic mr. Hissmd. 


°ч.” 


Fra. 4. 
OanBORS.— Positive, 9 mm. cored ; negative, 8 mm. soli:l. 
LzwaTH or Aro.—(a) 5 mm.; (b) 8 mm. 
CURRENT.—(a) 3:5 amperes; (b) 34 amperes. 


in the crater. Instead of presenting a uniformly bright surface 

the eye, this becomes partly covered with what appear to be alter- 

nately bright and dark bands ia one or more seta of concentric circles, 

moving round different centres in opposite dirsctions. The directions 

of rotation and the entire positions of the images change continually, 
and the motion grows faster and faster as the current is increased. 

It is impossible that these figures, which do not move too fast to 
be clearly seen by the eye in an image of the arc magnifisd only 10 
times, should have escaped the observation of all those who have 
made a study of the arc, ard yet, after a ca:eful search I can find no 
mention of them anywhere. 

When the current is во much increased that the motion becomes 
too fa:t for the eye to detect, the arc begins to hum, and then, as 
Mr. Trotter * first showed in 1894, it rotates at the rate of from 50 to 
450 revolutions per second. Taese rapid revolutions, which the 
unaided eye is incapable of observing, he discovered by the use of a 
disc having alternate arms and spaces, and kept in rapid rotation; 
bat, in his account of his cbserva'ions, he makes no reference to the 
relatively slow rotations which precede the hum. Ia fact, the rcta- 
tions observed by Mr, Trotter appear to b'gin just where thoss I have 


* Pro, Roy. Soc, 1894, Vol. lvi., p. 262. 
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been descri become too quick for the eye to ses unaided, and end great rapidity round a common axis. And what more likely than 

just as the arc to hiss, for te mentions that at 450 revolutions that this is the case, since, as has already been mentioned, the aro is 

per second the arc breaks into a hiss. revolving at the rate of 450 ) revolations per second af the татем that 
As soon as hissing begins the whole appearance of the crater it starts hissing ? 

changes again ; a sort of cloud seems to draw 

in round a part of it, moving from the outer 


Ld =o and varying continnally in ON THE 
ition, Sometimes but one SILENT, SILENT, POINT OF HISSING. HISSING, 
чє шә s left, sometimes several, but 


always диз уе: is divided into bright sre 
dull 4 ving it a mottled dd agn 

is slightly dicated in (6) fig. 4. If then, 
the current be diminished, so that 
becomes silent again, the whole surfaca a 
the crater grows dark for an instant, then 
brightens in spots, and finally becomes bright 
again all over. 

Tbe vaporous arc itself undergoes fewer 
modifications; it preserves the ordinary 
characteristics of the silent arc while dancing 
circles hold possession of the crater, but 
when hamming begins a green light is seen 
to issue from the crater, and with hissing 
this becomes enlarged and intensified, till 
the whole centre of the p purple core is occu- 


pied bya brilliant greenish-blue light, as is ‹а› (bi е, 

indicated in fig. 5. The shape of the arc Fic. 6 

ae alters n it is 5 а. 

ming no great rence can be observed in —Posi : . : 

its form. With solid carbons it is rounded CCC 
or pear-shaped according to its length, and i 

has an appearanco of great stability. Bat as CURBENT.— (a) 6 amperes, (5) 12 amperes, (c) 20 amp rs, 
soon as hiseing occurs the aro seems to sud- . (d) 30 amperes. 


denly dart out from bstween the carbons 
aud to become flattened ont, as if under 
the influence of a centrifugal force acting 
at right angles to the common axis of the two carbons. In As regards the carbons themselves, the only important modification 
fig. 6 this flattened appearance is well marked, as it is also in (d) of the negative carbon that appears to be due to hissing is the forma- 
fig. 6; and indeed these figures show that every part of the vaporous tion of the well-known “ mushroom” at the end of that carbon with a 
arc itself is involved in this flattening—the purple core, the shadow short hissing arc. This mushroom, of which a good example is seen 
round it, and the green aureole—as if they were all revolving with in fig. 5, is well named, not only because of its shape, but also 
because of the rapidity of its growth, which is so great that while it 
is formiag the carbons often have to be separated, instead of being 
| brought together, to keep the length of the arc constant. 
HISSING. And now we come to the most important of all the changes that 
tako place when the arc begins to hiss, viz., the alteration in the 
shape of the positive carbon. 


(To be continued.) 


EXPENDITURE UPON MUNICIPAL LEO: 
JC LIGHTING UNDERTAKINGS. 


Ir will be remembared that on the suggestion of Bir Fowler 
Fig. 5 | the House of Commons last Augast e t the e on of a 
return “of the water, gas, tramway, ele and ot her 
Е : reproductive undertakings carried on by ge 
CanBons.— Positive, 11 mm. solid; negative, 9 mm. solid. ach return has now been issued, and we have abstracted from it | 
the figures relating to electric lighting undertakings. It cippo be | 
Length of aro, 1:5 mm.; current, 28 5 amperes. | noted that the figures are only brought up to the end of March, 1898. | 
CAPITAL. INCOME. 
1 2 | 3 | 4 | 5 6 7 ч 9 10 11 
"3d | д Hs 8 9 °З $s 9 sz E 
E Е 25 MEME: 585 Р 3 JE | & 
E 8 : а a ur | 88 83 88 S "9$ 2 
8 8. 3 E T E Cogs | ag z 38 2 Беа a 
8 8 Б Е d- тд; | 9998 ＋ © | &*S z 
2 8 E E E. Bre | BS. ge & | Jag 8 
Name of undertaking. p 2 2. E © „22 Sees Sg 3 88 2 E 2 
33 z 25 2 fag S325 Fe я E 5 
ET E az a3 223 22327 49 а. 282 45 
SE z 2 8 $5 ‘ad & 328828 5 | 8 8 5 8 n4 
БЕ 5 iin 2 ao 885328 Boc EE ag d 3 8 
2. E 58 52 825 25528 238 $ | PER E 
82 2 23 go. foe Sal PE PE T 9255 755 
СЕ, 5 82 ga Bae | яав 255 E Fock EE 
$9 B $ ain faa | 55-98 250 22 88 P 
| E < |^ < 2 < E- B. ME 4 < < | < 
ык чыз ee ⁰ у a ee et he oe зал — S | 
! "TN 2 | £ £ 
Gasworks... aes ee , 20,175, a 19,254,350 | 3, 457, 329 18 7%, 500 1 075, 802 4 517, 126 | 3, 336, 918 | 1 180,208 772,585 37,333 
Tramways Ves eo. | 9,215 654 | г 2,689,384 499,377 | 2,190,C 07 104,969 | 435,942 302,670 133,392 99,705 8,488 
Electric lighting... | 3,416,711 3,108,593 | 108,848 | 2,990,582 | . 101,042 | 304,499 | 168 ied 197,930 , 126,659 8,747 
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ELECTRIC TRACTION AND ITS APPLICA- 
TION TO SUBURBAN AND METRO- 
POLITAN RAILWAYS.” 


By PHILIP DAWSON. 


(Continued from page 522.) 


Distance 2,0) Feuer, ro вв Row Oven in 75 BECONDS, ОВ AT AN 
APPROXIMATB AVERAGE Вревр oF 16 Mitas PER Hoon 


Time durin Maximum 
whioh power speed attained ие СШ ПЕ рек тыз : 
uL in miles lied r ton in 
in seconds. per hour. es T. units. 
7 5 25 75 10:0 0 085 
12 5 26 00 10:5 0 036 
165 26°25 115 0 038 
245 27:15 12:5 0 0475 
810 28°25 14:0 0 0480 
390 30 50 17:0 00575 
530 36 50 220 00840 


Time in 


Tractive Maximum nds Time in Average of 
effort speed in during which which in Trado units 
miles per 
minie] miop [brakes | SOD eot | miles per | porton 
| 

62:5 410 410 33 0 300 

300 53:0 34:0 520 26 0 196 

150 46 0 26°0 58 0 23 0 160 

100 400 245 07 6 20 0:130 

65 34:0 220 . 820 17 0:100 

45 27˙5 150 98 0 193 0:075 

350 230 12:0 127:0 104 0:057 

76 17 5 110 160:0 8 0 046 


` Таап experiment with a train composed of one motor car and one 
trailer сат, weighiog 57 tons, with an average distance between 
stations of 4280 Lea: s pum um арс of 37 miles was attained, the 
average spe og miles an hour, the power required 
0067 Board of Trade units per ton mile. zi a, E 
From & comparison of the actual results obtained on the elevated 
electric railways of Ohicago and on the Metropolitan and District line 
in London, we see that whereas the maximum speed of 25 miles an hour 
is obtained in 10 seconds with electric traction, it takes 33 seconds 
to do it with steam locom tives—and that whilst the electrically pro- 
pelled train could do tbe distance of 1,880 feet in 66 seconds, with 
steam it would take 93 seconds, or nearly half as much time again. 
Itin the case of electric traction the power is cut off the moment the 
25 miles an hour is obtained, and the train 
before the brakes are put on, the distance considered 
done in 76 seconds. The steam-driven train even then 
than 25 per cent. more time to do the same 


ата which к traction pos- 
аз ility of increasing the frequency of the 
without decreasing the factor of safety, етра. the distance 
two trains, it may be advantageous to see how, from an eco- 
standpoint of g:nerating power, electricity is a cheaper 
of on than steam locomotion. An electrically-driven 
one man instead of two to drive it, and when the 
is not running no power is consumed, ‘and no coal or water 
motives, it is well known, use but very littie less coal 
when they are standing still than when 
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stated that 3 to 4 lbs. are consumed, and taking 
power of 400 horse-power per locomotive, and a train plus 
engine weighing 250 tons, at a. of 40 miles an hour, we get at 
the most economical rate about 0 65 lbs. of coal per ton-mile, or com- 
wer required by electric traction 13 lbs. of 

unit required, which is enormous—pnder 
favourable conditions it would not take much over 3 lbs. of coal to 
give one Board of Trade unit at the switehboard. A properly- 
designed electric station with large units would probably never con- 
sume more than 2 lbs. of coal per indicated horse-power-hour, or 
265 lbs. T эчү kilowatt-hour at the switchboard, and engines of the 
size of t» 6,000 hor.e power would be guaranteed to consume 
not more than 12 lbs. cf steam per indicated horse-power-hour. A 
large station would fully justify a comparatively large initial ex 
in coal handling and stoking , and the location the 
station could be chosen во as to be most advantageously situated as 
de both coal and water, the coal without being handled 

from either the ship's hold or the railway truck, oonveye 

automatically to the coal stores, and from thence automatically to the 
fires, the ashes being conveyed away automatically as well. In auch 
a station but very fow men would be required, and the cost of power 
— — —— 
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could be reduced below id. per Board of Trade unit, including 


expenses of every kind. 
pee маш ше оса. сиво оп per train mile on large 
English main line railways, which varies from 35 to 58 lbs. of coal per 


train mile, we get a coal consumption of from 0°146 to 2°32 lbs. per 
ton mile, corresponding to 28:12 to 46°4 Ibs. per Board of Trade unit, 
required to be generated at the power house. The following results 
actually obtained with slow-speed Corliss type engines and standard 
American railway generators, may be of interest :— 

Total coal consumed, Brooklyn City Railway Oompany, per Board 
of Trade unit, 3 lbe. . 

Total cost, everything included, of Board of Trade unit at switch- 
board, 00:5195 cents (about one farthing). 

Oost of coal per unit, O 2807 cents, about 0166 of a penny; Union 
Traction Company, Philadelphia. 

Poorest 3§ lbs. consumed. per Board of Trade unit at switch · 


In another case cost of coal, 0:272 cents per Board of Trade unit at 
switchboard, about 0:186 pence. 

Total cost of unit, all included, 0:591 cents, about 0:296 pence. 

Ooal consumption in another case with Corliss engine, average for 
one year, per indicated 5 165 to 1°76 lbs. 

What good slow-speed Oorliss ergines, properly designed for rail- 
way work, com to other engines’ mean are shown by the fact 
that by such a change in a large American station the coal consump- 
TM reduced from an average of 8:8 to 49 lbs. of coal per car 


From a series of figures obtained from the various Ohicago electric 
overhead lines, from 0°16 to 0-135 Board of Trade units are required 
at the switchboard to drive the trains, the average speed of the trains 
being 134 miles an hour, and the maximum speed obtained varying 
from 28 to 35 miles au hour. | 

The coal and water consumption, per Board of Trade unit, must 
necessarily be very low, the losses ia the step-up and step-down trans- 
formers and in thetransmission and rotary converters would not be 
very great, and it would be perfectly feasible to attain an efficiency 
of 60 per cent. at the motor terminals and of 50 cent. on the 
power applied to the car axles. Large engines and де generators 
and converters are designed so as to take an overload of 25 per cent. 
for any period of time, and be capable of overloading 50 per cant. 
for a short time without injury, and by a selection of proper units a 
very large economy could be attained. 


t mm 
American rating. "n as ышы 
"c — . HP. e cr | быз CC 
speed. impu . " M 
Poles.| Kw Беле, т! 500 vo: t 600 volts m 1044 6 
minu | | . | : : 
6 165 | 900 237 300 275 933 931 | 924 | 89 
6 225 | 200 391 410 375 94 | 932 | 93 | 894 
6 225 | 150 321 410 375 + 94 | 994 | 93 | 894 
6 325 | 120 321 410 375 | 94 | 932 | 93 894 
6 325 | 100 464 590 542 | 94 | 922 | 93 | 894 
6 325 | 150 464 590 542 94 | 933 93 893 
6 425 | 150 607 773 710 94 | 932 | 93 | 89% 
8 425 120 6:7 773 710 94 | 937 93 894 
8 425 | 100 607 778 710 | 94 | 922 93 | 894 
8 425 80 607 773 710 | 94 | 932 | 93 | 894 
8 525 | 125 750 956 877 | 94 | 982 93 | 894 
10 525 100 750 956 877 91 937 | 93 | 894 
10 525 90 750 956 | 877 | 94 | 98% 93 | 894 
10 525 75 750 956 877 94 | 937 | 98 | 894 
12 850 | 120 | 1,208 | 1,545 | 1,420 | 944 | 942 , 932 | 90 
12 350 100 | 1,206 | 1,545 | 1,420 | 944 | 941 | 933 | 90 
12 850 80 | 1,206 | 1,545 | 1,420 | 944 | 911 | 933 | 90 
12 | 1,052 80 | 1,482 | 1,910 | 1,755 | 95 942 | 94 | 901 
12 | 1,200 80 | 1,698 | 2,180 | 2,000 | 95 | 942 94 | 901 
16 | 1,600 75 | 2,230 | 2,910 | 2,670 95 | 947 | 94 | 90} 
MuTBoPoLITAW TLIVaT- D, CHICAGO. 
Length of street е? 885 ad "D T 361 miles. 
Average distance bstween stations ... € vds 1,600 feet 
Time interval between consecutive trains ... ; 24 minutes 
Average speed in miles per hour aes " 13 miles 
Maximum | 28 miles 


Total rated power of generating station... " 6,000 kilowatts. 
Sours Sips ErxvaATED, CHICAGO. 


Length of strect А x -— Р i 184 miles. 
Average distance between stations ... des "n 1,720 feet. 
Time interval 8 consecutive trains ... ЯАР ишо 
Average speed іа miles per hour ... 6 "ee 4m 
Maximum speed io miles per hour ... is ‘ise 26 miles 
Total rated power (4 units 800 kilowatts each) of 

generating station i»: те ка .. 9,200 kilowatts. 

Laks Street ELEvATED, OnHICAGO. 

Length of line ... Тт 985 5 a 15 miles. 
Power of station ivi кэ» T 3,000 kilowatts. 
NogtH-WESTEBN ELEvATED, OHIOAGO. 

Length of line EN а е - 15 miles. 
Rated power of station ... 11-300 Roe EE. } 5,300 kilowatts. 
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Loop, On1caao. 
Length ... T€ А T — zs 255 4 miles. 
К 4 unite 
Rated capacity of station —4 1,500 kilowatts 6,000 kilowatts. 
Number of trains passing over line in 24 hours 3,000 trains. 
Total rated power of Chicago elevated lines, 
approximately... io - es. 22,500 kilowatts. 
NamTmASERtT BEACH. 
Length ot line (rr) 000 * eon eee 20 miles. 
Rated power of station T aes "A .. 1,800 kilowatts. 
Average distauce between stations ... ids n 4,280 feet. 
Maximum speed per hour iss iss T 43: miles, 
Average speed ... is Vas РА T T 25 5„ 
Board of Trade units per ton-mile, at switchboard.. 070808 
Weight of two-car train jus m" E T" 55 tons. 


The elevated railroads of New York and Brooklyn have been 
losing business during the last few years so rapidly that the financial 
condition of the Brooklyn system is serions, and the return on iavest- 
ment of the New York system much reduced, and is still declining. 
The elevated railroads of Chicago have never been able to earn a 
satisfactory dividend. The general introduction of electricity in 
the Chicago system has greatly improved the Chicago situation, in 


Approx. " | English rating at 500 volts constant potential, 


weight | Approx. | 
EUM weighs | tian assu E LIE M NOE XML 

x о 01 8 
can > Sole in inches. Classitica- | Amperes | EP. to | ee ol 
PSOE: " tion. s шы drive: un nube 
EE eee S E PN 

| | 

6000 13.100 9 150-200 3.0 | 219 | 42,500 
7,000 | 21,000 9—10 | 200-180' 400 | 285 | 50,000 
13,900 | 34300 9-114 | 200-185 400 285 55,000 
14,520 | 37,000 9-114 | 200—110: 400 | 285 ! 85,000 
17,020 | 45,500, 9—114| 390-135, 600 428 | 144000 
21,000 | 61,000 , 114-14 | 3:0— 90 600 | 438 | 85,000 
25,500 | 60,010 14—16 | 385—135 770 550 | 94,000 
29,000 | 65,000 | 14—16 | 385—110. 770 | 550 | 100,000 
31,000 | 72,000 | 15—18 | 385— 90 770 550 | 180,000 
32,000 75.000 , 15—18 | 385— 75 770 550 | 198,000 
31,000 | 72,000 16—18 | 480—115 960 685 | 181,000 
27,000 | 69,000 16-18 | 480— 90 960 685 | 187,000 
32,500 | 76,600 16—18 | 480— 80; 969 685 | 193,000 
36,000 | 87,000 16—18 | 480— 70; 960 685 | 198,000 
40,000 | 100,009 ; 19-22 go 110 1.600 1,135 | 215,000 
44,000 107.000 ' 19-22 800 — 90 1,600 1.135 | 297,000 
47,000 | 116,000 19—22 | 800— 75 1,600 1, 135 | 285,000 
55,000 | 130,000 22—25 | 959— 75 1,900 1.341 | 300,000 
68,000 | 158,000 24—27 1,100 — 75 2,200 (1,558 | 415,000 
70,000 | 160,000 | 24—27 1,500 — 70 93,000 | 2,120 | 460,C00 


— — — —- — — d — —— 


spite сё the competition of the surface trolley lines, which parallel 
the elevated lines in most cases. The elevated railroad problem is 
resolved into a discussion of eds, station frequencies, and relative 
costa of service. Any railroad of this class which aims to maintain 
& high schedule must choose & motive power in which the possi- 
bilities of rapid acceleration are a maximum, and—all other condi- 
tions being equal—should choose that particular motive power which 
will bring about the quickest eration, consistent with due 
economy. 

The Manhattan system is a comparatively simple one, with four 
main through lines, without branches of importance, while the 
Brooklyn and Chicago systems are composed of trunk lines with 
branches, involving more or less complicated switching arrangements. 
Until about a year ago, the three Ohicago companies, the Lake Street, 
the South Side, and the ша: had independent termini in 
the business heart of the city. Now, however, the newly constructed 
“ loop,” encircling the business district, is used as a terminus for all 
three lines and for a fourth, the North-Western, now under con- 
struction, and all the elevated trains of the city round this loop 
on each trip. The Brooklyn elevated system Баз lately secured a 
new terminus on the Manhattan Island side of the Brooklyn Bridge, 
aud experiments are being made with a view to converting the 
entire Brooklyn system to electricity in the near future. The entire 
mide York system, however, is at present operated by steam loco- 
motives. 

The little locomotives in use on the New York system weigh 47,000 
lbs, of which 31,500 are on the four 42-inch driving wheels, and 
15,500 are on the four 30-inch truck wheels. The total wheel base is 
193 inches, of which 60 inches is rigid. The cylinders are 12 inches 
in diameter, and have a 16-inci stroke. The grate area is 16°5 square 
feet, and the total heating surface is 4,034 square feet. There are 154 
flues 14 inches in diameter and 75 inches long. 

The Standard Manhattan car weighs 29,088 lbs., has seats for 48, 
ш rig ae carries 100 passengers. It is mounted on eight 30-inch 
wheels. 

The total weight of a five-car loaded Manhattan train is about 130 
tons. The weight on the drivers is 12 per cent. of the total train 
weight, and with 25 per cent. adhesion, the maximum drawbar pull 
possible for the locomotive to exert is 7,875 lbs. 

The electric locomotive car of the Metropolitan Elevated Railway 
Company, of Chicago, weighs 53,200 lbs. complete with motors, or 
40,000 lbs. exclusive of motors. It is a standard American passenger 
car with full seating capacity, about one-half of each platform being 
taken up with the cab and necessary controlling apparatus. The trail 
cars weigh 33,000 lbs. The seating and standing capacity of both 


motor end trail cars is approximately 90 passengers. The average 
four-car heavily loaded- will weigh about 100 tons, of which 
32:6 tons approximately are on the four wheels of the locomotive's 
motor trunk, and 67:5 tons are in the trail cars. From 30 to 35 per 
cent. of the entire train weight is available for traction under these 


‘conditions, and the maximum drawbar pull possible to exert without 


slipping of wheels is about 16,250 lbs. 
e South Bide Elevated Railway Company, of Ohicago, is 
equipped with the Sprague multiple unit system, by means of which 
two or more cars in a train are equipped with motors and may bs 
ted in unison by a single ccntroller from any point in the train. 
e company is now operating four-car trains, on each of which is a 
motor truck carrying two motors. The cars weigh about 20 tons each 
without load, and abont 60 per cent. of the train weight is available 


for traction. 
( To be continued.) 


PHYSICAL SOCIETY. 


Oxpinany Muprina, March 24th, 1899. 
Prof. OLivER Lopas, F. R. S, President, in the Chair. 
Mr. W. В. CooPER read a paper by Mr. A. P. TaorrEB on “THE 
MimoR VABIATIONS OP THE ÜLABK CELL.” 


The author describes a series of experiments in which he compared 
the E. M. Fs. of certain standard c at frequent intervals from 
July, 1896, to February, 1897, at Cape Town, where the temperature 
of the double box containing the cells varied between the limits 
13° C. and 28° С. One cell was selected for comparison with all the 
others. No ial precautions seem to have been taken to keep the 
temperature of this selected cell constant, The observed differences 
between the E. M. Fs. of the respective cells rarely exceeded 0001, 
corresponding to about }-inch on the slide-wire of the potentiometer. 
Details as to the area of the alider-contact are not stated; the 
readings were generally taken to the fourth decimal, t e., to one-tenth 
of a millivolt, and occasionally to one-fourth of this. Temperature 
was read to 0:1° О. on а mercury thermometer placed through a hole 
ia the double box containing the cells—not in the cells themselves. 

Mr. Е. Н. Gnrrrrrns said that the paper appeared to have value 
only in so far as it showed that Clark celis at Town behaved in 
& manner that agreed with common know and general experience 
everywhere else. Their variations depended upon shifts of tempera- 
ture, and the consequent changes in the degree of saturation of the 
liquid. From his own experiments during seven years upon 42 Olark 
cells he had shown that if temperature was kept constant to within 
0:01? O., the steadiness and uniformity of all the E. M. Fs. was most 
remarkable. They started with discrepancies, but at the end of the 
time it was impossible to detect any differences. It was of little uso 
to put a thermometer anywhera but within the cells; very slight 
changes of temperature caysed serious changes in the degree of 
saturation of the liquid. The existence of the capricious lag of E.M.F. 
behind temperature precluded the possibility of formulating a 
temperatare correction for Olark cells. In the case of Callender cells 
there was no lag; their E.M.F. varied slightly with temperature, by 
a definite amount, which could be corrected by a coefficient. 

Mr. W. R. Соорив said the method of ig ym used by the 
author was unsuitable, because to arrive at the differences of E.M.F. 
necessitated the measurement of the E.M.F. of each cell. The 
variations only amounted to a few ten-thousandths of a volt. The 
length of potentiometer wire corresponding to a thousandth of a volt, 
was only a quarter-of-an-inch; under such conditions it would be 
difficult to ensure accuracy. A method of o tion would bave 
been preferable. Mr. Cooper had found that Board of Trade cells 
only vary about one ten-thousandth of a volt between themselves 
from day to day. Cells of the H form vary about one-fifth of that 
amount. ; | 


Prof. J. D. EvgnETT then read a paper by Dr. В. H. Barton and 
Mr. W. B. Mogrow on TRI ORITERION FOR THE OSCILLATORY 
^ DiscHABGE OF A OONDENSER.” | 


The object of the paper is to inquire how the condition for the 
oscillatory discharge of a condenser is modified when the ordinary 
differential equation of the second degree is supplemented by the 
terms added by Maxwell to take account of tho distribution of cur- 
rent in the (straight) wire. The coefficients of these terms are 
relatively small, so that the algebraic equation giving the periods is a 
quadratic with small terms of higher order added. The effect of 
these higher terms is, first, to introduce very rapid vibrations of 
small amplitude; and, next, to displace the roots of the unaltered 
quadratic. The nature of the discha illatory or non-oscil- 
latory—may be taken to be determined by these principal roots, and 
the critical case is when they are equal. The condition for equality 
is obtained, by the property of the derived function, as a series of 

wers of the small coefficients of the equation, which may be carried 

y successive approximation as far as is desired. The pepe also 
treats the question by an alternative, and more physical method, 
which consists in replacing the resistance, inductance, and capacity, 
that occur in the ordinary formula, by modified values. This gives 
the criterion correct to the third order in the small terms. 1t is 
shown that a condenser satisfying the critical condition on the simple 
formula would, when the added terms are taken into account, give an 
oscillatory discharge. 

Prof. Lopam said that the result naturally to be expected of 
“throttling,” vis., the increase of resistance, and decrease of self- 
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induction, due to the current keeping to the outside of the conductor 
would tend rather to damp out the oscillations than to favour them. 

Prof. EvgBETT observed that the equation was no longer а quad- 
ratio, and that the quadratic criterion as to whether the discharge was 
oscillatory or non-oscillatory did not hold. The paper appeared to 
be consistent with itself, and he considered that the authors had 
satisfactorily proved, in their discussion of the equation of the cur- 
rent, that the effect of “ throttling” was to increase the tendency 
towards the mode of discharge. 

Prof. орав admitted that the quadratic criterion did not hold; 
he thought it most likely that the authors, who evidently bad gone 
into the matter with care, were right. At the same time he wished 
to call attention to the singular and un character of their 
conclusion. If it turned out that it was correct, i.c., that there was 
no slip in sign, it was a result upon which he wonld desire to con- 
gratulate them. 

The PRESIDENT proposed votes of thanks, and the meeting 
adjourned until April 21st. 


DYNAMO AND ENGINE CAPACITIES. 


THE best results from a plant, says Mr. A. D. Adams in the Engineer 
(New York), are only secured when the engine bears a correct ratio 
to the dynamo, and what this ratio is depends very much on the load 
curve, or hours of light and fall load. Obviously the longer the 
fullload hours the larger will be the most economical ne, but 
when hours of light load are numerous the engine must be small, and 
must run the heavily loaded hours at 1688 economical rates of expan- 
sion. For the average conditions under which an engine of bigh- 
speed automatic type is found working a curve is given on the basis 
of 25 lbs. of steam at full rated load ; at quarter load the engine 
absorbs 40 lbs. of steam per H.P.-hour; at half load only 30 lbs. ; at 
three-fourths load the consumption is about 264 lbs., and the same at 
one and a quarter load. Such an engine can thus work well over а 
range from 1 to 1:667 at very little difference of economy, the load 
1:83 being the best point of unity—that is, the load may fall off 
25 per cent. or rise 25 per cent. af a trifling extra cost of fuel, but 
beyond these ranges above ‘and below most economical point the 
curve rises more and more steeply. Therefore the best load at which 
an engine should be proportioned is that which has the maximum 
value for the product H.P. x hours. 

In isolated plants the average load over the most hours is about 
25 per cent. The maximum load endures only one-eighth or one- 
fourth of the entire run. Division of units cannot be carried too far as 
it will defeat its own aim. But where the power is large enough to 
admit of several units it is easy to add or subtract a unit as the load 
varies, a fresh unit being put on as the first one of a pair its 
full load (as regards engine) by 25 per cent. We have then two units 
each five-eights loaded. When a third is put in there will be three 
units each at nearly seven-eighths full load, and so on. Thus having 
sub-divided into as many units as a case warrants, the next expedient 
is to drive each dynamo with the smallest engine which will operate 
it аб maximum load. The typical load curve shows that overload 
continues for a fraction of the time run at underload, and thus while 
wasteful for a short time it does not become so wasteful at an under- 
load as it would do if ороном for economy at full load. ~ 

As illustrative of this assume a plant of 1,000 lamps of 16-C.P., 
with a minimum load of one-fo maximum. At 60 watts 
lamp including line loss, the dynamo must have 60 kw. capacity. 
There will be two 30-kw. dynamos, which will have a 90 per cent. 
efficiency at full load. The total mechanical power per unit must be 
33,333 watts, or 447 H.P. Assume a load for the engine of 20 per 
cent. beyond its best. Then the engine must give 37:25 H.P. at best 
N h Add 10 per cent. for friction, and 4097 H.P. appears. 
At one-fourth the lamps the engine will be called on for 22:35 Н.Р. 
A the 10 per cefit. constant of 372, we find 26:07 H.P., which is 
more 60 per cent. of the rated engine capacity of 41 H.P., so 
that the consumption of steam should not exceed 27 lbs. at quarter 
load, and will ish as the load gets up to full. If, however, the 
engine had been selected 20 per cent. too large for fullload, it would, 
as above, have been 61j H.P. size, and at quarter load, or 27 95 includ- 
ing the 10 per cent. for engine friction, it would only have been 
working to 46 per cent. of its rated power, and the steam consump- 
tion would have been 32 lbs. Vau H.P. hour in place of 27 Ibs. for the 
small engine. There is also the additional loss of the 2 H.P. for the 
extra friction of the larger engine, not to name first cost, mainten- 
ance, interest, &c. 


THE “TERRIBLE’S” BOILERS. 


WE ventured some months since to criticise the wisdom of such 
large soales of experiment ав was exemplified in the fitting of our 
cruisers, Powerful and Terrible, with eville boilers. The recent 
explosion on the Terrible, if it does not justify our criticism does at 
least justify the assertion of the late L. E. Fletcher, of the Man- 
chester Steam Users’ Association, that the safety boiler—a water- 
tube boiler of some 20 years ago—did not deserve its title. A 
quarter of a century of experience in water-tube boilers leaves us 
still at the same point. Water-tube boilers may not kill in batches of 
10 at a time and so draw the attention of the civilised world to their 
danger, but they explode in detail, and kill or maim an odd 


stoker, and the disaster which is serious at least to the odd 
man or his belongings does not attract a tenth of the nofice centre 
on a shell boiler explosion which kills four men and wrecks a cottage 
or an outhouse. tails are not to hand as to the Terrible, but with 
her sister failure, the Powerful, there seems to be а good deal of 
doubt as to their future. 

The Belleville boiler is said to be universal, or nearly so, in the 
French Navy. Now that trouble seems to bs over with our neigh- 


suffüciently glad to wish to follow their example? There appears 


engineer 

flatly inclined tubes over flerce fires. It would be Wee ji enough 
on an even keel, such as a concrete floor, but on 

E starboard, such паса аду time occur, the reversal of 


We suppose the very fiat le of tubes is due to the desire to 
ers which have tubes much more 


of the ете surface, or its influenoe upon combustion, has 


Water-tube boilers have had a magnificent opportunity of dis- 
tinguishing themselves by sea and land. At sea boiler of small 
curved or steeply inclined straight tubes Apposta to have done well, 
and established itself within a limited sphere—that of the torpedo 
and similar craft. Bat neither by land or sea have large water-tubes 
shown the qualities essential to a permanent success. Neither in 
economy have they beaten shell boilers, nor in elasticity of work, nor 
in wide range of either their water supply or fuel, and if they are to 
continne in any sort of favour, their designers must give a more close 
attention to these matters. It is not sufficient that objections be met 
by charges of fossilism. An is not necessarily a fossil 
because he does not plump for water-tube boilers. We expressed 
doubts as to the Belleville boiler, and it would seem our fears were 
not altogether groundless. We wish they had been. The country at 
large will wish the same, while demanding at the same time some 


Powerful on the Chinese station we may, реграре, never know, but 
we may surmise she was a factor in the vacillating policy of the 
Government. 


THE EQUIVALENT OF A HORSE-POWER. 


A USEFUL table is published in the Engineer which gives the 
equivalent in different units of the horse-power. As understood by 
engineers, the horse-power is not a definite quantity. It is usual to 
hear the term used as со it were. Тһе horse-power is a rate of 
doing work, and was fixed by Watt as that rate of doing work which 
would raise a load of 33,000 Ibs. one foot in one minute. For human 
purposes the horse-power is a fixed rate. Actually, as the year is 
varying slowly in length, the horse-power of a ion years hence 
will be a trifle different. It is said that Watt fixed upon the curious 
number 33,000 as being simply about 50 per cent. above the sms 
rate of work of London dray horses, whereby his customers co 
not complain at any shortcomings of his engines. As steam pressures 
advanced it became recognised that a nominal 60-horse could 
be called upon to indicate about 300 H.P., and the term has been 
much misased. As a matter of fact, however, there can be one 
really recognised horse-power. Thus a steam engine will in 

100 horse-power, but its brake horse-power is, say, 90 only. 

10 H.P. has simply been absorbed by internal friction, and to 
extent, во far as piston and valve friction is concerned, has 
exerted upon the steam and has helped to dry it. An engine uses less 
steam, in fact, than it would do if it indicated 100 H.P. and had fric- 
tionless pistons. In all problems of mechanical engineering it is 
often necessary to c 
Engineer does this at three different values, the horse-power minute, 
the horse-power second, and the horse-power-hour. Steam engineers 
mix up their units somewhat, and are apt to confuse the lay 
mind. Thus they speak of the horse-power in a sense 
on its minute basis, but they say an engine requires 20 lbe. of water 
per hour. They mean by this that for each horse-power-minute, or 
33,000 foot-pounds per minute which it exerts, it will consume 
20 Ibs. of steam if allowed to continue that rate of work for 60 
minutes. 

Similarly engineers refer to coal consumption at an hourly rate per 
square foot of grate surface. But a horse-power-hour must not be 
taken as 33,000 foot-pounds per hour. It is 33,000 foot-pounds per 
minute performed 60 times in succession. 

It is & little unfortunate that electrical engineers should have 
introduced new units. The product of the volt and ampere they 
call a watt, which is only a very small fraction of the steam engi- 
neer's idea of what might be termed a watt. Then the electrical 
engineer's kilowatt is more than a horse-power. 


te 
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To prevent error, it should be stated that the value of the kilo- 
which is 19 per Kal Tees than the English Loreepomen being g 
w : per eon orse-power, on] 
92,550 foot-pounds per minute. ist d 


The very common method of reducing all expressions of to 
foot-pounds in order to find their relative values may bea by 
this which gives the factor for direct conversion. 


For approximate work grapbic tables of “curves” are convenient 
for use in these matters, and engineers who have much of this 
kind of work to do should construct their own diagrams on squared 
paper. 


In terms of Per hour. Per minute. Per second. 
" "S | =e 
Mile tons . . 01074 = 1 | 000279 46 5 + 105 
„ lbs. es ee 875 = 8х 106 25 = 3501 1104 = A 
Foot tons wits Уз 884 1478 0:2455 = 
» Ibs. 806 . Г98 x 105 33 x 10? 5 
Inch tons a . | 10°61 х 10? 176 8 2 946 
„ Ibs. ang .. | 23°76 х 105 | 0°396 x 105 0 0066 
ЕЕ 
Atlogramme-metres | 270 x 10? 4,500 75 
| E 
| 
| 
Cubic feet water x feet | 
of fall ... E „ 81,781 , 5288 8 813 
Gallons x lb. pressure i 
per square ..i 86,800 1,430 23:83 
Oubic feet flow x Ib. | 
pressure per sq. in.. 13, 750 2191 3 82 
Cubic feet flow x inches 
of water gauge 038x165 , 6346 105$ 
Lbs. Е. degree heat units 2,545 | 49342 0 707 
Kilogramme O. | | 
heat units | 69256 ү 104 01757 
Lbs. steam from and at | 
312? FE. 263 | 0048]! 073 x 108 
Fuel burnt in Ibs. at | 
14,000 heat units per | 
lb  .. sus e] 01818  :303 +103 50:5 + 105 
Fuel burnt in Ibe. at | 
12,725 heat units per | 
Io та ER 0 20 | 9'3 + 10° 5˙5 + 10° 
Gas burned, cubic feet 
af 636 units per cube 
foot РЎ ee 4 т obs 
Producer gas, cubic fest 
at 127 units per cube 
fot .. .. .., 20 4 = 5 
Joules = watt-scos. = 
10 ‘ergs. | 746 = 3 kw.-sec. 


2:68 x 10° 44760 
| | | 


ELECTRIC LIGHTING IN THE CITY. 


(Continued from page 499.) 


TRE inquiry was resumed Bir Courtena le on Tuesday last 

week at the Guildhall. id no É 
Mr. WarkINSON, accountant, of ihe Deutscher Bank, said that tho 
supply of the City of London Electric E Company at present 
was most unsatisfactory, Ege and deficient especially in foggy 
failed ' made 


complaints to the com but had obtained no redress. His opinion 
was that competition in electric lighting in the City would be a great 
benefit to the citizens. 


Similar evidence was 


| ven by Мт. М. Batten, of the Equitable 
Insurance Oom pany, of 


ew York, Mr. Spence, of the Poultry, Mr. 
Edwards, chief of the offices of the Pacific Railways, and Mr. 
H. G. Wheatley. 


Mr. PATOHELL, the chief engineer of the Charing Oross and Strand 
Electric Supply Corporation was recalled, and in answer to Mr. 
Bhiress Will, said the 5 at their Lambeth and Maiden 


Replying to Mr. Овіррз (for the City of London Oompany) he said 
that last year bis company increased 26,694 lamps. The time of day 
of their maximum load varied between winter and- summer. In 
winter it was about 5 o'clock, and in summer about 8 o'clock. The 
expensive thing in the production of electricity was to have a heavy 
load for a very short time and a smaller demand for the rest of the 
time, and they in common with other companies experienced that 
difficulty. He doubted whether the City Company was in a more 
difficult position in that respect than his own company. 

Mr. Свіррв: Is it not a fact that the supply of the City of London 
Company was confined to the City in order that the area might have 
ш а of the whole output? — Every electric lighting company 

area. 3 
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But is it not a factthat your capacity at Lambeth and Maiden Lane 
is not more than sufficient for the ve needs of the Strand 
District ?—There is a good reserve there, but, of course, if we were to 
supply the City, it would be necessary to have a separate and distinct 
generating station ultimately. 

In further answer to Mr. Овіррз, Wrrauss said his company had 
made a good living out of their operations. In the Charing 
Oros area there were three competing companies. 

Bir Соовтамалт Borie: Allowing for the 
Holborn, will not your margin of 68,000 pe be eaten up very 
rapidly ?—At last year's rate it would be about 28,000, but we have 
5 V : 

ou coptemp e possi oer M шы! pina | 
station. Have you any estimate of the amount of supply it woul 
5 should require a pu a 18.0001 раперот ссе 
proposed new generating on, would su 
300,000 lamps to the City. 

At this t Mr. Brooxs-H1Tonme, O.C., asked to be allowed to 
give evidence as an independent witness. 

Sir CounrzwAY BovLm said he could not refuse to hear Mr. 
Hitching if he deliberately made the est, but Mr. Hitching must 
remember that he was a member of the City Corporation. 

Mr. Ввоока- Нгтоніна said he had not lost sight of that. 

Mr. Pors, Q.C. (City of London Electric Lighting Company), said 
he understood that Mr. Hitching was not by the Corporation 
or any company. 

No further objection being taken, Mr. Baooxsa-Hrronme 


which bad branches in different parts of London where electric 
light supplied by various confpanies was used. He was not а share- 
holder in any of the companies who were applying for provisional 
orders that day, nor had he been asked by anyone to appear asa 
witness. Comparing the quality of the services of the City of 
London Electric Lighting Oompany with those of the Metropolitan 
Company, the Westminster pany and the Kensington and 
Knightsbridge Company, he had no more complaints to make of the 
City Company's supply than of the түре of other companies. His 
opinion. Was Бове p great Gaal ot ctive lighting was due to 
оон on of consumers to change their lamps with sufficient 
requency. s ; 

Wrrunss was proceeding to go into the question of the right of the 
Сотона to purchase, but Bir О. Boru said he could not allow him 
to as that subject. 

Mr. Hrroume raid the question had an important bearing on the 
question of competition. 

Bir O. BoyLE: What we want to know is if you as a citizen think 
и 2 that there should be competition in electric lighting in 

ity. 

Wrrness said be was in favour of reasonable competition, but he 
believed the entry of one other company into the City would mean 
exploiting the pockets of the public getting money therefrom. 
As far as the policy of the Cify of London Electric Lighting Oom- 

he thonght should have been more pro- 
if they had fitted up a large 
station and charged less he considered they would have been in a 
better position now. He did not believe that if a provisional order 
was granted to either of the three companies that competition would 
result. His experience was that it was im ble to get better 
terms from one company than another. acilities ought to be 
given for one company to buy current from another. He believed 
that if there were competing orders given it would resolt in the 
streets being torn up, bat that the citizens would not get their light at 
& lower price than now, and he was strongly to the 
being torn up for the benefit of any company whatever. There was 
no doubt that the condition of the Ойу was very different from other 
areas, because there was little going on, and there was no demand for 
the light. There were no theatres, and tho.licensed houses were 
nearly empty. The load таз а day load. He believed that if two 
or three companies were to come into the City, there would be some 
sub rosa agreement to keep the prices at one level, and benefit the 
shareholders to the disadvantage of the dur ir and consumers, 
and he trusted that the Board of Trade would refuse to grant any 
order unless competition could be reasonably assured. 

Sie CounrTENAY Borie: Have you any complaint to make as to the 
inefficiency of the electric lighting of the City ?—Yes, and I do so of 
every company in London. 

Replying to Mr. BALFOUR Browns, the WrrXESS said the business 
he was connected with was that of baby carriage manufacturers to 
the Royal Family. 

Mr. Batroun Bo w'un: These should be good customers I should 


вау. 

The case of the Charing Oroes and Strand Company was then 
stated by Mr. Will to be closed. 

Mr. ZGEBALD then addressed Sir Oourtenay Boyle for the 
Metropolitan Electric Supply Company, and stated that the e 
share capital was £1,000,000, and they had power to issue debenture 
capital to the same amount. At present £850,000 was issued and 
£743,530 paid up. Debenture stock to the amount of £220,000 bad 
been issued, so that the total paid up capital was £963,530. The 
credit of the company was excellent for the £10 shares stood 
at £18, and the company could execute any which 
might be conferred upon it. The company five gene- 
rating stations and in addition last year acquired Parlia- 
mentery powers to obtain a large area at Willesden, where а 
large station would be erected, and they would then be in a position 
to supply the City of London on most favourable and | 
terms. fe they got the order they would give a supply on the 
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any of the other companies. 
, E. O. Отин, secretary of the Metropolitan Company, was 
called, and gave evidence in support of the statement of counsel. 
| Replying to Mr. WILL, Wrrwmss said it was true that at present 
y been unable to meet all their demands, and had taken current 
rain the City of London Company and the London Electric Supply 
y. 
By Mr. Овррѕ: They had powers in St. Marylebone parish, but 
they would not look npon it as a piratical action if another company 
tried to get in. ey 


any difference. 

What do you say toa company coming from outside to ag re 
with a company bound not to go outside the City? — The Ойу 
of London Company might consider it unfair. 

I will ask you frankly. Don't you think it very unfair ?—I think 
it might be considered unfair from your point of view. 

But don’t you consider it very ?—If I were in the posi- 
soy the City of London Company I should certainly think it 
unfair. 

But don’t you yourself think it unfair?—I have not looked at it 
from that point of view. | 

bdr Sr ne e proposition to you now ?—Yes, I think it is unfair 
up to А 

The CLERK to Bt. Bartholomew's Hospital was then called, and 
said that the board of the hospital wished to have electric light, but 
the price at present was prohibitive. 

Evidence of a similar character having been called, the case for 


` the Me litan was closed. 


Mr. J. О. BULL, secretary of the City of London Electric Supply 
Oompany, in reply to Mr. Untrps, said there had been a continuous 
increase of consumers supplied by his compeny. The present number 
was 7,700. Generally speaking, Mer rooeived very few complaints, 
and in nine cases out of ten it was found that the fault lay with the 
consumer in burning his lamp too long. He should say that the 
financial condition of the company was stronger than tbat of any 
other electric lighting concern. 

ying to Mr. WIL, Wrrmrss said the demand on the company 
for the supply of electricity was restricted practically to five days in 
the ron for a very short time in the evening, for about five months 
out e 12. 

Mr. Barmy, the engineer of the company, said he believed the 
companies who wanted orders were in 
prevailing in the City when they agreed not to charge more than 5d. 


per unit. 

Replying to Mr. Porn, Wirnrss said that although he considered 
the company well equipped against competition, yet the introduction 
of a new company would handicap it in its operation. 

The inquiry was then adjourned till Tuesday, April 11th. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. | 


NEW PATENTS.- 1899. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


5,968. “ Controlling moving bodies by wireless telegraphy.” А. A. 
Govan, J. TRorrzgR and W. Jamizson. Dated March both. 

5,975. “ An improvement connected with magnetising machines 
for extracting iron and steel particles from borings and turnings, &c., 
of brass, copper and other non-magnetic metals, also from charcoal 
and earths.” Е. B. Panrmson. Dated March 20th. 

6,002. Receiving apparatus for so-called Hertzian waves for 
transcribing same into tible signs" J. О. Scuarmn, E. Ranz 
and P. Ілррогр. Dated March 20th. (Complete.) 

6,016. "Improvements in or relating to electricity meters or 
indicators.” P. RrssLER and H. Baver. Dated March 20th. 

6,024. " Improvements in and relating to electrical inoandescence 
lampe" V. I. Feany. (Allgemeine Elektricitáts Gesellschaft, 
Germany. Dated March 20th. (Complete.) 

6,025. Improvements in and relating to electrical incandescence 
lamps" V. I. Fr. (Allgemeine Elektricitáte Gesellschaft, 
Germany.) Dated March 20th, (Complete.) 


United States.) Dated March 21%. (Üomplete.) 


ce of the conditions 


6,026. " 6 in and relating to electrical incandesoence 
lamps" V. I. Fussy. (Allgemeine Elektricitits Gesellschaft, 
Germany.) Dated March 20th. (Complete.) 

6,027. “Process for regulating the supply current for illuminating 
bodies or filaments composed of second-class 55 
lytes)." V. I. Femny. (Allgemeine Elektricitits d 
Germany.) Dated March 20th. (Complete.) | 

6,028. Process for the production of electrical resistances with 
small heating capacity." V. I. Fazwv. (Allgemeine Elektricitüts 
Gesellschaft, Germany.) Dated March 20th. (Complete) 

6,032. “Improvements in or relating to electricity registers or 
meters" O. R. Іосвиву, E. Francom and H. KUNKSLMANN. 
Dated March 20th. i 

6,038. “Improvements in controlling switches and apparatus for 
electric motors.” R. Нотонтнвом. Dated March 20th. (Complete ) 

6,052. "Improvements in apparatus for working railway points 
and signals by electricity." F. W. Wass aud A. M. THOMPSON. 
Dated March 20th. 

6,053. “ provenenn in electric lamps." 8. BERDITSCHEWSKY- 
APOSTOLOFF. Dated March 20th. 

5,054. "Improvements in electric lamps." В. BERDITSCHEWSEY- 
A»oSTOLOFF. Dated March 20th. 

6,061. “ Ап improved process of and apparatus for electrically 
heating, com or pulverised substances difficult to fuse, or 
infusible." . Вовснввв. Dated March 20th. ( Complete.) 

6,064. “Improvements in electric relays." W. L. Wss. (А.О. 
Orehore and G. O. Sqairer, United States) Dated March 20th. 

6,067. "An improved electrical drying spparatus for treating 
textile fabrics." J. M. J. Viasow-Dawro. Dated March 20th. 
(Complete.) : 

6,125. "Improvements in vestitu ri fag agenda motor road vehicles, 


6,129. "Improvements in or relating to electric batteries.” О. 
LavmrUs. Dated March 21st. 

6143. "Improvements in telephonic exchange apparatas.” А.Е. 
Lamers and J. d. Lexon. Dated March 21%. 

6,149. "Improvements in the manufacture of filaments for incan- 
descipg electric lamps, and in means applicable for use in such manu- 
facture.” W. L Уовгкив. Dated March 21st. 

6,157. Improvements in electric arc lamps." W. О. Јонивон 
and A. WUNDEBLICH. Dated March 216. (Сотріае.) 

6,159 “Improvements in or relating to facsimile telegraph a 
ratus." A. J. Вост. (W. P. Dunlany, United Staten) Dated 
March 21st. 

6,160. “Improvements in or relating to facsimile telegraph 
a parini A. J. Bourr. (W. P. Danlany, United States.) Dated 

st. . 

6,218. 5 insulating lining for electrical раса 
and process of making same.” THs Barr Тномзон-Нопвтон 
Company, Ілмттер. (G. B. Painter, United States.) Dated March 
22nd. (Complete ) | 

6,220. “Improvements in electrical incandescence lamps. 
Stemuns Bros. & Company, LiwrrED. (Siemens & Halske Aktien 
Gesellschaft, Germany.) Dated March 22nd. 

6,229. “Improvements in column printing telegraphic instru- 
ments.” F. H. W. Hidams. Dated March 226d. Е 

6,250. “Improvements in electrically illuminated advertising 
devices." O. and W. A. CHATWORTHY. Dated March 22nd. 

6,258. "Imitation cover for electric glow lamps" M. P. 
MolImwmnwYx. Dated March 23rd. 

6,269. “Improvements in electric lampholders" R. F. Harr. 
Dated March 23rd. (Complete.) 

6,2270, " or кона in oombined electrieal switches and lamp- 
holders.” R. F. Hats. Dated March 23rd. (Complete.) 


6,271. “Improvements in electric switches.” А. J. MoGuocu. 
Dated March 23rd. | 


6,296. Ап improvement in telephone systems.” J. C. BLATER. 
Dated March 23rd. (Complets.) 

6,297. "Improved apparatus for extracting or reducing metals or 
making m alloys by electrolysis." H. Bums. Dated March 
23rd. (Complete.) 

6,300. “Improvements in apparatus for electro - plating.” 
Н. BEckMANN. Dated March 23rd. (Complete.) 

6,303. “Electric safety alarm appliance to clothes hooks to prevent 
theft рови and the like.” R. Вонмтр and R. Basom. Dated 


6,921. "Improvements in or connected with surface contact studs 
for electric traction.” W. Kmasrann. Dated March 23rd. 

6,322. “Improvements in or relating to electric cables.” 
A. WHALLEY. Dated March 23rd. 


6,335. ‘An improved device for producing electric current at sea 
by the action of the waver.” M. GRA. Dated March 23rd. 
. “Improvements in volting machines" F. W. PORCELL. 
Dated March 23rd.  (Complete.) 
6,344. “Improvements in or connected with apparatus y md 
applicable tor lighting and heating by electricity.” С O. Domon. 
Dated March 23rd. | 


6,347. “Improvements in electric brakes for railway and tram- 
way vehicles" W. L. WII. (The Actiengesellschatt Elektrici- 
tatswerke (Vorm O. L. Kummer & Oo.) Germany). Dated March 
23rd. (Complete.) | 
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6,349. “Improvements in telegraph aud such like Ad 
Srammens Bros. & Co., Limrrzp, and G. W. Parry. Dated h 
23rd. (Complete.) | | 

6,358. “Improvements in apparatus for the generation and 
electrolytic application of electric currents.” F. E. ELMORE. (Partly 
by J. О. B. Югмове, India.) Dated March 28rd. = 

6,395. “ Improvements in appliances for transmitting the current 

from a charged wire to an rically propelled vehicle.” W. R. 

Wynne. Dated March 24th. 

“Improvements in and relating to electrical coin shoots for 
automatic coin-freed apparatus." M. Нетрив. Dated March 24th, 
(Complete.) 

6,420. “Improvements relating to electrical resistance boxes and 
like apparatus and switches therefor.” C. T. GAMBRBLL and T. E. 
GAMBBELL. Dated March 24th. (Complete.) 

6,439. "Improvements in combined telephonic jacks and call 
indicators.” SrexmNs Baos.,& Co,LrurTEBD. (Siemens & Halske, 
Actiengesellechaft, Germany.) Dated March 24th. (Complete.) 

6,441. “Improvements in electric cables.” T. CaRLES. Dated 
March 24th. 

6,443. “An improved pocket galvanometer.” C. Венг. Dated 
March 24th. (Complete.) 

6,473. “Improvements in electrical apparatus for igniting gas 
burners from a distance.” ©. BoLLE. (C. Fitzlaff, Germany.) Dated 
March 25th. 

6,478. "Improvements in electric arc lamps.” R. F. Haru. Dated 
March 25th. (Complete.) | | 

6,484. “The Fairy Mountain, electrical switchback ‘continuous 

-railway with enchanted reptiles, snakes, dragons, and other animals.” 
O. EngoorE and A. ORABPOULART. - Dated March 25th. | 

6,487. "Improvements in electric switches" Taz Ватшн 
Тномѕон-Ноовтон Oompany, LTD. and F. BaxoELsow. Dated 
March 25th. 

6,510. “ Differential hot-wire voltmeter.” А. M. Orank. (The 
zr * Hartmann & Braun, Germany.) Dated March 25th. (Com- 


ELECTRICAL PATENTS OF 1885 EXPIRING IN 
APRIL, 1899. 


Ws are informed by W. P. Thompson & Co. that about 100 applica- 
tions for electrical patents were filed in April, 1885. Of these some 
were never completed, and of those that were only four have been 
maintained to ran their full term, viz., 14 years, and being of con- 
siderable interest we give short abstracts of them below :— 


4,499. F. Е. Eon n. Dated April 11th, 1885. Relates to the 
rocess of making tubes or cylinders described in Specification 
o. 1,737, A.D. 1885. The cylindrical core, which expands on heat- 
ing or cooling at a different rate from the metal of which it is pro- 
to make the tube, is coated with bronze powder to recaive the 
non-adhesive deposit, and is made to rotate in the bath from which 
the metal is торох ва by electrolysis upon it, the contact being made 
by a brush wiping against the roller. The carriage traverses to and 
fro and carries burnishers made of some hard non-conducting sub- 
stance which press by the weight of the holder. The tube is sub- 
sequently detached by heating or cooling, in which latter case the 
bath must be maintained at a high temperature. 


4,671. D. G. Етт2Оввагр. Dated April 11th, 1885. Relates to 
the production of plates, more especially applicable for secondary 
batteries formed of oxide of lead. Litharge is mixed to a paste with 
ammonium phosphate, sulphate, &c. (an acid being used which forms 
an insoluble lead salt), together with ammonium chloride, which may, 
however, in certain cases be omitted. The plastic mass is then 

ressed and moulded іп а suitable frame. Those plates which are 
ntended to be used as cathodes in charging are made about half the 
thickness of those for the anodes, or a sheet of lead coated with the 
plastic mass of lead oxide and fixed to 4 connecting wire, may be 
used as a cathode. The electrolyte for charging is preferably mag- 
nesium sulphate, but ammonium or sodium sulphate may also be 
employed; the cathodes when converted into porous lead are 
employed as positivo elements in a battery trough containing 
sulphuric acid. The auodes made as above described should be 
carefully supported in the electrolytic trough to avoid warping. 
Before conversion in the trough these plates are superficially per- 
oxidised by treatment with sodium, or preferably magnesium hypo- 
chlorite. 


5,201. С. D. Aser. (C. Zipernowski, M. Dari and О. T. 
Blathy. Dated April 27th, 1885. Relates to induction coils. The 
iron is distributed во as form closed magnetic circuits near the copper 
conductors. In one form the primary and secondary are whipped 
round a ring formed of insulated iron wires. The iron wire may ba 
replaced by a series of iron plates. 


5,208. P. B. Dzeramr." Dated April 28th, 1885. Relates to fac- 
simile or autographic telegraphy, and consists in the use of 
synchronously actuated circuit-completers, by which several styles or 
fingers can be used at each end, in combination with only one line 
wire. Some of the contacts of the synchronously-actuated circuit- 
completers are used purely for synchronising purposes. One methcd 
of working the apparatus is by having the main battery continually 
in the line; another method is by connecting the line through relays, 
and only throwing the main battery into the line at the instant of 
transmission. The invention is not dependent upon any particular 
form of machine. 


E. E. Russ. 


зо аш жылу уй. АЫ. – 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
` Тномрвон & Oo., 322, High Holborn, W.O., and at Liverpool, 
Mazchester, and Birmingham, price, post. free, 9d. ($n stamps). 


1897. 


488. Improvements in dynamo-electric machines and electro- 
motors.” A. W. MansHALL. Dated January 7th, 1897. Dynamos 
and Sfotors, Field Magnets, Frames.—'The bed-plate aud standards, 
which support the armature shaft, are made in one casting, as is also 
the field magnet. The yoke of the latter is turned concentrically to 
the armature shaft, and rests on a concave fac» formed on the base 
plate, to which it is secured by a screw. The construction is some- 
what modified for a sing)e-coil machine and for an under-type 
machine. Each of the standards is bored out, and provided with a 
vertical slot to receive a cyliadrical bush through which pasees the 
armature shaft. The brushes are secured in the standards by means 
of set screws. 3 claims. | 


1,487. “ Improvements in telephone and other electric switches.” 
ted January 19th, 1897. (Date applied for under 
Patents, &c., Act, 1883, Bec. 103, June 26th, 1896, being date of applica- 
tion inthe United States.) Switches for telephone and other purposes 
consist of a vulcanite, &c., thimble having a cup secured in the 
bottom and connected to the call apparatus, two contact rings near 
the upper end connected to the circuits of the receiving aud trans- 
mitting instrumente or other circuits. The thimble is closed by a 
screw plug having an iron rod passing nearly to the bottom of the 
thimble and connected to the line. The thimble contains a small 
quantity of mercury or small shot, having some powdered graphite 
sprinkled оп or amongst the contact material, 12 claims. 


1.849. Improvements in electric railways on the conduit e 
N. H. BaLrouR and E. W. Burrg. Dated January 23rd, 1897. 
Relates to electric railways and tramways with road contacts or sec- 
tional conductors, which are connected to the main conductor by a 
trolley running in an enclosed conduit, and kept in touch with the 
vehicle by electro-magnets. The cover of the conduit is built up of 
trangverse iron bars, separated by non-magnetic material, and 

together by bolts. These bars complete the magnetic circuit between 
the trolley and the vehicle. The road contacts or sectional con- 
ductors inside and outside the conduit may be attached to the cover, 
or otherwise placed. 3 claims. i 


2,272. “Improvements in or connected with electric batteries.” 
J. L. DoBELL. Dated January 28th, 1897. An iron cell is 
so that it may be heated by a furnace or by gas burners, &с. A trun- 
cated cone of iron gauze, &c., is mounted within it, and iron funnel 
tubes dip nearly to the bottom of the cell. A porous pot, preferably 
of magnesite, is placed centrally as shown, and a tube which may 
form one terminal of the cell, is mounted within it for the purpose of 
supplying air or oxygen to the molten litharge which it contains. 
Molten lead is employed in the outer cell, and charcoal, or like car- 
bonaceous fuel is fed into it through the tubes while the cell is at 
work. The carbon deoxidises the lead, while the supply of air through 
the pipe oxidises the lead reduced in the porous cell. The cell may 
itself serve as the negative electrode. Other metallic oxides may 
replace the litharge, and the negative electrode is not necessarily of 
iron. 8. 

2,701. “Improvements in electric propulsion.”  L. Н. Nasu. 
Dated February 2nd, 1897. Relates to the electric propulsion of 
street cars, road carriages, boats, &c. A prime mover, such as a gas 
or petroleum engine, drives a dynamo mounted on the vehicle, and 
the latter supplies current to electric motors connected with the 
wheels of the vehicle. The field magnet of the dynamo is wound 
with a shunt coil, and, in the opposite direction with a series coil; 
the field magnet of the motor is wound with a series coil only. 
When the vehicle encounters great resistance, as in going up a hill, 
the dynamo automatically supplies the motor with an increased cur- 
rent at a lower voltage, and the vehicle slows down to the point at 
which the prime mover can drive it up the grade. A variable resist- 
ance is introduced into the shunt circuit of the dynamo for control- 
ling the speed of the motor. 6 claims. 


2.935. “ Improvements in switches for electric currents.” W. R. 
Rawas and J. J. Rawrixds. Dated February 3rd, 1897. Relates 
to improvements in switches in combination with lamphoiders. An 
insulated base secured to the casing of the holder, and carrying the 
terminals for the line wires and the contacts of the switch is provided. 
The terminal is connected to one contact, and the other terminal to 
one of the plungers of the lampholder. The contact connects the 
other plunger of the lampholder. The circuit is completed when a 
sliding block carrying spring contact plangers is moved by a suitable 
spindle. The base is 80 constructed as to give a quick break when 
the spindle ie drawn back. The plungers and base may be arranced 
as described in Specifications Nos. 22,402, 23,071, 24,766 and 28,704, 
A D. 1896, and may allow of the use of a selection of filaments. 
Inetead of a sliding block carrying the contacts, a rocking lever may 
be employed. 2 claims. B 


3,118. “Improvements in electrical accumulators.” R. R 
vow Ревкв and J. BERGER. Dated February 5th, 1897. The plates 
are formed with knife edges at their extremities which bear against 
similar edges on glass separators. The connections to the leads are 
made from opposite diagonal corners as shown. The plates have 
also ribbed projections provided with longitudinal In the 
negative plates the projections are farther apart than in the positive 
and intermediate smaller ribs are provided, 4 claims. 
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ont a great increase ia the number of horses. 


No 1,116. 


COMMERCIAL ASPECT OF ELECTRIC 
TRACTION IN GREAT BRITAIN. 


ONE of the most important questions of the day is that of 
electric traction. Hampered by ill-advised pseudo socialistic 
legislation, Great Britain to-day, which ought to be in the van 
of the world in respect of electric traction, and whose require- 
ments are comparatively greater than those of any other 
country, is far in the rear. Writing on this subj-ct in 


the Engineering Magazine, Ме, Emile Garcke gives a very 


clear exposition of the present state of this question. He 
shows how the traction industry has been choked by the 
same class of legislation which retarded the early electric 
light industry, and has proved so ruinous to the tram- 
ways of Great Britain. Those who have not studied 
the question of electric traction and of tramways 
generally can have little conception of the facta. The 
ordinary public is apt to think that if tramways have been 
so far a failure, there can be no hope for other forms of 


‘traction which propose to supersede horse traction. But 
the idea is quite erroneous. Tramways have been stifled 


Their proprietors have felt the hopelessness 
of the situation and have given up trying. Eleotricity 
offers the opportunity for an elastic service. It is clean, 
rapid, and frequent, in the service it gives, and 
the plant om be worked up to full capacity. 
As Mr. Garcke points out, about four-fifths of the 
motive power of a horse tramway is in the stable 
resting or feeding, and car service cannot be increased with- 
| This is not 
80 with electricity, by which an ever-increasing servioe can 
be carried on at a relatively less cost of working. 

The supply creates the demand. Steam trams seem to 
run at half-hour intervals. Of what possible use can they 


by the law. 


be except to pick up the accidental passenger. With a 
10-minutes' service traffic is compelled, and without increase 


of population, electric traction causes more people to be 


‘carried. Electric traction, in fact, is intended for people 


who now either walk or do not move. Given facilities, they 
learn to ride, and the electric cars are thus popular. They 
improve a district, and properties along their route appre- 
ciate in value, and extension is soon called for in place of 
being resisted, as it has hitherto been. In America there 
are now hardly any horse-worked tramways, but there are 
over 20,000 miles of lines electrically run. In Massa- 
chusetts alone, with a population less than that of Yorkshire, 
the tramway mileage exceeds that of the United Kingdom. 

In England alone has electric traction languished, and it 
is to be regretted that this is now entirely due to the foolish 
attitude of municipal and corporate bodies. To such an 
extent has this folly been carried, that Leeds and Bradford, 
two large contiguous cities, have each set up their own local 
lines, and have pat them down to different gauges, and this 
one injudicious act leaves these two towns still ab the mercy 


of the steam railroads. 
D 
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Municipal authorities have entirely missed the true 
interests of their ratepayers. They can do no real good by 
their little local lines, and they cannot fairly apply their 
rates to tramway extensions beyond borough limits. Hence 
stagnation and loss. Mr. Garcke is in favour of local 


authorities owning the lines within their areas and 


receiving a suitable rental, but he would not have such 
lines worked except by private enterprise. It is 
a pity that of late there has been a tendency to 
look on private enterprise as usurpation. It is to private 
enterprise we owe our commercial supremacy, and it is owing 
to a departure from these lines that we find ourselves 
being ousted by the foreigner. But the mischief has been 
now perceived, and the near future will probably see 
a check to the carrying on of huge enterprises by the Little 


Peddlington authorities, who are unfitted to enter upon such . 


works, Obviously until the Light Railways Act admitted of 
greater freedom from confiscation tramway enterprise could 
not prosper. Electric tramways require large capital, costly 
machinery, and huge power houses, and capitalists would 
never find money for such undertakings until they were 
secured in their property. The success of the British 
Eleotric Traction Company, of which Mr. Garcke is the able 
director, is a signal proof that capital is ready to be put into 
tramway undertakings as soon as it feels safe. As showing 
the obstructive efforts of certain municipal authorities, Mr. 
Garcke cites three cases of towns whose officials have barred 
progress by imposing impossible conditions. So onerous 
were their demands that the towns in question have now no 
electric traction, and the ratepayers, did they but know it, 
have been deprived of a necessity by the greed and obstruc- 
tion of their own representatives. Mr. Garcke very 
properly asks that so long as an electric tramway 
company performs its part of the bargain it may make 
with a municipality as to profit-sharing or rental of lines 
the lease should be permanent and indeterminable. 

It is under these conditions alone that the public can 
expect the best possible service and latest improvements, and 
that the company can be afforded reasonable security of future 
reward for present sacrifices. 

Municipal authorities would do well to ponder over this 
article and reflect, before it is too late, whether it were better 
to give rein to the self-aggrandisement of one or two local 
busybodies or to allow outside enterprise to step in for the 
benefit of the whole people; for we have ourselves observed 
that it is often to the mischievous conceit of an odd 
man who rules a council that much mischief arises. 
When such men are both strong and intelligent, 
their influence is invariably good; but often wa 
find such men are simply strong and deplorably ignorant, 
and if it were not pitiable, it would be amusing to tell how 
a few men in the ugliest possible of towns endeavour to 
demand costly conditions as the price of their consent. 
There are not a dozen towns in England which will not be 
improved by the overhead electric system, and in the very 
worst towns of all we find men who make believe that their 
local beauty will be destroyed. Electric traction must 
come, and it will, but first to the more enlightened 
Mid and leave the outsiders to lag still further behind in 
the race. 


THE PROGRESS OF ALTERNATING 
CURRENTS. 


IN an interesting article which appeared in the Electrical 
World for March 4th, 1899, Messrs. Houston and Kennelly 
review the progress made in the commercial application of 


alternating currente during the past 25 years. When we 
remember that 25 years ago electrical engineering gene- 
rally was but a new-born child and recognise that it has now 
attained to vigorous manhood, we expect to find a record of 
advancement by leaps and bounds. 

Alternators were applied commercially in the very infancy 
of electric lighting, but were for some time to a great extent 
superseded by continuous current dynamos, one reason for 
this being that alternators of large output required con- 
tinuous current exciters, and another being—as the writers 
of the above-mentioned article very properly add—the 
very meagre knowledge of alternating currenta, either 
theoretically or in their practical application, which then 
existed. | 

If it were not for the frequent desirability of transmitting 
power electrically over considerable distances the progress 
made by alternating currents would have been greatly 
retarded, but the frequent existence of large quantities of 
water-power at distances from large towns rendered the 
transmission of power therefrom very desirable if not 
imperative. The existence of a power station in the midst of 
a thickly populated district demands an exorbitant capital 
outlay, so that economical interests often necessitate the 
erection of a central station at some distance from the centre 
of distribution. The cost of transmission mains then 
necessitates the adoption of high voltage, which again calls 
for the use of alternating currents. All these considerations 
have, of late years, impelled the best electrical engineers to 
turn their attention to problems upon whose solution the 
successful transmission and distribution of energy by alter- 
nating currents depend. 

Little difficulty was encountered in the adoption of alter- 
nating currents for lighting purposes only, but when motive 
power was required alternating currents seemed altogether 
unsuited for the purpose. An ordinary alternator could be 
run a8 a motor, but only after being mechanically run up to 
synchronism with the supply currents. Such motors 
answer their purpose satisfactorily where they are required to 
run continuously day and night, but are practically nseless 
for intermittent work, in which they may be required to be 
stopped and started many times a day, 

The urgent need of a self-starting motor for uae on alter- 
nating current circuits resulted in the invention of poly- 
phase rotary field motors and subsequent development of 
self-starting monophase motora. These motors have now 
been improved to such an extent that, when running on load, 
their performances are equal to those of direct current motors 
of similar outputs. Induction motora—as these are fre- 
quently called—have, however, two serious defects which 
must be overcome before alternating currents can have as 
universal an adoption as continuous currents, 

Although induction motors are self-starting, their starting 
torque is too small to start on full load; and, again, their 
power factor on load rarely exceeds 80 or 85 par cent. The 
former defect requires that the motor shall start on a loose 
pulley, and so ran up to speed before load is put on; the 

tter is objectionable since it increases the losses in the 
mains per unit of power transmitted, renders the regulation 
of the plant extremely difficult, and necessitates a plant of 
greater current capacity than would be required by an equal 
non-inductive load, he magnitude of these serious defects 
cannot be gainsaid; they undoubtedly greatly prejudice the 
adoption of alternating current plante, and we may expect 
that their removal will be followed by a rapidly increasing 
adoption of alternating currents in the erection of new elec- 
tric plante. . 

The progress of alternating currents in their commercial 
application has been during the past 25 years very great 
indeed, but it is to be hoped that the next few years will 
witness those finishing touches which are повагу to make 
alternating currents as easy of adoption in distribution for 
all requirements as are continuous currents, 
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ON OSCILLATORY AND ROTATORY MAG- 
NETIC FIELDS, AND THE THEORY OF 
THE SINGLE-PHASE MOTOR. 


By MICHAEL B. FIELD. 


(Concluded from page 493.) 


Fias.10 and 11 are curves obtained diagrammatically as 
explained for a certain 20 H.P. two-phase motor when work- 
iog (а) as two-phaser ; (b) as single-phaser. 


| — 


a 


P 


= 
— 
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PR 


B. H. P. rating = 
Volts 888 = 500 
Poles e = 46 
Frequency PTT) TP = 
Speed per minute = 800 
Rotor diameter = 850mm 
» length can v = 200 mm 
Numbsr of holes in stator = 60 
" ЕТ » rotor = 45 


Stator winding equivalent to three coils of 78 turns each per phase 
—two phases. 

Rotor winding equivalent to three coils of 10 turns cash per phase 
—three phases connected Y. 

No load or magnetising current per phase as two-phaser = 9 


am 

Teakage coefficient of stator (measured) = 5 per cent. 

Resistance of stator per phase = 0°5 ohms. 
Resistance of rotor per leg = 0:0112 ohms. 

ert jones or those due to friction, ventilation, hysterises, &c. 
= 1'1 W 


From figa. 10 and 11 we gather that the above motor 
breaks down at 36 B.H.P. as two-phaser, and 15 B.H.P. as 
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single-phaser (only one stator phase winding being supplied 
with power, and that at the normal voltage). The maximum 


— 2. - nos 


efficiency as two-phaser is 89 per cent., as single-phaser 
81 per cent. The maximum power factor as two-phaser is 
0 рег cent., ав single-phaser 66 per cent. The minimum 
apparent watts per H.P. as two-phaser is 1,040, as single- 
р азег 1,400. The breaking down point occurs ‘at a slip of 
M ber cent. as two-phaser, and at 8 per cent. as sipgle- 
phaser. 

Before concluding this paper it will be advisable to take 
one point on the curves for t e above motor when running 
first as two-phaser and then as single-phaser, мош {һе 
complete diagram ont for each case. 

We will take it that by comparison with other similar 
rotors we know that the breaking down point, if in a 
constant field, will occur at 10 per cent. slip or at a speed of 
720 revolutions per minute.* 

Let F be the rotating field necessary to produce 500 volts 
back E.M.F. per phase of the stator winding. 

ч The Е.М Е. per rotor phase at 720 870 will clearly 


10 
500 X 78 x 1-64 volte. 
The apparent resistance per rotor phase at this speed 
will be 2 x 0°0112 = 001585 ohms, and the current per 
hase = 404 amperes. The rotor wave will thus be equiva- 
ent to 
404 x 10 x 1°5 ampere-tarnr, 


and the corresponding stator wave will be given by a current 
per phase of 

404 x 10 x 1'5 

К тете S {1:1 amperes. 


We have then the relation that c, = 192 c., where C, = 
rotor current per phase, and c, = the stator current per 
phase needed to balance the effect of c,. 

Let us now complete the diagram for the two-phase motor 
at a slip of 6 per cent. 

Referring once again to fig. 9, let us make the distance, 
on, equal to 10 cm. Then the speed scale will be 1 cm. = 
1 per cent. 8 поши. From the centre, 0, we describe а 
circle such that the horizontal projection, b f, for a slip of 
ср cent. equals 77:7 mm. These projections will then 

direct in amperes in the stator per phase. 

Joining the point ens the slip of 6 per cent. with 
the centre, we find the horizontal projection to be 56:9 mm. 
representing a rotor current per phase of 56:9 x 5'2 = 295 
amperes, or a balancing stator current of 56 9 amperes per 
phase. To this we add the magnetising current of 9 amperes 
per phase and obtain as total stator current 62 amperes. 

Now, with the rotor on open circnit 5 per cent. of the 
lines generated by the stator do not thread through the 


rotor bars, hence the leakage E.M.F. is 5. ог 278 volts 


per ampere per phase. The E.M.F. due to leakage with 62 
amperes per phase will thus be 172 volts, 
at us choose a volt scale of 1 mm. = 5 vo'ts so that the 

length, o т, may be taken as representing the back E.M.F. 
due to the field F. 

We eet off ор = 172 volts, p g = 62 x 5 = Zl volts, 
q r = 500 volts, and obtain as the necessary supply E M. F. 

If we now reduoe all currents and E. M. Fs. in the propor- 
tion of 641: 500 we get 


— — — —À — vx ä —-V—̃ —— — ͤ Y— 


* We can readily calculate what percentage leakage this corre- 
sponds to since we have 
4 L = ‘0112, 


where L represents the voltage per phase in the rotor due to the 
leakage lines produced by one ampere per phase and a frequency of 
one cycle per second. With 9 amperes, 78 turns per coil, 40 cycles, 
we iget a back E.M.F. of 500 volts; hence with 10 turns, 1 ampere, 
and 1 cycle per second, 

500 100 1 


H. M. F. 40 * gg Xg 
and hence remembering that the rotor is wound with three phases, 
the effect of which is 1:5 times that of one phase, we have 
509 100 1 
L= 40 * 787 5 x Y6 x 1 


where x is the percentage rotor leakage. 
09 from the relation 4 г, = 0112 we see ће leakage = 8 2 per 
cen 


x 
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Supply H. M. F. = 500 volts. 

Stator current par phase = 48:3 amperes. 

Power factor (= c:s 9) = 0:66 

Input р ss = D 570 x 66 x 2 = 81:9 kw. 
w. 


Stator C? R loss = 2° 

Rotor current per phase = 230 amperes. . 
Rotor loss ... oes = 178 kw. 

Fixed losses = 115kw 

Total loss = § 26 kw. 
Efficiency = 83 5 per cent. 
Output = 85:6 В Н.Р. 


i Тре calculated from slip and rotor and stator losses is as 
ollows : | 

Rotor loss at 6 per cent. slip = 1:78 kw. Hence total 
power imparted to rotor by revolving field = 1 78 x 2 
= 29 65 kw. Adding to this the stator loss of 2:88 kw., we 
get the input 81:98 kw. as against 81:9 kw. obtained from 
diagram by scaling off stator current and power factor. 

Of the 29:65 kw. imparted to the rotor, 1:78 or 6 per cent. 
is lost in heat, and 27:87 kw. are developed. Deducting the 
fixed losses for friotiop, &o., of 1,150 kw., we get as useful 
ontput 26°72 kw. = 35˙7 B.H.P. It is not, of course, 
quite correct to deduct the total hysteresis loss from the 
power imparted to the rotor as the loss due to that cause 
reglly occurs in the stator. To be strictly accurate we should 
separate the hysteresis from the other fixed losses (friction, 
ventilation, &c.) and allow for them separately. The error, 
however, introduced by the above treatment is of no im- 
portance when we are employing a method which is only 
approximate. 

In the foregoing curves the hysteresis torque on the rotor 
(this being in the direction of rotation) has not been allowed 
for. The correction is easily made when the bysteresis loss 
is known. In the case of an ordi rotor the hysteresis 
torque is but small, being usually barely sufficient to keep 
the rotor ranning at full speed on no load with 
the slip ring brushes raised. 

We will now repeat the diagram for the same 
motor for a slip of 3 per cent. of synchronous 
speed, when only one phase is supplied with 
current. 

Choosing the same soales as before, and 8 
assuming the existence of two rotating fields, 
F, whose polar diameters coincide for the time 
being with the axis, о uf, each field being of 
the same magnitude, as in the previous case 
we obtain, as already vi pp. the following :— 
Horizontal projection (fig. 12) b f = 81:7 mm., 
representing a forward travelling stator wave of 
917 amperes, or rotor wave of 165 amperes ; 
horizontal projection, c g = 99:5 mm., repre- 
senting a backward travelling stator wave of 
99:5 amperes, or rotor wave of 518 amperes. 
Adding in each case the stator magnetising wave 
of 9 amperes, we obtain as forward stator wave, 35°5 amperes ; 
backward stator wave, 108 5 amperes. 

We now redace the backward - field in the proportion of 
108:5 : 35:5. This we may do graphically by means of 
parallela, since o n, representa the old value of r, O t will 
represent a new value such that the correspondirg stator 
wave has a magnitude of 35:5 amperes. 

The forward and backward waves we may now combine 
into an oscillatiug one. Imagine the vectors of the diagram 
to have moved forward by the angle , then the two current 
waves will coincide representing the maximum of the 
oscillating, the forward field will have moved to the 
position, о u, and the backward field to the position, O w. 


Now this backward field precedes the current by the angle, 


x. and the E M.F. it produces in the stator winding will be 
the same as if we reverse its direction (i. e., take it to be directed 
outwards), at the same time assuming it rotating forwards 
being displaced by the same angle, x. in front of the current, 
that is, we may set it off along ov’. We now draw the 
polygon of E M. Fs. acting in the stator winding :—Stator 
current = 35°5 x 2 = 71 amperes; leakage E.M.F. = 
x 71 = 197 volta; this we set off as 39:5 mm. (o p); 
ohmic drop = 71 x 5 = 85°5 volts; this is represented 
by p q (= 71mm.). 

Back E M.F. due to forward field = 500 volta and is 
represented by g r (= 100 mm.), and lastly, back E. M. F. 


190 V £hA _ 


— а 
“Ф ze 
| Se 
< « 


due to backward field — 150 volte, and is represented by 
rs(= 30 mm.). | 
The supply E M.F. necessary will thus be 0 s = 769 volte, 
We have consequently to reduce all vectors in the pro- 
portion 769 : 500 and obtain 


Supply E. M. f. = §00 volte. 
Stator current... ae = 463 amperes. 
Power factor (= cos 9) ... 615 

Ioput m was we 1426 kw. 
Stator C? R loss 1:07 kw. 


Rotor current (forward wave) 107 5 amperes. 
" 10 backward wave)... 

Rotor total C? R loss à и 

Fixed loases 

Total losses... 

Output 


bes 151 B. H. P. 
Efficiency ... 


79 p3r cent. 


Ha mung y i m» ud 
up 
3 $ 
Q 
Р 
4 


As in the previous case wa may calculate the input from 
the slip, and the rotor and stator losses thus : — 

Rotor loss due to forward field = 385 kw. | 

Power imparted to rotor by forward field is thus 


390 x 85 = 13˙0 kw. 


Rotor loss due to backward field = 395 kw. 
Power imparted to rotor by backward field (the whole of 


which is turned into copper heating) is 395 x 100 _ 2 kw. 


197 
Stator C? R loss = 1:07 kw.* 
Hence, input = 13:0 + 2 + 1:07 = 1427 kw. 
Of the 13 kw. imparted t5 the rotor by the forward field 
8 per cent., ог more exactly 385 kw., is wasted in О? R 
heating due to the forward rotor wuve, but there is a 
further C? R loss dae to the fact that the forward field 
is dragging the rotor against the backward field with a 
speed of 97 per cent. synchronism. This loss falls to 


Af 


Fia. 12. 


the account of the forward field and is equal to 395 x 
„з 95 kw." 


The useful power developed :by the rotor will thus be: 
18:0 — (885 + 195 + 1:15) = 1127 or 151 B.H P. 

This method of calculating the input from the slip and 
the losses is always useful as a check upon the diagram 
whereby the same may be arrived at by scaling off the 
power factor and stator current. 


The Municipal Electrical Assoelation.— This year's 
convention of the Municipal Electrical Association will be 
held at Bristol on June 14th, 15th and 16th, and the busi- 
ness meeting on June 17th. 


X" = — — — — — 
— — 


© The rotor C? R loss due to the backward wave = 395 kw., of 


this 395 * der falls to the account of the backward field, and 


represents the total power imparted to the rotor by the backward 
field rotating with a speed of 100 per cent. synchronism backwards, 


the remainder, or 395 х 197 must be charged to the account of 
the forward field, and represents the power lost in dragging rotor at 
speed of 97 per cent. synchronism against the backward torque which 
the backward field exerts. 
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ON A DIRECT CURRENT DYNAMO WITHOUT 
BRUSHES. 


By ALBERT CAMPBELL, B.A, 


IT has often been laid down as a fundamental principle that 
it is impossible to construct a dynamo to give a unidirectional 
current without slipping contacts somewhere or other in the 
machine. And this principle seems reasonable enough when 
we consider the two possible cases that arise. In the first 
case & of the circuit moves so as to go on cutting lines of 
force always in the same direction. Ав an example of this 
may be mentioned Lorenz’s apparatus, in which a conducting 
disc is rotated in ita own plane at right angles to a magnetic 
field. It is obvious that slipping contacts are here abso- 
lately ne . In the second case a of the circuit 
(which we may call a coil) is во arranged that it becomes inter- 
linked with a varying amount of tic flux. Now, every 
time the flux attains a maximum value the E.M.F. induced 
in the coil changes sign, and accordingly at that moment 
the coil must be commutated with regard to the main 
circuit, for if not we should obtain an alter- 
nating current. So in this second case commutation is 
essential, and therefore it would seem that slipping contacts 
must be used here also. But this does not follow, for, as I 
now Ee to show, commutation can be obtained without 
any sliding contact whatever, and with all parts of the con- 
ducting cireuit quite rigidly connected together. | 


Fig. 1. 


Let P M Q N in fig. 1 be a Wheatatone's bridge in which в 
is a pond o other source of continuous current, and let the 
four arms be of equal non-inductive resistance, but two of 
them, P M and м Q, of pure bismuth. 

Since the bridge is balanced, there will be no potential 
difference between P and о. Now let a strong magnetic field 
cut alternately the two biamuth arms. When either arm is 
in the field its resistance is largely increased, and the bridge 


Fra. 2. 


is thrown out of balance; we thus obtain an alternating 
potential difference from P to Q. From this simple case we 
can easily pass to the converse one where a source of alternat- 
рив is made to give а unidirecticnal current. 

his case is shown in fig. 2, in which the bridge arms are 


the same as in fig. 1, but the battery is replaced by a coil, K, 
with its plane perpendicular to the plane of the paper. If the 
magnetic flux shown inthe figures now move downwards from 
F toG, and be followed at a distance equal to F G by a series 
of similar fluxes, an alternating E.M.F. will bs set up in the 
coil, K. Owing to the action of the bismuth arms, however, 
а unidirectional difference of potential will be produced from 
F to G, and a rectified current may ba taken from these 
points. To obtain a uniform continuous current it would 
only be necessary to connect in series a sufficient number of 
such «elements as shown in fig. 3, and so to dispose 


the rotating magnets that the pulsating E. M. Fs. produced 
by the several elements should be progressively out of phase 
with one another, and so produce a steady potential dif- 
ference at z y. 

To get more efficient commutation, all four bridge arms 
should be of bismuth, and they should be placed as in fig. 4, 
во that pairs of opposite arms may be іп the magnetic field 
at the same time. 


Fia. 4. 


Let us now consider whether it is possible to obtain really 
efficient commutation in this way. If the bridge arms are 
of pure electrolytic bismuth at ordinary temperatures, a flux- 
density of about 14,000 would alter their resistances by 
about 60 per cent. Inthe most favourable case, where the 
coil, x (fig. 2), is of negligible resistance, the rectified voltage 
available from F to d would, for в = 14,000, be less than 
one-fourth of the alternating E.M.F. induced in the coil. If 
very low temperatures could be used the available fraction 
would be much larger, for the resistance changes in the 
bismuth would then be enormously increased. 

The peculiar properties of bismuth in a somewhat similar 
way afford а means of obtaining rectified current from an 
alternating one without the use of moving circuits. In fig. 
5 is shown a simple arrangement which gives a partially 
rectified current. | 

A strong permament magnet is placed with one pole close 
to one of the poles of an electro-magnet, E m, excited by an 
alternating current from A. A bismuth strip, B 4, through | 
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which this current also pa, is placed between the facing 
poles, and in lel with the strip is a circuit consisting of 
a choking coil of low resistance and a moving coil galvano- 
meter, с. If the permanent magnet is strong enough, the 


Bi Em 


magnetio flux through the bismuth strip never changes 
sign, and the strip will have a bigher resistance for one 
half of the alternating current wave than for the other, thé 
result being that a partially rectified current will be sent into 
the galvanometer circuit. Even with ordinary commercial 
bismuth in which the resistance changes are relatively small, 
it is easy to get a deflection on the galvanometer which 
changes in direction when the anent magnet N 8 has ite 
position reversed. The choking coil serves to keep back 
much of the 5 component. This action of an im- 
pedance coil upon a pulsating current is worth a little further 
consideration. Fig. 6 illustrates the effect of increasing the 


impedance of a circuit of fixed resistance which has a oon- 


stant pulsating P.D. at its ends. 


Fia. 6. 


The curve, a, represents the current when the circuit is non- 
inductive, b shows the ripples partially smoothed out by 
adding moderate self-inductance, while c shows the result of 
adding very high inductance, namely, a practically con- 
tinuous current. It should be noticed that the continuous 
current obteined is exactly equal to the mean value of the 
original palsating current, although the values of their mean 
squares would be very different. The above experiment is an 
instructive one, and the result shows that in some practical 
cases impedance may be increased with advantage. Doubtless 
when rectified currents are used for arc lighting, the series 
coils in the lamps help to smooth out the current ripples and 
lessen the flickering effect, noticeable at the lower frequencies. 
Unfortunately, however, it is the high frequency ripples that 
are most easily smoothed out. : 

The arrangement shown in fig. 5 does not give purely uni- 
directional currenta, but these may be obtained from alter- 
nating ones by applying the principle there used to one or 
more of the arms of a Wheatstone’s bridge. 

Although these methods of rectifying alternating currents 

are probably of little use in commercial applications, owing 
to their low efficiency, it is possible that they may prove 
useful in connection with the measurement of certain alter- 
nating current quantities; in any case they form instructive 
lecture room experiments. 
_ It is easy to see that in the arrangement shown in fig. 8, 
instead of using bismuth, copper wires might be employed, 
which should have their resistances varied by a gas flame 
rotating with the same speed as the magnet.* 

To return, in conclusion, to our main proposition, it is 
evident that commutation can be obtained without slipping 
contacts, i. s., in absolutely fixed circuits, by means of altera- 


tions in resistance produced by magnetic, thermal, or other 


means. 


* As I have only discussed circuits with fixed rigid conductors, І 


have omitted all mention of electrolytic methods of rectifying alter. 


nating currents, 


the value either of the electri 


CALLENDAR’S ELECTRICAL RECORDING 
APPARATUS. 


Wr bave received recently a descriptive pamphlet and 


photographs of a very interesting piece of apparatus de- 
sign by Prof. Hugh Callendar, F.R.S., and constructed 
by the Cambridge Scientific Instrument Company, and we 
have seen it in action in Prof. Callendar's in 
University College. 

The idea of the action is to arrange the contaot on the 
scale wire of a bridge or 3 во that the adjust- 
ment is made automatically. To do this the galvanoscope, 
which is usually employed to show which way the slider is 
to be moved in order to obtain a balance, is replaced by a 
contact making relay, and this causes a motor to shift the 
slider in one direction or the other, accord ing to the direction 
of the current in the relay. A pen carried by the slider 
records its movement on a revolving drum, and a small 
planimeter continuously integrates the record. Fig. 1 


shows diagrammatically the arrangement of the art 
‘when connected as a Wheatstone's bridge; a b is the wire 


and c the sliding contact. А в are the two equal bridge 
coils, C a fixed resistance nearly equal to x, the resistance 
whose changes are being recorded. In what is usually the 
galvanometer circuit, 4e, between c d, is placed a contact 
maker, e, which by means of the electro-magnete, "E regulates 
the movement of the clock, A, connected by a cord to e, 
in such a way that e always finds a point which is at the 
same potential as d, and the movements of the slider are 
directly proportional to the changes in the resistance of Х. 
The wire, a 6, may be the scale wire of 55 
in which case the movement of k records changes of 
potential of any point connected to the other side, m, of the 
contact maker. Thus the instrument gives a continuous 
trace, showing on a scale of cqual divisions the changes in 
resistance of a conductor, or 
of the potential of any object. The regular movement of 
the pen over the paper 1s unaffected by the weight or friction 
of the moving parts, and the action is free from the diffi- 
culties of instruments in which the small currents actually 
move the pen, as in the ordinary recording voltmeters and 
syphon recorders. The calibration of the apparatus и 
dependent only on the resistances of continuous wires, and 
the calibration of these quantities is capable of an accuracy 
exceeding that of any other physical quantity, with the 
the exception, perhaps, of mags and length. The indications 
п es шшш are unaffected by the contact resistance of 
the slide. | 
The immediate limit ation of the accuracy of the record is 
the sensitiveness of the contact making relay, and it is olear 
that on this rests the efficiency of the whole. . The relay used 
by Prof. Oallendar ia a suspended coil carrying a long light 
lever with a fork at the end between the prongs of which 
runs à wheel with a platinum edge, driven continuously by 
clockwork. A current through coil of 4 micro-amperes 
will product an effective contact. The coil haa a resistance 
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of 10 ohms, and the action is produced by an expenditure of 
16:10^!! watt in the coil. | 

To give an idea of what this means we may remark that а 
standard relay - may be made to work with 2:10 watt, and 
Mr. Evershed's instrument works with alternating current 
with about 10D watt. In practice these recording instru- 
ments, working on a bridge as in fig. 1, will continuously 
record the value of a changing resistance within уһ part 
of its value, or the value of a potential within 443, th of a 
volt, and it is not to say more to show what a 
powerful instrument for observation this affords. ' 

Fig. 2 is an illustration of one of the instruments. In their 
present form they appear to! be perfectly efficient and very 
well constructed, but with the extended useJ they are likely to 
find, we think theylwill be'simplified in some of the mechanical 


Га. 2. 


arrangements. А very large namber of applications have 
aeu; | been ров) by Prof, Callendar, and may. be 
indefinitely increased. We saw the instrament at University 
. College recording sunshine by the difference in the resistances 
of two coils, one ex to, one shielded from. the sun’s 
light, and the record showed every passing whiff of cloud, 
and the pen was constantly moving backwards and forwards 
through small distances, even when no change occurred in 
the sunlight that was perceptible to the eye. In this par- 
ticular instrument the slider, besides carrying a pen, was 
attached to the pointer of a planimeter rolling on the paper 
cylinder, and by this the actual amouut of heat falling on the 

coil, was automatically integrated. Ourves of the 
discharge of a small storage cell, and of the output of a 
large generating station of 1,250 kilowatts, have been 


published. That one instrument should be able to deal 


| equally witb such different quantities as this last, and the 


light obscured by a cloud, is very striking. The instrument 
may bs used to record nearly all electrieal quantities, ali 
temperatures, many of the meteorological observations, 
cyclical changes in steam engines and alternating currente, 
barometric and steam press 


ure, and for many other pe: 
It is likely to prove to be an appliance of very great value. 


WIRELESS. TELEGRAPHY. 


By RANKIN KENNEDY. 


.So-cALLED ; but it is not wireless The long vertical wire 


is a leading feature in transmission electro-magnetic force to 
a distance. I would venture to make a simple explanation . 
of the action of this transmitting of force from one vertical 


wire to another at a distanoe, believing, as I do, that it can 


be easily and clearly explained on the оша, well- 
established electrical and ee principles so well known 
to most people interested in electro-magnetic work. 


It is not necessary to go back to the Hertz theories. These 


have not yet been established, nor can they be until someone 


* 


ves that the Hertzian waves vibrate at right angles to the 
e of their propagation, like light waves are 1 to do. 
Sound waves can be reflected, refracted, and detected by 
means analogous.to those used to reflect, refract, and detect 
light or Hertzian waves, and we know that the sound waves 
“a vibrate in planes at right angles to their propagation 
es. 
It will be time enough to drag in the Hertzian theories 
M Sin ordinary accepted theories fail to acoount for the 
ects. 


There are only two electrical inductive effects known to 
electricians, electrostatic and electro-magnetic, the latter 
represented by lines of foroe forming closed circuits. Both 
of them can act through air, non-conductors and conductors, 
bence it requires no wire to connect two places, from one 
of which we desire to act inductively on the other. 

Theoretically we should be able to induce an electric cur- 
rent in an instrament in New York by manipulating another 
primary current in London er Hong Kong, without any wire 
connection or cable. Practically there are some slight diffi- 
culties, such as the carvature of the earth, and the length of 
the vertical wires requisite, and if we were telegraphing 
secret messages, they could be read hy anyone with a vertical 
wire and an electric bell outfit. E | 

: Attempts were made first to induce currente at a distance 
by what may be called the coil or loop method, and this is 
still under елгы by a very eminent professor. | 

It is a method doomed to failure at comparatively short 
distances for two simple reasons. 
` The science of ‘vertical wire telegraphy is the same as that 
of the common transformer or induction coil, and so is the 
science of the loop or coil telegraphy. In the latter case we 
set up a primary coil at A, and at B a secondary coil, where 
we wish to receive messages from A; the space between is 
the magnetic circuit, a bit longer than usual in transformers 
and a good deal larger in cross sectional area than in iron- 
cored transformers; a circuit about as long as Liverpool, and 
as great in area has used. 
he simplest.coil is a single turn or loop f) ; if we set 
up two ooils O O and generate alternating currents in one, an 

ternating current will be set up in the other, and if the 
etic circuit is of low resistance and the one loop equal 

to the other, the induced E.M.Fs. will be equal to the 
inducing E. M. F. in the primary loop, always provided the 
Tu of the induced magnetic flux passes through both 


oops. | 

. Now the E.M.F. generated in a.coil of wire through - 

which the induction varies is equal to the product of the 

number of turns multiplied by the rate of change of mag- 

netic flux density. Expressed by Mr. Weeks as 
E-—44b5rFrn10*. 

F is the total flux, r the number of turns in the coil, n the 

frequency of alternations, 107 to reduce to volta. 
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. Now, in a transformer with the primary a few miles from 

the secondary loop the amount of the magnetic flux which 
reaches the secondary cannot be much more than a very 
small fraction of the whole, and the fraction which does 
reach it is not all effective, for it cuts both. sides of the coil 
in the same direction, partially neutralising each other. 

4°45 is constant in value, F is naturally exceedingly small, 
r, for reason to be seen presently, cannot ba more than one 
turn, or, better still, as Marconi has it, should be half a turn, 
the only factor left us to increase, to keep up the induction 
at a great distance, is п, the frequency ~. The higher the 
frequency the greater the distance we can operate. 

Now high frequency cannot b» worked through loops and 
coils. For at quite limited frequency a loop or coil op 
enormous resistances against high frequency E.M.F., and the 
current passing is reduced to almost z:ro. And as F depends 
on current value, we soon reach a frequency, at which any 
further increase is counteracted by the decrease in current, 
even in a single loop, vide Tesla's resulta. 

For these reasons the loop or coil method is limited to low 
frequency, and consequent]y short distances. 
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Fia. 1.—Puan. 


Natarally one at once says: “ Bat we must have a loop to 
procure a current; it must go in one end and out the other; 
that із so, for continuous currents these must have on out- 
going and return, a complete circuit. 

Bat alternating currents oan be sent up and down a single 
wire with no metallic return. All we require is a capacity 
at the top of a vertical wire, and an alternating charging + 
and —, or + and о zero at the lower end; every charge at 
the lower end rushes up the wire as an electric current and 


charges the ball, or capacity at the top, when the charge at. 


the lower end is discharged or reversed, a current rushes 
down from the capacity ball at the top. Here we have an 
alternating current produced in a single wire, and it is this 
current which induces, F, magnetic force waves to act on the 
distant wire. : 

The reason wby the wire must be long isthat length takes 
the place of 7 in the formule, that is, instead of terms we 
would take d, the length in centimetres or feet, 

Both electrostatic and electro-magnetic induction takes 
place in setting up currents in a single wire. | 

Fig. 1 isa plan of two wires vertical, fig, 2 is an elevation 
of the same. | 

In fiz. 2 the electrostatic lines are curves proceeding from 
the capacity, о, to earth, hence tte earth connection of the 
one pole of generator; the electro-magnetic force travels 
in horizontal circles and cuts the distant conductor. In 
fig. 1 the electrostatic lines are radial, they don't act in- 
ductively on the distant wire, but only act in produci 
the primary alternating current, a local effect concern 
only in the alternating current production in a single wire. 

With high frequency the inductive effects near a single 
wire are startling and interesting. 

The spark discharge has been looked upon as an essential 
in single vertical wire telegraphy, but it is not во, it is used 
eimply because it is at present the simplest and most effective 
method of producing very high frequency charges and dis- 


charges, the induction magnetic flux from the spark ќаб! is 
in the form of a thin disc, the axis of which is tbe spark, the 
spark acts for the instant of its duration as a current. 
Other methods of producing high frequency currents in 
a single wire will occur to many electricians. The sending 
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and receiving wires are simply the primary and secondary of 
а Pane The currents odaad in the secondary are 
too minute, and of too high a frequency to be received in any 
magnetic or electrio instruments ; but, luckily for vertical 
wire telegraphy, Branly invented his coherer. This simple 
apparatus makes an excellent relay, and has been adopted in 
all the long-distance work—an impossibility without it. 

There is no mystery about the long wire vertical; the 
mystery is, why should anyone use a loop and low 
ong ? 

he new Wehnelt interrupter and improved spark- 

кош apparatus may make great advances in the near 
u 


ture. 
It seems to the writer very strange, that nothing better than 


the rude, inefficient induction coil of 50 years ago should 


be the thing used for the high frequency current generating 
apparatus. 

hey may be very simple, but they are costly and noi 
durable machines in everyday constant use. 

If the wire is horizontal, there is little or no efed, 
probably because of the inductive effects of the earth, throagh 
which one-half of the magnetic flux would pass, the electro- 
static induction would also be disturbed by the proximity 
of the earth to a horizontal wire. 

The question is, what is the limit to be placed on the fre- 
qaency of the current in the vertical wire, and what is its 
impedance to high frequencies ? | 

0 pan o a single wire can be cut by its own magnetic 
flax. With a loop the flux from one side cuts across the 
wire on the other side, causing much impedanoe with high 
frequency. 


ELECTRIC RAILWAYS. 


By E. KILBURN BOOTT. 


AT the Society of Arts on Wednesday, the 22nd ult, Mr. 
Dawson peg eii somewhat summarily, to ое electric 
traction ase motors, а ure which, j 
from the еви made іп the disonnsion, was dcm 
rather unfair to this recent, development of eleotric traction. 

The lines at nt working with three-phase currents 
throughout are the Lugano tramway, the Gornergrat, Jang- 
fran, and Engelberg Rail ways, and a small line at Evian-les- 
Bains; bnt there is y sufficient evidence that the 
system has a very great future before it, and it will be а 
great pity if the Metropolitan Railway Company does aot 
give polyphase motors а trial They are supposed to be 
experimenting. 


FE 
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tage; but a railway is so called because it has stated stop- 
ping places or stations, which may be several miles apart, 
and are seldom leas than, say, 2,000 feet. It is a debatable 
point whether this is a short distance from the point of view 
of series parallel control. The writer thinks it is not. 

The shortest distance betweeen stations on the Metropolitan 
line appears to be between Mansion House-Oannon Street 
and Cannon Street-Monument, each about 1,000 feet. The 
average of 15 other stations is 2,250 feet, and on the rest of 
the syatem they are 4,500 feet or more apart. Out West, 
and towards the suburbs generally the distances become much 
greater. 

These distances compare favourably with other lines 
worked electrically, yet we find that the motors on the 
Liverpool Overhead Railway are always in parallel, and the 
motors on the Ойу and South London are always in series, 
without the current being wastefully used in either case, er 
there being any particular difficulty in accelerating d en 
If trains on these railways were liable to be “held up” by 

тв at any of the line, say, a dozen times in 

If a mile, it would be a different matter altogether. 

In replying, Mr. Dawson was anxious that he should not 
be of unduly pushing Amerioan methods, &o. In the 
early days of electric traction we did well, nay, we were 
obliged, whether we liked it or not, to follow American 

closely; now, bowever, that we have had lines 
running for some tíme and our manufacturers are able to 
turn out plant more promptly, it is time we began to think 
out these traction problems for ourselves. 

Mr. Parshall has said that directly 4,000 horse-power is 
reached on any electric railway system it becomes absolately 
necessary to use three-phase generating plant. Exactly, but 
why not use the alt ing current throughout. When the 
electric railway makes headway, 4,000 horse-power will 
be quite a small amount. Two of the New York power 
stations will be shortly equipped with about 30 suoh units. 
Just as we are adopting overhead electric traction ezelusively, 
we find the authorities at Washington and New York so 

with the electric conduit that they are extending it 
in all directions. Perhaps by the time our railways are given 
over to a combined three - phase and continuous current 
вуеш, we shall find our friends across the Atlantic going 
in strong for three-phase working hout. 
. Three-phase motors for traction should be given a trial in 
this country as soon as possible, for if there is anything in 
it we ought to be knowing at once. 


===) 


MULTIPLE CIROUIT DYNAMOS. 


THERE has recently been described in the American Elec- 
trieian a method of using multipolar dynamos having 
rallel wound armatures in which the brushes, instead of 
g connected to feed a single circuit, are connected inde- 
pendently to separate circuits, the voltage and current in 
each of which may be varied without reference to the others, 
The method is due to Mr. S. N. Rushmore, and in the 
article to which we refer figures are given of a series of effi- 
ciency tests on a four-pole machine feeding two circuits at 
different voltage and current. The machine was shant 
wound, the magnet.coils being in two circuits corresponding 
to their respective pairs of brushes with regulating resist- 
ances for the purpose of varying the voltage. The general 
result of the tests appeared to show that such a method of 
connection was quite feasible. 
us see what takes place in a multipolar dynamo oon- 
nected in this manner. The figure shows a four-pole machine 
їп which one pair of magnet limbs are fully excited, while the 
others are not excited at all. The magnetic lines in the 
armatare when they reach the points, A A, have two paths 
before them, they may either pass through the armature core 
from a to A, or they may pass шоп the right-hand air- 
gaps and limbs up to the yoke. The lines in the yoke 
similarly when they reach the point, в в, may either traverse 
the yoke from 5 to B, or they may pass through the limbs and 
air-zap to the armature. As the paths, A A and B B, have a 
reluctance which is practically negligible in comparison with 
the alternative route, the lines naturally take these paths and 
the magnetic distribution is as shown in the figure. 


It is immaterial whether we employ a ring or drum arma- 
tare, bnt in order to follow the course of the currents more 
readily we show aring. When the machine is on open cirenit 
we have the full voltage, say, 220 volts, on the left-hand 
brushes and nothing on the right-hand. Let ns follow the 
path which a current would take as it entered the top brush. 
Here it would divide and pass through the circuit, c, which 
consists of a quadrant of active conductors, to the 
left-hand brash. The other portion would pass throagh the 
cirouit, D, which consists of one quadrant of active con- 
ductors and two quadrants of inactive ones finally also 
arriving at the left-hand brash. As there are an equal 
namber of active conductors in each cirouit the voltage 
generated in each circuit will be equal. We see, then, that 
when the external circuit is closed and ourrent caused to flow, 
the current, in its passage through the armatare, will have to 
traverse two circuits of different resistance. 

Each armature cironit will generate the same E. M. F., but 
in circuit 0 the current will traverse one quadrant only, while 
in circuit D it traverses three quadrante, As the terminal 
voltages must be equal, the currents in the two circuits must 
be different, their values being in inverse proportion to the 
resistanoe of their respective paths. 

The current in the right-hand half of the armature will 
ве up a slight field in the right-hand magneta, but the 
E.M.F. so generated will be in the same direction as the main 
E. M. F. in one portion, and counter to it in the other, so that 
its resultant effect will be nil. 

As an ‘example we will take the case of а four-pole machine, 
compound wound, having an output of 220 volts and 800 
am , the armature resistance °020 ohm, shunt 
ooils 18 ohms each, and series coils *005 each. At full load 
the total volta generated will be 228 and the carrent 312 


amperes. The current will be equally divided in the arma- 
ture, sothat there will be 78 am in each quadrant, and 
the watts loss in the armature will be 1,950. The electrical 
efficiency will be 92:8 per cent. 

Now, suppose the machine to be idle on the right-hand aide, 
with the left hand supplying 220 volts and 150 amperes to its 
circuit. The courrent will now take the two paths, c and D, 
and the amounts into whioh it will divide will be 117 and 89 
ampəres respectively. The watts loss in the armature will 
be 1,461, and the electrical efficiency of the machine will be 
91:5 per cent. . 

These figures show that this lop-sided method of working 
need not seriously affect the roan of the machine, but it 
should be pi out that there will be sparking unless the 
reversing field has been made strong enough to commutate 
a current of 117 amperes per condactor instead of the normal 
current of 78 amperes conductor, There is another 
point to be considered, and that is the side pull upon the 
shaft due to the unbalanced magnetic forces. With an 
armature 21 inches diameter and 12 inches long, a gap 
density of 89,000 lines per square inch, and a polar angle of 
60°, the resultant horizontal pull will be about 4,000 lbs. 
This would give a ure on the bearing surfaces of about 
50 lbs. per square inch, so that (so long as the shaft is strong 
enough to withstand deflection) in an emergency a four-pole 
machine may be ran with one side idle and the other doing 
half the normal output of the machine. It is not necessary 
to investigate the case when both sides are working but 
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giving different outputs. We have shown that the extreme 
стен possible, and any intermediate case ів, of course, also 
e. | ; 
Pt ів B in the article to which we have already 
referred, that a machine of this type would be very suitable 
for accumulator installations, as one side could be shunt- 
wound to give 185 volta, and the other compound wound to 
give 100 volts. Such a machine, however, would very seldom 
be called on to give current on both sides simultaneously. 
Generally, when the charging side was working, the other side 
would be idle, and vice versa, во that the machine would work 
under its worst conditions. For such a we consider 
an ordinary 100-volt machine, with a 35-volt booster, prefer- 
able. The system might, however, be used in connection with 
feeders, the length and losses in which vary. Thus a СЕ 
machine might supply independently three pairs of feeders, 
each requiring a different voltage supplied at its terminals, 
11 order 15 maintain a ша vollag at far er 
e pair of magnet coils corresponding to each. pair o 
feeders could be over-compounded to give the required voltage, 
and boosters and feeder boys might be dispensed with. —— 
Possibly the idea may. be worth the consideration of our 


central station engineers, and at any rate it could be easily — 


tried. 


INTERESTING STATIC MOTORS.“ 


By HOWARD B. DAILEY. 


Тнк amateur worker in static electricity who possesses a 
good influence machine finds himself equipped with a source 
of much instructive entertainment for himself and scienti- 


eight-plate 


illustrated in Scientific American Supplement, No. 584, are of 


endless variety, and, when aided by suitable accessories and 
manipulative skill, luminous effects of great brilliancy and 
exceeding beauty may be produced. Such manifestations 
naturally appeal chiefly to the eye, but not less interesting to 
the student of physics is that claes of experiments dealin 
with the conversion of mechanical energy into electrical an 


back again into mechanical energy in a manner readily per- 


ceived by the eye at a glanoe. 


Statio Evzorato Мотов.—ВисїРвооАттна. 
Га. 1. 


To demonstrate this principle, as well as to exhibit iu a 
striking way the operation of electrical traction and repulsion, 
the writer has devised two forms of static electrical motors. 
Fig. 1 is a small horizontal engine. At the ends of a vul- 
canite lever or walking beam are two wooden balls covered 


© Scientific American. 


. Sheet of notepaper standing upon edge and 


with gold leaf to give them a conducting - surface. These 
play up Pa down between upper and lower sets of stationary 
rass 


The two upper balls, which are in metallic connection with 
each other, are supported above the walking beam upon four 
perpendicular glass pillars and are connected with one of the 
conductors of a static machine. The lower balls, which are 
not insulated, are given an earth connection through a bind- 
ing post in the ebony bed frame of the engine. As the 
upper balls become charged through the action of the 
machine, their attraction causes the nearest of the two 
movable balls to rise within striking distance, when it 
receives a spark, thas becoming itself electrified, and is 
immediately. repelled downward to one of the earth con- 
nected balls, to which it yields up its charge. Being now in 


. &neniral condition, it is again attracted upward. As the 


material separating the moving balls is an insulator, the 
action of each is independent of the other, one bei 
repelled while the other is attracted. A reciprocating 
motion is thus given to the lever which is communicated 
to the fly-wheel shaft by means of a connecting rod and 
crank diso. 

Since the attractive and repulsive force of static electricit 
is far from powerful, it is essential that machinery operated 
by it should be very light and freely running. To this end 
the moving balls, which are about 1j inches in diameter, 
are made hollow and very thin, being tarned in halves and 
glued together. The fly-wheel, which is of gilded wood, is 
very light and rans in pivoted bearings, as does the walki 
beam. This beautiful little machine, highly finished in 
its parts, presente a very attractive appearance and rum at а. 
rapid rate of speed ; the click of the sparks as the swiftly 


flying balls charge and discharge themselves being 8 


suggestive of the puffs of a steam engine. Watchi 

instrument in operation, an observer, unaware of the 
lightness of the moving parts, is impressed with the idea of 
considerable power, but is somewhat surprised to find that a 
leaning at a 
slight angle against the rim of the fly-wheel soon brings it to 
rest. Fig. 2 is a simple rotary motor. Into the hub of a 


Rorazy Erro Moros. ` 
Fia. 2. 


horizontal spindle, whose indented ends receive pivot-pointed 
screws passing through the tops of two upright bras 
standards, are inserted four slender valcanite rods carrying 
ab their outer ends gilded wooden balls. At the opposite 


sides of the ссор 2 a = E the revolving balls 
are placed two larger of polished brass, su upon 
glass rods and connected respectively with the Opposite poles 


of a static machine. The current being turned on, attraction 
and repulsion cause a rapid rotation of the spindle. 

This motor, from its continuous rotary action, is much the 
more powerful of the two, and has about it a sensitiveness 
and life that is wonderfally taking, while its appearance in 
the dark is highly interesting. Both these instrumenta run 
very satisfactorily either from a small influence machine or 
an ordinary frictional machine, furnishing an excellent illus- 
tration of the reappearance as mechanical energy of part of 


` the power applied to the static generator after having been 


transformed largely into electrical energy. 
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THE POST OFFICE AND TELEPHONY. 


By A STUDENT OF THE PROBLEM. 


WHEN a pioneer in the electrical industry like my revered 
friend, Mr. S. A. Varley, approaches a subject with “ the 
pole object of bringing home to the British publio the evil 
consequences of converting applied science into a Govern- 
ment trading monopoly,” it may seem ungracious to criticise 
the articles which he has contributed to your columns, but 
when the immediate objeot is to awaken the Legisluture to 
the advantages of free trade for telephony, telegraphy, and 
the carriage of letters, there may be some excuse for a 
rejoinder. Eminent economists have shown how much 
better it would bave been to undertake service by 
private effort, but the conveyance of letters by a Govern- 
ment Department exists, and there is no danger of the 

modifying the conditions, The telegraphs 
are now under similar control, and whatever may be 
said to the contrary, are so generally recognised as 
being in good hands that they are likely to remain there. 
The subject which the Legislature has to seriously consider is 
the position which is to be assigned to telephony. Mr. 
Varley, like most of ns, is impreased with the benefits of 
competition. It is so pleasant to see competitors out their 
throats for our benefit, and it is so comforting to reflect that 
all the time the competitors themselves are being forced by 


circumstances to devise improvements and to put forth the 


full strength of their thews and sinews to exist, The advan- 
teges of competition ss they appear to us most olosely are 
great, and it is not surprising that we shonld forget that they 
are sometimes dearly purchased, if we are not indeed disposed 
to give oredit to competition for results which have been 
obtained by its absence. I quite agree with Mr. Varley 
that s comparison of the railway and telephone development 
is to the disadvantage of the latter, but it does not lead me 
to the same conclusion. One great element in the develo 
ment of the railway syatem was the granting of a monopoly 
to th ро» They put down their moe. and they 
obtained or lost their Act as the case may be, but if they 
obtained it they had the assurance that so long as they oom- 
plied with certain provisions, and the necessities of the 
district did not require it there would be no possibility of a 
competitor ranning a line alongside theirs. It was the 
much - abused monopo 7 which gave us our great trunk lines 
and started the. organisation. The Telephone Com- 
ny was .treated differently because the conditions were 
ifferent. The Bill for the purchase of the telegraphs 
` “introduced by a Disraelian Government,” was happily 
completed by “a Gladstonian-Jobn Bright cabinet,” who 
took care to protect the interests of the country by inserting 
a clause which ensured that they were not paying for 
something which might be valueless next day. . Varley 
says that the telephone was outside the provisions of the 
Telegraph Act. The Telephone en said so too, but 
. then, unfortunately, the Judges sai e reverse Mr. 
. Varley attributes the decision to “the command of leading 
scientists as special pleaders,” but surely such leading 
scientists as Lord Kelvin and Sir Frederick Bramwell were 
on the side of the Telephone Company. “The Law is a 
hass” no doubt, but the decisions of legal tribunals are not 


to be gainsaid. Hence the Telephone Company could not be 
a sovereign. It had to be content to be a vassal 
and to pay tribute to its sovereign. It need not 


have gone on with its work, but happily it consented to do 
so on the terms proposed. There were others who 
sought to гер the benefits of competition, but the Telephone 
Company had patents. . The patents became the subject of 
legal decisions, There are many who thought again that 
“the law is a bass,” but nevertheless the law had to be 
obeyed. Hence the Telephone Company had practically a 
monopoly until the expiry of ita patents made it possible for 
others to work, and then there seemed some chance that an 
object lesson might have been gained, but with the help of 
much talk by the promoters and a little wool from Parlia- 


ment a com ion of forces was ensured. Had the com- 
bination not been effected the “ blessings of competition 
in telephone exchange work might have been demonstrated 


in practice. As the combination was effected there has 
been no opportunity of bringing home the disadvantages, 


attached generally. 


and every opportunity of enlarging upon the sup 

advantages of such competition. That Mr. Hanbury should 
see advantages in competition is not surprising. He has 
excellent reasons for it. That Parliament and public 
should see advantages in it is not surprising either. 
They have excellent reasons too, though perhaps not 
exactly the same, To compare competition in tele- 
phone exchange work with competition in other branches 
of applied science or trade is to compare different things. 
You have so often insisted on the importance of unity 


. in system ‘and control that there is no occasion for 


me to go over the ground. But the concentration of this 
control in a Government Department troubles Mr. Varley. 
Why? Because of the dominating inflaence which it gives 
to individuals, which influence may be used to the detriment 
of inventors personally, and the science to which they are 
The mental attitude of inventors is 
not readily comprehended. "Their range of vision is wide, and 
the consequences which result from a disposition to carefully 
estimate independently the value of their inventions is liable 
to be seriously distorted by them. The instances which Mr. 
Varley gives of the action of Postal authorities in their own 
domain seems to show a catholicity of view which confirms 
the very general impression that any useful invention is nct 
only adopted, but improved by the experience of the Postal 
Department. 

he dominating influence on electro-dynamics generally, 
which Mr. Varley secs is not observable to others, though 
there are undoubtedly numbers of people who oonsider that 
their inventions ought to have received more attention. So 


long as there are inventors and so long as here are authorities 


who have to determine the adoption or rejection of more or 
leas new ideas it is inevitable that there must be disappoint- 
ment and dissatisfaction. Such an argument to support an 
attitude of free trade in telephones has no weight. The 
telephone must be a monopoly, and in England a monopoly 
should be Governmental. The Civil Service of England 
stands higher perhaps than any in the world, and those who 
have come in contact with the officials of a Government 
Department, are almost without exception impressed with 
the ability of its officers, and the way in which they identify 
themselves with the work to be done. Whether the Govern- 
ment should be allowed to compete with the company or 
buy them np is just the question which it seems to me the 
Legislature should be called upon to determine. I qaite 

e with Mr, Varley that the Post Office should not be 
allowed to confiscate the Telephone Company's property. 
There should be no occasion for it. Let it be i 
that the Government is the authority to undertake 
the working of the telephone, and it becomes only a question 
whether it should begin de novo or acquire the existing 
works. A solution is to be found in the avoidance of com- 
petition. 


THE COST .OF SUPPLY TO SINGLE-PHASE 
ALTERNATING MOTORS. | 


` THERE are some aspects of the question of supplying а 


motor load upon single-phase alternating current olrouits, 
which although they have as yet undergone little or no 
discussion among central station engineers, are beginning to 
have a decided and pressing interest. In pointing out the 
salient facts of a question which will certainly require 
solution in the near future, we may leave aside all discussion 
as to the relative merits of oontinnous and al i 
currents, single and polyphase, for the supply of motors, and 
consider only that there are in this country many single- 
hase alternating current systems in towns where the motor 
output, even when fully developed, may very possibly never 
become more than a half of that for lighting; that in such 
cases the engineer cannot boldly lay down a continuous 
current network for power alone, but simply has to make 
the best of the mate to hand; and that a motor load is 
generally believed to be desiruble, if only for its effect upon 
the load factor of the station. 
Single-phase motors as now made are simple, efficient, and 
reliable in a high degree, and in these respects compare very 
favourably with the continuous current motor. Their 
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drawbacks—which appear to be inherent in the type and not 
likely to yield to improved methods of design—are that for 
а given starting current their starting torque is very small, 
necessitating the use of loose pulleys and striking gear, and 
their low power factor. The first mentioned fault does not 
greatly affect the station engineer, but is rather the affair of 
the user who has to make arrangements for putting the load 
on gradually. The second, however, affects him largely. 
In the descriptive pamphlet of instructions which the 
manufacturer sends out with the motor, the power factor 
characteristics of the motor are popularly explained as a 
slight but necessary evil, and it is carefully pointed out that 
the user must see to it that he be supplied with a true watt- 
meter, a8 otherwise he will be charged for more energy than 
he actually uses. He therefore does 80, and is so supplied. 

As long as the motor load consists of a dozen or so of 
small rating, driving ventilating fans, barbera’ brushes, and 
sausage machines, the matter is of no moment. In many 
towns, however, these motors are largely used in printing 
works, for driving shafting in workshops, for pumping, a 
so on, their aggregate horse-power running into many 
hundreds. When this is the case there can be no doubt that 
an appreciable loss to the supply undertaking results from 
charging for the energy consumed on the true watt basis. 

Nearly all the items which go to make up the total cost of 
a unit sold are affected adversely by a low power factor. 
Considerinz only the effect upon the capital oost of the 
generating, transforming and distributing plant produced by 
a reduction of the power factor from unity to °5, it is obvious 
that, allowing the same percentage loss in working, the 
section of copper in generating machines, high and low 
tension mains and transformers must be doubled, or else 
higher working losses must be permitted throughout the 
system. | 

It is, of course, true in most cases that the major part of 
the motor load is supplied during daylight hours when the 
mains and transformers are otherwise lightly loaded, and that 
very few stations are likely to have anything like во low a 
power factor as 5 at full load. But it must be borne in 
mind that during the winter months the motor load certainly 
overlaps the lighting load by two hours or more, and that, 
in any case, allowance has to be made in mains and trans- 
formers for each individual motor to run during the hours of 
full lighting load. Farther, assuming the greater part of the 
load to be made up of small and medium sized motors, many 
of which will be running light or but partially loaded, it is 
unlikely that the average power factor at the station would 
be as high as 5. 

In any case it is unfair that the extra oost of supplying an 
inductive load should fall equally on all consumers, irrespective 
of the nature of their demand, which is what, happens when 
the ordinary rate—that is for true watts used—is ch ; 
for in all cases, to charge the user of a motor by the Ё 
of a true wattmeter is to secure a smaller return for capita 
sunk than that brought in by the ordinary consumer. 

- On the other hand, to charge by the reading of an ampere- 
hour meter, besides being unfair, would certainly have the 
effect of stifling in its infancy what promises to become a 
considerable source of revenue. Possibly an approximation 
to a fair charge would be to take the mean of the units 
recorded on an ampere-hour meter and those recorded on a 
wattmeter in series with the former. In the case of the 
ordinary small consumer, however, the cost of the additional 
meter or similar device would go far towards neutralising any 
advantage otherwise accruing. It is, therefore, not easy to 
suggest how the difficulty is to be overcome, but as it is 
certain to come into considerable prominence in the near 
futnre it is to be hoped that it will shortly undergo authori- 
tative discussion. 


CORRESPONDENCE. 


Temperature Correction Tables. 


An article in your issue for March 81st presents us with 
а new empirical formula developed by Messrs. Olark, Forde, 
and Taylor, for the temperature-correction of the electrical 
resistance of copper. This formula involves two ooefficienta, 


Taylors “law” is that it precisely fits the observed 


corresponding respectively to the first and second powers of 
the temperature-differences. Under ordinary circumstances, 
such а formula would be too complex, but I understand from 
your article that the results have been worked ont and 
tabulated for each degree of temperature within a useful 
range, so that subsequent application of the formula to 
practice is a very simple operation. 

Your comparative table of figures, calculated from formule 
new and pe exhibits pu ы ея & Тауіог 5 
to great advantage, y jastifying your opinion, wi 
which I concur, that where atti ieman a table is still used 
it should be replaced by these new tables. But I venture to 
think that your comparative table is scarcely generous 
towards the logarithmic law. In line D you give the figures 
* calculated from a logarithmic law” from the values at 32° 
and 72°, and similarly in line E those calculated from the 
values at 32? and 100? ; your artiole describes them as “much 
inferior" to those derived from the straight-line law. It 
looks rather as though there was some small error in the 
choioe of the logarithmic rate of interest, I have found it a 
good plan, in such cases, to take the arithmetic mean of all 
the rates calculated from every pair of alternate observation 
н throughout the “observed” curve. Mesers. Clark, 

orde & Taylor at D and E have probably taken only the 
first and last points on the “ observation " curve. 

I entirely agree with you that “the straight-line law,” so 
far as copp2r is concerned, is “amply good enongh” for 
cable work. The appropriate straight-line law will never 
lead to errors greater those due to our ignorance of the 
real temperatare of the cable, and the variables of the 
measuring apparatus as usuall . The logarithmic 
law has the advantage that the calculations for oe, 
and “dielectric” are of the same form with one ; 
the logarithmic tables are consistent and simple in construc- 
tion. But, personally, I prefer to spend the law-seeking 
time upon ensuring the accuracy of the direct observations. 
The observed results—not those calculated from an arbitrary 
law—are then plotted, and the length of ordinate corre- 
sponding to standard temperature is measured on the 

observ à curve. 1 a А weder the ordinates 
corresponding to every other degree temperature are 
divided in succession by this standard ordinate. PT hus, in a 
few minutes, the де. де, multipliers are obtained, and the 
consideration of arbitrary formula is left to those whose 
pleasure it is to “soar away on the wings of extrapolation.” 

The redeeming merit of Messrs. Clark, Forde and 


between their own limits of direct measurement ; the tables 
themselves are therefore beyond oriticism, but a similar 
result might have been obtained by a simpler “law,” or 


even withont a “ law.” i 
o Appleyard. 
April 4th, 1899. 


Six Wheels for Electric Carriages. 


In your interesting account of the Joel electric carriage in 
to-day’s issue, you refer to the difficulty of designing a 
шо шнын not require a horse to complete the 

ect. | 

The difficulty may, perhaps, be over by the introduc- 
tion of six wheels і plaoe of the joder four, as in a 
design recently published by me for a heavy steam freight 
car. The motors would then act on the centre pair of wheels, 
the two other pairs being steerers connected together so as to 
turn equally in opposite directions. 

In this way much more battery space would be available, 
while the extra wheels would prevent the increase of weight 
fran BETE itself Ы greater recent to sink in soft 
places. e driving wheels, as carrying a larger proportion 
of the load, should no doubt be rather бот han the 
others, bat the wheels should all be of equal diameter so as 
to be comfortably stowed away below the carriege body. 
Railway carriages were first hnng between the wheels like 

i coaches, and we may, perhaps, take a lemon from 
their development to present arrangement. 

Alfred J. Allen. 

London Institution, E.C. 

April 7th. 
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The Absolute Block System of Signalling on Railways. 


In yours of 7th inst., Mr. C. E. Stretton says his atten- 
tion has been directed to a letter by Mr. Christopher J. 
Little. It was Mr. Stretton who directed my attention to 
your journal re the above, so that he did not require any 
person to direct his attention to my letter. 

He states that the abeolute block system was in use 
up iri before 1865, and that he remembers it in use 
on the Midland Railways (he leaves out the date when he 
first saw it in use), the date he put in the papers some 
nine years ago, was 1860, he was at that time only 15 years 
age; bat the system of signalling has been altered since 

date, and, therefore, Mr. C. E. Stretton is something 
like 40 yeara behind the times. Forty years ago there 

no starting signal fixed, line clear" was then given 
when & train passed the home signal; at the present time a 
train must pass the starting signal before “line clear” 
must be given. 

He further states that the Government some years ago 
1 my case, and found that my claim was not 
f on fact. This statement is absolutely groundless, 
as no letters from the Government to that effect has been 
received by me or by Mr. Stretton. 

I have not only a claim against the Government, but also 
against bis friends, the great signal manufacturers, Messrs. 
Saxby & Farmer, as I sent it to them, 1866, and they have 
worked my system ever since ; I considered I was entitled to 
some commission for having introduced the absolute block 
system ” to them. In 1887 Mr. О, E, Stretton wrote an 
р letter in Iron about Saxby & Farmer's patent 

ate’ block system,” and Mr. Stretton would not be 
aware at that time that I was the inventor of the patent. 


Christopher J. Little, M.S.A. 


In your journal, March 31st, Mr. F. W. Cooke refers to 
my claim against the Government as the inventor of the 
absolute block system of signalling on railways. My claim 
is in accordance with a circular sent me by the the Prime 
Minister, 1870 ; and also in accordance with a circular sent 
me in 1886 in answer to my letter, “ What was required by 
the Government for working the railway traffic in the United 
Kingdom ? " | 

The circular stated that an “interval of ” must 
be kept between following trains; no mention is made 
sbout the electrical instruments ; therefore two stop signals 
must ba kept at danger behind all trains, and as I pub- 
lished that system in 1865, I claim to be the inventor. 
When it was stated in the papers, 1865, that it was im- 
possible to work the railway traffic in foggy weather with- 
out collision, Sir W. Cooke and all the inventors, patentees 
of railway signalling, and railway signalling manufacturers, 
were alive, but could not find out a system of signalling to 
make it possible to work the railway traffic. I was at that 
time an apprentice on the Great Western Railway ; it must 
therefore be very humiliating to those scientific gentlemen, 
to think that an apprentice on the railway should know 
more than the managers of the great railways, and the 
signal manufacturers and patentees, how to work the reil- 
way traffic with safety in foggy weather without collision. 

. Cooke refers to the permissive blook system, that ir, 
he states, like the rest of the writers, upon the subject, i. s., 
“that in which two or more trains are allowed in the same 
section this, as Mr. Little states, is not the absolute block 
т bat it ss nevertheless in use.” This statement is 
absolutely incorrect, and it appears to me to ba copied from 
the authors of “ Railway Block Signalling,” and therefore 
Mr. Cooke does not understand the present system of 
“absolute block system,” or he would not term it the 
* gbsolute block system." 

I think I can safely say that by my correspondence with 
the Government upon the subject they acknowledge me 
the inventor of the “absolute block system of signalling 
on railways, made oompulsory by Act of Parliament, August 
80th, 1889, by which all railway ngers are compelled 
by Act of Parliament to travel under my scientific gui i 

I therefore challenge Mr. F. W. Cooke, in the sum of £5 
(five pounds) to prove that I am not the inventor of the 
present system of railway signalling known as the “ absolute 


blook system," made compulsory by Act of Parliament, 
August 80th, 1889, the challenge money to be given to 
some charitable institute. 


a, Electric contact breaker wires; h, Treadles c, Rails, 


I enclose a sketch of the Automatic Absolute Blook 
System, so that any of your various readers will understand 
the system and see that it is impossible to have a oollision 


if faithfally carried out. 
| Christopher J. Little, M.S.A. 
17, Groombridge Road, 
South Hackney, N.E. 


[We do not think any useful urpose will be served by a 
continuation of this discussion.—Ens. ELEC. REv,| 


Paper Telephone Cables. 


I have been much interested in the article in the current 
issue of your paper on Paper Telephone Cables,” as in tho — 
latter part of 1891 and early part of 1892 I made a v 
large number of tests on some pa иери cables whi 
were being made for the New York Telephone Company, for 
their underground lines running through the City. 

These cables consisted of No. 18, No. 19, No. 20 B. 
and S. wires, insulated with paper, wound in a loose spiral ; 
each pair of wires being twisted together, and various we 
being strained up in the usual manner, the whole being held 
E by a cotton braid. 

he cables were dried for 24 hours at a temperature of not 
less than 220° F., ineluding several hours under vacuum. 
The cables were passed directly from the drying pans and 
covered with lead, the ends being saturated for about а 
foot or 18 inches of their length with paraffin to exolude 
moisture. | | 

The diameter of a single wire covered with paper was 125 
inch. With these cables we had no difficulty in obtaining a 
capacity of between 080 and 085 microfarad per mile. 

ost of the cables were made up in lengths of about 300 
feet; this being about the average distance between the 
conduit man-holes. | 

At the same time we made several experiments on single 
wires with various methods of insulation. 

We used & single No. 18 B. & S. wire, insulated with 
paper to a diameter of 125 inch, dried for 24 hours at a 
temperature of 220? F., inoluding 4 hours under vacuum, all 
wires covered with lead; one sample of each insulation 
having the lead pressed on very close to the insulation, and 
in the other case the lead being pressed on loosely. The 
lengths of cable being about 200 feet. 


Close lead. Loose lead. 


Nature of treatment. Capacity Insulation] Capacity Insulation 


per mile | per mile | per mile | per mile 


mfds. megs. mfds. megs. 
Dry, twine and two papers ... ТР 2 105 v. h. 
. 4, Ordinary single e) 7184 v. h. 109 v.b. 
J ТОТ 
Vaseline 85 tee 326 683 16 1,710 
T. &OC.compound  .. ..| 3205 v.h. 129 v. h. 
Double- boiled linseed oil ... | 00 58 514 26 


Paper кие ашчы ал | 
1 paraffin an 
vaseline, jtd L4 ' „| 7928. | 1060 1151 | 1,600 


Temperature of water in tank in which cables were 
submerged, 444° F. The insulation was measured with au 
E.M.F. of 500 volta. Capacity with E.M.F., 100 volts. 

F 
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The following are results on some cables which we made 
about the same time, the diameter of the insulated wires 
being 125 inch unless otherwise stated :— — 


Cable consisting of: Insulation. ile eee 
7 No. 18 B. & 8. ... | Jute and T. & C. compound 181 
7 pair No. 18 B. & 8. | Dry hard paper ids is 117 
7 No. 18 B. & 8. ... | Cotton and T. & C. compound '246 
20 No. 19 „ Paper, resin and vaseline "221 
7 No. 16 „ Jute and T. & C. compound ... | 218 
19/16 B. & 8. А ii i s" iss :226 
25 No. 20 B. & S. | Paper and T. & C. compound; 
eter ‘110 inch. T" ‘180 
19 pair No. 18 B. & 8, | Dry hard paper s e| 071185 
52 " " - Dry loose paper iss $i 0906 
26 a 19 -p Hard paper and T. & C. com- 
| | pound; diameter ‘10 inc 178 
51 19 99 [T] | Loose paper eee eee eee 0836 
7 „ 18 „ Dry loose paper «ss e '(793 
7 $i m os Paraffined loose paper Ses 107 
50 » » »" 99 * » eee "115 


Trusting that this information may be of interest to some 
of your readers. 
Arthur Churchill. 


We have been asked by those gentlemen for whom we are 
acting as experts in connection with the patent Leno cable, 
to point out certain inaccuracies in the article entitled 
* Paper Cables used in о. 

Your writer remarks the great difference in the 
speaking properties of rubber and paper cables is due to the 
much lower specific inductive capacity of the paper. Some 
рош 18 due to this, but the great diminution of solid 
dielectric in paper cables is the chief gain. Itis in reducing 
by 25 per oent. this quantity of solid material without 
reducing the interval between the wires and lead that Leno 
secures a 15 per cent. improvement of capacity. 

The statement that “the capacity of paper is very little 
above that of air which is taken as unity” must not pass 
as accurate. The specific capacity of the paper used for 
telephone purposes is about 1:8, and is 40 per cent. nearer 
the figure given by the writer for rubber than to unity the 
figure for air. Henoe, again, the use of substituting air for 
paper in the meshes of a oellular substance. Cellulose 
materials have a further advantage in the absence of resinous 
size or gum which is slow to take up electric strain which 
figures 80 importantly in rubber compositions. | 

It is stated by “ E. J. J.” that the minimum capacity of 
a rubber cable is 29 microfarad, a remark which is of as 

little use without the overall diameter of the cable as the 
next, which says that a mile of paper-insulated wire should 
not exceed *085 mierofarad where the overall dimensions are 
given wrong. No paper cable having 612 wires 20 gauge 
and an outside diameter of 23 inches (inside diameter 
2°48 inches) ever gave an average capacity of *08 microfarad. 
We have (assisted by Mr. Braby) as the result of innumer- 
able calculations and experiments plotted the curve connecting 
capacity per mile and sectional area of copper per unit of 
air space in the lead tube. Such capacity resultes as 
„E. J. J.” names are too good to be true. 

Again, a paper cable having the capacity and diameter 
stated, will be found to have an insulation resistance of many 
thousand megohms per mile. It is possible to adjust the 
insulation of а paper cable at the expense of dampness in 
the paper from 1 megohm to 200,000 megohms per mile, 
but although this high figure has been obtained on falf mile 
lengtbs of 408 wire cable without scorching the paper and 
without any particular manufacturing expenses, it is 
undesirable telephonically. 

On the other hand, & well-distributed low insulation is 
sometimes obtained at the expense of capacity, but as the 
specific inductive capacity of water for alternating currents 
of telephone frequency is about 80 (air = 1), the moisture 
which lowers the insulation raises the capacity enormously. 
The difficulty of distinguishing between a distributed and 
local leakege is so great that for a given Manilla paper the 
test relative capacity to insulation has not yet been determined 
with any accuracy. . 

Passing to a further point in the same article, it is stated 


that the paired spiral method of insnlation of cables is the 
one which gives the greatest amount of air space. The 
х ар test of abstracting the core from a given length of 
cable and weighing the dry paper has, in a given case, shown 
the amount of paper (and copper) to be greater, and hence 
the air space less than in the previous methods. Should an 
individual test be considered insufficient, we would point ont 
that these oables have in no way pow their supremacy (by 
giving the same capacity as other systems in a amaller 
ead tube), and that although the manufacture is cheap and 
rapid, it is doubtful whether the wires are distributed to the 
best advantage in the tube space; in fact, the members of a 
air have been considered to be tco close together for the 
results, Making solid the ends of a telephone cable 
with lead for a distance of 6 inches is a very rare p ing, 
and a retr ion from the use of a mixture of wax and 
pitch, which is quite satisfactory, and cheaper. — 

We have touched upon many statements, the accuracy of 
which does not affect the future of the patents which we 
have alluded to, but we trust to have shown that the writer 
has overlooked many important facte, among which are those 
which form the basis of an important improvement. 


. O’Gorman & Cozens-Hardy. 
66, Victoria Street, 
Westminster, S.W. 

April 12th, 1899. 


The Ambleside Tenders. 


In response to the appeal of A Contractor" in your 
last issue, I have examined the payment olauses in the 
Ambleside specification, and have done my best to unravel 
them, but I fear your correspondent will not obtain the 
“clear and definite statement” he desires except from a 
Jadge in Chancery. 

The specification defines three contracts :—No. 1, for gas 
engines; No. 2, for generators and battery; No. 3, for con- 
ductors. 

The terms of payment for the gas engines are "T simple. 
50 per cent. of the contract sam will be paid on delivery; 
but to ensure this payment, the contractor should give notice 
in advance and receive cash as the goods cross the threshold. 
40 per cent. will be paid on the engineers’ certificate of com- 
pletion, and the balance of 10 per cent. at the expiration of 
the six months’ term of maintenance. | 

If any defect should arise during the said six months 
“from a known cause other than insufficiency of material, 
i pa or design,” then the liability of the contractor 


Cease. 

Consequently the liability of the contractor under this 
head is not serious, 

Contract No. 2.—The conditions of payment under this 
contract are much more complicated than the above. 

I think the contractor may fairly expect to obtain 50 per 
cent. of the contract price on delivery, provided he tenders 
the whole of the apparatus at one time in exchange for cash. 

The specification says that the 50 per cent. on delivery 
шшк Кын | тал on the certificate of the engineers, but as only 
one certificate is provided for it is obvious that the engineers 
will not sign it until the үш is complete. I suggest, there- 
fore, that the contractor should tender the goods and demand 
payment, leaving the Council to settle the legal difficulty 
with the engineers. | 

With regard to the remaining 50 per cent., I consider it 
is beyond the wit of man to вау in what sums or when the 
contractor would obtain it. At the end of the five years’ 
maintenance he would have a clear claim to the balance, bnt 
if the battery should break down, say, from insufficient 
charging, even within the first three months his liability for 
maintenance would cease and the balance would become due 
forthwith, this, of course, is all in favour of the contractor. 

Contract No. 8.—This contract for conductors does not 
include any terms of payment, therefore the contractor will 
have no claims (either under the contract or under common 
law until after the completion of the three years’ period of 
maintenance, when his obligations under the contract will 
have been fulfilled and he will be entitled to his contract 
price. 


March 11th, 1899. 


John S. Raworth. 
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The letter from “ Contractor " in your columns last week 
has evidently been written without carefal consideration as 
to the payment clanse. 

The plant will bs paid for six months after being put to 
work according to specification, and 76 per oent. of the 
amount allowed for the battery will also be paid. This 
includes а sum for five years’ maintenance, so that in reality, 
the contractor gets 76 per cent. of the valne for this work 
before he will have had to spend a penny on ер 

This is how I have taken the specification to 


One who is Anxious to Secure the Order. 


Balancing of Armatures. 


In reference to Mr. Hill’s article on this, he conveys the 
impression when an armature is ran in bearings free to 
move, the heavy side will fly outwards, and be marked by a 
piece of chalk held near. Now I believe I am right in saying 
that when the speed is high, the armature will tend to rotate 
round its centre of gravity, so that the light side will fly out 
and be marked with the chalk. 

For this reason the Laval steam tarbine wheel is mounted 
on & long slender shaft. Did the heavy side tend to fly out, 
this method of mounting would ba unworkable. The 


balancing of high armatures is very difficult. An 
armature which will run perfectly at certain speeds will 
vibrate most seriously at other Hence it may happen 


that an armature would be all right at ita speed, if it could 
һз run up. ‘These remarks apply especially to armatures run 
at, say, 3,000 or 4,000 revolutions per minute. 
| C. Turnbull. 
April 10th, 1899. 


A Word to Municipal Works Committees. 


Your columns have recently contained some observations 
on the subject of tendering for public works which are of 
interest to most contractors; will you allow me to call 
attention to a small detail in the preparation of the elaborate 
“Forms of tender,” employed by local authorities, which if 
attended to would scarcely add anything to the oost of some 
of these “technico-legal editions de luxe,” and certainly 
would prove a real convenience to contracting firms, that is, 
that the actual sheet filled in е person tendering and 
containing the vital pointa of the contract should be printed 
in copying ink. At nt a manufacturer preserves & press 
facsimile of the most trifling details of his correspondence, 
but generally has to rely upon a hand copy for the important 
terms of these large contracts because he is bound to use the 
printed forms supplied. | 

Should you consider this of sufficient interest to warrant 
insertion, permit me to thank you for во doing. 


J. W. Beauchamp. 


Three-phase Currents from Direct Current Generators. 


I should be glad if any of your readers could give me some 
information on the following :— 

A direct current generator of 100 kw. capacity operates a 
motor load at а pressure of 500 volts. By suitably tapping 


the armature windings would it be possible to obtain the 
whole of the output in three-phase form? The three- 
load would be inductive, and consequently the drop would be 


great. The writer believes American ice is to use 
carbon brushes for collecting the three-phase currents at the 
slip rings. Is there any electrical advantage in this? 

A Continental electrician recently stated that such a 
machine could not be made to operate satisfactorily, both as 
a direct current and three-phase generator, Is this so? 


A Suggestion. 
If, as I gather, it is impossible to syntonise the two 
main cirenits of the Marconi telegraph, would it not answer 
the same purpose if we could tune the sending key and 
the receiver? So that althongh the coherer responded to 
all waves, the action of the inker would be selective and 
would only record those signals sent out by the particular 
key with which it is in tune ? 
E. Bennett Viles. 


THE ELEOTRIO LIGHTING OF THE CITY. 


A SPECIALLY convened meeting of the Court of Common Council was 
held on Monday at the Guildhall for the purpose of discussing the 
question of electric lighting within the City boundaries. The Lord 
Mayor (Bir John Voce Moore) pene 
The report of the Streets Committee was then submitted by Mr. 
ALGAB. It contained five recommendations. In а preamble the 


the immediate and future interests of the private con- 
sumers and the public; that should the Board of Trade decide to 
ра; competition in the City, it should be subject to the Oorporation 

ving the right to purchase the whole of the undertaking, whether 
within or without the City, on terms to be previously agreed upon by 
the Oorporation, and set out in the provisional order; and that pro- 
vision should be made in any provisional order to guard st the 
possibility of combination between two competing un to the 
disadvantage of the electric light consumers and of the City of 


Upon the presentation of the report an opinion of Mr. Danckwerts 
on Goring lied ош ія аво rend 5 the Town Clerk. The 
effect of the le counsel’s opinion, w was of considerable 
саса, was that the contract of the 5 with the Electric 
Lighting Company was now null and void from the fact that several 
members of the Oourt were interested in the company. 

Mr. ALGAR then moved that the report be referred back to the 
Committee in order that the opinion of another counsel may be 
obtained. 

Mr. Morrom reminded the Court that counsel had already expressed 
the opinion that the contract was, to use his own worde," as dead as 
mutton,” and he (the speaker) hoped there would be no attempt 
either As whitewash the Electric Lighting Company, or, indeed, any- 
bod 

Mr. TugNER seconded the motion to refer the matter back for 
further discussion, and the Oourt adjourned for half-an-hour. 

On resuming, Alderman Bir Henry M. Knight, acting pro. tem. for 
the Lord Mayor, ded. 

Mr. ALGAB read two letters which had been addressed to the Town 
Clerk. The first was from the Smithfield Market Electric Supply 
Company, and asked the Court to receive the petition which had 
been signed by several thousand citissns in favour of allowing them 
to compete. The other letter was from the Charing Cross Electric 
Supply, stating that they had secured the refusal of a site in the City 
and another outside the City for the generation of electricity. Con- 

uently, they were in a position to eupply all the City's needs. 
ur. ALLAOB said should de e that they would have no 
more companies in the City, and if there were to be competition, the 
Corporation should be the competitor. He moved that t e proposal 
17... TR E IG hel 
Ln, who seconded, said they must do all in their power to 
prevent any other жары] from entering the City. | 

Mr. TuaNER said the electrical engineer was an intelligent officer 
who had done good work for the Corporation. They were all liable 
to mistakes and should recognise that fact. 

Mr. CroupzsLEY trusted that the question would be judged on its 
merits, and not regarded in any sense as concerning any officer. 

Mr. Baooxe-Hrronime pointed out that they were in the peculiar 
potiuon of being prevented from being represented by one of their 
own officers. 

Several members defended the action of the Corporation officers, 
and Mr. ALGAR said there could be no doubt that Mr. Voysey made a 
mistake, which he had already admitted. | 

On a division the proposal was за tr 

Mr. EpwARDG then moved that professional and scientific evidence 
should be given, as recommended in the report of the Streets Com- 
mittee. . Твлитив seconded. _ 

Mr. Bnooxr-Hrrogmqa said if the motion were persisted in,] he 
should have to move an amendment. 

Mr. Moosen said from the decision of the Oourt it appeared that 
expert evidence as to the bad quality of the light could not be given 
by their electrical engineer. thought that the ratepayers, who 
were the real sufferers, should be allowed to give evidence. 

The Lord Mayor's locum tenens stated that a large body of coniümors 
had already given evidence. ч 

Eventually it was nem. con, on the motion of Mr. BROOKE- 
Hrrouma, That in view of counsel’s opinion, Sir Courtenay Boyle be 
informed that the Corporation prefers to withhold further evidence 
at present, thus leaving iteelf free to consider the question of pro- 
viding its own supply." 

The motion, upon being agreed to, was received with applause. 


A 
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PARLIAMENTARY COMMITTEES. 


County oF LONDON aND Ввовн Provincia, BLEOCTBIO LIGHTING 
COMPANY. 


Tum Select Committee inquiring into the above Bill resumed its 
sitting on Tuesday last, after the Easter recess, Bir W. Coddington 


p ; 

On the opening of the Committee, Mr. PEMBER, QC., said that 
since the Committee adjourned they had received a letter from the 
Board of Trade which came upon them like a bolt from the blue. 
The letter was dated April 4th, and was as follows :—'' With refer- 
ence to the application made by you on behalf of the County of London 
and Brush Provincial Electric Lighting Company, Limited, for the 
above-mentioned order, I am directed by the Board of Trade to state 
that they are not satisfied that the consent of the local authority 
Bhould be dispensed with in regard to any of the districte included 
within the proposed aress of supply, and they don't therefore pro- 
pe to proceed with the application." He thought the Board of 

e were somewhat to blame, because they might have written the 
letter months ago, as the applications were made in October. They 
had asked the Board of Trade to hold a local inquiry, the same as they 
were now holding in regard to the City, to see whether the local 
consent should be dispensed with, but they had refused. Under the 
circumstances they would be compelled to amend their application. 
The promoters had asked for 5 orders to enable them to 
supply with electricity the districts of Fulham, Battersea, Ber- 
mondsey, Rotherhithe, Lewisham, Lee, Greenwich, Eltham, Poplar, 
Bethnal Green, Hackney and Stoke Newington. The Bill would now 
be amended and the promoters would confine their application to ask 
for powers to lay mains through Shoreditch, Bethnal Green, Islington, 
Whitechapel, Battersea and Lambeth. 

Mr. WorsLey Tay or, for the London County Council, said the 
action of the Board of Trade showed the exceeding inconvenience of 
the course which had been adopted by the company. They had pro- 
moted a Bill only one-half of which had been disclosed to the 
Committee, and under the char gad circumstances he should feel it 
necessary to consult with bis clients as to what form his opposition 
should take. 

Mr. Римввв: It simply means that we ask for less extended 
powers than we did before. 

Mr. WonsLxT TaAvLoR: More than half of the Bill bas gone now. 

The CzAIBRMAN said he thought the action of the Board of Trade 
in putting off their refusal until April 4th seemed to be rather dis- 
courteous, but the Committee had no jurisdiction over that authority. 
The letter, however, did make such a great change in the Bill that he 
did not think it would be right to ask Mr. Worsley Taylor to go on 
immediately. 

Mr. Rickards (Chelsea Water Company), Mr. Wedderburn, Q.O., 
(for the Greenwich and Blackheath Electric Lighting Company), 
Mr. Vesey Knox (Lee District Board), and Mr. Lewis Ooward (on 
behalf of the Fulham Vestry), asked the Committee for the costs 
to which their respective clients had been put to in appearing, now 
that they had been struck out of the Bill. 

Ts: Cuaraman said the Committee would reserve their decision on 

e point. 

. WoRSLEY Tay Log said that he would withdraw from the Com- 
mittee under the altered circumstanoes of the case, the County 
Council reserving its right to oppose the Bill hereafter if necessary. 
He would submit to the Committee to consider whether it was right 
that the Bill should be gone on witb, seeing that the promoters had 
emasculated it so much. 

. Mr. Өтатнлм then addressed the Committee on behalf of the Lam- 
beth Vestry, and asked the Committee to pause before they gave a 
commercial company the powers they sought over local bodies. 

Mr. Јонн Биттн, the Lambeth Vestry clerk, in reply to Mr. 
Btatham, said that already there were three bodies supplying electric 
light in the parish. They had no hostility to the promoters as such, 
but they objected to their baving compulsory powers of breaking up 
their streets. The local body was the best judge as to which streets 
should and which should not be broken up. 

Oross-examined by Mr. Рвмвев, the Witnzss said he objected to 
the power given in the Bill by which the Board of Trade should have 
the right to adjudicate between the company and the Vestry in 
respect, to the breaking up of the roads. That would result in 
the Board of Trade practically the local authority. 

Mr. Taaa, clerk to the Camberwell Vestry, gave evidence in oppo- 
sition to the Bill, on the ground that it might injuriously affect the 
Vestry in regard to the special purchase clause they obtained from 
the company in 1895. . 

Mr. Targor then addressed the Committee on behalf of the Cam- 
berwell Vestry, after which counsel on bebalf of the Shoreditch 
Vestry addressed the Committee in opposition to the Bill. 

The Committee then adjourned. 


The Committee reassembled on Wednesday, when the chairman, Sir 
W. Coddington, said that the Committee did not think it necessary to 
hear any more evidence in opposition to the Bill, as they had come 
to the conclusion that they could not pass the preamble. With 
reference to the applications made the previous day for coste, the 
Committee had considered the matter and had decided not to allow 
du He then formally announced that the preamble had not b»en 
prov 


An Improved Nernst Lamp.—lIt is reported that Herr 
Rasch, an enginecr, of Nurembourg, has devised an improved form of 
Nernst electrolytical lamp which does not require a high temperature. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 


WEEK mme Maz. 17TH, 1898. | WX mme Мав 147m, 1699. 


Port. Value. Port. Value. 
Adelaide s 5 . £10 Alexandria. - 8 . . £200 
Albany as E v "S 48 | Amsterdam.. s an .. 138 
Alexandria. Telep. mat. m 49 , Antwerp. Electric fuses . Æl 
Amsterdam.. бз ae .. 800 : Bombay E T 280 
Bangkok 89 ! АА Teleg. mat. 

Bombay  .. 8 э» 50 Boulogne = és 112 

» Teleg. cable .. 670 ^ Buenos Ayres 6 
Boulogne .. 85 we - 24 ' Calcutta. ae = . . 1,920 
Buenos Ayres .. - .. 81 Cape Town m „ 187 

n Teleg. mat. 310 Colombo ae T 103 

Саре Town..  ..  .. .. 820 | Dunkirk 950 
Colombo  .. T e . 78 Durban 08 
Delagoa Bay, Teleg mat. 8,710 . East London - eS 2 
Demerara ., - - .. 58 | Flushing .. “a PI .. 41 
Durban #6 as EM . 714 ` Genoa P E ie .. 500 
Flushing "n s s 14 ; Hamburg .. as m . 590 
Fremantle .. we s a 80 Hong Kong.. s s А ц 
Gibraltar ..  ..  ..  .. 191 | Melbourne. Teleg. mat. .. 910 
Gothenburg Em se .. 171 | Montreal $ аб vs ..- 10 
Hong Kong.. 95 ey s 10 Nagasaki ae ee . . J, 151 
Key West. Teleg. cable .. 1,400 Ostend a» M ae 70 
Launceston.. m А - 11 | Perth.. 92 ‚> s . 56 
Lisbon és МЕ T .. 4235 Port Chalmers е “> 98 
Madras ‘cs s ee .. 107 Port Elizabeth .. "s . 82 
Malaga ee ks i^ .. 834 | i Telephones .. 1,194 
Malta bs E es з 16 Rio Janeiro. Teleg. mat. .. 490 
Melbourne .. "n d " 59 , Rotterdam. Teleg. mat. . . 116 
New York. Teleg. mat. .. 525 Singapore z — 25 
Ostend ii à "s Ke 65 Sydney ae А e» . 158 
Port Elizabeth  .. а T 51 | Trieste | в К . . 150 
Stockholm. Teleg. cable Е 60 : k Teleg. mat. m 28 
Sydney Ss t es .. 186 Wellington. ж ра .. 8 
ellington .. es ЯР oe 445 Yokohama .. ee oe ae 73 
Total .. 411036 | Total £9,980 


Foreign Goods Transhipped :— 


| Rouen. Railway elec, appts. ,. £290 


Electrica] Wares Exported. 
Week Enpa Мав. 22ND, 1898. | WEEK ENDING Man. 21ят, 1899. 


Port. Value. Port. Value. 
Alexandria. Teleph mat. oe £312 Alexandria vt M £150 
Amsterdam. s $a .. 100 10 Teleph. stores 28 
Antwerp. Elec.fuses .. . 151 Amsterdam.. ке is .. 200 
Barcelona. Tele. wire .. се 46 Barcelona .. 2 Еи ad 81 
Boulogne <a $4 - 22 Berbice T ad - vs 18 
Brisbane  .. ee m .. 188 Boca. Teleg. mat. es .. 106 
Buenos Ayres .. .. .. 65 | Bombay .. .. 1286 
Cadiz ih a s ve 20 "i Teleg. mat. . . 18 
Calcutta vs os .. 1,158 Boulogne ae i .. 159 
Cape Town.. T" oe .. 1,285 Brisbane а id Ra 1% 
Colombo m js Q 92 " Teleg. mat. . 209 
Copenhagen .. ++ 118 Buenos Ayres . 3,358 
Delagoa Bay es 4 ps 127 i 5 Teleg. mat. 630 
Durban 25 925 sis .. 145 » Teleph. mat. .. 76 
Flushing - - T 31 Calcutta s» ee 258 
Fremantle. "T ied . . 7,201 Cape Town 828 
Genoa Р “a i5 95 55 Christiania 63 
Gothenburg ns vs .. 841 Colombo 65 
Hong Kong .. T Vs . 180 Delagoa Bay 95 
Jaffa .. Ve v m yi 20 Durban že T 948 
Liban bs - "P .. 948 ^ Teleg. mat. 108 
Madras. Teleg.cable .. .. 8,200 Ghent we = $5 
Ostend "E ae zs F 58 Gothenburg 72 
Port Elizabeth  .. a .. 1,616 Hamburg 200 
Rev =e ee oe ee ee 1, La Plata oe ee ee 20 
St. John's, N.B. .. i gar ` 172 M Teleg. mat. .. 88 
8t. Petersburg .. - .. 20 Limon. Teleg. mat. 86 
Bingapore .. ed E "P 16 Melbourne .. we 47 

és Teleg. mat. .. . . 66,280 Odessa. Teleg. mat. 20 
Sydney " ss — ds 82 Ostend m vs E 86 
Wellington.. .5 as i 76 Port Elizabeth  .. E 891 

Rangoon. Teleph. mat. 16 

Santa Cruz i kd 35 

Shanghai. . 3999 

Singapore .. 28 pm а 99 

E Teleph. mat. А 21 

Sydney T: ae es . 664 

Tientsin. Teleg. mat. . 104 

Wellington 25 - . 179 

is Teleg. mat. . 190 

Total T £89,318 Total 28,914 


| 


Foreign Goods Transhipped :— 


Barbadoes. Teleph, mat. £18 | Gothenburg. Teleph. apparatus £2 


Allam v. Reilly.— This was an action to recover damages, 
brought in the Westminster County Court on Wednesday by Mr. 
Edwin Percival Allam for breach of contract and £5 odd for work 
done and materials supplied. Plaintiff was an _ electrical 
engineer of long standing. Defendant was a publican, and agreed to 
рау bim £20 to charge and trim bis three arc lamps for a year. Не 
broke the contract. The charges for work, &c., were fair and reason- 
able. The contract would have nothing to do with the mechanism of 
the lamps. The lamps were only constructed to burn for six or seven 
hours. Mr. Reilly stopped plaintiff's man from seeing to the lamps, 
stating he had got someone to do the work cheaper. For the defence 
Mr. Geo. Sampson, manager of the Electric Light Insurance Oom- 
pany, Mr. Wm. Lowrie, of the same company, and other witnesses, 
gave evidence showing that plaintif' man did the changing 
aud trimming badly. The lamps continually went out while 
plaintiff was attending to them. The rods were never properly 
cleaned by plaintiff's man, nor did he attend to the fuses. His 
Honour found for the plaintiff for £5 with coste. 
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Announcements.—House’s Cement and Anticrustator 
Company, Limited, manufacturers and merchants, Marlboro’ Works, 
34, Vauxhall Road, Liverpool, advise us of change of trading name 
of the company to House & Co., Limited. 

Mr. H. Calderbank has opened a showroom for electrical fittings, 
&c., at 78, King Street, Manchester. 


Barnet Automatic Telephone Meter.—This meter, to 
which we made some reference in these columns some weeks ago, is 
designed to ps aas cumulatively the time during which the tele- 
phone is in t for conversation, i.e., when the switch lever is 
raised by the removal of receivers (to record 1,000 hours) The 
meter is started by raising the switch lever, and by the 
lowering of same. It is also automatically wound up when the switch 
lever is thrown out of circuit by replacing the receiver, the action 
being the pulling down or depression of the switch lever. The 
vertical play or movement of the lever in the Ericson telephone 
being only an inch (1^), and in some other makes less, but this 
is found sufficient to automatically wind up the meter, во that it will 
go for at least 15 minutes or as much longer according to arrange- 


Books Received.—‘ Spon's Architeots and Builders’ 
Pros Pook, 1089," by W. Young. Twenty-sixth edition. London: 

"The Motor Oar Manual,” by B. Moffat Ford. Motor Car Com- 
pany, Long Acre, W.O. 28. 6d. 


Catalogues, Lists, &c.—The Simplex Steel Conduit Com- 
pany, Limited, B ham, send us a copy of their new price list. It is 
got up in attractive style, and contains a quantity of useful informa- 
tion relating to the conduit system of ing, some wire tables 
and perforated requisition or o forme for conduit supplies. The 
list includes the latest novelties and improvements introduced by the 
company, including new forms of inspection pieces, X and Y shapes; 
right angle cross pieces (4-way and 65-way); detachable brass 

eces to facilitate drawing in; Simplex t fittings, stiff and 
ible, both in vertical and horizontal types; Simplex lampholder 
fittings mounted on ebonite cheeks to maintain insulation : 


h voltage. They are also bringing out 
water-tight arc lamp brackets and water-tight runs for incandescent 
lighting for exterior lighting, and an ordinary wall bracket for 
workshop, hospital and corridor use. They inform us that while the 
patterns shown in their lists are those in more general demand, they 


are prepared to modify these to suit the requirements of their 
customers. 


Messrs. Laing, Wharton & Down, Limited, issue a neat little 
pamphlet giving and illustrations of the Vril electric 

hes and describing the equipments. 

From the British Fire Prevention Committee we have received a 
pamphlot giving descriptive notes and pictures of its testing station 
on the Regent’s Canal. 

Merrs. Stanley, Davies & Pollard, of Hyde, send us lists of their 
5 and 50 E.H.P. non-condensing steam dynamos, the engines being of 
the “Sentinel” type, and 15 kw. “ Standard” oontinuous current 


dynamo. 


Committed for Trial.—Five men have been committed 
for trial by the Greenwich Stipendiary on a c of stealing a 
quantity of electric cable, the property of the Crystal Palace Electric 
Supply Company. 


Dinners.— On 65th inst. the staff and employé: of 
Messrs. Donnison, Barber & Oo., of Manchester, were en at 
the Exchange Hotel to a sumptuous dinner to welcome the new 
manager (Mr. Batty), and to say farewell to theou (Mr. Linsell). 
The latter gentleman was the recipient of a handsome gold albert, 
presented by the staff, and of a gold keyless English lever watch 
from Mr. Barber. About 50 sat down, and the evening closed with a 
most enjoyable " smoker,” 

On Saturday evening last the employés of Messrs. Drake and 
Gorham’s Manchester Branch were entertained to a dinuer at the 
King’s Arms Hotel, Manchester, by their manager, Mr. W. Cotsworth. 
This was followed by & smoking concert, during which the presenta- 
tion of a handsome secretaire was made to Mr. Cotsworth, as а 
mark of esteem and respect,and to celebrate the occasion of his 
forthcoming marriage. 


Electricity for Mines Draimage.—At the monthly 
meeting of the South Staffordshire Mines Drainage Commissioners 
last week, the question of utilising electricity for the further un- 
watering of the mines in the Tipton district was again referred to. 
Mr. R. Williams said the scheme for draining the surface by electrical 
means had been held up to be the saviour of the district —that they 
would no longer be troubled with water in the mines. With respect 
to the proposals of the Midland Electrical Corporation for Power 
Distribution, if the scheme contemplated by the commission could 
be carried out the water would be quere from getting into the 
mines from the surface, and it woul vadis ee blessings 
they had ever The commissioners reduced the 
* come" of water from 30,000,000 gallons to 9,000,000 galions every 
24 hours, but unless the electrical scheme could be carried out the 
9,000,000 gallons wouid practically be a fixed quantity, to deal with 
which they would have to keep the whole of their pumping engines 
in operation. The chairman (Mr. J. В. Oochrane) remarked that 
before launching out in the larger electrical scheme it was proposed 
to put down a small electric plant at one of the pumping stations as 
an еше In connection with this matter it may be mentioned 
that although the Electric Power Distribution Com 

with opposition 


from severalof the local a ties within the 


y are meeting 


district over which they desire to operate, the opposition in no way 
interferes at present with the plans of the Mines Drainage Com- 
missioners. As is well known the Tipton mines’ area is not 
co-terminous with the boundaries of the parish of that name, but 
includes areas within the jarisdiction of a number of district councils. 
These, however, are not Opposing the power distribution scheme, the 
promoters of which have, therefore, a wide area and a large customer 
to cater for. Meanwhile Dudley is making arrangements for the 
starting of a municipal electric works for the supply of power and 
light within the borough, and if the Drainage Commissioners desire 
to use electricity in that district, they will have every opportunity. 


Liquidation Notice.—The Electrical Time Recording 


Com meeting at 31, Bedford Row, London, on April 5th, decided 
to wind up voluntarily, Mr. A. B. Olifton being appointed liquidator. 


A New Engine.—Messrs. Willans & Robinson have 
now under test the first engine they have made of the 3 V size, 
indicating 1,000 horse-power at most economical load, 1,200 H.P. as 


maximum continuous load, and 1,500 H.P. as emergency load. Itis 


for traction work, and is one of a set of 


intended for dynamo dri 
pal traction scheme. At the 


eight ordered for an En munici 
same time there is on the steaming bed an en of 3 R size 
intended to indicate from 500 to 600 H.P., one of the two ordered for 
the City and Bouth London Railway Company. 


New Works.—A Liverpool paper says that an electrical 
syndicate are contemplating the erection of large works in close 
proximity to the Ship Oanal at Cadishead. 


Radford v. Tasker.—At the Coventry County Court on 
Tuesday, before his Honour Judge Ingham, Edward R. Radford, of 
Leicester, claimed from Messrs. W. Tasker & Sons, Limited, electrical 
engineers, £50, for commission on orders obtained by him whilst 
engaged at the firm's Coventry depót. After hearing and consultation 

laintiff agreed to accept £37 10s., with costs on that amount. His 
onour gave judgment accordingly. 


Removals.—Mr. G. L. Addenbrooke notifies that as the 
Parliamentary and other work in connection with the undertaking of 
the Midland Electric Corporation is now nearly complete, he has 
closed his Wolverhampton office, and all communications should now 
be addressed to him at 53, Victoria Street, S.W. 


Theft.—At the Salford Police Court on 4th inst., James 
Bailey was sent to рэа for two months with hard labour for 
stealing а quanti electric fittings and other articles, the property 
of the General Electric Company, Limited, valued at £11 10s. 


Trade Notice.—Mesars. Chas. R. Compston & Son, 
Lancaster, have announced the sale of the electrical stock-in-trade 
of Mr. N. H. Edmondson, electrical engineer, Morecambe. 


ELECTRIC LIGHTING NOTES. 


Arbroath.—At a recent meeting of the Gas Corporation 
it was stated that the Board of Trade had informed the deputation 
by which it was interviewed that it proposed to delete the transfer 
clause from the provisional order. e Corporation is desirous of 
retaining it, and will apply accordingly. 

Bangor.—The installation of the electric light has been 
initiated at r by its introduction into the slate works at Port 
Penrhyn. The installation bas been carried out by Messrs, Lindsay, 
Browning & Oo., Limited. 


Barton (Manchester).—The Board of Guardians have 
decided to apply tothe Local Government Board for sanction to borrow 
£3,355 for lighting the new Union Infirmary at Patricroft. The 
light is to be generated on the grounds. 


Bath.—A discussion arose last week at the meeting of the 
Electric Lighting Committee regarding the financial position of the 
electricity undertaking. Mr. Metsger’s report showed tbat there was 
an overdraft on revenue account of £2,318, and on capital account of 
£2,938. The capital overdraft was not of any importance, because 
the treasurer has power to raise £4,000 more. The book debts ending 
March were about £1,500. The treasurer said that the profits would, 
so far as he could see, about pay off the interest, but the repayments 
of capital would have to be found elsewhere. There was also a brief 
debate те the humming of the arc lamps, which was said to be quite 
& nuisance. It was resolved to write to Mr. Hammond requesting 
him to take such steps as are necessary immediately to remove either 
the cause of the noise, or the lamps themselves. 


Bethnal Green.—The Board of Trade has approved of 
the draft provisional order applied for by the Vestry. 


Bolton.—The Electricity Committee have appointed two 
assistant electrical engineers out of a Jarge number of applicants, the 
successful gentlemen being Mr. B. 8. Hornby, assistant electrical 
engineer to the Bradford Corporation, and Mr. A. T. Gordon Smith, 
assistant electrical engineer to the Taunton Corporation. 


Bootle.—It is expected that the electric lighting works 
will be completed by April 20th. 
Bournemouth.—The Board of Trade has signified that it 


willbe prepared to grant a provisional order to the Council for 
public purposes only. The Board is being requested to grant the 
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order as originally drawn, and, if necessary, to hold a local inquiry. 
A report advising as to the scheme and its cost has been submitted by 
Mesers. Lacey, Clirehugh & Billar. 


Canterbury.—At the last meeting of the Town Council 
it was resolved to inform the residents in Northgate, one of the prin- 
cipal thoroughfares in the city, and leading from the centre of the 
city to the electric light station, that the Council cannot now erect 
arc lamps in that atreet as desired, since it would entail considerable 
alteration with regard to the cable and in the plans, but they would 
place at intervals 50.C P. incandescent lamps. It was decided to 
obtain 75 additional incandescent 50-O.P. lamps, and six dosen opal 
glasses, and the same number of bent glasses for the public lampe for 
stock. The engineer was directed to purchase 74 lamps two 
brackets for erection on tbe routes of extended mains, at an 
е cost, including separate switch wires, switch pillar, &o., 

Carlisle.—On Tuesday the Council agreed to extend the 
electric lighting cable to various parts of the city. 


Chelmsford.—The town olerk, acting on the advice of 
the Special Committee, has appointed Mr. Robert Hammond to 
advise as to the value of the works of the Chelmsford Electric 


Lighting Company, with a view to the purchase of the undertaking. 


Chesterfield.—The letter received by the Council from 
Messrs. Davies & Saunders, and printed in our last issue, is to be 
discussed at the next meeting of the Council. 


Colchester.—The Town Council have decided to accept 
the offer of Messrs. Biemens to light and maintain in the streets four 
large 100-C.P. lamps by incandescent light during the same number 
of hours as now lighted and at the same price per annum as now paid 
for gas, and to bear the cost of the fittings in the first instance. 


Cork.—A local correspondent says that electric lighting 
is making great progress. The latest important addition is an 
installation at St. Augustine’s Ohurch, just completed by Messrs. 
Handley & Shanks. 


Coventry.—A party of members of the Coventry Tech- 
nical Institute Engineering Society paid a visit on Tuesday evens 
to the Corporation electricity works, where they were received an 
conducted over the premises by the manager, Mr. G. 8. Ram. 


Darlington.—The Corporation are now inviting tenders 
for the erection of electricity works buildings. 


Dawlish.—A representative from Messrs. Taylor and 
Field, electrical engineers, will attend before the Council on the 19th 
inst. and give particulars re electric lighting. 


Devonport.—From the 35 applications sent in for the 


poto resident electrical engineer at £300 per annum, Messrs. O. K. 


ess and E. G. Orkell were selected to appear before the Electric 
Lighting Committee. 

We understand that the Committee has now selected Mr. F'urness. 
His appointment was to be discussed by the Oouncil yesterday, and 
if passed Mr. Furness will enter upon his duties on June 1st, and in 
the meantime will devote his leisure to studying the problem of a 
site for the central station, the solution of which is said to be one 
of the greatest troublesof the Electric Lighting Committee. Prof. 
Kennedy, who has hitherto been the professional ad viser of the Com- 
mittee, is to be retained as consulting engineer. 

Ata m of the Town Council yesterday Alderman Stanbury 
was to move that the Council proceed to the lighting of all the main 
roads in the outer wards with electricity forthwith. 


Douglas,—The Town Council has decided to adopt electric 
ligh for the borough at an estimated cost of £12,000. The Com- 
mittee been asked to formulate a scheme on lines laid down by 
Prof. Fleming, and submit details to the Council. The question was 
discussed of approaching the Tramway and Electric Power Company 
to do the work, but the motion received little support. 


Dudley.—The Oorporation have decided to peng 
£7,500 in providing an electric lighting station, and it is to be 
erected under the superintendence of Mr. Reginald Wilson, by whom 
the Council have been guided. The matter has been somewhat 
hurried, in consequence of the unexpected development of the 
inr: al between the Electric Traction Company and the Cor- 
poration. 


Dundee.—The electrical engineer has reported the 
addition of 10 new consumers and 876 lamps пш . The 
number of units generated was 68,503, and the used 606 tons 
odd, or 9°28 lbs. per unit generated. Coal is 9з. 11d. per ton. 


Durham.—With reference to the application of the 
authority for a provisional electric lighting order, the Board of Trade 
has refused to give the Council power to sell absolutely, or even to 
lease the pro powers. The Council is communicatiog with the 


posed | 
Ке of Trade with the object of getting them to reconsider their 
ecision. 


Edinbargh.—The Electric Light Committee has passed 
the following resolution:—'' That the Committee cannot recommend 
tbe Council to depart from the statutory provisions of the electric 
ligbting order at the present stage, and beg to recommend in the 
meantime that no special or separate fund for renewals should be 
formed apart from the reserve fund already established for that and 
other purposes, conform to the resolution of Council, February 28th, 
1897.“ In another resolution: — The Committee further recom- 
mend that the reserve fund should be made up to its maximum as 
800n as may be convenient." 


Tbe Electric Light Committee has agreed to obtain estimates 
for copper and cable to connect the new station at M'Donald 
Boad with the rest of the system throughout the city, ata 
probable cost of £28,000. Estimates were considered for the erection 
of four new boilers for Dewar Place station, and these were remitted 
to the to consider and report. It was stated that there had 
been 3,682 8-O.P. lamps applied for since last meeting. | 


Fulham.—The Vestry will make app ication to the 

London County Oouncil for their sanction to borrow the sum of 

Sur oe costae cat ihe ыы шшш work: мош 
отрове ou Ө 8. a 

wits received for the post of clerk of works. 4 


Grimsby.—On 6th inst. a Local Government Board 
inquiry was held into the Oouncil's application to borrow £43,500 for 
electric lighting purposes. 


Halesowen.—The Council has adopted a report by the 


General Purposes Committee, in which it is stated that a letter had 


been received that the Board of Trade had written to the 
clerk's agents that they had determined not to allow any electric 
lighting orders, including transfer this session. e clerk 
had written to his agents that it was very im t that the Council 
should bave the means of dealing with the electric lighting question 
in the best way for their district, and asking them to press the Board 
of Trade as strongly as possible to allow the transfer clause. 


Hampstead.—The Vestry has agreed to lay mains for the 
supply of current to private consumers in Adelaide Road (Primrose 
Hil Load to Eton ) St. Cuthbert’s Road, and Woodchurch 


Road. 

Hebden Bridge.— An installation has just been put in 
for the lighting of Salem W Oha Mr. R. B. Blackburn, 
comprising a dynamo for supp! 200 16-0.P. lights and a set of 
accumulators. 


Hereford.—The city surveyor has issued a description of 
the proposed electric lighting installation. It will be a three-wire 
low pressure system, consumers to be supplied at 220 volts. There 
will be two 30-feet x 7 feet 6 inches Lancashire boilers, with Mel- 
drum's forced draught, two Belliss compound two-crank engines of 
150 B.H.P. each, and two 100-kw. Silvertown le horse-shoe under 


Hall.—A short circuit across the outer mains of the Old- 
Town three-wire system led to a failure of supply on the morning 
of the Ist inst. This caused considerable inconvenience to the 
Hull News and Eastern. Morning News, whose printing presses are 
worked by electric motors. In Sera мүк, those рани were 
delayed several hours beyond publishing time. previous day 
there wasa short on the mains in Park Street. 


Ingleton.—The Electric Lighting Company hopes to be 


able to light the town by the end of the summer. e sources of 
water supply have bsen by representatives of Messrs. 
Gilbert Gilkes & Oo., of Ken A large proportion of the required 


capital has been subscribed locally. 


Liverpool.—At last week's City Council meeting the 
minutes of the Electric Power and a pala Oommittee, which were 
approved, included а recommendation that the contract with 
Callender's Cable and Construction Company, Limited, for the supply, 
laying, and maintenance of un electric mains be exten 
for a further period of two years from May 6th, 1899; and a recom- 
mendation that, as from April lst, 1899, the following prices be 
charged for the supply of electrical energy :—For lighting, 4d. рет 
unit; for power up to 3,000 unite per quarter, 2d. per unit, and for 
each unit over 3,000 units 1d. per unit; for Soporan lighting of 
streets, 2d. per unit; for Corporation lighting of buildings, &c., 3d. 
per unit. 


Lowestoft.—On 7th inst. a Local Government Board 
inquiry was held into the application of the Corporation for leave to 
осло £30,000 for electric lighting. Mr. Hawtayne explained the 
scheme. 


Luton.—The Town Council has had another one COOMA 
on the electric light question. The strongest opposition been 
offered to the municipal project, but the stage has been reached of 
securing the approval of the Board of Trade for the scheme. The 
committee recommend that tenders be invited for the execation and 
completion of the works, and after a discussion of details the question 
was postponed for a month. | 


Middleton.—At the meeting of the Town Council last 
week Alderman Walker, on the minutes of the Gas and Electric 
Light Committee, said they hoped soon to come to some definite 
arrangement with the Manchester Corporation with regard to the 
supply of electricity for the tramway scheme, which would then be 
proceeded with. 


Motherwell.—The Police Commissioners have approved 
plans of the proposed electric lighting station, and Prof. 
was instructed to push on the work as rapidly as possible. 
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Manchester.—On the morning of the 10th inst. there 
was A Corporation electri in th hbourhood 
of Market Bereet, A local paper нч тоса ет Га 


Musselburgh.—The Town Council last week signed an 
agreement with the Drake & Gorham Electric dicate, where 
the company pledged themselves to supply electric light to the barg 
st 6d. per unit, and for publio lighting at 4d. per unit. 


Newington.—After a brief discussion, in the course of 
which such questions as trade union and “ hole-and-corner " 
appointments were introduced, the Vestry referred back the proposal 
to empower the Elestric Lighting Committee to appoint the requisite 
working staff for the electricity station for £1,120 a year. ! 


Newport.— The Borough Council has been served with a 
writ at the suit of Mr. Btephen Bellon, арр [ог an injanction to 
restrain the Oorporation from working their electric h 
machinery so as to cause annoyan-e and inconvenience to him in h 
business. Unless а settlement can be arrived at, the action will be 
defended, and a committee will consult with the town clerk in the 
conduct of the defence. In a report from the electrical 
шет it is stated that the cost of pips pe tis ons in the 

ivery of coal would be reduced by the use of an ric capstan, 
to cost about £200. Farther particulars are to be brought up on the 


g wrong 


Perth.—Mr. Hawtayne's report upon the offers made by 
various companies for the transfer of the Council's provisional order 
has been considered, and the Council has decided to keep the matter 
in its own hands and carry out the work. Mr. Hawtayne has been 
instructed accordingly. 


Provisional Orders.—In the House of Commons on 
Tuesday leave was given Mr. Ritchie to bring in a Bill, and it was 
read a firat time, to confirm certain visional orders relating to 
Glossop, Iikeston, Cromer, and other 


Rothesay.—The Council on Monday agreed to proceed 
with the electric lighting of the harbour and front of the town, and 
to accept the offer of Messrs. Lowdon Brothers, for the sum of £2,501 
19s. 2d., the work to be complete in 13 weeks. 


St. Annes.—The electrical engineer to the Council has 
presented his estimate for the installation of electricity in St. Annes, 
and it is stated to be more than twice the amount the Council pro- 
posed originally to outlay. The Oouncil had the matter before it 
again on 5th inst. 


Salisbury.— There is some feeling locally in favour of 
the municipal purchase of the undertaking of the local electric light 
company. 

Shrewsbury.—Sinoe the electric light undertaking was 
taken over by the Corporation the Lighting Committee have carefully 
considered what steps should be taken to put the works and mains 
into а thoroughly efficient state, so as to meet the increased demand 
from private consumers, as well as to proceed with the lighting of the 
streets and public buildings. After conferriog with Mr. Johnston, 
the electrical engineer, the Committee state they are of opinion that 
four arc lamps should as soon as ible be installed in some of the 
main streets, vis, two on Bride ‚ one on Mardol Head, and one in 
Mardol. The estimated cost of laying down the necessary cable aud 
providing and the lamps is £159. The desirability of the elec- 
tric light being in such public buildings as the Mayor's Court, 
poliee atation, baths, free library, and waterworks is, the Committee 
state, evident, and to supply the several buildings named it will be 
necessary to extend the cables, each of which would be available for 
connections to be made for the use of private consumers. The cost 
of this extension is estimated at £250,and the Committee recommend 
the work to be put in band as early as possible. The Committee 
stato it will also be necsasary to considerably extend the works and pro- 
vide a reserve both of boiler power and generating plant, and they esti- 
mate the necessary ena upon plant and extensions at £4,130. 
роне Council] on Monday sanction was given to 
these 


South Shields.—At the last Council meeting it was 
resolved to reduce the prices of current from 7d. and 3d. to 7d. and 
2d. per unit respectively; also to extend the mains, pu down 
four sub-stations, high tension feeders, and low tension distributors 

10,000 yards of street frontsge. Application is to be made to 

Government Board for leave to deam £21,150 to carry out 

the extensions as advised by the engineer. The following tenders 

were accepted :—Mossrs. Ferranti, switohboard, £1,047 2s.; British 

Insulated Wire Company, cables, £3,606 18s. 10d,; F. Lumsden, 

buildings, £3,296. Sanction was received from the Local Govern- 
mont Board for the recent application for borrowing £19,564. 


Southampton.—The Electrio Lighting and Tramway 
Joint Committee having considered the report of Mr. Manville as to 
new works, recommend the Council to apply to the Local Govern- 
ment Board for power to borrow £17,159 for the purpose. 


Southport.—Mr. C. D. Taite, the Corporation electrical 
engineer, has estimated that £55,000 will be required for the neces- 
sary extensions to the electricity works during the next two years. 
The principal items in this outlay are rendered necessary by the pro- 
vision of electric tramway plant and buildings. The undertaking is 
continually increasing, and whereas the number of consumers in the 
eser March, 1895, was only 72, the number for the year ending 

» 1899, is 520, whilst there dre now 35,487 8-C.P. electrio lamps 


connected, compared with 5,340 four years ago. The Electricity Oom- 
mittee have resolved to apply to the Local Government Board 
for power to borrow £55,000. 


Stretford.—The Council have decided to apply to the 
Board of Trade for the renewal for a period of two years of the 1897 
provisional order. The question of electric lighting and haulage, 
which was on the agenda paper at the last meeting, and a resolution 
to the effect that a consulting engineer should appointed at a 
salary not £300 a year, to advise the committee with a 


view to the of a definite scheme, was dropped owing to 
the absence of Mr. Wardale, who had given a notice o motion. 


Sunderland.—At the County Council on Wednesday, 
the chairman of the Electric Lighting Oommittee stated that the 
revenue for the past half-year was £6,883 ; the gross profits £1,657, 
and after paying the sinking fund, &c., there was a net profit on the 
workiog of £820—a result which the Council thought eminently 
satisfactory. 


Tunbridge Wells.—The minutes of the Lighting Com- 
mittee adopted by the Council last week contained the following :— 
The engineer presented a report with respect to the extensions neces- 
ed гасе of bs попе pe for an additional 

| “О.Р. lamps, er with a plan of the proposed enlarge- 
ment of the central vice. and it was resolved that the plan be 
dates n8 the Works Committee for their consideration, and that 


gesting thatthe Corporation d. ld take steps for the enlargement of 
g e ou or the en mento 
eir area of supply under the electric lighting order, and the Com- 
mittee recommended tbat the further consideration of the matter be 
deferred. The engineer reported tbat the National Electric F'ree 
Wiring Company bad commenced work in the borough, and a copy 
of the ent with the consumer under the ent with the 
Nati Eleotric Free Wiring Company was submitted to the Com- 


Ventnor.—A letter received from Edmundsons' Electricity 
on suggesting that they be instructed to improve the street 

lighting by introducing additicnal arc lamps for certain thorough- 
лш of gas lamps has been referred to the Lighting Com- 


Wallasey.—A Local Governmcnt Board irquiry was to 
be held on Wednesday respecting the application of the District 
Oouncil to borrow £10,000 for electric lighting purposes. 


Walsall.—The Electric Lighting Committee has reported 
to the Town Council that with a view to encourage the use of large 
quantities of current, they have resolved to w additional dis- 
counts. Where the total yearly consumption reaches 10,000, but not 
15,000 unite, 10 per cent.; where the total IT consumption reaches 
or exceeds 15,000 units, 124 per cent. s is in addition to the 

resent discount of 21 per cent. for payment within one month. 

e Walsall Theatres Ccmpany, Limited, have just decided to put 
the electric light in St. George's Hall, Walsall. 


West Derby.—On 7th inst. au electrio lighting installa- 
tion was inaugurated at the Mill Road Infirmary. It has been put 
in by the Guardians at a cost of about £7,000. 1 he installation con- 
sists of 1,400 16-0. P 110-volt lamps. There are two boilers of the 
dry-back return tube type, each 7 feet 6 inches in diameter by 13 feet 
long, and having two flues. Steam pressure, 125 lbs. per square inch. 
The boilers are manufactured by Messrs. Fawcett, Preston & Oo., 
Liverpool. The generating plant consists of three quick-revolution 
steam engines by Mirrlees, Watson & Y. , each coupled to a shunt- 
wound Wilson Hartnell dynamo, capable of giving 300 amperes at 
110 volts. Forsupplying current at night and during the time the en- 
gines are not at work a battery of acoum of 900 ampere-hours 
capacity is provided, arrangements being made eitber to charge the 
batteries through a booster from off the lighting circuit or direct 
from any one dynamo. The wiring throughout the building is run 
in insulated steel conduits on the distribution board system. Tho 
contractors were :—Eingine room plant, Mr. Scott Anderson ; batteries, 
the Chloride Electrical Company; wiring, M 
а w. The electrical plant is to the designs and specifications of 
Mr. Thomas L. Miller, of Liverpool. 


Weybridge.—In view of the Council’s opposition to the 
proposed provisional order of the Walton and Weybridge Electric 
Works Company, Limited, the Board of Trade writes that it is not 
intended to proceed with the application for the order. 


Whitechapel.—At a recent meeting of the District Board 
of Works, Mr. Wright, the electrical engineer, intimated that the 
work of laying mains was about to commence, and he also suggested 
that Mr. Tapper, of Brighton, be appointed resident electrical engi- 
neer. 16 was stated that the streets of the district would be lighted 
by eleotricity in September. Mr. Wright's communication was 
referred to the Electric Light Committee, with power to act. 


Whitefield.— Householders аге to be circularised by the 
District Council asking if they are prepared to use the electric light 
in the event of it being provided. | 


Winchester,—The Town Council at their monthly meet- 
ing on April 6th е on the recommendation of Committees, to 
accept the tender of Messrs. E. H. Gudgeon & Oo., of Lewisham, to 
fit the municipal buildings and clock tower at the Guildhall with 
electric light for the sum of £98 17s. 9d. ; and the tender of the same 
firm for ща the public reading room, library, and school of art 
for £115 10s. | 
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The electric light has just been installed in the Winchester Oon- 
onal Ohurch, and a for introducing it into Bt. 
omas's Ohurch is being е 


Windsor.—At the Easter Vestry Mr. Churchwarden 


ffected by lighting Holy ini P Charch and ite clock be 
saving e y u 
жб. in vd á 


of gas, was £13 per year. 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


——— 


атаву те Tramway башы recommend that 
Council vigorous! ti made 
to Parliamen t by the British Electrio Traction p Dompeny. кн 
Blackpool to Poulton-le-Fylde.—A scheme to extend a 
system of electric rede from Blackpool to Poulton-le-Fylde and 
on to Oarleton to join the Blackpool and Fleetwood system is in 
course of development. . 
Cardiff.—The Council has appointed the chairman of the 
Tramway Committee and the borough engineer to visit towne, and 
pues report regarding the generation of power for tramway 


at Gillingham, and will carry to the important works of 
the Royal School of Engineering, the Royal 
Engineers’ Submarine Mining and Works, and the Brennan 
To en the lines are completed every facility will 


рош for Chatham, but unfortunately Hocbester does not join 


Coatbridge and Airdrie.—Letters on this subject were 
read at Airdrie Town Council from Mr. Kennedy, Parliamentary 
agent of the General Traction Company, again o to apply for 
a Bill to construct a tramway in the burghs, provi they got the 
support and consent of both ооо from the British Electric 
Traction Oompany, proposing to next session to promote a 
provisional order under the Tramways Act; also a letter from thd 
town clerk of Coatbridge, stating that his Council had resolved to 
co-operate with Airdrie Oouncil as to the prospects of a scheme to 
form a trust for constru a tramway in the two burghs. A letter 
was also read from Messrs. : Oo., electrical engineers, 
Bath Btreet, Glasgow, asking the Oouncil to consider a scheme under 
the Tramway Act, which the British Schuckert Company, of London, 
would su if agreeable. Provost Oonnor thougbt that the scheme 
proposed by Ooatbridge Town Council was the only one before them, 
and if they studied the interests of the ratepayers, they would do 
all in their power to support it. He thought that no one would be 
bold enough to go in for anytbing else, and consequently asked that 
the Council consent to meet the bridge Corporation as requested. 
This was unanimously agreed to 


,Dublin.— One of the overhead trolley wires in Westmor- 
t, inth 

car service for 20 minutes. N j 
of the British 


Eastbeurne.—In addition to the pro 

Electric Traction Company for the on of tramways here, 
inquiries have been received from another source as to the possibility 
of the Oorporation consenting to an application for power to con- 
struct tramways. The town clerk bas replied that the Corporation 
ers, and will oppose any company application. 


is applying for 
The boroug engineer has been instructed to prepare or tram- 
ways or light railways for certain routes. j 


Electric Tramcar Accident.—A Reuter's telegram from 


Glasgow.—The Tramways Committee have just “коп 
of a report by Mr. John Young as to the conversion of six itional 
car routes for electric traction. The Committee are asking the Cor- 
poration for instructions to take ateps to proceed with the work. Mr. 
Young's estimate is as follows:—Paisley Road and Parkhead route, 
£35,000; Paisley Road and Possil park route, £11,400; Pollokshields 
and Garscube Cross route, £2,800; Maryhill and Mount Florida route, 
£54,050; Langside and Seamore Street route, £4,900; Paisley Road 
and Oatlands ronte, £2,150. Total, £110,300, less cost of renewal of 
lines in ordinary course, £55,000 = £55,300. These estimates include 
permanent way, alterations and renewals, bonding, ducts for feeders, 
and overhead construction. Depots for cars, &c., at Kinning Park, 
Whitevale and Maryhill, would cost £13,814. 


In respect of the appointment of Mr. Parshall as consulting 
engineer in connection with the conversion of the tramway 
system, Mr. Paterson ask3d the convener at the last meet- 
ing of the Corporation whether the appointment would preclude the 
estimating for work by firms all over the world. He it was well 
known that the person proposed to be appointed was committed to a 
firm in America—at least, a predilection in favour of that firm. 
Mr. Paton said he was sorry to hear such a statement regarding a 
professional man. It was evident that Mr. Parshall was meant, There 
was not а shadow of foundation for any statement which indicated 
that Mr. Parshall was committed either to any firm in America or in 


yde 
Electric Tramway Company as to matters in dispute, and he thought 
they would be arranged ATACO i 


£550 they promised towards Ring o' Bells Oorner. Mr. Barron com- 
the company were behaving m in not completing 


until August. . . t the company know that 
the of Hyde had quite enough of this delay. Mr. Alder- 
man Oldham said the delay was caused сон the 

, however, given the 
, and it would be for the 


y 
the power necessary, and sums 


tricity Committee woul WP ре) „ 
latter L] 


recent rt to the G w tion, is stated by a local 
ben this view of things. Mr. Wordingham's 

report deals with the whole question of electrical installation in the 

advocated for 


Glasgow Mr. Parshall are already in wor 55 
With re to the advice that Glasgow should keep ite generating 
stations ct, Mr. Wordingham gays that what may be suitable for 


5 


hester. 
а the electrical system is quite unsuitable for combined 


prop on of our tramways. Mr. Wordingham 

chester with a combined иан Parens for the two purposes 
of tram-haulage and electric lighting in 
cost of production if the latter adopt the system of separate produc- 
tion. also considers that with a combined station there will be 
great economies in staff and supervision, that the losses from idle 
plant will be smaller, and that the expenses of la mains and 
maintaining sub-stations will be less than with separate generating 
stations. In 5 the буре s 5 таа daga is ау 
identical for the two purposes, во n pro- 
vide the double staff of attendants spoken of by Mr. Parshall in his 
report. These were the pal arguments on both sides which the 
Tramways Committee had to discuss. After a prolonged consideration 
of the several points at issue, & sub-committee was appointed to confer 
with the Electricity Committee and to obfain such expert advice and 
assistance as may be deemed necessary. 


Neweastle.— Mr. Laws, the city engineer, has reported to 
the Tramways Committee of the Newcastle Corporation as to whether 
in the streets in the centre of the city some system other than over- 
head traction is practicable to be worked in conjunction with the 
overhead system in other streets. After saying very strong things 
against the overhead wire, and making remarks about condait, sar- 
face contact, and accumulator systems, Mr. Laws suma up thus:— 
“ Unless expert opinion condemns the conduit as unworkable in this 
climate, it should be adopted as against the trolley, certainly in the 
major part of the town. Ifthe Council comes to that opinion, the 
j Simplex, or some modification of it, is the most ing, and fail- 
ing that, ‘The Love.’ But, again, unless expert opinion condemns the 
‘Accumulator’ as worked at hagen, it proved to be 
financially impossible, that is preferable to either conduit or 
trolley.” 


Worcester.—The City Council has agreed by 17 votes to 
13 to anthorise the Streets Committee to obtain expert advice as to 
the probable cost of taking over the tramway undertaking, and as to 
the probable cost of adopting electric traction. 


(Continued on page 602.) 
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THE ELEOTRIO LIGHTING OF. LEITH. 


A POINT of. perticular interest connected with the construc- 
tion of the Leith Corporation electric lighting station is the 
short time occupied in erecting the buildings, constructing 
and setting up the plant, and the getting of the station to 
work, 

The tenders for plant were asked for in December, 1897, 
and the contract placed fn January, 1898, Possession of 
the ground for the engine house was not obtained till May 
28tb, 1898, when the building operations were at once com- 
menced. The etreet lighting was switched on by Provost 
Bennett on December 28rd, 1898, and shortly afterwards 
the public snpply was commenced. No consulting engineer 

T. „з , ! 


is fitted to the furnaces, enabling a low class of fuel to ke 
employed with economy. The economiser, of Green's make 
with 480 tuber, has the scrapers driven by an electro-motor 


of the enclosed type. The shaft is exceedingly well built 


and of ample proportions, baing 150 feet high and 10 feet 
in diameter, with the usual fire-brick lining. 

Two feed pumps were supplied and erected by Messre. 
Carruthers, of Glasgow, who alzo supplied and erected the 
feed pipes, tank, &c., together with a very ingenious valve 
switchboard for regulation of the various feeds and suctions. 
The steam dyramos, balancerr, boosters, switchboard, accu- 
mulatore, steam and exhaust pipes, were supplied and erected 
by the India- Rubber, Gutta-Perchs, and Telegraph Works 
Company, of Silvertown. 
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GENERAL VIEW OF PowER HOUSE. 


was employed, the whole of the scheme being arranged by 
and carried out under the supervision of Mr. W. A. Bryson, 
the burgh electrical engineer, to whom great credit is due for 
the manner in which he has overcome the many difficulties 
accompanying the carrying out of the work in the limited 
time. The Electricity Oommittee and their active convener, 
Bailie Manolark, spared no efforts to this end. 

The following general description will give an idea of the 
capabilities of the installation :— 

The boilers, which were supplied by Mesers. Sinclair, of 
Leith, are of Lancashire type, 30 feet x 8 feet, and suitable 
for a working pressure of 160 lbs. to the square incb, 
are fitted with Hopkinson's high steam and low water and 
also dead weight safety valves, and Meldrum's forced draught 


The generating plart consists of five Belliss-Silvertown 
steam dynamos, one having an output of 60 kw. at 500 
revolutions, and four of 92 kw. each at 450 revolutions, the 


` working potential being 460 volts. The engines are of Messre. 


Belliss’s lateat type, and are fitted with the usnal forced 
lubrication. The dynamos have bar drum-wound armatures 
with shunt-wound fielde, and are fitted with continuous ring 
lubrication to end bearings. The engines are supplied with 
‘steam bya completely duplicated system of steam piping, 
with all necessary valves, for isolating any particular boiler 
or engine. 

. The steam mains are of lap-welded steel 10 inches in 
diameter, drained by means of four Royles patent expansion 
traps. The branch steam pipes are of copper throughout, 

| G 
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those to the engines being connected to Y-pieces on the 
engine separators. The exhausts are carried in a trench 
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BoILER HOUSE, 


of ample size, and are of opper from engine exhausts 
to below the floor plates, where the exhaust valves are placed ; 
the main exhaust is of cast-iron 18 inches in diameter, and 
is carried to the top of the shaft, 

Provision is made in the main exhaust for the attachment 
of calorifier pipes, so that the exhaust steam can be used for 
heating the new swimming bath adjacent to the station, 


These baths also form the feed tank for boilere, an arrange- : 


ment obviously beneficial to the baths, and giving a large 
reserve of feed water to the electric light station. The whole 
of the steam pipes, flanges, &c., are covered with magnesia 
sectional covering, and the exhaust with skye diatomite. 

The balancer, which is capable of transferring 150 amperes 
from one side of the system to the other, is combined with, 
and drives two boosters for accumulator charge and dis- 
charge, each booster being capable of giving 90 amperes at 
b a both balancers and boosters are fitted with carbon 

ев, 
The switchboard is divided into three main panels, the 
left being positive, the centre for the middle wire, battery, 
balancer, and booster, and the right being negative, The 
board is arranged for three feeders, each of 5 square inch 
area, each feeder having both + and — duplex fuses, with 
mica screens, ammeter, and bus bars. The five dynamos are 
. connected through automatic cut-outs (minimum) fuses and 
ammeters to their respective bars. The centre panel contains 
the voltmeters, with double pole switches, the booster bus 


balancer starting switches, interlocked battery regu- 


lating switches and booster switches, ооовіег field switches 
and middle wire, booster and balancer ammeters. The 
dynamo, booster bar, and battery voltmeters are of Lord 
Kelvin’s multicellular pattern, and the feeder voltmeters of 
the Weston illuminated dial type. A recording ammeter is 
ү between the middle wire and earth. The shunt герп- 

ing resistances are placed in a very commodious chamber 
underneath the switchboard gallery, the switches bei 
carried on a shelf running along the top of the gallery rai 
in front of the switchboard. 

The switchboard frame is of wrought-iron, the slates are 
enamelled on both sides, and arè held to the frame by brass 
bolts. Around the switchboard is a very handsome screen, 
designed by Mr. Simpson, the burgh architect and designer 
of the buildings. 

. The accumulators are of the E.P.S. type, 256 in number, 
having a capacity of 750 ampere-hours at 100 amperes dis- 
charge. They are contained in a spacious accumulator room, 
situated immediately over the switchboard, and exceptionally 
well ventilated. The connections between the accumulators, 


dynamos, &c., and switchboard are insulated with vulcanised 
India-rubber and lead covered. 
Р : The engine room. contains am 
space for an addition of 1,500 H.P., 
and the & ent of steam and ex- 
haust pipes allows for such addition 
with the minimum of expense. A 
travelling crane capable of lifting 8 tons 
is provided. Ample accommodation for 
the engineer and his staff is provided 
in the station. m 
The contract for the underground 
mains, aro lamps, and posts was given 
to the British Insulated Wire Com- 
pany, and includes three feeders, each 
of *5 square inch section, and one sub- 
feeder of 3 equare inch section. The 
distribution cables are triple concen- 
trio, 15 x 15 x 1 square inch seo- 
tion. The pilot cables are triple 7/20 
conductors, and the arc lamp leads 7/15. 
The mains are all lead covered and 
served, but not armoured, protection 
being given by means of tempered steel 
plates laid directly over the cables. 
Fused feeder boxes are provided at feed- 
ing and distributing points. The street 
lighting consists of 74 arc lamps of the 
Crompton - Pochin 10-ampere type 
arranged nine in series. That the light- 
ing has every chance of success is 
proved by the fact that before the 
station was ш application for 
over 5,000 lights been received, 80 
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FEED VALVES IN COMBINATION VALVE CHEST, 


that the town of Leith has every reason to congratulate 
itself on having joined in the march of progress, and we 
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wish every success to the new venture. It is also only fit- 
ting that we should add our congratulations to the convener 
end to the burgh electrical engineer, in his double capacit 
of consulting and resident engineer, the success attained 
being also a strong testimonial to the abilities and industry 
of Mr. Best, the Silvertown Company's engineer-in-charge, 
and the other contractors engaged on these works. 


ELECTRIC PIPING. 


(Concluded from page 539.) 


Haviwa established the fact that tubing in some form or 
other is n to secure safe wiring, Mr. Bathurst is not 
long in arriving at the truism that we must employ iron to 
‘resist iron, but he thinks that plain iron piping is only the 
intermediate stage on the way to insulating conduit, for the 
reasons which we have already quoted. But there is one 
Ton which we should like Mr. Bathurst to answer satis- 

actorily; in the course of wiring. many buildings with an 
iron piping system, it is often necessary to cross girders or 
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systems have to say on this point, and no doubt there are 
many consulting engineers and architects who have had 
different conduit systems under their supervision, and their 
opinions would be valuable. 
` Of course, the great aim of everyone nowadays is to bring 
‘all things within the reach of the masses, and the only way 
to do this is through the medium of the pocket. No trade 
has been more strangled by legislative enactments and petty 
bye-laws than the electric wiring business, with the result 
that until recently the electric light has been almost entirely 
at the disposal of the rich only, and if progress has been 
made for enabling the great middle class to share its advan- 
tages, it is only due to the fact that (1) the cost of supply 
has been reduced, and (2) free and municipal wiring has рып 
introduced, by which the consumer is enabled to pay off the 
cost of wiring his house in instalments, although he has to 
pay more in the end. But wiring per se has not been 
cheapened, and any scheme which aims at this end is worthy 
of consideration, as it will, of course, if adopted, benefit the 
community at large. 

It is, of course, within the knowledge of everybody con- 
versant with electrical matters, that one means towards 
cheapening the cost of wiring is to “earth” the so-called 
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stanchions, or to dodge and water pipes. In these cases 
the кетар. " ades nds, such as are listed, is quite 
impossible, and this is where gas piping has such an advan- 
tage to offer, as it can be made red hot at a forge, and “ get 

to the exact curve required. Those who have used some of 
the patented systems of piping have experienced this diffi- 
culty, and have expressed the opinion that these systems are 
only suitable for wiring the usual run of houses. Bat, 
а, there may be some satisfactory reply to this allega- 
tion which it would be of interest to hear. Of course the 
many ents and points made by Mr. Bathurst 
ай т iron piping—such as ridges in the interior 
due to the welding, and all the risks resulting from 
frayed wires, burrs, insufficient fusing, condensation, &c.— 
may be more or less overcome by the use of weldless 
steel tubes, or other systems of tubes in vogue, and 
a properly designed and carried out scheme, allowing for a 
well sub-divided fuse system, efficient bushing of all fuse, 
and switchboards and patrasses well soaked in paraffin wax— 
so as to reduce all leakage to a minimum. It would be 
interesting to hear what the advocates of other conduit 


“return” wire in an installation, thus reducing the number 
of insulated wires by about one half, although the first cost 
cannot actually be reduced for various reasons found in 
making a practical “earthed outer” system. Several of 
such systems have been in existence for a long time, 
but their use has been exclusively confined to private plants 
owing to the taboo which the supply companies have put 
on any system of “earthing.” However, all these led 
“concentric” systems of wiring, of which those owned by 
Messrs, Mavor & Coulson, Mr. J. D. F. Andrews, and 
Messrs. S & Piper are the best known, consist of solid 
cables in which the outer is made up around, and protects 
the inner; and the only case we know of. in which a tube 
is actually used as the return circuit is a system of 
insulated wires inside Muntz metal tubes recently devised 
by Messrs. Handcock & Dykes, and installed in several 
buildings where the supply has been private. The question 
of “earthing” one pole of installations supplied from public 
mains is a very large one, and no doubt the companies have 
had excellent reasons in the past for refusing to sanction 
this, the chief ones being electrolytic troubles due to earth 
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currenta between various earthed points on one main at 
different potentials, and the dangers oium: shonld any point 
on the opposite main become, accidentally earthed. These 
objections cannot, however, be put forward in the case of 
alternating current low tension systems worked off trans- 
formers, although should the primary circuit of a trans- 
former inside a house become earthed " сегійіп dangerous 
conditions might arise. | 

There is no doubt, however, that if it can be proved that 
an “earthed " conduit or tube system can be i more 
cheaply than wires in wood casings, the whole question ig 
deserving of reconsideration, with a view to discussing the 
methods which the promoters of such a system would suggest 
and adopt, во as to avoid the usual “earthing " troubles, and 
thus get over the opposition of the electric supply 
companies. е | 
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VALVES SHOWN BLACK ARE OPEN. 
THE ELECTRIC LIGHTING OF LEITH. 


It is claimed by Mr. Bathurst that “earthed outer " wiring 
offers a solution which should be equally acceptable to all 
parties involved, namely, fire insurance authorities, supply 
station engineers, the electrical contractor, and the general 
public, which will obviate the main necessity for so many 
rules and regulations. Certainly, if Mr. Bathurst can put 
forward evidence and facts which will result in such a general 
understanding, he will have achieved more than the Czar's 
eirenicon. Of course, in fighting for the principle of 
“ earthed outer he fights for other systems than his own, but 
there seems no reason why the insulating steel conduit should 
not form as good an “ earthed ” system as concentric wires 
specially made up—and certainly a cheaper one. It remains 
to be shown how the system works in actual practice, as 
regards conductivity of the “outer” and absence of electrolytic 
troubles. As regards the former qualification, it must be 
noted that no special rockets or contacts are considered 
necessary a8 in other “ earthed outer " systems, the ordinary 


Screwed joints being made ; and it is claimed that so long 
as the conduit is sorewed into the coupling sockets 


have been 
‘cleaned: or have been left very dirty and filled with 
compound. . The italics are our own, and it would 
seem to ps that it is just on that very condition that 
the whole question of conductivity rests. No doubt the final 
tightening up between the threads is sufficient to ensure the best 
of contacta, but here, again, we are at the mercy of the work- 
man. One such joint not tightly screwed: up, would, we are 
enre, result in dangerous overheating with perhaps serious 
consequences. Even if the dirt were burnt out by the heat 
the contact would not be improved, and it seems to us that 
-overheating-of the outer tube would quite neutralise all the 
benefits to be obtained by the incombastibility of the inner 
lining. Naturally the joints in the conduit form a source of 
added resistance also, but as the metal is more heavy 
at there points this resistance is partly neutralised, and 
it is claimed that, supposing under practical conditions we 
have a joint every 8 fedt, the total increase in resistance 
in an ordinary run of, say, 50. feet from a distribution 
board would be only about one-half per oent., which is prac- 
tically negligible. Here it would appear that the case quoted 
is rather below than above what might bs actually 
experienced in practice, for it is not usual to have 
a run of 50 feet from a distribution board with 
only about six joints in the conduit. This is assuming only 
a straight length, whereas there are sure to be some bends 
and boxes with two joints each, as no one run would control 
one light only. It would therefore be quite legitimate to 
double the number of joints, which would make the volts 
dropped equal to 1 per cent., quite exclusive of what would 
be dropped from the main switch to the distribution 


Sach a drop would, we hardly think, be a negligible 
quantity under normal current, and would cause some differ- 
ence in the light between light and full load. Besides this, 
it would mean a difference of potential on the “earthed 
outer" at two or more points in a building, which would 
tend towards creating an earth current if the building were 
damp, to say nothing of what might result if there were gas 
or water pipes touching the steel conduit ; and it is not quite 
certain that the varnish which is laid on outside the insu- 
lating steel conduit would act as an insulator for any length 
of time. As a matter of fact, these coatings cannot be 
depended on in actual practice, as, if they аге 
not chipped off in the store by the Tes being 
bundled together, they are damaged either іа transit, 
whilst lying about in the bnilding, or in erection. 
Aud as we have shown, it is quite possible to get electro- 
lytic trouble in the house itself if there is any appreciable 

in the “earthed outer." 

he next point to consider is what would be the effect of 
installing this system in various houses along the mains. 
Of course the term “earthed outer” is rather a misnomer 
unless the outer is actually earthed ” at various points in a 
house, but then to do this would be only to court the risks 
we have just drawn attention to, and which the insulating 
varnish is intended to obviate. We must, however, always 
assume the worse condition of things, and so we think we 
are justified in supposing it possible for the “earthed 
outer to be in actual contact with earth at various points 
along the line. Supposing then that the street mains are 
most carefully protected everywhere from possible contact 
"with earth—even by laying them in a troagh filled with 
granite and bitumen, as at Brighton, we fail to tee bow 
‘small earth currents could be prevented from passing between 


‘the varions houses, due quite possibly to nothing else 


than to the fall of potential along the mains in 
connection with their ohmic resistance. Certainly the 
chance of this happening would be more remote on a three- 
wire system if the “earthed outers” at every house were 
connected to the neutral main, but even then we can never 
obtain perfect balance in practice and an appreciable current 
is always flowing; and ata point where the “outer” made 
actual “earth there would be small earth currents straying 
‘out more or less round the mains to the next “earthed ” 
point, and so on. Or we might imagine a case of two 
neighbouring houses, one with an “earth” at the ingress 
point of the installation and the other with an “earth” at 
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the furthest light—both “earths,” of course, on the outer 
casing. Under such a condition of things there might be 
possibly a difference of potential of 1 volt between two 
earthed points on one main not 50 feet apart. If the m 
were three-wire the earth current might be small, but if two- 
wire it would 5555 in any case the earth would 
act as a feeder to the furthest light in the second honse. 

In putting forward all these criticisms, it must not be 
supposed that we wish to throw cold water on any scheme 
which would tend to cheapen and popo anir the electric 
light, and be the means, possibly, of enabling ns to dispense 


with a many restrictions at present existing. It is 
only with the object of giving the promoters of such a 


scheme the opportunity of satisfactorily proving that the 
objections to “earthing ” are based on unsound argumenta, 
or can be overcome by the adoption of methods which they 
have up their sleeves, that we take up the position of the 
man in the street, and we do not see why—if such reasons 
can be adduced as to satisfy the electric supply authorities 
that “earthing ” can be permitted with safety—it should 
not ultimately become the universal practice. 

We understand that it is claimed that the insulating steel 
conduit, when installed on the “earthed outer” system is 
so simple to put up, that any ironmonger can take up the 
work with success, and we have seen circulars and testimo- 


perly done, or else the most expensive materials are useless. 
And in order to do the work properly, skilled men should be 
employed who understand something more than the screwing 
of pipes, the “ slinging ” of casing, or the twisting of wires 
together, and who can be trusted to take as much interest in 
the execution of their work as in the advent of 12 
o'clock on Saturday. If piping is to be “earthed,” it must 
be screwed and fitted by electricians, not by gas-fitters, and 
it is therefore better on the whole to leave electric wiring in 
the hands of those who make it a speciality, and who do not 
have their attention diverted by the sale of saucepans, calico, 


or bedsteads. 
The makers of insulated steel conduit are nothing if not 
go-ahead, at any rate in some of their theories, and for rank 
y and boldness of idea, we have come across nothing 
like the advance which Ба propose to make—at апу rate 
in the wiring of houses. However, this is an age of pro- 
grees, and we are startled by nothing new which we see or 
hear now, bnt for all those who wish to advance too quickly 
it must ba pointed ont that it is a curious thing that the more 
liberties and the more improvements we get, the more rules, 
laws and enactments are made to control them. To prove 


this it is only necessary to com the statute book at 
the beginning of the century with the statute book as it 
is now. 


However, to return to our subject. This indefatigable 
. firm having evidently noticed with concern the recent rise in 
the price of India-rubber, and being also imbued with a due 
чишеп of the value of their insulating lining—seem 
to have been much troubled by the fact that people who use 
insulating steel condnit are still obliged to wire it with insu- 
Jated wire. With apologies to the late Lewis Carroll, we 
might say :— 


The wireman and the carpenter 
Were at an installation, 
wept like anything to see 
Buch waste of insulation. 
‘If this were only cleared away, 
We'd need no regulation.’ 


And so, not content with wishing to cheapen the cost 
of house wiring by abolishing the return wires, they would 
wish to depend entirely on the internal insulating lining of 
their conduits, and use bare copper wire. 


However, it is far from oar wish to cast ridicale on such 
an idea. We mast all keep up with the times, and if it can 
be shown that the insulating lining is a good insulator, and 
continuous, that it is absolutely non-hygroscopic, and that 
ыал Ыг not ae aa within v erui that а 51 

ectly impervious to the arc, an t it is im e 
to get a short circuit from the inside wire to the 
outside steel casing, we see no reason why a copper wire 
should not be employed in connection with an “ earthed 
outer " as well as an insalated “р wire. We understand 
that a complete system on these lines has been worked ont 
and „and there is no doubt that it opens a field for 
considerable economy in erection and material. The 
of joints will be considerably simplified, there will be no 
insulation to strip or to tear, and above all, there will be no 
fuses to put the light out at inconvenient moments. The 
system will then be directly comparable with gas-piping in 
regard to ga re will present certain advantages over gas 

regard to risk. 
. Any overheating of a wire will be manifested by a bitu- 
minous smell, which will not explode, and it will then only 
be necessary to send for the electrician or ironmonger to 
discover the cause, А partial short circuit, or what is the 
same, а leak to earth from the inside wire, will be burnt out 
inside the conduit as soon as the arc has become too long, or 
a dead short circuit would frizzle up the inside wire instan- 
taneously, and if this were not a main wire there would be 
no danger of all the lights in the house going out. Possibl 
the outer steel casing would not overheat dangerously in suc 
a case, although the varnish might melt, and it would only 
be necessary to draw in a new piece of oopper wire. Pre- 
sumably, although we have no details as to this, there would 
be no soldered joints at all, all branches and connections 
being made from contact plates on porcelain bases in the 
tapping or joint bores, and we can picture the gentleman of 
a scientific turn, when the light goes out at his dinner table, 
calling for a screwdriver and a piece of co wire, and 
making а new connection from one box to another with almost 
as much ease as he did in the days when he had to insert a 
new fuse. 
There is, however, one important point which ocours to us 
immediately : if the distribution system is adhered to (and 
everyone agrees that this is the best), it will be necessary to 
run а separate conduit containing the sub-mains to every 
floor from the maim switchboards to the sub-boards, as 
obviously two bare wires controlling different floors oould not 
be in the same conduit ; and the same applies to the conduits 
containing the distributing wires. It would, therefore, be 
necessary, in order to have a properly sub-divided switch 
control, to more than donble the amount of insulating con- 
duit, which would be a decided set-off against the saving in 
insu wires. 
Orthis could be avoided if the Tree system were em- 
ployed, when it would ben to have a switch to every 

ight. But then this system is antiquated and inconvenient, 
and would entail a great deal of labour and material in con- 
nection with joint boxes in inaccessible places. Altogether 
we are rather in the dark about the matter, and our only 
desire is to have “mere light.” Anything in the nature of 
an advance in science must b» well discussed before it can be 
considered an improvement, especially when it concerns our 
everyday lifeand our purses, and more particularly when it 
intends to sweep away many ideas which we have become . 
used to, but which may be, after all, only fads. We have 
for so long, for instance, looked on a fuse wire as the slender 
thread that stands between perfect security and complete 
combustion that we mentally cling to it, and would as soon 
do away with it as buy a boiler without a safety valve. 

All, however, except the most bigoted are open to con- 
vinoement, and we think that the best method which Mr. 
Bathurst con adopt to arrive at this end would be for hi 
to erect a lathe and plaster structure in an open place, wire 
it on his Bare-Copper-Wire-inside- and - Insulating- Steel- 
Conduit-System (or what, for short, he calls ** Electric 
Piping,") connect it up to Ais own engine and dynamo, and 
then turn it over to a committee of electrical engineers, who, 
by judicions short-circuiting, would endeavour to set the 
structure on fire. In the meantime, we shall be glad to 
receive the views of those who have any to say for or 
against the general principles put forward in this article, the 
present time being a highly propitious one for ventilating 
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ideas on these matters, and we trast that the discussion 
which we invite will tend towards the benefiting of the 
electrical and general community. 


ELECTRIC TRACTION AND MOTIVE 
. POWER NOTES. 


(Continued from page 596.) 


Lincoln.—The Electricity Works Committee has received 
Mr. V Brown's report on the question of electric power for tram- 
ways, the plan showing the suggested routes has been considered. 
The Local Government Board has sanctioned the borrowing by the 
Corporation of £19,000 for electric lighting. The committee had re- 
solved further that the electricity works, buildings, plants, stores, &o., 
be insured against fire in the sum of £10,000. 


Milan.—On March 7th was opened a broad gauge electric 
railway between Milan and Monzs, a distance of 8 miles. The 
carriages are of the American saloon type, with roofed platforms at 
the ends, and are supported on two bogies. The body of each carriage 
is 17:8 metres long, 25 m. high, 2°86 m. broad at the centre, and 
2°15 m. broad at the platforms. Each carriage contains two com- 
partments, one for smokers and the other for non-smokers, both 
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compartments, of which the front is for the driver, and the inner to 
give access to the carriage. All the compartments are connected by 
А € шен. ше пеги of the carriage be ие һу 10 
16-candle-power lamps, two for eac cc apartment persons. 
The lamp in the driver's cabin b-* ın opalescent e, to better 
illuminate the road in front. The carriage carries, in addi- 


tion, five signal мар of 25 candles each. Besides a hand 
each 


bogie 
gear with a velocity ratio of 20: 61 to the electro-motor. The motors 


are four-poled, with shunt magnets, in erue the Heard coils are 
arranged in They are supported at one & cross- 
bar on the bogie frasies and at the cther by the axles of wheels. 


Both supports are rendered elastic by spiral springs. Each carriage 
hasa large and a small accumulator battery, the former of which 
supplies the motors and the pump motor of the Westinghouse brake, 
and the latter the electric lamps. The large battery contains 65 
elements, which in series discharge at 275 to 235 volts. One charge 
suffices for three double journeys (48 miles), but at a stretch 60 miles 
can be done. The total weight of a pared aud 58 tons, 17 tons of 
which are due to the . The regular speed is about 30 miles per 
hour, but this can on on be increased to 37. 


Plymouth.—It is hoped that the lighting plant will be 
completed within a month, and June is said to be the probable time 
for the opening of the electric tramways. 


Sheffield.—The Tramways Committee, havi 
the question of the trolley wire supplied by the Bri 
Houston ECT wr on tbe Nether and Tinsley secti 
resolved:—" That if an expert, to be named by the Corporation, 
certifies that the wire put up by the British Thomson-Houston Com- 
pany is as good for the purpose for which it is to be employed as wire 
of the description contracted to be supplied by Messrs. F. Smith and 
Oo. for the Walkley section, Committee will recommend the 


considered 


Thomson- 


expert.“ The tender of the Wheeler Oondenser and g 
Company, of London, for the supply of two condensers for the Kelham 
Island power station ata total sum of £1,346 has been accepted. The 
Committee have also resolved:— That as the regulations of the 
Board of Trade do not it of persons standing at the ends of 
electric tramcars, the designs of the two sample cars to be ordered 
now produced by the tramways electrical engineer, providing vesting 
now п у the ways : 

кошо OR for six smokers." E 


Southampton.—The Tramways Committee has recently 
submitted to the Council a report of the depatation which has 
visited various towns to investigate the electric traction system. The 
electrical engineer also reported on the Committees recommenda- 
tions, which he summarised as follows:—(1) That doubie lines be 
used wherever possible. (2) That side poles and centre poles be used 
in all tions favourable, but span wires are not recommended. 
(3) That fixed stopping places be adopted throughout the entire 
system,and that such stopping places be denoted on the lamp columns, 
at a distance of about 220 yards Aem (4) That the Corporation 
adopt a type of car similar to car No. 450, in use by the Liverpool 
Corporation, and that Messrs. Kincaid, Waller & Manville be 
instructed to prepare a specification with such modifications, 
including longitudinal seate, as may be necessary, and to obtain 
tenders to be submitted to the Corporation. (5) That in view of the 
recommendation to immediately order the rolling stock, Messrs. 
Kincaid, Waller & Manville be instructed to prepare үн апа 
specifications for the necessary alterations to the Shirley деро. 
(6) That time recorders bs placed at each terminus, as at Dover. 
1eport has been adopted by the County Council. 


TELEGRAPH AND TELEPHONE NOTES. 


The All-British Cable Scheme.— The Times says that 
ata гэе m of the Liberal Party at Oitawa the Government 
decided to ask Parliament to make a contribution towards the con- 
struction of an all-British Pacific cable. The general belief is that 
Canada will pay five-eighteenths of the cost, the Home Government 
a similar p: n, and the Australian Oolonies four-ninths. 

A later despatch from Ottawa says that Bir Obarles Tapper, in the 
House of Commons on 12th inst., congratulated the Government on 
having reached a decision regarding the Pacific cable, and hoped that 
the arrangement was a satisfactory one. had long held the view 
that the construction of the cable involved no obligation whatever 
upon Canada; in fact, the time was not far distant when the cable 
would be a source of revenue to the country. Bir W. Laurier 
expressed his appreciation of Bir Oharles Tapper’s complimentary 
remarks The details of the arrangement with the Imperial 
ment and the Australian Oolonies will not be forthcoming until the 
ошо сотен; has introduced its Bill, which will be in about 
a fortnig 


Cable Rates to India.—On Wednesday, at a meeting of 
the Liverpool branch of the British Empire League, under the 
peo of the Earl of Derby, a resolution proposed by the Lord 

yor was adopted, calling attention to the excessive rates 
on cablegrams between the United Kingdom and India, and requesting 
the Council and the League to use every means in their power to 
obtain a substantial reduction. In view of this resolution the report 
irri Indo-European Telegraph Company will afford interesting 


ing. 

Proposed German Telegraph Line to India.—In con- 
nection with the cable concessions recently o by Germany 
from the Porte, which we understand form the beginning of a system 
of telegraph wires to be carried as far, at any rate, as Kuweit and 
Bushire, in the Persian Gulf, we learn that the German cruiser 
Arcona, from Ohina, called at the head of the Persian Gulf, where 
she remained at Bushire and the neighbourhood for some few days. 


The New Pacific Cable.—The Berlin correspondent of 
the Standard gives the following interesting details about the tele- 
ph cable which the New York Pacific Cable Company proposes to 
y between the United States and the Philippines. It is to be 
11,000 miles long, is to touch at Hawaii and the Oarolines, and oon- 
nect the Southern Ladrones, being thence extended to Manila. The 
Mg en cf the cable amounts to 28 tons per mile. A sixteenth part 
t 


its consent to the slight concessions still demanded, the company is 
oom- 


puted. The new line, besides increasing the speed of communications, 
will reduce the cost from 60 to 70 per cent. A telegram of 40 words 
from Washington to Manila now costs $262 per word, and takes 
about two to three hours in transit. At least half s 
day, therefore, is necessary for an exchange of 
the new connection a telegram of the same 
will cost at first only $30, and, according to the calculations of the 
Oable Company, would reach ity destination in not more than half an 
hour. United States troops are quartered in all the i named, 
and the advantages of rapid communication are obvious. Indeed, 
the heads of the Army and Navy Departments at Washington would 
themselves have to establish such a connection if Congress cannot 
come to terms with the New York Cable Oo y- The disinclica- 
is explained chiefly by the oiroumstancs thet the previous surveys ia 
ex бу by umetance 0 8 
the Poetic are not I sufficient to afford a clear comprehension of 
the technieal difficulties. Another difficulty, hitherto, has been the 
want of intermediate stations in the Pacific, as the islands which 
would have served the purpose did not possess a government of their 
own. This hindrance is now, according to American opinion, removed. 
If Hawaii, Wake Island, Guano, and the Philippines can be utilised 
as landing places for the cable, there would be no extent of cable 
between these points so long as to constitutes a diffloulty. None of 
these sections would be as long as the French cable, which is laid 
from Brest to Oape Cod, on the coast of Massachusetts, and 
which is 3,250 miles in length. The longest section of the 
proposed Pacific cable would bs that from San Francisco to 
waii, amounting to only 2,098 English miles. From Hawaii to 
Wake Ieland is 2,040 miles; from Wake Island to Guano 1,290 miles; 
from Guano to Manila 1,520 miles. With regard to the depth of the 
Pacific, no trustworthy figures are as yet available. The diffrence, 
as compared with the Atlantic Ocean, is, however, not supposed to be 
very great. The cable recently laid from Hayti to the Windward 
Islands lies 18,000 feet deep, whereas the greatest depth between San 
Francisco and Hawaii does not amount to more than 18,300 feet. 
The greatest depth between Hawaii and Manila is put at 19,600 feet, 
but this calculation is not confirmed as yet by unbiased measare- 
ments. However, in the opinion of experte, there are no depths on 
the route of the projected cable which would greatly exceed those at 
which cables have already been laid in other seas. The question of 
the cable will certainly be an important item at the next Congress. 
Meanwhile the Naval Administration ought to have soundings taken 
along the projected route, во that Congress may have more accurate 
information about the technical feasibility of the cable. 
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Telegraphic Cable Communication.—In the House of 


‚341 were annually paid, 
word c to these companies, the 
of communication, he sald we had now reached 


and Premiers; and, if Great Britain and the Dominion of Oanada 
would defray two-thirds of the cost of a Pacific cable, the colonies of 


New South Wales, and Tasmania would contribute the 
othez third. асса Maglie dads sent over the Eastern 
Extension Company's line from Australia to һе showed how, 


bavo a pref 
the Eastern 


with its connections on British territory everywhere. There would be 
no necessity to lay all the cables in one year. He believed the cables 
would be absolutely self-supporting. The cable rate to Australia 
had been reduced from 94. 4d. pe word to 4s. 9d. but if 
reduced farther to 3s. no less than £190,000 a year would be saved 
to the mercantile comm . The reduction would naturally lead 
expansion of comm business with our colonies. The hon. 
member pointed out from the Postal Guide some of the striking 
anomalies aud differences which exist in the cablo rates to various 
parts of the world. The tariffs were ly prohibitive. No 
спа роо асаро а х аа е ес шош аео еу 
obliged by very pressing business. e van 0 system 
he advocated would be a double route of cables extending throughout 
the British Empire. If we did not construct these routes very 
quickly and take the advice of our colonies others would do it. The 


North America. The system, if carried out by the Btate, would be 
carried out in euch a way as to give encouragement to business, 
because the State would endeavour to still further reduce the cable 
rates. Besides, the State could obtain capital at a cheaper rate than 
any company. A remunerative tariff d tly increase facilities 
and reduce charges. Even if the Eastern Extension Company lost 
half its present profits it would still be a ps concern. e cables 
would be auxiliaries from the Im ence point of view. 
It would desirable, he maintained, to have direct lines of com- 
munication with Hong Kong, Shanghai, Cape Town, Simon's Town, 
Bombay, Madras, and other-important coaling stations. 


Telegraphic Interruptions and Repairs:— 
Down. 


CABLE. Repaired, 
Amason Company's cable— 
Oable Сагира eee June 11th, 1898 000 eee 


French Company's cab 
Paramaribo-Ca .. Feb. 10th, 1899  ... April 10th, 1899. 
kv pace -.. March 10th, 1899 ... "el 
Para- sii .. April 10th, 1899 ... Mo 
Laurin. 
Communication between 
Mossamedes and all In- > March 16th, 1899 ... 
land Offices. 
сие е March 23rd, 1899 ove eee 
Siberian between— 
* KH April sth, 1899 .. April 9tb, 1899. 
Blagowostshensk- I April 10th, 1899 ... April 11th, 1899. 
Blagowestechensk-| ,bri 19th, 18% - 
. April 11th, 1899 


The Telephone Question.—On 10th inst. a meeting of 


representatives of the Oo on of rides ga. the Dock Board, the 
Chamber of Commeroe, the Professi and Trade Associations 
Li resolutions their dissatis- 


in Liverpool 

faction with the Government scheme for d Е with the 
telephones, and expressing the opinion that it desirable, 
not only in the interests of trade and commerce, but of the whole oom- 
manity, that the telephone system of the country should be placed 
under the control of a Government d ent, so asto have it 


pany to accept reasonable terms, or be subject to effective competi- 
tion. Copies of the resolutions are to be forwarded to Ministers, the 
local members of Parliament and to county borough authorities and 
chambers of commerce generally. 


Wireless Telegraphy.—Now that this subject has come 
into such proa penos and public attention, it may be as well to 
remember that so long ago as 1831 James Bowman Lindsay, of Dandee, 
conceived the idea of conveying electric s across water without 


ht Ali then 40 yoars a 
opinion that signals might 


y was an extraordinary man. 
From a humble weaver he advanced to the position of science teacher, 
and in the advertisement announcing the opening of classes, which 
appeared in the Dundec Advertiser of April 11th, 1834, he predicted 
e electric light and the use of electricity for driving and 
other purposes. In 1835 he publicly exhibited an electric lamp in 
5 Bete rs apris efforts 7 . m edt 
haughnesey, or & uperintendent of Telegrap ’ 
sent messages across the River Sone, in Bengal, without the use of 
connecting wires or cables. 


OONTRAOTS OPEN AND OLOSED. 


OPEN. 


Austria,—April 28rd. Tenders are being invited until 
the 23rd inst. by the municipal authorities of Brunn for the supply 
of four Edison dynamos (model К) of 200 amperes and 110 volts 
capacity, one msll and two C ү 
three boilers of the Dufuis type to work at a pressure of 105 lbs. 
and one 100-H.P. steam engine with Oolmann valve gear. Tenders 
ое to Der Magistrat, Bronn, whence particulars may be 


5 une s The Vestry went сол for ro 
, water-ta 
ea ру ану "e oe steam en and engines. 
Belfast.—April 20th. The Electric Committee want 
tenders for mechanical stokers, economisers, pipe тох and condens- 
ing plant. Bee cur “ Official Notices " March 


Belfast.—April 27th. The Electric Committee wants 
WN ое read-work and laying cables, &. See Official Notices " 


Dublin.—April 20th. The Corporation is inviting tenders 
for the supply, fitting, and connecting up of electric light e . 
suitable for a 200 -volt supply; also taking down existing fittings, for 
which allowance is to be made. Particulars from the City Engineer 
on payment of one guinea. 


Edinburgh.—April 24th. The Mad tig want tenders 
fora 12 months’ supply of steam coal, arc p carbons, cast-iron 
pipes, &c. See our Official Notices" this week. 


i кош m 8th. The тис Council таз tenders 

plant its electrici ertaking, ding boilers, 

гуа ери. boosters, ‘batteries, a iten board. crane, — and read - 

work, arc and incandescent lamps, and for the lighting of the station. 
See our “ Official Notices” April 7th. 

Ham pstead.—May 18tb. For the purpose of extensions 


steam five switchboard panels, boilers, feed 
Weir's feed pumps, a 50-kw. exciter, water softening plant, ar pemp 
and condenser, Green's economiser and overhead crane. See 


Notices” April 7th. 

Kingston-upon-Hull.—April 25th. The School Board 
wants tenders for an electric light for the Oentral Higher 
Grade School, and School of Science in Brunswick Avenue, Beverley 

ulars from Mr, O'Donoghue, clerk, School Board Offices, 


Road. Partic 
Albion Street, Hull. 


„ойон LE i ыс The London Sonny Council re- 
Fall W e may asd & pation to the Olerk to the 


Peterborough.—April 20th. The Corporation wanta 
tenders for Lancashire , steam dynamos, balancers and boosters, 
switchboard, battery, piping, cables, &o. 


Poplar.—April 25th. The rds of Works wanta ишо 
f d h lant, t and streo 
fighting. des: Oficial Notices! March IE o 

Reigate.—May 1st. The Town Oouncil wants tenders 
for water-tube boilers, pipe work, two 100-kw. and опе 30-kw. steam 
alternators, overhead crane, sub-station equipment, switchboard, 
mains, lamp-poste, &c. Bee our Official Notices" April 7th. 


St. Helens (Lancs.).—April 19th. Tenders are wanted 
for the construction of about siz miles of tramways in sections, for 
the Electric Bupply and Tramways Committee. Plans and form of 
tender on application to Mr. Geo. J. О. Broom, M. I. OC. E., borough 
engineer, on payment of £2 2s., returnable as usual. | 


South Shields.—April 20th. The Corporation is inviting 
tenders for the supply of steam and water pipes and valves, and a 
15-ton overhead traveller. Specifications, &c., from the Borough 
Electrical Engineer. х 
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Spain.—April 20th. The municipal authorities of Santiago 
are inviting tenders for the supply and erection of the plant for 
a central power station to be erected near the town to utilise the 
water-power of the River Tambre for 8 of electrical 
energy for lighting and power purposes. may be obtained 
from, and tenders are to be sent to, EI Presidenté del Oonsejo de 
Administracion Bantiago, Spain. 


Steck port.—April 19th. The Gas and Electricity Com- 
mittee wants tenders for an electric storage battery 


stoneware 


Sutton and Howth (Ireland).—April 20th. The Great 
Northern Railway Company wants tenders for works in connection 
2 utton and ек rage f inclu E 
supply an | eeders, returns, £c., ro stock, over 
construction, battery and booster, &c. Bee our “Ofcial Notices ” 


West Ham.—April 21st. The Council want tenders for 
two 1,500-I.H.P. engines, and two 800-kw. alternators and exciters, 
or two 800-kw. 1,500-I.H.P.steam alternators and exciters. See our 
* Official Notices” March 31st. — 


. West Hartlepool.—April 15th. The Corporation invites 


offers from those prepared to undertake free wiring of premises. Bee 
‘sour Official Notices" March 31st. | 


CLOSED. 


Aberdeen.—The Tramways Committee has accepted, in 
connection with the Woodside electric tram section, the offer of Messrs. 


carr, and accessories, switchboa , and instruments at a total cost of 
£7,798. The offer of the British Insulated Wire Company to ly 
feeder, pilot and test cables at a cost of £5,340 was e “The 
total cost of the construction of the line will be £31,218, a sum which 
is considerably under the estimated cost. 


Canterbury.—At the last Council meeting the Lighting 
Committee and Mr. Hammond recommended that the following 
tenders, subject to the consent of the Local Government Board, be 

for the extensions :— Alderman Mason, the Ohairman of 
the Committee, explained that, as prices in the electrical world were 


2 — ES. C — 
— — — — — — — — pies 


Bection. Plant. | Name of firm. Amount. 
A. Boiler house plant.—One boiler , R. Taylor & Sons, 
complete, mechanical stokers. Marsden Vs .. | £707 10 
B. Engine house plant.—1 160-kw. | India-Rubber, Gutta- 


Percha and Tele- 
graph Works Com- 
pany, Limited, Sil - 


steam dynamo; steam, ex- 
haust, &c., pipes; condenser, 
and accessories; centrifugal 


pump and motor; tools, psint- vertown ет .. | 2,022 0 
ing, &c. 
D. Underground mains, cables, &c. | Western Electric Co., 

North Woclwich .. 1,814 0 


rising by leaps and bounds, ic was thought desirable to secure con- 
tracts without delay, subject to the approval of the Local Government 
Board. They might thus have some prospect of the ma- 
chinery delivered within the of 12 months hence. report 
was confirmed. The tenders for the switchboard extension, Section 
O, are still under consideration. 


Dundee,—The Tramways Committee on 4th inst. opened 
the tenders for the supplying of electrical plant for the tramways. 
5 9 for n combined d com engines and dynamos, 
в expansion en and dynamo, and also four Lancashire 
boilers. It is understood that the successful tenderers were: For 


Dundee. The Aggregate price of Я 

about £9,700. ith тага to the four Lancashire boilers, а tender 
that 

the price of the boilers, with flues and seatings combined, is £3,058. 


Gloucester.—The Town Council at their last meeting had 
under consideration the reports of the Electricity Supply Committee 
and the consulting en ; Mr. Robert Hammond, on the tenders 
submitted for the additional plant required for the Municipal 
Electricity Works, when the following were accepted:— 


Section. Plant. Name of firm. j Amount. 


G. | Public arc lighting . | British Insulated Wire 


Company, Limited, 


Pres cot m i 969 16 

I. Condensers and air-pumps ..: Blake & Knowles, 
| | | Limited, London .. 567 0 

J. Cast-iron water pipes. es Stanton Jron Works 

Company, Limited, 
Alfreton 7 12 400 0 

K. | Steel steam, exhaust feed and | Ashton Frost & Co. 


| drain pipes. Limited, Blackburn 1,185 0 


Hammersmith.—Tenders as under have been acoepted 
by the Vestry :—Messrs. Babcock & Wilcox, for supply of three water- 
tabs boilers, according to specification, £3,320; Messrs. J. Musgrave 
and Oo., for supply and erection of two vertical engines, according to 
specification, £7,284; Messrs. Siemens Bros., for supplying and fixing 
two alternators, according to specification, £5,684 ; Мезе Oallender, 
for supply of cables, according to specification, at schedule of prices; 
Mr. James Ritchie, for supply of cast-iron pipes, according to speci- 
fication, at schedule of prices. 


Hereford.—The Town Oouncil have accepted the tender 


ot Messrs. W. P. Lewis & Oo., for the erection of electricity works 


buildings at £2,752. It is hoped that the supply may be available 
by early in October. 


FORTHCOMING EVENTS. © 


Friday, April 14th —At 9 p.m. Royal Institution. Harth Ourrents 
and Electric fraction. by Prof. A. W. Rücker. 


Thursday, April 20th.—At 8 p.m. Institution of Civil E 
The seventh “James Forrest” lecture, by Prof. J. A. 
E „ subject “ Magnetism.” Lecture to be repeated 

| on Friday, 21st inst., at 4 o'clock. 

Friday, April 21st.—At 5 p.m. Physical Society. Agenda:—1. “On 
the Effect of a Solid Conducting Sphere in a Variable 
Magnetic Field on the Magnetic Induction at a 
Point Outside." By Mr. O. B. Whitehead, M.A. 2. 
Demonstration of Richards’s Method of Standardising 
Thermometers.” By Mr. R. A. Lehfeldt, D. B. 


NOTES. 


The Helios Electrical Construction Company.— 
This is the latest addition to the large electrical manufac- 
turing concerns in this country, and will shortly open 
offices at 49, Cannon Street, Е.О. The Helios Company, 
whose works are equipped with the most modern machine 
tools and appliances, are in an exceptional position with 
regard to quick delivery of every kind of plant required for 
lighting and power par . Amongst their standard 
specialities are a whole line of 200 and 500-volt motors, 
open and enclosed, and a line of single-phase motors that 
will start on full load without disturbing the eupply service. 
The company has appointed Mr. A. OC. Eborall chief 
engineer. It may be expected that Mr. Eborall, who partly 
received his practical training at the works of Messrs. Brown, 
Boveri & Oo., and who has devoted much time and attention 
to single and polyphase work, will be quite at home with the 
firm in question, who have done an enormous amount of 
work in these directions on the Continent. 


Brussels Electrical Exhibition.—The Brussels Elec- 
trical Exhibition is to be opened by the King on June lst, 
Owing to the whole of the space having been applied for the 
Minister of Telegraphs has granted the entire bailding of the 
magnificent * Nouvel Hôtel des tite so that the area 
for space will be doubled. This building will be turned into 
a Central Telephone Exchange after the Exhibition, and will 
be one of the largest in the world ; the telephone wires will 
be gradually put 5 The entire system of tele- 
phones now in Belgium belongs to the Government, and is 
under the control of the Director-General of Poste, State 
Railways, and Telegraphs. The Minister of State Railways, 
Posts and Telegraphs has issued a decree stating that all 
goods for the Exhibition shall enter the country free of duty, 
and that the State railways will reduce the carriage on their 
lines for same by 50 percent. A special circular will be 
issued and sent later on to all exhibitors giving the exact con- 
ditions of transport. 


Royal Institution.—At a meeting on Monday the 
special thanks of the members of this Institution were returned 
to Sir Benjamin Baker, K.C.M.G., for his donation of £50, 
and to Nobel’s Explosives Company for a donation of £105, 
to the Fund for the Promotion of Experimental Research at 
Low Temperatures. The first Hodgkins gold medal given 
by the Smithsonian Institution has been conferred on Prof. 
Dewar for his work on the liquefaction of air. 
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The Copper Market.—Messrs. H. R. Merton & Oo.’s 
last fortnightly report upon the state of the copper market 
is not quite so favourable, from the consumer’ point of view, 
as the p ing one. The price of G.M.B.'s has advanced 
208. per ton during the fortnight ending March 31st, and at 
the latter date stood at £70 per ton. Supplies have, however, 
been considerably in exoess of deliveries, and during the 
month of March the stocks of refined copper in European 
ports, and afloat thereto, have increased from 24,326 tons to 
28,497 tons, a gain of 4,171 tons. This inorease has been 
chiefly in the stocks held in London and at French ports. 


Mr. A. P. Trotter (at present Government electri 


Personal. — Mr. D. F. Sugrue, superintendent for South 
Wales of the British Electric Traction Company, has зеп. 
appointed a magistrate for the borough of Swansea. 

It is announeed that the Board of Trade have appeinted 
| епрї- 
neer for Oape Colony) to be electrical adviser to the Board, 
in place of Major Cardew, who has resi 2 

Mr. Martin C. Olsson has resigned the position of assistant 
engineer at the Belfast electricity works, he having made 
arrangements to join the firm of Messrs. Coates & Son, 
Limited, of Belfast and Dablin. 

Mesars. Veritys, Limited, have appointed Mr. M. B. 


The total supplies in March were 21,225 tons as compared 
with 18,716 tons in February. Of this total America has Cotterell to the management of their branch at Manchester, 
sent 11,468 tong; Spain and Portugal, 2,286 tons; Chili, at present quartered at 29, Princes Street. The district 
1,800 tons; Australia, 1,400 tons; and other countries, | covered includes the North of Eagland, Ireland, and part of 
4,277 tons. The latter is the only one of these totals which Wales. Mr. Cotterell, who first joined Messrs. Veritys in 
is above the average; but it is reassuring to find that 1887, has for the past 2} years held the position of assistant 
countries outside the ring of copper producing countries general manager at their works at Aston. On leaving the 
are increasing their shipments to Europe, since it lessens the works Mr. Cotterell was presented with a very handsome testi- 
chances of success for those who are attempting to corner the monial by the staff and же pp lie Mr. A. A, King remains 
market. On the London metal market there seems to bean Mesars, Veritys’ chief outside representative in the North. 
impreesion that at present much of the buying is of an Mr. Henry Courteen, recently the ms g director of 
interested o r and is merely in response to advices ^ Brown & May, Limited, left the service of the company on 
from New York speculators. Our advice to buyers is there- the 30th ult. Mr. H. A. B. Trevor has succeeded him as 
fore to simply cover their requirements, and to trust that al! general manager.. "n 

attempts to corner the market will fail owing to the increasing Mr. H. Haskayne, Assistant, Superintending Engineer of 
number of producing mines. No new copper mining com- Postal Telegraphs, Cardiff, has been appointed superintend- 
-panies have been floated since our last note on the subject. ing engineer, Manchester, in the place of Mr. J. Doherty, 
Since December, 1898, we have, however, given details of superannuated. 

the prospectuses of six new mining companies, having an 


aggregate capital of £2,430,000, namely :— The Telephone Service.—OCorrespondents of the Times 


1. Le Roi  . e o i 000,000 continue to express their views on the Telephone Service. 
д. Copper Corporation of Chilli. 200.000 General Webber repeats the observations which he has made 
3. Mid Moonta es 4 180,000 from time to time; Sir John Lubbock quotes Mr. Varley’s 
1 Monni Dyal 38090 articles from our columns, and fears that the Telephone Bill 
A Balk “тот 250,000 would involve pecuniary loss, and be a serious check to the 


progress of applied science; Mr. H. D. Kimber, a member 
of the Wandsworth District Board of Works, takes exception 
to municipal exchanges, and recommends the entire system 
being in one and the same, and that the paramount authority," 
conoluding with the observation : —“ It cannot surely be gain- 
said that the ideal national service of telegraphs must be one 
that is built up by one master mind as one entire and compre- 


With the improved conditions of business and the active demand ally any: манан н p 3 pus ld be nm 

; . F. Faithfull Begg conten it woul: wise to 

8 е 5 al а ehipbailding, recognise now and at once that immediate consolidation is 
recently the improvement was a natural and legitimate one, andthe the only reasonable plan, and that by that means alone can 
producers could derive only benefit from it. Now, however, the endless public inconvenience and vast ultimate waste of 
: sere dier qua m ч ден is теқ сз = money be avoided; Mr. Provand replies to some of the 
conditions. The inevitable result will be to curtail consumption and Points raised by Sir John Lubbock, and asserts that the 
to turn manufacturers to other metals wherever they can possibly be whole his of the National Company proves that it 18 
used. Moreover, there will be a general opening up of old mines incapable of competing with any properly -organised oom- 
ny, it knows well it can only succeed as a 0 а 


which have been abandoned as unprofitable and an exploitation of ly. 
the seal V T posae ba gren eral Webber sends a further commpnication in reply to 
speculation and injarious to investors in new and old mines which the other со ndente, and finds that they have not 
i etudied.their subject even so far as to show that they have 

read his letters to the 7Vmes іп 1898 ; Mr. F. E. Baines, late 


cannot be worked at a profit under ponditions. The 
Surveyor-General (Telegraphs) G. P. O., advocates 


moderate advanoes justified by trade conditions would have benefited 
our mines far more than any temporary advantage they may gain purchase 

of the company’s plant, and Sir John Lubbock makes a short 
reply to some points raised by Mr. Begg. 


The development of these mines with the new capital 
must, in time, have a marked influence upon the world’s 
supply of copper. With reference to the renewed attempts 
by New York speculators to force up the price of the metal, 
we may call attention to the following condemnation of 
such attempts, which recently appeared in one of the New 
York technical papers :— | 


from the present wild speculation.— Engineering Journal 
With these remarks we entirely agree. 


Wireless Telegraphy.— The Times says that a French 
warship, upon which experiments will be made with wireless 
telegraphy, has arrived at Oalais, and the experiments will 
be made between different points in the English Channel and 
the South Foreland. The French Government has under 
consideration the question of adopting the system generally 
for use in the navy. | 

On Saturday last a committee from the General Post Office 
- Telegraph Department went down to the South Foreland to 

i the Marconi system by which messages have been 
sent across to Boulogne. It is stated that Mr. Marconi will 
try his system from the Newhaven cliffs to the Dieppe cliffs. С re sire 
It is also stated that the Wireless Telegraphy Company has on “Electricity in Coal Mining," and 
been wi cues by the representative of a proposed syndicate second prize for“ Electric Welding. 
which desires to acquire the sole rights of establishing wire- 
leas telegraphic communication between England and 
America, The proposal is understood to be made in all 
seriousness, and there is every possibility of it being carried 
to a practical issue if the company and the syndicate can 
only come to terms. The directors of the company will con- 
sider the matter shortly. 


Lectures.—A special evening course of lectures and 
laboratory work on “ Alternating Currents " commences on 
May 1st at King's College. | 

On-28th ult. Dr. Fison delivered the third of a series of four 
lectures on electricity at Bournemouth. His subject was 
* The Dynamo.” The last of the series will be on * Wireless 
Telegraphy.” жүй 

Before the Aberdeen Mechanical Society, on 4th inst., two 
papers were read by associate members competing for the 
prizes offered by Mr. Walter Dixon, electrical engineer, of 
lasgow. Mr.G. F. Rose secured the first prize for в paper 

. G. Anderson 


Presentation.—Mr. John Pilling, who has been appointed 
borough electrical engineer at King’s Lynn, was last week 
made the recipient of a handsome presentation from the staff 
at the Bolton Co tion electricity works, where he was 
chief assistant. The presentation took the form of a hand- 
some marble clock, with side ornamenta. 
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Wages Dispute in the Engineering Trade.—On 6th 
and 7th inst. а conference of the executive committees of 
the National Federation of Engineers’ 1 and the 
Amalgamated Society of Engineers was held at the Hôtel 
Métropole, London, for the purpose of considering a wages 
dispute in the trade which has arisen in Mid-Lancashire, 
Halifax, and Newcastle. The terms of settlement decided 
npon at the conclusion of the engineers’ great strike some 15 
months ago were that all cases of local disagreements 
between the masters and men should be submitted to the 
executive committees of their respective organisations. 
Accordingly the committees met to discuss the first dispute 
of any importance which ‘has occurred since the general 
strike. Mr. R. Sinclair Scott presided. The dispute has 
oocurred through the operatives in Mid-Lancashire, Halifax, 
and Newosstle-on-Tyne asking for an increase in wages of 
28. a week. The masters refused to accede to the request, 
and the matter was referred to the committees. The di 
affects about 6,000 hands. Information was communicated 
to the at the close of the conference that a recom- 
mendation bad been jointly agreed upon, which, in due 
course, would be submitted to the parties concerned. The 
terms were not divulged. 


Obituary.— We learn with considerable regret of the very 
sudden death of Mr. Andrew J. McGeoch, а ини in the 
firm of William McGeoch & Oo., brass founders and elec- 
trical fittings manufacturers, Mr. McGeoch was staying at 
Bourne=.outh over Easter with his family, and on Tuesday 
laet week, while returning to his boarding h he was geen 
t» fall. A medical man, who was near at hand, declared that 
life was extinct when he saw the deceased. After the fall it 
ceems that he never spoke again. The medical evidence 
showed death to be due to syncope from failure of the hearts 
action. The deceased was over 50 years of age and was 
previously in good health. 

We regret to announce that Mr. F. L. Hutchins, of the 
firm of Messrs. Murray, Hutchins & Stirling, died at his 
London residence on the 6th inst. in.his 72nd year. For 38 
years Mr. Hutchins, as legal adviser to the India-Rabber, 
Gutta-Percha, and Telegraph Works Company, had been 
closely connected with electrical development in its telegraph, 
telephone, light, and power applications. An able man, a 
kind colleague, his loss will be severely felt by the Silvertown 
Company, by his partners, and by the friends he leaves 
behind. To his family we tender our sympathy. 


Machine Tools.—Before the Society of Arta on Monday, 
ГЭЭ inst., Mr. Ewart C. Amos read а paper on the above 
subject, . 


The Paris Exhibition.—We are informed that a sub- 
committee consisting of the following gentlemen has been 
appointed in connection with the British Electrical Section 
of the Paris Exhibition of 1900 :—Mr. W. Н. Preece, О.В. 
(chairman), Sir Henry Mance, O. I. E., Mr. Alexander 
Siemens, Mr. Henry Edmunds, Mr. J. J. Swan, Mr. 
H. Thomson Lyon (secretary). 


Sentence.—Mr. Justice Grantham on Wednesday sen- 
tenced Claude T. J. Vautin, metallurgical chemist, to six 
months’ imprisonment without hard labour. The case has 
been ref to in the REVIEW on several occasions.. 


Hooper’s Core.—It is of interest to hear that Messrs, 
Hooper’s Telegraph and India-Rubber Works, Limited, are 
ehipping to China next week, for the Great Northern Tele- 
graph Company, a farther 230 tons of two-core and single- 
core cable containing Hooper’s core made in 1870-71, which 
has now been re-sheathed. Tests have shown it to be as 
good as when first made. 


The Castner-Kellner Judgment Reversed.—The 
Court of Appeal yesterday gave judgment in the appeal of. 


defendanta in the case of the Castner-Kellner Alkali Com- 
pany, Limited, v. The Commc:rcial Development Corporation, 

imited. The case was reported in our issues of h 3rd 
and 10th. The Master of the Rolls and Lord Justice Rigby 
were of opinion that the judgment ought to be reversed, and 
judgment was entered for the defendants accordingly. Lord 
Justice Vaughan Williams disagreed. 


The Penalty of Greatness.—The editor of the Syren 
and Shipping has entered а timely protest against the pub- 
lication in the daily press of a lot of theoretical and non- 
&ensical twaddle from hysterical survivors when such 
disasters as that of the Stella arise. But the worst offenders 
are the writers on the editorial staffs of these very papers. 
Take, for instance, the Pall Mall Gazette of last Monday. 
Discussing wireless telegraphy, the scribe tells us that trials 
are now being made with a moving vessel and a fixed point 
on shore, and if they come off a vessel will always be able to 
know where she is in a fog. 


A Marconi station on the Casquets, a receiver on the approaching 
Stella, and there will be no more disasters like Maundy Thursday's. 


Such is the simple safeguard of the P. M. G., and Marconi 
has much to answer for. Nevertheless, as Marconi's signals 
will affect his receiver up to a distance of 30 miles, how is 
the poor куе fog-bound captain to know whether he is 
within that distance of laud or only 80 yards from the 
signalling station? And how is the operator, who can see 
nothing, to tell the captain whether he is close in shore or 
miles away? No, the P. MH. G. does not go far enough. It 
must have a skilled electrician in addition to the ph 
operator a man who can exactly measure the resistance of 

e ether between ship and shore, if the skipper will only 
make sure that his end of the ether is properly “ earthed, 
and then bya simple calculation we arrive at the precise 
distances between station on shore and vessel at sea. We 
commend this addition to our contemporary’s admirable 
posal with the deference we invariably feel for the P. H. 0. 
As a correspondent to the Westminster Gazette aptly 
puts it :— 

With the proving Bugs gor of journalism there bas arisen a 
tendency, among writers of no practical experience, to rush into the 
discussion of technical affairs with an air of omniscience which would 
sit awkwardly even on competent men. 


Appointments Vacant.—The Belfast Electric Com- 
mittee is wanting an assistant electrical engineer at £150 per 
annum. Вее Official Notices” this week. 

. The Sheffield Corporation wants a mains superintendent 
at £250 a year. See our “ Official Notices.” 


Electric Lighting at Buckingham Palace.—In the 
House of Commons on Monday Mr. Caldwell asked when the 
installation of the electric light at Buckingham Palace, which 
was estimated to cost £11,000, and on which £38,500 had 
already been ed, was to be compkted. Mr. Akers- 
Douglas, replying to the various questions asked, explained 
that the amount which they were taking this ro or the 
extension of the electric light in Buckingham Palace was an 
amount on acoount. A further sum would probably have to 
be expended before the full service was complete. This 
matter was very carefully gone into by a committee some two 
or three years ago from the point of view of safety from fire, 
E i was decided that, as far as possible, electric light should 

used. | 


The Education of English Workmen.—The giving 
out of the Atbara Bridge contract to America provides 
Viator with a text for a letter to the Times on the above 
subject, in which he compares the education of the British 
workman with the American and Oontinental, much to the 
disadvantage of the first named. He quotes the statement 
of an English electrical manufacturer, whose workmen 

have not the necessary lib education to qualify them to 
become first-rate workmen. They have left school at 11 or 12 years 
of age, and gr Asking with difficulty, and hardly write more than 
their names. ey could not follow the simplest lecture on a eien - 
20 аруа and as to reading а manual, it might аз well be in 
At Zurich, says * Viator,” after a lad of 14 has entered a 
technical or trade school, he is obliged to spend two morn- 
ings а week at a literary school, во as to keep up and improve 
his general knowledge. A deplorable state of things exists, 
he Bays, in the trades .of a watchmakers, dentista, 
jewellers—all beaten out of the field by French and German 
educated artizans. 


Appointment -Te understand that Mr. Stephen Kirk- 
W 


of Edinburgh, bas been appointed assistant engineer to 
the Lancaster Corporation electricity works, 
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NEW COMPANIES REGISTERED. 


Neild's Sleeve Electric Joint Syndicate, Limited 
(61,364).—This company was on April 4th, with a capital 
of £5,000 in £1 shares, to adopt an agreement with Harry W. Neild, 
and to carry on the business of electricians, mechanical engineers, 
and makers of electrical apparatus, telephone and telegraph instru- 
ments, cables, wires, &c. The first subscribers (each with one 
Share) are:—James Myerson, 112, Leighton Road, Kentish Town, 
clerk; Wm. H. Harton, 53, rton Road, Upper Holloway, 
accountant; Harry W. Neild, 27, Tyson Road, Forest Hill, engineer; 
C. O. Ohristopher, 5, Victoria Road, Norwood, gentleman; Frederick 
O. Pallett, 87, Bt. John's Road, Upper Holloway, ; Obarles 
H. L. Alder, 6, Lancaster Place, Hampstead, solicitor; H. W. Allason, 
194, Holland Park Avenue, W., gentleman. Registered without 
articles of association. | 


Ferrolite Electric Syndicate, Limited (61,976) — 
com April 5th, with a capital of £80,000 


turers. The first subscribers (each with one share) are:—Ed ward 
L. Levetus, 37, Vittoria Street, Birmingham, agent; on L. 
Collins, 31, Lawrence Lane, Che solicitor; Va Page, 


Haldon House, Mottingham, Eltham, Kent, clerk; Henry O. Sawyer, 

Stanford, Muswell Avenue, Muswell Hill, N. e 

18, Oambridge Road, Eastbourne, book-keeper ; 

Delamere Paddington, clerk 1 
er 


Young & Marten, Limited (6 1, 380).— This oompany 
was registered on April 5th, with a capital of £275,000 in £1 
(150,000 6 per cent. cumulative preference), to acquire the business 
carried on by Harry H. Marten, at Stratford, Leytonstone and 
Walthamstow, in Essex, at St. Andrew's Wharf, Millwall, Middlesex, 
and elsewhere, as die & Marten," to enter into an agreement 
with the said vendor an 


ts, oil and colour merchants, &c. 
Scoresby Stic.t, Blackfriars Road, B.B., 


chairman, F 

and James Olark; qualification, £500; remuneration as the company 
may decide. ; 

Poole and 


Wm. Murphy, and to carry on the business of tramway and light 
railway proprietors, carriers, electricians, electrical engineers and 


fixed by the com . Registered office, Donin House, Norfolk 
Street, Strand 0. om 


Company, Limited (in liquidation), and to on the business of 
wire drawers, weavors, metal workers, mechanical and electrical 
engineers, machinists, boiler makers, millwrights, iron and steel con- 
тебеге, &c. The first subscribers cach with one share) are :—Edwin 
arrington, engineer: John Geddes, 

19, Bold Street, Warrington, tea merchant; Richard T. Fairclough, 
Field, Latchford, Warrington, miller; Jchn R. Youn ‚ 40, 
Sankey Street, Warrington, chemist; John L. Tunstall and Charles D. 
Parkinson, Bewsey Chambers, Warrington, chartered accountants ; 
Wm. Richardson, Marson Street, Warrin n, coal merchant. The 
number cf directors is not to be less than t nor more than even; 
the first are John Geddes, J.P., Oharles J. Holmes, J.P., John L, 
Tunstall, Richard T. Fairclough, J.P., and James F. Dutton; quali- 
зутар £200 ; remuneration, £30 each per annum and а share in the 


Chatsworth Are Lamp and Electric Lighting 
Syndicate, Limited (61,392).—This company was registered on 
April 6th, with a capital of £26,000 in £1 8, to acquire certain 


British and foreign rights granted to Haldane G. Cotsworth in ocon- 
nection with the manufacture of arc lamps, an 100-hour enclosed aro 
lamp, a 40-hour donble carbon lamp, and a photographic lamp, to 
enter into an agreement with Arthur Ormsby, and to carry on the 
business of electricians ineers, lamp makers, and suppliers of . 
bers are :—Haldane G. Ootawosth, 125, 
Wimbledon, electrical engineer, 10 shares; Alfred 
Haynes, 42, The Broadway, Wimbledon, grocer, 5 shares; Geo. A. 
Wright, 28, Belle Vue Road, Wandsworth Common, 8.W., secretary, 
5 shares; Obas. G. L. Oator, 7, Bouthwick Place, London, secretary, 

10 shares; Alexander Gascoine, 124, Ohanoery Lane, W.O., engraver, 
5 shares; Arthur Mcckensie, 23, High Street, Peckham, secretary, 1 
share; P. C. J. Macphee, Merton Park, Surrey, gentleman, 1 share. 
The number of directors is not to be less than two nor more than 
six; the subscribers are to appoint the first; qualification of first 
directors, 10 shares; of others, 150 shares; remuneration, £1 each 
per board meeting attended. istered office, Arundel House, 
Arundel Street, Strand, London, W.O. 


Edisom-Bell Automatic Phonegraphs (Western 
Counties), Limited (61,408).—This company was registered on 
April 7th, with a сарда of £11,000 in £1 shares, to acquire а license 
from the Edison- Consolidated Phonograph Oompany, Limited, 
for the sale, exhibition, and use of the Automatic Phonograph, with 
D penn . springy eee of) 

avon, mouth, Glamorgan, Carmarthen, Pembroke, Cardigan, 
Brecon, and Radnor, 5 on the 


Se: Morgan, 100, Oathedral Road, iff, : 
nry T. Box, 42, Cathedral Road, Cardiff, solicitor; Patrick 
W. ‚ 53, Newport Road, Cardiff, gentleman; John W. 
Courtis, Ba Bt. Mary's Street, Cardiff, stockbroker: 
Herbert A. , 55, Road, Cardiff, bank manager; 
Harry Cousins, Western Mail Ohambers, Cardiff, solicitor. The num- 
ber of directors is not to be less than two nor more than five. The 
subscribers are to appoint the first; qualification, £100; remunera- 
tion, £100 per annum and a share in the profits divisible. 


CITY NOTES. 


Ernest F. Moy, Limited. 


Tum report of the directors states that a profit of £489 18s. 64d. bas 
been earned during the year, and the directors recommend that this 
be dealt with as follows:— | | 
10 per cent. dividend on 3,500 ordinary shares... % £350 0 0 
6 cer cent. dividend on amounts paid up on preference 

shares (calculated from the the instalments 

were received) less income-tax T - s 


4, tee eee eos 
be carried forward to next year’s 


The directors again to 10 per cent. of the profit to the 
reserve eren which will bring up the reserve to £126 

and by carrying forward the balance of last year's profit, vis., 

to commence this year with £244 17s. 2d. in hand. The 


the business, as ressed in last year's rt, have been more 
than fulfilled. During the sy fa 
to refuse а large number of orders, and it has baoome absolutely 


req 
for the purchase of co believe 16 would be, under кое 
und 4 in ite of у а dividend, 
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From the balance the directors recommend the ep sclera of an interim 
dividend of 73 per oons, or 3s. per share, free of tax, to the preference 
shareholders. one-tenth of the net рс е due to the ordinary 
shareholders being too small for division will be carried forward to 
their credit. In future the accounts of the Metall” керу will 
not be published. 


ing discounts, to 6d. net. The directors n a 
TE pro 5 a p bsp gr кош, after i» — of £150 for 
depre on, report was and the se 
directors were re-elected. 


Automatic Telephone Company, Limited. — The 
adjourned — а of 


wer in РА manner ag to, prevent 

Mr. Margowski from outvoting the body of shareholders was 
thorised to take such th 3 

authorise such stepe as gs рд are necessary 
to enforce the resolutions passed at the meeting. 


The Indo-European Telegraph Company. —The 
directors, after adding £15,000 to the reserve fund, have determined, 
subject to audit, to recommend the payment p a dividend for the 


six months ended December 31st, 1898, Nr. 170. 6d. share, making 
with the interim dividend already paid „апда bonus of 
20s. per share, both free of income-tax, ia ail 10 Der cent, foi 


the year. The dividend and bonus will be payable on and after May 
18 next. 


Blackburn, Starling & Co., Limited.—The nominal 
capital of this com ö business of Mr. Joseph 
Blackburn, con r, electrical manufacturer, &c, of Nottingham, 
is £12,000 in £1 shares, and subscriptions have been privately invited 
for an issue of 8,500 shares at par. The offices of the company are at 
Gresham Works, Waterway Street, Nottingham. 


Eastern Extension Telegraph. Subject to confirma- 
tion by the shareholders, the directors have declared a dividend for 
the quarter ended December 31st last of 2». 6d. per share, ther 
with a bonus of 4s. per share, or 2 per cent., making a total 
bution of 7 per cent. for the year 1898. The dividend and bonas will 
be paid on 27th inst. 


Oriental Telephone and Electric Company, Limited. 
—The directors have resolved to recommend to the Cyri ripe ned sub- 
to final audit of the accounts, a further dividend of 84. 
of income-tax, making, together with the interim dividend pai paid 
in October last, 5 per cent. for the year ended December 31st, 1898. 


Cuba Submarine Telegraph Company, Limited. 
The directors recommend a dividend at the rate of 6 per cent. per 
annum and a bonus of 2s. per share on the ordinary shares, both 
income-tax free, for the half-year ended December 31st. 


Stock Exchange Notice.—The Committee of the 
London Stock Exchange have granted a special settlement for the 
balance of the 6 per cent. preference sbares of the British Insulated 
Wire Oompany, Limited, for April 19th. 


Metropolitan ои Electric Supply Company.—Mr. James 
Carr Saunders has been appointed a director of this company. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad e receipts for the week 
ending April 8th, 1899, were £602 10s. 10d.; aggregate to date, £8,123 4s. 7d. 


The Bristol ol Tramways and Carriage Company, Limited. —The receipts for the 
week 510 dh 7th, 1899, were £8,587 168, ma $ period, 
1898, £2,810 9a. 0d. ; increase, 4777 7s. 10d. 

The Ону and South Lonäon Railway Company ÄThe receipts ! 
ending April 9th, 1809, were £976; week April 10th, 1898, £884; 
increase, £92; total receipts for hall. -year, 1909, £16,251; corresponding 
period, 1888, £16,826 ; increase, £425. Miles o 8j. 


tion Electric Tramways.—The receipts for the week 
April 8th, 1899, were £214 0s. 9d.; week snding April 9th, 
1806, £119 2s. 7d. ; increase, £94 18s. Re: Total receipts to date, 1899, 
£2,109 198. 9d. ; corresponding period, 1 £1,514 17s. 2d.; increase, £595 
Әв. 7d, Miles of track open week "endine April Bth, 1899, 8; week 
ending April 9th, 1898, 3. Car miles run week ending April 8th, 1899, 
4,207; week ending April 9th, 1898, 2,427. Number of cars, week ending 
April 8th, 1809, 11; week ending April 9th, 1898, 7. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, April "th, 1899, were as follows:—D. U. T. Co., horse cars, 
£2,168 58. 8d.; ditto, electric cars, £1, 252 138. 8d.; D. B. D. Co., "electric oars, 
£934 2s. 10d.; total, 24,405 1s. 4d.; corresponding week last year-. U. T. 
Co., horse oars, 42.407 58. ed. ; ditto, electric cars, £406 Is. Od.; 
D. 8. D. Co., electrio cars, £449 бв. 7d.; total, £8,822 18s. 8d.; increase, 
£1,082 Ss. Id.; aggregate to date, £45,955 19s. '9d.; ditto last year, £42, 440 146. 2d.; 
increase to date, £3,515 5s. Od. Worked :—The mileage open is 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


or the week | 


The Halifax Corporation Tramwa wore: The receives тог ша week, ending 
March 29th, were 2819; total 99 ear, to date, from June 39th, 
1898, ТОЕ. Miles of track’ open, 6 miles run, 6,544. Number 
of cars, 

V Com —The receipts for the week ending 
Б" ril 9th, тор amounted ю Bien, 1 week last 


year, 
21,589 ; increase, £185. 1898 includes Good Friday; 1809 eri e Easter 


Monday. 
e South Staffordshire Tramways Company. —The receipts for week ending 
7 je 10b ae wore 2998 Hie 1805 1882800 ta. 54. ag for En weeks, 
; wee ко aggregate recel 
for 14 weeks, £8,081 10s. 1 Р | 


STOCKS AND SHARES. 


Wednesday Evening. 

Тнв four-cornered contest "m decide which company shall have the 
honour (and profit) of supplying the City with electric light bas been 
the main feature of interest to the market during the early part of 
this week. Some shyness in making prices, а slight disinclination to 
deal at all until matters assumed a more settled position—these are 
the two principal results of the week’s work. Within the Stock 
Exchange there is a pretty general impression that the City of 
London Company will successfully maintain the monopoly, with 
whose loss it is threatened by the Charing Cross, the Smithfield, and 
the Metropolitan Companies. To back this view House men 
point to the special meeting of the Court of Oommon 
Council last Monday, when it seemed to be made clear 
that the Corporation is unfavourable to any change which might 
involve further difficulty when the time arrived for the company 
to be bought up by the City. The Board of Trade inquiry on Tues- 
day, when Sir Courtenay Boyle humorously described bimself as 
being in the position of the lady who listened to three eloquent 
suitors for her daughter's hand, but who was unable to get her 
daughter to tell which of them sbe preferred, only served to make 
the market a little fidgety, with the result of a general decline. City 
of London fell 2 to 171, Oharing Cross shed the same amount at 11, 
but recovered to 113. Other London shares remain about the same 
as when we last wrote. St. James's and Pall Mall Electric bave 
risen 7s. 6d. to 172, but County of London are unaffected by the 
“complaint” which ite promoters lodged before the Select Oom- 
mittee of the House of Commons, and which was directed against 
the Board of Trade because the Jatter refused to grant the company 
powers to supply various suburban districts with electricity. South 
London are harder at 38. The new issue of Chelsea 4j per cent. 
debenture stock, in which a special settlement has just taken place, is 
quoted 114—116. ! 

Among telegraph shares the Globe Telegraph Trust announces a 


quarterly dividend of 3s. per share on the ordinary capital, which is 


payable on April 29th, free of income-tax. The preference share- 
holders will receive 2s. 6d. at the same time. No change is noticeable 
in the price of the ordinary, which is eteady at 13. Indo-Haropean . 
shares will receivea dividend of 17s. 6d. per share, plus a bonus of £1 
per share, which makes 10 per cent. for the year, or the same as has 
been paid for 1896 and 1897. The price is nominally 58, but little or 
no market can be found. 

A slightly better feeling has sprung up in the market for electric 
railway shares. Central London fully paid can now be sold at 10. 
City and South London stcck, however, is atil] quoted at 683, the 
market in this being alto extremely limited. 

The Midland Electric Corporation for Power Distribution, Limited, 
will probably make a place for itself in the London Btock Exchange, 
where at present it is almost unknown. The company bas just 
issued a pamphlet outlining its objects, and adds an interesting 
account of its application to the Board of Trade for supplying elec- 
tricity, &c., to the southern parts of Staffordshire. The ground is 
one which is barely served at all at the present time, and the com- 
pany appears to possess 4 good scope for work. Other provincial 
descriptions are hardly mentioned. 

Doulton preference shares are 266. to 27s , and although the special 
settlement tcok place a week ago, they bave not yet been admitted 
to the Official List. It is thought that when the trifling alteration 
in the company’s papers is made which is required by the Stock 
Exchange Committee, the official quotations will quickly follow. 
Babcock & Wilcox are lower at 33}, but Glasgow is taking very little 
interest in the shares, and London looks to the North for inspiration 
inthem. Electric Constraction are quoted at 22, and of Henley’s 
there is a small seller abont at 26. 

In the tramway section there is a good deal of quiet strength. The 
Anglo-Argentine dividend of 2s. 3d. per share, making 32 per cent. 
for the year, as against 3 per cent. in 1897, is considered distinctly 
good, but the price is virtually the same at 4,,. British Electric 
Traction remain at about 19, and there is not much life in them. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGEAPH AND TELEPHONE COMPANIES. 
Btock & poses done 
N or Dividends for osing : uring 
AMB. Share the last three years. peer зона "рта, 
1898. Highest.| Lowest 
African Direct Telegraph, 4 V Debs. eee ee өөө eee 100 —104 100 —104 ee е 
Amazon Telegraph, 8 eee еее eee eee eee 8 — 4 8 — á eee eee 
Do. do. 5 V Debs. Red. ТТ eos see еве TID. 87 — 92 87 — 92 TT TE 
Anglo-American Telegraph  ... к is ie iei £8 9s| 65 — 68 65 — 68 67b | 66 
e do. 6 95 Pref. TN aes 135 Ear 118 —119 119 | 118] 
Do. do. errr eee eee eee 14 = 144 14§ 143 
Brasilian Submarine Telegra - ess ee rf 16210 154— 164 163 15% 
Do. do. 5р Debs. And series, 1906 [I1) eee 110 —114 110 —114 eos eee 
Chili Telephone, Nos. 1 to 44, ee sisi 5 ве; $ 8 8 — 38 Bis ET 
Oommercial Cable des 80 8 8 95/185 —195 xdj185 —195 190 | 188 
Do. do.  Bterling 500 year 4 % Deb. Stock Red. Я .. [104 —106 xd|104 —106 1062 | 105 
Oonsolidated Telephone Construction and Manufacturing = oe $— x 25 хва 
Cuba Telegraph ... eee ee eee ace ee 9 — 10 9 == 1 ee eet 
Do. 10 Pref. se eee Pry) ee ee ee 18 — 19 184 — 193 eee es 
Direct Spanish Telegraph iss 4 os 4 — bxd| 4— ses m 
Do. do. 10 < b Cum. Pref. eae we. | 10 — 11 xài 10 — 11 - ies 
Do. do. 44 % Debs., ind 1 to 6, 000 sés 4d .. |106 —100% 1106 —100% eas 982 
Direct United States Cable .. as bdi y 5 EP Е: ы 12 — 124 12$ | 124 
Direct West Indis бао: 4% ‘Reg. Deb. ous € ET .. |108 108 —106 T ax 
Eastern Telegraph, Ord. Stock . TIE ya 7%| .. 179 1и 177 —182 180 | 1764 
Do. 80 Pref. Stock A . |102 —105 102 —105 1044 | 102 
Do. Deba., «b. Btosk Mea August, 1899 .. 5 i 99 —102 99 —102 "T as 
Do. Mort. De [II eee 4 ee 125 —129 125 —129 125 eae 
Eastern Extension , Australasia а быша Tel Telegraph ... 7 18 — 183 | 18 — 184 183 | 18} 
` drgs., reg. 1—1, 040 8, 976—4, 826 we ** 
Do. do. Bearer, 1 1,050—8,975, 5, 4,897—6, $ 5 100 —108  |100 —108 РА 
s бы, са Stock a м Deb., Stock 4 4 126 —129 125 —129 T 
astern uth African elegra) ort. 
{ 1900 red. ann dipa eee ee .1 to 2,348 MN 100 5 % ee 99 —108 99 —108 еве [III 
Do. do. 2,844 to b, 500 100 5 ITI soe 100 —108 100 —108 eee ee 
Do 4% Mort. Dabs., No. rer to 8, 000, red. 1909 100 | 4 885 .. [102 —106 102 —106 " " 
4% as anie Mt. Debs. (Mauritius Bub. у 1—8,000 | 25 | 4 is .. 104 —107 |104 —10795 | ... T 
Globe Te 1 an T ET "T T - 10 | 43 44 53 18} 1238— 1 18$ | 1233 
. ese eee eee 10 6 6 6 16#— 171 164— 17 173 17 
Great Northern T Telegraph, of Re tee id ..| 10 10 10 . | 30 — 81 80 — 31 808 | .. 
Halifax and Bermuda Cable, 4495 Ist Mort. Debe, 4.) 100 100 —108 1100 —108 
do-E Telegraph Mica nae саат 25 10 % 10 P 7—60 7 s 
О” uropean ITI eee II, eee eee 10 10 5 — — 80 TT TY) 
London Platino-Brasilian Telegraph, 6 Y Debs. ... ..| 100 | 6 6 5 .. |108 —111 108 —111 as m 
National Telephone, 1 to 490,000 ... as з - 5 | 54 6 6 5 5 48 44 
Do. 6 Cum. 1st Pref. eee [I eee 10 6 6 6 ll — 18 11 — 18 12 114 
Do. 6 Cum. 2nd Pref. eee ee e 10 6 6 6 1l — 13 11 — 18 128 "T 
Do. 5 % Non-cum. 8rd Pref., 1 to 250,000 5 5 5 5 54 4H 43 
Do. Deb. Stock Red. Stock 8j 84 81 99 —101 99 —101 101 99 
Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1|5 5 е i— — 1 ss T 
Рәсійо and European Tel., 4 Ф Guar. Debs., 1 to 1,000... | 100 | 4 4 .. 105 —108 106 —108 өз 
Reuter’s eee eee eee eee TT. еве 8 5 5 oo 7% 7 — 7 eee 
8,881 Submarine Cables Trust ee eee eee eee eee Cert. еее TII ae 140 —145 140 —145 141 ee 
58,000 | United ти Plate Telephone - «as T T eee 515$ 6 Е Те es 
151,788: до. 5 Debs. [II] #66 eee Stock ees eee ee 104 —107 104 —107 ee eee 
200, 000 West ice Telegraph, 5 % De 100 5 5 | ... | 99 —102 99 —102 "m xs 
80,008 | West Coast of America, Nos. 1—80, 000 and 58, 001—858, 008 2$ T oes bs 1— 1 + 1 à ecc 
150,000 Do. do. 4% Debs., 1—1,500 gua. Bras. Sub. Tel. 100 ee eee ee 108 —108 108 —106 eee rr, 
889, 521 Wastern and Brasilian Tel ph 4 V Deb. Stock Red. eee Stock ee Ir ee 106 —109 106 —109 1073 ee 
88,321 West Indis and Panama ph eee ИТІ; ee e 10 1 1 ee 2 — 2 — 21 24 24 
84,568 . do. 6 % Oum. lst Pref. ... 10 |6 6 TT 103— 11 104— 113 X “3 
4,000 Do. т 580 6 Oum. 2nd е eee 10 6 6 TI 9 — 10 9 — 10 ee 006 
,000ї Do. do. 5% тоо Nos. 1 to 1,800 | 100 | 6 5 .. 1106 —108 106 —108 РТ eee 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Oross and Strand денш Suppl ass 5 6 7 5 8 Ф111 — 12 10j— 11} 119 11} 
90,000 eg Do. E do. 8 зат Ord 4d % Oum. Pref. : 6 6 9 % - 6 — eee 716 
84,000 helsea Electricity Supply, Ord 6 — — 8 
100,000 Do. do. do. ч, Deb. ‘Stock Red... „stock 44 4, .. |114 —116 114 —116 is гай 
60,000 | Oity of London Electric Lighting, Ord. 40,001—100,000 .. 10 7 10 6 17 — 18 164— 17i 18 101 
40,000 о. 6 Y Oum. Pref., 1 to 40,000 >... sex wee 10 | 6 6 6 15 — 16 15 — 16 153 iss 
400,000 Do. 5% Deb. Stock, Sorip. (iss. i anuo in ий |685 .. 194—199 124 —129 |... | .. 
40,000 | County of d & nna Prov. Bleo. . Ord. 1—40,000 | 10 | я nél nil | 11 — 12 11 — 12 11 пд 
20,000 Do. 6 . 40,001—80,000 10 6 6 6% r^ — 15 xd| 14 — r^ 1 
17,400 | Bdmundsons Bios, Dorp, ' Ord. Shares 1—17,400 .. 2 5] .. |5 at SI- of 55| ... 
19,661 | House-to-House El пах Supply, Ord., 101 to 19,661 51... |4 6 % si see ae 
12,000 Do. 7 y 4 Cum. Pref. 686 5 7 y 4 47 9 eee 
110,000 | London Electrio Supply саа. Limited, Ord. 8 |: 5. тА а 4 4 E à i 
48,060 D do. do. 6 % Pref. 5 ias ан E 64— 7 6 64 
100,000 do. do. 4% lst Mt. Db. idm Rd. Stock] ... T .. 1105 —107 106 —107 sis xt 
62,500 РЕР Electric о Supply, 101 to 62,500 aes 10 5 16915 17 — 18 xd| 17 — 18 176 171 
22,500 Do. s. 62,601 to 85,000, £7 paid € 10 $e. i Ho qua 185 18 — 14 xd| 18 — 14 184 © 
220,000 ро. AR First Mortgage Debenture Віоск | ... 4à 4$ .. |117 —120 [117 —120 T e 
6,452 | Notting Hill Electric hting eos oes 10 | 4 6 6 1 174 1 17 des ex 
81,980 | St. James's and Pall Mall Electric Light, Ord. Va 5 103 144 143 17 — 18 174— 18 18 17§ 
20,000 Do. do. . 7 % Pref., 20,081 to 40,080 517 7 7 — $ — 10 " T: 
65,000 | South London Electricity Bupply, Ord., £3 paid ... 205 5 x ams — 8i 38 51 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 са 5 9 Ф 19 [4 12 Ф 154— 1 in — 16 10 1 
поа 8 fally paid. deferred share у сабы being iced м сарі 
Dividends marked sl shares are foliy paid, и Dividends paid in deterred share warante 
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" SHARE LIST OF ELECTRICAL COMPANIES—0ontinued. — 
| ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present * BE | _ Dividends for Closing | “Goring week” 
NAME, ae on otation 
| al se Я Highest | Lowest. 
60,000 Aluminium А” shares, Nos. 1—60,000 ... 480 a 110 0% 10 Ф 3— 38 3— 8j ея 
90,000 Do. 41 % lst Mort. Deb. Stock Red.. . Stock Ө 95 —100 xd 95 —100 | ... | 
80,000 | British Electio Traction EEA 10 | ... ive 6 9, 194— 20 ха! 182— 194 192 | 18}§ 
10,00 |{ De de 6 Oum. Pref, 30,001. 40,000 } 10 |... 18f— 141 | 138— 14 | ла 127 
200,000 Do. do. 5 % Perpetual Debenture Stock ... Stock 5 .. |125 —128 ха126 —129 127 | 1263 
90,000 | Brush Blecl. Enging., Ord., 1 to 90,000  ... 8| nil | nil ste li— 24 1i— 2] 270 1H 
90, Do. do. Non-cum. 6 Pref., 1 to 90,000 | 2| «d 4 3 24— 28 21— 2i 24 
125,0001 Do. do. Perp. Deb. Stock ... Stock T .. 1110 —114 |110 —114 jii 
,000 Do. do. And Deb. Stock Red.. Stock .. |... 102 —105 102 —106 M Mem 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... 5 10 Y 12277 ... | 124— 133 | 124— 184 | 184 13 
90,000 Do. do 44 95 1st Mort. Deb. Stock Red. Stock ps vee |... 114 —117 114 —117 5m d un 
85,250 Central London Railway, . Bhares ses ios ..| 10| .. - ses 9£— 10} 9$— 104 10} | 10 
178,808 Do. do. do. £8 paid ..| 10| .. 9 кр 7T$— 8} 72— 8} кө. er 
61,088 Ро. do. Pref. half-shares £3 paid XN ЕУ" 5 sis 34— 4 3— 4 
71,447 Do. do. Def. do. £5 paid eg И ee ios vid 41— 4} 44— 43 oli tesa 
680,0001| City and South London Railway  .. Stock 1%%| 12% 237 68 — 70 68 — 70 69 | 68} 
22,600 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. 10 | ... s TM 41— 6} 4$— 5} TM ET 
82,008 Crompton 4 Co., Nos. 1 to 82,008  ... 3|... | uw. | we | 8— 33 | See 33 | 3 
100.000 5% 186 Mort. Reg. Debs., 1 to 900 of | 08 — 101 | 98 —101 
; £100, and 901 to 11 ,000 of £50 Red. pee IE. NS nm 
99,201 | Edison & Swan Utd. El. let. «A? shares, £3 pd.1to 99,261 5 | 53 6 " 2— 21 2 — 23i 28 | 21 
17,189 Do. do. do. к" Shares, 01—017, 139 5 te 6 $ baie 4— 5 4— 5 
844,028 Do. do. do. 4 95 Deb. Stock Red. . . LOO] ... bos . | 97 — 99 97 — 99 972 | 97} 
112,100 | Electrio Construction, 1 to 112,100 ... 5% sie ies 2| 5 0 6 21— 23 2}— 98 2&| 2} 
25,000 Do. do. 7 V Oum. Pref., 1 to 25,000 2| 7 $ 7 $ 7 $ 3— 84 3 — 3i 
140,800 Do. do. 4% Perp. lst Mort. Deb. Stock  ... Stock кү . |108 —106 |103 —106 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... 2 М 15 is i— 4 1— 2 ` 
67,275 | Elmore’s Wire Manufacturing, 1 to 690,885, issued at 1 pm. 2| ... ; is i— i— 1 ; 
9,6001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10| 7 7 . . | 10 — 12 10 — 12 
15,000 Henley (W. T. 2" Telegraph Works, Gd... . 10 10 12 14 254— 26 — 26 263 257 
8,000 do. 7% Pref. ... 10| 7 7 7 18)— 1 183— 1 184 
50,000 Do do. do. 4j Mort. Deb. Stock... Stock 44 4d .. 1119 —115 112 —115 
50,000 | Indis-Rubber, Gutta-Percha and Telegraph Works ..| 10 | 10 & 10 10 %| 214— 214— 224 | 224| 224 
90 T mel Ore EN ol 4 95 1st Mort. zai 100 |... "m . . |101 —106 T m 
‚500 v way, ius 10 8195,10 — 103 '104,—1 
10,000 do. Pref., £10 paid сее ..| 10 85 e dd 14j— 144 | 148— 144 
87,850 elec rah Construction and Maintenance . 12 | 15 15 15 Ф| 37 — 41 35 — 39 394 | 854 
150,000 ро. 4 % Deb. Вав. Nos. 1 to 1, 500 Red. 1909 . | 100 isi i .. |105 —108 105 —108 
18,400 Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000 ... 55 dis .. | 9i— 10} 91— 10} 

18, 400 Do. do. 5% Cm. Prf. Nos. TREN to 20, 000 5 m eee 54— 62 xd 52— 61 TD oes 
540,0002 Waterloo and City Railway, Ord. Біоск ... .. | 100! ... ie 3 9,109 —112 109—112 111 10 
1 Quotations on Liverpool Stock E t Unl nless otherwise stated all shares are fully paid. 

Dividends marked $ are or a year consisting of the latter part of one year and the first part of the n 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
кылгаш us m Electric Supply, Ordinary £5 (fully paid) 10}. National Electric Free Wiring, 10s. paid, 3à—1. 
British Aluminium, Ordinary, 104—11 ; 7 % Pref., 12—18. Smithfield Market Electric, 33—44. | 
оцы о ч, 44%, Debentures of £100, 105—108, *T. Parker, £10 (fully paid), 16. 


Knightsbridge Electric Lighting, Ordinary a 
(t zx 7 paid) 1 13—134; lst Preference Oumulative 6%, £5 
pai ТА pni th om ee 107—110. Dividend, 1808, 


ini From саза Bhare List. Bank rate of discount 3 per oent. (February 2nd. 1899). 
MARKET QUOTATIONS, Wednesday, April 12th. 
| Inoresse of 
CHEMICALS, &o. This week. | Last week. . "Decrease, METALS, &о. (continued). | This week. | Last week. | Decrease, 
а Acid, H е owt. b 5/. f Ebonite Rod ee per Ib. 8/- 2 
a „ Nitric х Der owt. si. 22/- f n Sheet .. А per lb. 8/ Ы. T 
2 n А per сті. rm 82/- 9 Copper Bars $3 per ton £280 .. 
а „ Bulphurio .. . . per сті. 5 5/6 9 » Wire (basis price) per Ib. 93d. 9да. L 
a " А . рег сті. hc 87/- 9 »ь Sheet... per ton #80 £50 5 
e Ammonia, Muriate ) .. per ton £19 £19 g Rod «x per ton £80 £80 m 
TUER (блгн юк к EE EM 
4 T Tm ton u per - - - 
e Bisul eof Oarbon .. st Der ton 415 15 h India-rubber, fine per lb. 4/82 4 td. dec 
e Borax “э, oe .. рег юп #416 10 &16 10 Pn Sheets per ton 16 ё es 
a Bensole (90 sled .5 . per gal. 70 E i Pig (Cleveland warrants) рет ton 47/134 48/9 9j4. dec. 
a » ( ld per gal. 5/6 $e f p F , according tosize рег ton | From £11 | From 411 T 
a Copper Sulphate.. . per ton | £25 10 £25 10 2 í „ Вагар, heavy per ton 60% to 55/- | 50/- to 55/ E 
a Nitrate . per ton #298 10 £98 10 is Р. 6. на galvanised ное; per ton 76 2/6 ino. 
a. „ White Sugar per юп 280 10 £80 10 ЕР д Lead, English Ingot .. .. per юп | £14126 | 214 126 e 
в „ P za per ton 277 10 £27 10 5 | { Sheet .. рег ton 415 10 415 10 
e Methylated Spirit per gal. 2/9 2/9 * Mica (unout, sabe g long) per Ib. 6/6 
a Bb vent (90 % at m Manganin Wire No. 28.. . рет lb. 8/- - 
.) M E . per gal. 5/6 5/6 | g Mercury . . per bottle £85 5 
a Potesh, Bichromate, in casks per lb. | А | ^ Phosphor Bronze, plain castings per lb. I / to 1/4 1/- to 1/4 
a % ustic (75/80 % .. per ton £ i | p Ў rolled bars & per lb. | 1/- to 1/4 | 1/- to 1/4 
a is ER per ton £86 £85 Ms p » гта пр! & ne per lb, | From 1/2 | From 1/3 
a 8h - SN per сті. 68/- 68/- 25 o Platinum .. per os. £3 10 £8 10 
a Sul esia . per ton 24 10 £410 | 2 p Silicium Bronze Wire . per Ib. | 10d. to 1/1 | 104. to 1/1 
a Sulphur, Sublimed Flowers .. per ton 26 15 #6 15 sá í Steel, Magnet, poo dg to desc'y'n р. ton From £15 to £40 
я 1 А per ton 45 15 £515 | э» 1 Steel wnat in £58 258 
amp .. perton | £55 26 5 i g Tin, block e 05 . per ton 415 £115 
a Soda, dinis white 70% .. per ton 21 10 £7 10 УН 9 э» ш 20 . рег lb. 1/6 1/6 
" . per ton £8 £8 ae n , wire Nos.1t016 .. per lb. 1/6 1/6 
: » Bichromate, casks per lb. 84. 8d. ee p White Anti - friction Metals— 
METALS. & | “ White Ant” brand per ton | £40 to £65 | £40 to £65 
Е j Yarns, Cotton, ively е 10lb. bundles pr Tb. 75d. Tha. 
Aluminium Wire in ton lots.. per ton 994 | £m 85 | j „ Flax, 6 .der lb. 44. 
b in ton lota.. per ton 8191 £191 $5 j 4, Hemp,8 ply 10 Ibs. per lb. di 
p Babbitt's шам! 1 per ton | £66 to £180 | £65 to £130 p T$. Russian, 10 lbs. ' per lb. 

e Brass re ii. Poin basis per Ib. 714. 714. "i | / " Jute, 1 ee Ibs. rove .. per ton £ 819 .. 
6 n per Ib 104. ә | Manila, % thread perton| £8 10 #85 10 #1 dec. 
» Wie peg per Ib 8d. | k Zino, Sheet D ille Montague bad.) p. t. £81 231 x 

Quotations supplied by otations su lied b Quo оное ац su by 
a Messrs. G. Boor & Oo. = би ndia- Rubber, Gutta-Percha, and kM orris shb „Limited. 
ò The British Aluminium Company, Ltd. Telegraph Works Company, Ltd, l Messrs. med w & Oo. 
c Messrs. Thos, Bolton & Sons. Messrs. James ё Shakspeare. m Messrs. W. T. Glover & Oo., Lei. 
4 £ Messrs, Jackson & Till. | . n Messrs. P. Ormiston 
в € Messrs. Bolling ё o Messrs. Johnson, Matehey ё Co. Lei. 


& Lowe. 
j Messrs. Henry C. Yeo & Оо. | p The Phosphor Bronze Company, Led. 


ee —— 


Vol. 44. No. 1,116, APRIL 14, 1899.] 


THE ELEOTRIOAL REVIEW. 611 


THE .VIOTORIA ACCUMULATOR. 


following report on the above battery, by M. Paul Dupuy, oon- 
ving engine, P Paris (dated March Ich, 1900), le Mio ui 


the Brass and Company, Halifax :— 
ре October, 1898, I recel red two detailed reports made in January 
last by Mr. Sappey. 


Mr. Hospitalier, with the results afore-mentioned. Report dated 
March 11th, 1998, 


is о harge the element had a total 
capacity of 168 amperes. занага P e Qu verse tate ЕГ bo 

e conside ven 13:6 ampere-hours per kilo. of element. 
We consi that the figures should be given on the total weight 
for traction purposes. 


E 


Discharge we фый 4 D."—Weight of plates, 10 kgs. = 99 Ibs. 5 of cell Soe trea Pc b kgs. = 89 TE Average rate of discharge, 29-778 amperes. Average rate 


of discharge, 55 tt-hours. Average capacity, 312 ampere-hours. Av 
Diseharge of Cent B. . Weight of plates, 10 = 99 lbs. Weight of 


discharge, 42°96 watts. Average capacity, 199:45 ampere-hours. Average capacity, 


“In examining еше of this report, I came to the conclusion 
that the accumulator sho progreas over other 


Traction 8 Bradford, whose aoe on ier bsol taly 
Syndicate, ord, w corres absolutely 
with those made by Mr. Sap y. 

“Without en into fle (the examination of which will 
follow), we d ðͤ ß NEM PORON 


3 Есе. Сой “ B."—Internal resistance at start, 0017 ohm. Internal SERAIT at finish, 
азраге посе, 78:6. Average watt- hours, 148°25. Weight of plates, 10 kgs. 
Van a of cell complete, 38 Ib в. = 146 kgs. Capacity per kg. of plate, 144 watt-hours. 


themselves istis! тыры Ia order to be thoroughly satisfied and 


to be in a posi to say that these figures are correct, I notified 

that I would & trial. I also stipulated that the experi- 

ments and tests sh be carried out in Paris with ts that 

isi ie bh School m Physis and Ind пида Chemisty in the 
00. 

Gy of Paris by А chief of the electrical la of 


ty, 
1 complete, 14°65 kgs. = ampe 
“9 watt-hours. Average per kg. of plate, 38°69 watt-hours. Average poten 


16 watt-hours. Average per kg. of plates, 4091 watt-hours. 


= 38 lbs. Average rate of discharge. 24°18 res. Ave rate of 


2 volta, 
aaa Mc WAS DONE р of element is 35 watt- 


* We have remarked that in every test made the efficiency of the 
Victoria accumulator diminishes very little in proportion with an 
increase of the rate of discharge. 

„ At the rate of 1:36 amperes p к energy it 
is 77 per At the rate of 5°25 amperes per it is 76 per cent. 


аи та атана 
on the trial of the electric vehicles made by Mr. 
Forestier, of the Automobile Olub of F'rance. 


—— — : — —— — —— — — — l:- 


t 


| Fulmen. Victoria. 


— — 


Discharge in flve hours. 


— —— — —— ee + 


Normal rate in amperes par square 
decimotre of positive surface...) 1 | 141 


Normal rate in amperes per kilo, of 
element 27 2 68 
Average usefal potential per element 
in volts 9 1:96 
Normal e energy in таба per 
Boeke шыш жы ЖК 
са `эшреге- ага 
per kilo. of ir 13 197 
врева energy in watt-hours per 
kilo. of cell... T — | 95 26:6 
Total weight per kilowatt . 200 197 
„ ‘i hour ...; 40 393 
H. P.-hour 29°4 | 288 
Thickness of plates in millimetres .. 4 7:5 to 8 
Total positive surface per kilo. ia 
square decimetres .. 281; 19 
Volume ia cubic decimetree per kilo- 
watt-hour ... ..| 18'4 | 15:8 


- ——— eee — — —_ — — — — ST — 


“16 will be seen ley кеб poner dia dobi thains 
and the total volume 14 per cent. less, the Victoris 
accumulator gives better results than the Fulmen, 
which is actually considered to be the lightest and 
the most popular accumulator for traction. 

“ This shows that with the same ia ind the mecha- 
nical strength of the Victoria accumulator is much 
Hesse the cost of maintenance is less, and the life con- 


" These are the principal factors which constitute 
the present difficulties in electric traction, and the 
Victoria accumulator is certainly a real progress on all 
that have preceded it. 

“ How is this superiority obtained ? 

“The reply is simple. Allowing that the Victoria 
| grid is most ingeni des and has some re- 
markable points in it, we must look for the reason of this superiority 
to the composition of the paste. 

“This point of view is in agreement with that of Prof. G. de Knorre, 
of the Imperial Polytechnical School of Charlottenburg, Berlin, and 
we give in detail the conclusion of the report made by this eminent 
Doctor of Science on the Victoria accumulator. 

This invention appears to me to have considerable technical 
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value. My tests prove to me that the formation of the 
plates, pasted with this new active material is done very easily. The 
new process could be considered much superior by reason of the great 
power of reaction of the carbides contained in tbis substance and 
added to the active material. I consider this vastly superior to 
other processes employed чр to the present, where ocke and carbon 
are mixed with the salts of lead.’ 

„ Тыв, therefore, is the real reason of superiority of this new 
accumulator. We may addin that we have noted the quick 
manner in which the peste hardens, and the tenacious manner in 
which it adheres to the grid, which is a consideration not to be 
overlooked, owing to its important bearirg on the long life of the 
accumulator. 

" We have also made comparative teste at the tramway works of 
the Department de la Beine, and the figures so obtained are infinitely 
superior to those shown by the Laurent-Cely accumulator, which is 
in practical use at these works. 

“The capacity of the latter is 8 ampere-hours against 134 obtained 
from the Victoria accumulator. 

"OoNCLUSIOM.—'The results of the Victoria accumulator are 
obtained from different reports and prove beyond question that 
the Victoria accumulator is the best yet produced, and I am convinced 
that the success of this battery can be considered certain.” 


ELECTRIC TRACTION AND ITS APPLICA- 
TION TO SUBURBAN AND METRO- 
POLITAN RAILWAYS.” 


By PHILIP DAWSON. 


(Concluded from page 572.) 


THERE are, therefore, three distinct types of elevated railway equip- 
ment, the steam locomotive using 10 to 15 cent. of the tran 
weight for traction under heavy traffic conditions, the electric loco- 
motive using 30 to 35 per cent., and the multiple unit system using 
any amount desired up to 60 per cent. of the train weight. 

The transportation expenses of the Bouth Side Elevated Railway in 
Ohicago for July, August, and September, 1897, when steam loco- 
motives were employed, were 28 cents per car mile, while in the 
same months of 1898 they were 1:9 cents per car mile, or a saving of 
nearly 0'9 cents, or about 33 per cent. 


MzTROPOLITAN DisTBICT, LONDON. 


Average speed in miles per hour ... 85 “. 133 
Maximum Pe ‘i vis s *. 27 
Minimum time between consecutive trains . . 2 minutes. 
Average Р - 5 . . 3$ to 4 minutes. 
Total weight of train ... ds 888 ze ... 161 tons. 
Average carrying capacity... гаг sv ... 450 passengers. 
Weight of locomotive ... - bes "T ... 47 tons. 
Average distanoe between stations ... 865 ... 2,600 feet. 
Time required in seconds to reach 25 miles an hour, 

starting from a standstill vis vss ... 90 seconds, 


The fi in the above table show at once the great advantage to 
be ky Priser traction, by means of which speed of 25 miles 
an hour could be obtained in 10 seconds, and by simple calculation it 
is easy to ascertain that this would greatly increase the average 
speed, and therefore decrease the time necessary to do the distance. 

The characteristic difference between the acceleration curve of a 
train hanled by a steam locomotive and one driven electrically is that, 
whereas the acceleration where steam is used as motive power 
increases at first, slowly following a curve which is nearly tangent to 
= si uiri о time 5 сотке in the case of elec- 

c propulsion is represe a 6 line rising very rapid] 
and forming а very small angle with a vertical axis. dia ыа 

It may be interesting to mention a few details regarding the two 

wer stations which are now being equipped in New York, 


and which will operate the two large tramway systems of that city, 
namely, the Metropolitan and the Third Avenue. The litan 
station ія now under construction, and will contain 11 direct-con- 
nected sets, each of 3,500 kilowatts, room for extension being allowed, 
and a capacity having been foreseen of nearly double that amount. 
The following gives the ulars of the General Electric Com- 
pany’s dynamos which be used. 

The machine will have a frequency of 25 cycles per second, at 
6,600 volte. It will have 40 poles, and will run а speed of 75 revo- 
lutions per minute. It will be of the stati armature the 
core being 1 of laminations 014 inch thi Each la tion 
has two dove- projections which fit in corresponding slots in a 


* Society of Arts, March 22nd. 


heavy cast-iron spider. Spaces 


rise of the machine, after 10 hours’ run at full load, is under 
40° О. The efficiencies are as follows: 
Per cent. Per oent. 
1} load sie .. 90 4 load sas .. 925 
F'ull load... — .. 955 2 load .. 88 
J load 7 we 95 Inherent regulation ... 9 


The steam engines which drive these dynamos are cross compound 
Allis vertical engines, 46 inches high and 86 inches low pressure 
cylinders, and 60 inches stroke. They will develop 4,500 indicated 
horse-power at the rated economical load, and will be able to work 
continuously at 6,000 horse-power if required, and for a short space 
of time they are to be able to work at 7,000 horse-power. The crank 
shaft is of solid steel, bored and forged, with a hole 16 inches 
diameter the entire length, and it is 37 inches in diameter where the 
wheel aud armature are located. The diameter of the shaft in the 
bearings is 34 inches, and the length of the bearings 60 inches. The 
fly-wheel will have centres, and the rim will be built up of 
steel plates riveted together. The rim will weigh 225,000 lbs., and 
the engine itself, complete, about 600 tons, aud it is believed that as 
good results as 123 lbs. of steam per indicated horse-power will be 
easily obtained. There will be several sub-stations, in which will be 
located step-down transformers of 300 kilowatts each, which will 
lower the voltage from 6,600 volts to 350 volte. At this pressure the 
current will enter rotary converters of 900 kilowatts each, and will 
be delivered in the shape of а continuous current of 500 volts to the 
tramway system. 

This on operates some 250 miles of tracks, and carries, 
approximately, 250 million passeogors avery year. 

Third Avenue Road is now engage in equipping all existing 
horse and cable lines with electric on, and for pu purpose has 
jast given out a contract for a power station which eventually 
con 16 3,0CO-kilowatt generators. The generators will be very 
similar to those described above, and are being built by the Westing- 
house Company, who are the sole contractors for the whole work. The 
engines will be marine type, vertical, and are being built by the 
Westinghouse Machine Company. Sub-stations with rotary trans- 
ferers will be used, as in the case of the Metropolitan system. 

To give an idea of what may be done as regards power transmis- 
sion the following few figures may bo useful. The first attempts at 
this class of work were made during the Frankfort Exhibition of 
1891, 300 horse-power being satisfactorily transmitted a distance of 
106 miles with a pressure of 30,000 volts. Since that time electrical 

wer transmission has largely increased, and the results obtained 

ave been very satisfactory, 4,000 horse-power at the present moment 
are regularly transmitted a distance of 85 miles to the city of Sacra- 
mento, Oalifornia, at a pressure of 30,000 volts, where they are trans- 
formed into low pressure three-phase and continuous current for 
lighting, power, and traction T . At Telluride, Utab, 1,000 
horse-power are transmitted 5 


In the designing and carrying out of a large system, there are three 
ints which are frequently overlooked, and which may cause a 
us failure. These are good and adequate bonding; th hl 
good insulation, both mechanically and electrically; and trucks 
or the work for which they are intended. 

As regards the bonding, the bonds used should bo flexible, but, at 
the same time, should contain no solder or brazed joint, and they 
should be expanded against the side of holes d in the web or 
foot of the rail, and held in place by pins. Bonds of this descrip- 
tion, when properly applied, can be 8 upon, the oon- 
tact resistance of the bond with the rail not 
resistance of the solid bond. 

With regard to the third rail insulators, very good results are 
bolts screwed into base plates which 

sleepers, cast-iron chairs being fixed to the head of 
the bolts to hold the rails. 


DISCUSSION. 


The CHAIRMAN (Prof. О. A. Carus-Wilson) said they were all much 
indebted to Mr. Dawson, who was well known as one of the leaders 
in the introduction of electric railways into this country, for 
them so much interesting information on a subject which was now 


universal interest, and he hoped for a good discussion. The 
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some present who would take up the cudgels on 
polyphase motors, as he did not himself feel disposed to 
acknowledge that they were out of the question for railways 

over short where rapid acceleration was required. 
In dering the question of the amount of energy required for 
operating trains under the circumstances dealt with in the paper, the 
question of the efficiency curves of the motors was really not of much 
im , because the speed 


but this was practically impossible, and he was inclined to think that 
rather too much was made of the advantage of these inclines. He 
understood that a diffculty had occurred in connection with the 
es on the Waterloo and City line, which was virtually a switch- 
railway. It seemed that the equipment was not sufficiently 

ful to haul the train up the steepest grades backwards, being 

gned simply with a view to the trains running in one direc- 
only. In any railway where grades were used, the 
equipment should be able to haul the trains in either direc- 
tion in case of ir at Д such as might occur when a single line 
had to do duty for two. . Dawson thought that steam locomotives 
were unable to compete with electric motors in rapid acceleration ; 
be hoped there were some steam engineers present who would take 
up that question. Steam did not seem to realise the im- 
ot ing locomotives for short runs with rapid accelera- 
It might be quite correct that such a curve as been shown 
was а fair average sample of what a steam locomotive could do at 
present; but he thought that if steam engineers set to work to improve 
the design, they might get а curve more nearly approximating to that 
of the electric locomotive. The process going on daring the time 
that a steam locomotive was getting up speed was one about which 
hat рет was known, and very few experiments had been made with 
av of ascertaining what it was which prevented the rapid accele- 
ration which was obtained in an electro-motor. The figures given 


resting to hear that on tbat railway, when steam was employed, the 
cost was 2:8 cents per car mile, and that when electricity was substi- 
tuted it fell to 19 cents. In that connection Mr. Sprague's method of 
multiple unit control had been referred to, and he should be glad to hear 
more particulars about it, as it appeared to effect a great reduction in 
the cost of operating a train. He understood that the method consisted 
in having a single motor man located at one part of the train who, by 
& system of switches, operated a number of motors, which might be 
pes on every axle; so that one man could do the work of many. 
Was also the advan of having a motor on each axle, which 
tly increased the adhesion effect. He was not behind anyone in 
is appreciation of what the Americans had done іа connection with 
electric railways, but he was sorry to see so many large contracts go 
the water—especially that for the Oentral London Railway. 
The advantage to be looked for оп papon such as this, was that 
en might be so well posted in what Americans were doing 

that they would be able to beat them on their own ground. 

Mr. Lumon Gasrze said trains had been working for some time in 
Switserland on the юа» system. The circuit was conveyed to 
the three-phase motor direct without rotatory converters. The 
London Oentral Railway bas made use of the polyphase current, but 
uses converters, which, acoording to Mr. Parsball's design, 
ought to work with very high efficiency; but there were special 
facilities there, the electricity being generated by water-power and 
conveyed a distance. The question of bonding was very 
im t, as it prevented a great drop of voltage, but it was a question 
which was the method, and in many respects he thought that of 
electric welding stood first. England was very much behind with 
regard to electric traction, but he thought the chief reason was that 
they had so much money invested in steam, which had been thoroughly 
tested and proved successful, and they did not like the change until 
they were perfectly sure that they would get a good return for their 
money. Positive figures, such as had been given in the paper, showing 
the saving effected by the introduction of electricity, would have a 
very p effect on the public mind. 

Mr. Е. Кивови Soorr thought they ought to have a clear under- 
standing of what was meant by a short distance ; was it such a distance 
as that between the stations on the Metropolitan or District Railways? 
The railways which had been referred toin Switzerland were working 

well indeed, and he considered the traffic was going to be dealt 
vith entirely by the three-phase current. The railways, of which 
hotographs had been shown, were not in many cases lines in which 
Ihe stations were at all close together; those in California, for 
instance, were a fair distance apart. There they started witha three- 


‘come for insisting 


phase current, and they might as well go thrcugh with it, and put 
three-phase motors on the cars, and do away with rotary 
He suggested that we should not be in too great a hurry 
American overhead system of distributing, or we might find that by 
the time we had introduced it they had diecarded it in fayour of the 
conduit system, which was already being introduced in the Washing- 
ton and Third Avenue lines. It would also be a pity not to give the 
three-phase system a trial. Ho believed it would accelerate quite as 
quickly as a continuous current; and that, for such distances as were 
required in London, it would be quite as economical asa combination 
or the three-phase and continuous. 

Bir H. Tausmam Woop said one important conclusion which might 
be drawn from this paper by the general public was that the time had 
on electric traction on the metropolitan railways. 
He was in Chicago when the South Side Elevated Railway was con- 
structed—not six years ago. It was to run from Ohicago to Jackson 
Park, and it was not ready until the World's Fair been 
for some time, It was then worked by steam; it was a new 
furnished with new plant. Yet the owners had found it to their 
advantage to give up all the steam plant they had and work it 
electricity. It was an overhead line, and he did not suppose that it 
mattered two pins to the agi whether they were drawn by 
steam or electricity; but was not the case in on. Here we 
were taken throagh tunnels in an atmosphere which nearly asphyxiated 
one, and the public had a right to demand that if other means of 
traction could be substituted for steam, the alteration should be made. 
It might be said that the Chicago line was a small one, and therefore 
the abandonment of the plant did not not so much matter, but then 
they might refer to the New York Elevated Railway, which had 
been running а great many years, and that also had found it worth 
while to abandon the old plant and substitute new. Sach exam 
ought to make Englishmen ashamed of themselves. He wished Mr. 
Dawson had included in his illustrations one or two of the common 
American electric tramways which ran from the half-finished towns 
of the west or south into the backwoods. Before any roads were 
made a line was laid down running into the country, and rapidly 
drew around it a number of outlying suburban houses. A year or 
two ago, when he was in Tamps, which at that time was 
developed as a watering place, he found that there was not a 
into the surrounding country on which a human could walk, or 
а horse or vehicle travel; but there were several ex y equipped 

a mile or two into the 


electri 
country, and walk back throug . 
Mr. Тввмгктт CARTER said he should not like it to be supposed 


insisted on the conduit system, but there was no failure of the trolley 
system. 

Mr. James SWINBURNE said the growth of electric traction was so 
rapid that it would be a kindness to en if Mr. Dawson would 
give a lecture every few months showing how far it OE Ia 

gland ке den apt to take a sort of parochial view, neglect 
what was g done in other countries, so much so that those who 
did know what was going on abroad were sometimes rather ashamed 
of their own country. e were kept back in England by a kind of 
conservatism, which objected to anything new, and also by too much 
officialism. But, after all, that of pigheadedness which kept us 
back at the beginning had one result, that when we did make a 
start we generally did our work very well, better often than it was 
done in other countries; and an industry which had got past the 
youthful age was often carried on better in England even than in 
America. He did' not wish to say anything ag the Am 
for whom all who knew them an immense respect, but they had 
rather a way of putting down a station and making it go somehow, 
and then pulling it all up and putting down a better one. We could 
not do that in England; if we made a mistake once, it practically 
gagged the industry at the start, and in some respects it was botter 
to go slowly. Оле of the most important questions with regard to 
large power distribution for electric railways was the use of the poly- 
phase system. The polyphase motor on a car had two drawbacks— 
firet, that it wanted three contacts instead of two, and the second was 
said to be that you could not get enough torque at s . He 
could not see why this shculd be, and had never got a satis ry 
answer to the question. With a direct current, if you wanted to get 
a large torque, you gave it as large an armature current as you could, 
and as large field excitation as ble; you increased both elements. 
Bat a polyphase motor would do that equally well. He did not care 
which was the armature and which was the field; you had the two 
elements in the polyphase. One was connected to the line and got 
the alternating current, and you could increase the field, or the induc- 
tion, by reducing the number of turns, and in that way you got one 
element. The other element had an induced current in it, and 
that depended simply on what resistance you put in the circuit 
to start with. There was no inherent reason why you should 
not multiply the two effects in the polypbase as mach as in the 
direct current motor. He could never find out what the 
real difficulty was from that point of view. Another subject 
of some importance was that of electrolysis. Waoen electric 
traction was first proposed in England everybody was against 
it, and the first objection made was to overhead wires, which obscured 
the blue light of heaven and obstructed the traffic, and so on. That 
was now got over, because when people found that this mode of trac- 
tion was adopted in all the most beautiful towns of the Oontinent, 
there was no sthetic reason why it should not b3 employed on the 
Underground Railway or along the Old Kent Road. Then a new 


— 
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danger was and tbat was more serious, such distances as between the stations on the District Railway 
because even engineers did not know much about it. The bold The experiments hitherto three-phese 
tion that it could not take place unless you had more than 1} volta was which they were much indebted to the Swiss, and agar y Wa 
nonsense, the difference of pressure was enough to start electro- Mr. Brown, had been on lines running and 
lysis when you had metals which were greedy of oxygen, such as iron. the er cost n With regard to the multi 
seemed to be a solution, but on a large scale it control , there was very yet given as regards 
might be difficult to work. This was a matter in which they had , but it seemed to be woking y 
gone ahead immensely in and when Mr. Dawson gave his and had been taken up by severallarge American companies. 1t 
next lecture he hoped he would tell them how the gas and would be very useful in cases like the M tan District, where 
черри on, if there were any left at all. rface- there were branches or junctions, because the eould be divided, 
ms did not get over this difficulty at all; they only got and one part go in one direction and the other in another. He should 
over the difficulty of the trolley. There were three small VVV but the 
points mentioned which seemed to be looked upon as American question was, who would run the risk? They knew that the con- 
one, the feeder booster, which was first by Major Cardew tinuous current was economical for a certain class of work, and it 
another, the compounding up of dynamos, which was could be guaranteed, but they were not so sure whether a polyphase 
by Dr his three-wire patent of 1882, and was used in motor would doit. The question of electric welding had been raised, 


this country by all dynamo makers since 1883 or 1884. He was not bat it had been abandoned in favour of cast welding, 
sure that Edison did not invent the same thing in 1882, many of the коло шеше прш меи It required А 
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а motor on each wheel was alsoan old English idea, but 16 never came tramway at was dealing rather with suburban and metro- 
into use because we did not have any motors. With regard to steam railways. The conduit s had been carefully examined 
locomotives, the difficulty of acceleration might be put easily. y hard-headed men of business and skilful engineers, and they came 

an electric шош yos could Ызаа by increasing the two е абан. to the conclusion that practically there were iba Au 
get torque, but you could not get a large initial torque in a streets, in a very few towns, w conduits be 
ocomotive without having the whole engine large, because al hp could ustified, the reason being the enormous cost, which would 
not overwork the engine. You could only fill the cylinder steam, much greater in England, probably, than America. Here 
and if you had a large cylinder which was full of steam to start with, engines wers nob allowed to Dub k tien i. acetate’ of ; in 
the result was, when were running rapidly, you were expanding Brussels, when the conduits were being constructed, four or five 
too much. The question of sta torque was quite understood by miles of the finest streets were absolutely closed to carriage traffic, 
locomotive engineers. The Détrict engines, for were and almost to that of foot passengers. He welcomed Sir Henry 
specially designed for their work; they were not designed for fast Wood's remarks with reference to the District Railway, which he 
running, and would not draw an express train. Mr. Dawson said that had to use daily, and knew what the atmosphere was like. If elec- 
in the United States they were giving up high speed engines, and were used, it would ba much more comfortable, and it would 
using Oorliss, which were always com slow, even the not only cost less to work the line, but many more people would 
American ones, which were the fastest. But he should like to know travel on it. The object of the paper was V 
what the high-speed engines were which were replaced— were th . He been sometimes 
up to the standard of the English h-speed engines? He accused of to introduce American goods and machinery in 
could not see any advantage in using a Corliss engine for an electric pesos 575 If we did not 
railway. It had said that the American high-speed engines were what other people were doing, why other people's 
really tests of how much steam would go through a 3-inch pipe, and mechinery was better or was supposed to be better than our own, we 
others, said that definition was incorrect, that they were really should never be able to com with them. The result of our con- 
a small o ction to a 3-inch pipe. А VCC waited until Americans had 

Mr. W. M. Моврвт said the discussion seemed to turn more on the come over here an C0 in a position 
future than the present, perhaps because that was more interesting. to do the work which was wanted at a reasonable price, and they 
With regard to polyphase working, they might take comfort from the stepped in and got the business. Had we realised seven years ago 
fact that, if there was any future for it, they weres in ons what a success electric traction was going to become, we should have 


important case in London with polyphase generators, eo that if found heard very little of American competition. The question of electro- 
possible, later on, to carry the alternate current direct to the motors lysis was a difficult one, but so far there had not been much complaint 


on the cars, it could be done with a com vely slight alteration. in England. One reason why our lines were sefer than the 

The generating plant and not require to be altered. was that ours were laid on concrete, which had a very & 

This question of alternate current traction was being worked out in JJ etie ag ditt sid меп кабу аш did not 
Switserland, where so many good things in alternating work had been think there would be much trouble. was only one safegaard 
done, and they were all watching with great interest the experiments — good bonding and heavy returns. That was why, when you 
being made by Mr. Brown on the Jungfrau Railway and elsewhere. long-distance transmissions, you must use polyphase 

As far as he could gather, the future of polyphase traction work Otherwise, the amount of copper would be too great. . 

was going to be very great. At any rate, did not seem to The then proposed a hearty vote of thanks to Mr. 
be wed like the ty about starting that was supposed ; Dawson, which was carried unanimously. 

and even if there were some difficulties, it must be remembered 
that there was an inherent economy in alternating current 

in one im t respect, which might compensate for some draw- 

пса. starting, whichever в was used, they wanted a large 

curren’ 


bd * 
but a small EALE. are а working, the starting — INSTITUTION OF ELECTRICAL ENGINEERS. 


Tum Hiswa or THE Югествіс Anc. By Mrs. Aynron. (Read on 


They must not forget that they owed to America practically the 
sent electro tramway system. Ho had seen many of the tramway March 23rd, 1899.) ; 
systems in America, and in Europe as far as Buda-Pesth, and he must (Continued from page 568.) 
say that he was astounded at the way in which the Americans had Daring the course of his 1899 ex ж мн ger с 
developed the system, often in the face of great difficulties, and when the aro hissed when the crater the whole of end of the posi- 
there was not really sufficient de (thea ers them to deal tive carbon. He was thus the first to call attention to the fact that 
adequately with the problems. They did the best they could at the there was a direct connection between and the relation 
moment, and were not afraid to discard plant when they had between the area of the crater and the of the tip of the 
V America had been described as the labo- positive carbon. My own observations in 1893 led to a conclusion 
ratory of the world, and it was certainly the electrical laboratory. somewhat similar to Luggin's, but yet differing in an important par- 
While we are glad to benefit by all this experience, we must not be ticular. It seemed to me that with hissing arcs the crater always 
misled into su that had been reached, or that the pre- more than covered the end of the tive carbon—that it overflowed, 
sent American is necessarily best for English conditions as it were, along the side. How far this is trae will be seen from an 
` England, as Mr. Swinburne had said, was slow to begin, and that was ex ‚ 4, 5, 6 and 7, which show the shaping of the 
why she was the banker of the world. They must thank Mr carbons under conditions with silent and hissing aros. These 
Dawson for having given them so much information on what is now щын tere ME ocet шабе [ош ee ee o 
do normal aros, between carbons of various sizes. 4 the 


all 

on 

Mr. Dawson, in reply, said the first time the negative booster diameters of the earbons were the same, but the currenta and 

was tried in England at B when of aro were different. Fig. 5 is of aro. 

they had a fall of potential of 7 volts, by introducing the booster For fig. 6 the positive carbons were all of the same size, and the aros 
ey could reduce that fall by four, and bring it down to three, well of the same length, but the current had four different 

within the Board of Trade limits. It was quite true there might be for fig. 7 the current and the length of 

a difficulty in using boosters on a large system, and that was why he both (a) and (b), but the diameter of one 

said that in stations of above 4,000 kilowatts the polyphase system twice that of the other. The figures were carefully chosen with 

became financially the only possible thing; otherwise they would special reference to the 

practically have to make the street into а c mine. The ques- normal arcs the aba 

tion of the three-wire system was one they fighting over for quite apart from that of the negative À 

a long time, and he did nor suppose they would agree now. It would itself, is capable of revealing almost the whole of the conditions under 

interesting to see what were the results on the South London which the aro was burning when it was ti 

extension; at present it had not so satisfactory on lighter Tub гы икин ие кы моло e tig of the oat- 

train lines as was expected, and for that reason, as well as on line of the positive carbon and of its crater, whether the arc with 

theoretical grounds, he did not think it would be satisfactory. If he which 16 was formed had been opened or enclosed, short or long, 

proved to be wrong, he should be glad to acknowledge it. With - 

regard to what was to be considered a short distance, he meant * Wien Sitzungsberichte, 1889, Vol. xoviii. р. 1,193. 
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silent or hissing, burning with а large or with a small current for the 
size of the carbon. MG 
Take, for example, fig. 4, and note the difference in the shape of the 
ee , te e Т qe e 
amperes, as , case the ve 
JJ. ге ee erri dir аан ie 
in the second, the tip would be poer cylindrical for some dis- 
tance, but that the crater has burnt away a part of the cylinder, 
making the tip look as if it had been sheared off obliquely. Oom- 
paring now the tips of the positive carbons when thearo is silent and 


SILENT. 


HISSING. 


A Fic 7. 


CABRBONS.—(a) Positive, 18 mm. cored; negative, 15 mm. solid. 
(b) Positive, 9 mm. cored ; negative, 8 mm. solid. 


Length of aro, 5 mm.; current, 26 amperes. 


when itis in all the four 4, 5, 6, 7, we find the same 
difference. With all the silent arcs the tips are more or less rounded, 
and the crater lies in its smallest cross on and uently is less 


arcs, on the other hand, the tip of 
- cylindrical for a short distance at 


m has very nearly 
cross-section for some little distance from ita end—in other words, 
when its sides are nearly vertical. 

I shall now proceed to show that the extension of the crater up the 
that, in fach hissing is produced by the crater becoming too lange te 
in the crater too 
оссор the and only of the positive carbon, and by its, therefore, 
up 
This seems an absurdly simple and inadequate eause to produce 
such complicated phenomena as those belonging to the hissing aro, 
bat it is the true one, nevertheless. Before I proceed to prove this, 
I will show how the laws for the largest silent currents with normal 
5 d 5 ded ed on this above hi potha trees 
ments on and 5, may uced on the a 
figs. 6 and 7. | 
In fig. 6 we have a series of four normal arcs of the same length, 
between solid carbons of the 


area of the crater is certainly 


section of that tip; therefore the arc is certainly 
- tip is lees blunt, but the arc is still evidently silent; in (c) the angle, 


side of the tip, therefore the aro is near the hissing point. In (d) the 
жөн. wae pdt ractically a right angle, d of the positive 
carbon is cylindrical, and the crater has evi y burnt partly up 
its side. Thus, keeping the length of the arc constant and gradually 
increasing the current muat ually bring us to a hissing point. 

* that with a constant current the 


hirdly, it follows that when the current and the length of the arc 


have been increased to such an extent that the tip of the positive - 


carbon occupies the whole cross-section of the carbon rod itself, no 
further increase in the size VE 
it extending up the side of the tive carbon. Hence the 

silent current for a positive carbon of a particular diameter cannot 


9 The Electrician, 1895, Vol. xxxiv., p. 014. 


lat issuing f th ter is also bright ) bl 
a eias Brie e cra 8 


exceed a particular value, however long the arc may be made. And, 
lastly, similar reasoning used in conjunction with Ag. 7 tells us that 
the thicker the positive carbon the greater must be the silent 
current (C.P eee асо MO шо WM ONE CC results 
deduced from the curves in figs. 2 and 3. 

Oonsequently, the fact tha occurs when the crater covers 


crater burns up the side of the positive carbon—what happens 

then that has not күра previously? In 

question, the ty occurred to me that, 

occupied only the end surface of the positive carbon, it might be pro- 
fro direct contact wi 


w 
blowing through a crack, was not this proba used by the 
through a ht breach in the crater already getting near to 

the exftioal eins ? 


faster 
widened, would cause the arc to rotate faster and faster, sometimes 
one direction, sometimes in another, according as the draught 
blown from one side or the other. Then finally the air would 
. contact with it, and the P. D. would fall 


In the open aro, whether silent or hissing, the outer envelope of 
is always ht 


humming noise, which I long ago retener 
са 
у 


B 


: 


ly as that the two green lights should bave a 
origin, vis., the combination of carbon with air? For 
VVV 
vapour e one a when air 
direct to the crater. 


E 
Ti 
ai 


When they are cold, so that when the crater is first made its surface 


must combine with this air? 


AL. 
о с, Upper carbon; к з 4, Ring of sheet asbestos; ar, Asbestos fibre 


a L, Graphite lid; J s s, Joint of. sodium silicate and Plaster of Paris; 
Y P, Fireclay ; Y c, Fireclay cement; s s, Sodium silicate and 
Plaster of Р cement; L c, Lower carbon. 


Fig. 8. 


The cloud that draws in round the crater when begins would 
be a dulness caused by the air cooling the part of the crater with 
which it first came into contact, the Fright spots being at the I 
where the crater and air were actually burning together. In ; 
everything seemed to point to the direct contact of crater and air as 
C the hissing sound, but of the diminu- 
tion in the P.D. between the two carbons, which is the important 


part of the hissin S carey 


One easy and o s method of testing this theory immediately 
presented itaelf. If air were the cause of the hissing phenomena, 
exclude the air, and there would be no sudden diminution of the 


P.D. between the carbons, however great a current might be used. 
of different lengths 
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closed vessel, and increasing the current up to some 40 amperes. No 
sudden diminution of the P.D. could be observed with any of the 
currents or lengths of aro employed, although when the same carbons 
were ased to produce open aros, the sudden diminution of 10 volts in 
the P.D. between the carbons occurred with a current as low as 14 
ampsres for a 1 mm. arc. | 

Indeed, so far from there baing any sudden diminution in the 
P.D. when the current through an enclosed arc is raised to higher and 
SUE TRIBUS the P.D. appears to slightly incresse for large 
curren 

It was, of course, impossible, in these experiments, to avail myself 
of an ordina dicione arc lamp, since a current of only some 5 or 8 
amperes is that is used with such a lamp, whereas to test m 
theory it was necessary to employ currents up to 40 amperes, althoug 
my carbons were of smaller eter than those fitted in ordinary 
commercial enclosed arc lampe.  Aocordingly I constructed little 
electric furnaces, some made out of fire-clay crucibles with lids of 
graphit sealed on, as in fig. 8, some moulded out of fire-clay with 
mica windows inserted, so that the image of the aro could be pro- 
jected on to a screen, and its length kept constant, some constructed 
of iron lined with asbestos. Some tubes inserted in them 
through which the air could be admitted when required, &o. 

It was found that when the vessel was entirely enclosed, the pres- 
sure in it was so great, on the arc being first started, that occasion- 
ally the lid was blown off. Consequently the space between the 
positive oarbon and the asbestos ring was left open till the aro was 
well started, and then was tightly closed. This sudden increase of 
pressure probably took place when the carbons were first brought into 
contact, for Mr. * while conducting some experiments for 
Messrs. De Ja Rue and Miiller in 1879, observed that when the arc 
was completely enclosed the increase of pressure when the carbons 
were first brought into contact was far greater than could be 
accounted for by the rise of temperature of the gas in the vessel, and 
that ths pressure fell, the moment the carbons were separated, almost 
to what it had been before contact was made. . This fact was con- 
firmed by some experimenta made by Stenger f in 1885. This first 
great rise of pressure may, of course, be partly caused by the gases 
occluded in the carbons expelled on the current being 
but a complete investigation of this p bas not, as far as I 
am aware, yet bsen made. 


(To be continued.) 
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INSPECTION OF ELECTRICAL CAR 
EQUIPMENT. 


To emphasise the necessity of careful and thorough inspection of car 
rege mens, Mr. A. B. Herrick in the Street Railway Journal mentions 
that he has found the repairs to the 22 feet cars on two roads he has 
examined to be the same as on an 80-ton locomotive of the Pennsyl- 
venia railroad, doing an equal mileage with a full train of freight 


i 


Oar «йирин is subject to vibration, jars, and severe electrical 
and mechanical stresses, not to name dust, and defects of the elec- 
trical portion of car equipment can only. be made apparent in many 
cases by means of instrumente. He has found the resistance of the 
rheostat of the controller to be four-fold what it should be. The 
resistance usually increases with age and it may thus happen that 
the car will refase to start in the first position of the controller. 
Starting on the second position causes excessive stresses and heating, 
and also gives a disagreeable acceleration, especially with motors of 
large torque. This condition is the primary cause of many break- 
downs, and it is often found that armatures, fields, 
troller are being constantly repaired when the only fault is in the 
resistance 


The contact resistances in the controller, and the earbon brushes, 
give ү unreliable and variable results when measured with low 
potential test current, and it is neceasary to pass a considerable 
current when testing so as to bring down the contact resistances to 
normal, and it is most convenient to employ current from the railway 
circuit. But the current varies much and the bridge method is not 
suitable under 01 ohm, nor at the other extreme over 500,000 ohms. 
Thon — е sui 

mpson's me table except by separating the differential 
coils electrically, so that the resistence bet 
to ba tested will not interfere with the accurate comparison of the 
resistances tested. 


to be 

An inspection test is simply a measurement of the equipment on 
each notch of the controller. Every road fixes its msximum and 
minimum standard for each type of equipment, a considerable range 
being at first allowed. Maintenance means the keeping of different 
controller points within the allowed standard, any part which fails to 
pass being removed before it is crippled, and at once repaired. 

Field resistance will usually lower with age owing to annealing 
effects, but if it lowers more than. 1 per eent. it is due to turns being 
short or to carbonising or leaking of the wire insulation. The result 
is to make an armature revolve more quickly in a weaker fleld, and 
to become overloaded in its effort to run the car and to carry the 
other motor. The result will be a burned out armature. 

A leaked field is a prevalent source of trouble. Asbestos 
has been tried under the cotton winding, but this к 10 

on. 


Another method is to slush the coils, when being wound, in a solution 
of chalk, magnesia and water. hardens, and prevents short 
circuite. Other things are used for the same purpose. Id any case 


or solvent. Drying ovens should be well ventilated, or much moistere 
must inevitably remain in the coils and high insulation cannot be had 
unless the oven ba well ventilated. 


multiple, if equal current is going to each motor. A difference of 

we the maximum inequality allowable. With the 
differential method each coil takes the drop-off of one field of each 
motor, and the hand stands at zəro in case of equality. As the speed 
increases, if the hand moves from sero, the inequality is due to 
air-zap difference. If the difference at all speeds is steady it is due 
to the unequal resistance of the two motors in multiple. 

Armatures suffer from grounds, short circuits, open coils, broken 
leads, broken down commutator insulation and especially short 
circuit through the commutator ring. Datection is easy by a bar to 
bar test of the commutator, and may b» made by means of а brash 
holder yoke clam on the sp with insulated brushes on the 
bars. By revolving these brushes round the commutator 
there should be constant all round if oorreot, but 
if wrongly connected there will a change in values when 
the brush rests on a wrongly connected section. Two bars 
short-circuited will give lower readings than normal ‘when they 
lie between the testing brushes. An armature ground will b» shown 
when one of the measuring terminals is connected to the shaft, the 
grounded coil giving the lowest reading on the commutator, For 
insulation test the connections are as for a ground. The test plugs 


are removed and the dial turned to insulation test and plugs inserted 
шесе receptacles when the insulation is at once read in 
ms. 


Controller faults are bad finger contacte, short circuits of fingers, 
grounds, burnt-out segments, and misconnections, 
partitions which may cause destructive arcing. The burning of a 
Second resistance, causing an open connection on the first step will be 
indicated by the first contact being bright. 

A bad flach at either loop contact, where the loop is cut around the 
field, shows an open or poor field connection. A successful inspector 
needs to be keenly alive to all such external evidences of internal 
troubles. Historically, the first step in control was the simple rheo- 
stat in series with one or two motors as required. 

Next came the placing of motors in series with each other, and 
with the resistance, and next the placing in multiple with resistance 
cut-out. At this point comes the so-called K controller which places 
part of the resistance in series with the two motors in multiple. The 

type places one motor directly across the line tial with full 
resistance in series with the other, which is cut out step by step 
until both motors are directly across the liae. No. 14 type hasa 
separate resistance in series with each motor, and these are cut 
out alternately in the series and multiple controller positions. 
With а two-motor equipment in а 20-foot car, the car wire circuit is 
217 feet long, and a No. 6 wire has given a 12-volt drop in this 
circuit aione. A few shillings extra spent on wire would save more 
than hundreds spent on the line. 

Generally the weak points shown by over a thousand expsrimental 
tests are (a) Two-way connectors are nsible for much trouble. 
Every break in the continuity of the conductor bs Seay is provocative 
of discontinuity of operation. (b) A motor is not any better than its 
field. (c) Careless brash on causes more burned-out arma- 
tures than poor motormen. (d) Maintenance is more economical 
than waiting for breakdowns. The trend of recent improvements is 
towards the abandonment of insulators which oxidise or carbonise 
and become, in time, conductors. 

Finally, high potential alternating insulation teste, usually oon- 
sidered a satisfactory means of testing, pias develop the faults 
they detect and curtail the natural life of and fields. 


THE DIVIDEND EARNING PROSPECTS OF 
STREET RAILWAY COMPANIES. 


Wr bave no desire to damp the ardour of those who are interested 
in the promotion of electric traction schemes in this country. It is 
undoubtedly true that compared with Switzsrland, Germany or the 
United Btates, our country has made slow progress in the 

of the new motive power for traction purposes. We cannot now 
stop to consider the reasons for our position in the rear. The one 
fact upon which all are agreed, is that we are behind, and everyone 
of our own countrymen is desirous that we should improve our 
position as quickly as possible with the aid of British sagineart and 
British mannfacturing firms. Bat, we hope that those companies who 
are acting as pioneers in this movement and are obtaining co: | 
from municipal and other bodies will not over-estimate the value of 
these concessions on transferring them to the subsidiary companies. 
Over-capitalisation has been the bane of far too many industrial 
developments in the past, and we hope that the electric traction 
boom may escape its blighting influence. In order to show that there 
is need for care and discretion in ing the value of tramway 
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and street railway concessions, we give below some figures from the 
1898 report of the Maseachussetts Street Railroad Commissioners. 

This State possessed in 1898 1,644 miles of street railroads, aud, 
during the year, 330,900,000 passengers were carried—an increase of 
22,200,000 upon the numbers for 1897. The total investment in the 
companies owning the:e street railroads was £14,324,000 as compared 
with £3,591,000 in 1888. 

The capitel invested in these companies had therefore quadrapled 
since the introduction of electricity as a motive power. The average 
cost per mils of main street track had been £9,005, distributed as 
follows :— Construction expenditure, £4,695; equipment, £1,865; 
lands, buildings, power stations, £2,444 

O? the 103 companies operating strset railroads in Massachussett:, 
only 49 paid dividends in 1898. 32 of these paid 6 per cent. or over, 
the highest dividend of 8 per cent. being paid by 11 companies. The 
ramaiaing 17 only returned 5 per cent. or under, to their shareholders. 
Tae average rate of dividend psid by these 49 companies was there- 
fore 617 per cent ; the capital represented by them was £7,010,000. 
This rate of dividend is not striking, and is much below that 
which some promoters’ statements in the country would lead one 
to expect. The point upon which we would lay especial emphasis, 
however, is, that 54 companies paid no dividends at all. The capital 
of these companies is stated to have been £1,100,800, but there is 
some discrepancy hera between the total investment and the respective 
shares of the paying and non-paying companies. £14,324,000 — 
£7,010,020 leaves £7,314,000, or over half 
non-dividend earning. Possibly the discrepancy is due to some 
considerable portion of the total cap‘tal being in the form of bonds. 

We may return to this subject at a future date, but we hope these 
figures will receive the attention of all interested either as promoters 
or shareholders in electric traction schemes in this country. 


TRAIN RESISTANCE. 


WRITING to the Stree Railway Journal, Mr. J. B. Blood doubts 


somewhat the accuracy of Lundie's formula for resistance, owing to 


the method used in finding it. His chief object, which seemsa fairly 


reasonable one, is that a train when coasting is not under the same 


conditions as when being hauled. Vehicles are running free; there 
is, of course, little or less pull on the draw bar outaide the proper 
centre line, and vehicles are not pulled to one or other rail. They 
run freely and presumably take a line of different resistance— 
probably of least resistance. He considers that the bast system of 
making tests is to use electric motors. 

Comparing different formule he considers that of Bearles to be a 
good one. This formula is:— 


P = 482 w + ‘005 v? w? + :00047 v? m? 


where w = weight of train and engine. 
x = weight of engine only. 
v = speed in miles per hour. 
P = resistance in pounds. 


Assuming a locomotive to weigh 35 tone, this-bscomes 
в = 482 + 005 м? + 6 ae 


where M is the speed; в, the total resistance in pounds; and т the 
train weight in tons. It is a low-speed formula. 

; озата, in Bavaria, found в = 625 + 004 м2; also a low-speed 
ormu 


Dodd proposed в = 7 + ‘20 м for train only. 


Lundie proposed R = 20 M мы... 
propose 4+ 20 м + 35. 

He obtained his basis of figures from cars using elcctric motors and 
the eight extra bearings per car will increase resistance, so that the 
formula should give reeults too high for free cars. Mr. Blood con- 
siders the error of neglecting the motor friction, &c., is 41 per cent. 
of the actual train resistance, so that Mr. Lundie's figure of 12 lbs. 
per ton for 20 miles velocity should really be 8 5 lbs. for free cars. 

While it is probable that using the second power of the velocity is 
correct it does not perhaps matter so much at small velocities, while 
above 50 miles velocity it gave too high results. Hence the reaction 
in favour of only admitting speed at ite first power as Lundie has 
done, Rankine did the same, but most of the earlier formula makers 
used the second power of x in the second term of their equations. 

There are three main factors: Journal resistance, approximately 
constant at all speeds; track resistance, which varies with the speed ; 
and wind resistance, which varies as a function of the speed to a 
power between first and second. A general form of the formula 
would thus be : 


B-BEWMEAT, 


where 5 is the journal coefficient, w the track coefficient, a the air co- 
efficient, and n the exponent which must be experimentally deter- 
mined by results. B will vary feom 3 to 6 according to excellence of 
bearings aud pressures on them. With good rails and wheels w will 
bə ‘15, and would increase as conditions were less favourable. a de- 
pends on the cross-section of the train, ard n, as above stated, is to 
be сонш by trial It must be above 1, and is probably less 


In applying the most reliable data in his possession, he finds that a 
formula which would represent good practice would be: 


R= 4 + 16м + :30 E 


e capital invested, as, 


It appears to be immaterial for trains over 200 tons at less than 
40 miles per hour if » be taken at its first or seoond power, which 
seems to explain, possibly, the change in the speed formula as weights 
have grown heavier. | | 

Letters are published also by other engineers who have taken the 
opportunity of discussing the Lundio formula. They are chiefly un- 
important, but Mr. G. W. Kuox considers that Lundie finds results 
much too small for tramway work, where rails are dirty. He made 
tests some years ago on rails nearly new and others badly worn. For 
the same weight of car 44 tons at 12:9 and 10 miles speed the 
resistances on badly worn rail were 438 and 40 lbs. per ton, 
and on nearly new rail at 12 and 11:4 miles 26 and 30 lbs, 
while at 86 and 8'8 miles for worn and nearly new rails he 
found 37:2 and 24 2 Ibs. Roughly, therefore, the old rails required 
5) per cent. more traction, and the acceleration was, of course, less, 
rapid. In the bad rail the wheels were sometimes running on their 
flanges. He emphasises the false economy of bad track, and when 
some of our electric lines have been at work a few years it will be 
interesting to observe the increase of traction for same number of 
cars as shown by the coal bill or the indicator. We think it would 
be found to pay to make better use of a groove plough and a track 
sweeper than appears to ba the case on some tramways. A clean 
groove and a clean topped rail must be very efficient coal econo- 
misers. 


THE STRENGTH OF BOILERS. 


Іх his new capacity as engineer to the Manchester Steam Users 
Association, Mr. Stromeyer is beginning to find out something about 
boilers, and thè tendency of his remarks in a paper read before the 
Institute of Naval Architects was that we made boilers too strong. 
The strength of fist plates as per formula, and their actual strength 
as seen in the end plates of Lancashire boilers, where unsupported 
areas 10 inches from stay to stay are standard, was compared, and 
generally the author appeared to be of opinion that English boilers 
were too heavy and strong. American practice, with no batter 
material, and with iaferior workmanship, allows much higher pres- 
sures than English practice. The ratio is about 80: 100. On the 
ише! River even heavier pressures are allowed. It is un- 
doubtedly a fact that in English practice there is a very large 
margin of safety, and our present high pressure boilers 
are infinitely safer than the poorer constructions of 20 or 30 
years ago. Inthe days of iron boilers а 7 feet diameter shell 13 
thick was allowed 56 lbs. pressure if single riveted and 75 lbs. if 
double riveted, and, moreover, the holes would be punched and the 
pace badly bent. Since that time holes have been drilled, plates 

ve been more carefully bent, and there has been much attention 
given to the question of riveting, but steam pressures are not pro- 
portionately greater after due allowance has been made for steel in 
place of iron, and for the absence of the drift as used on carelessly- 
punched holes. 

Very little increase has been allowed for improved workmanship 
and materials. In America boiler plates are stamped with their 
ultimate tenacity in pounds per square inch of cross-section, and 
pressures allowed accordiogly. We cannot quite approve of this, as 
the tendency is towards high tension material to the possible neglect 
of ductility, and it is an axiom of English boiler making that duc- 
tility should come first. Indeed, the strength of a plate may іп a 
sense Ъз left to take care of itself so long as the dactility is properly 
secured. Somewhat higher tensile strength is allowed in furnaces 
where rigidity is of greater value than in shell plates and ductility 
less called for. But it must never b3forgottan that ductility is after 
all vital in furnaces, even though it may not be called for until an 
overheating collapse takes place. It is thea that ductility steps in 
and saves the plate. from rupture by stretching under load. Mr. 
Stromeyer’s papar is an endeavour to grapple with a somewhat vexed 
question. He is certainly right in stating that our extreme caution 
does handicap us in competition with foreign work of equal nominal . 
strength, but actually less by probably 20 to 25 per cent. 


TOO MUCH INDIVIDUALISM. 


THE Engineer very pointedly and accurately accuses Great George 
Street, Westminster, of having practically ruined British locomotive 
building. This is eo. By Great George Street we understand that 
class of engineer which draws out rigid specifications for work which, 
in the first place, demands a full set of new drawings, then patterns 
and templates. All this means time and money, and rapid delivery 
is impossible. As a result there can be no stocking of standard 
parte, and when thera isa push for locomotives the orders go to 
America, and engines are turned out there to standard designs like 
tin tacks, aud, of course, cheaply aud quickly. Taough ioferior in 
workmanship they are good machines, bat they are not so good as 
our own locomotive builders would produce on similar linesaud with 
the same freedom. The marvel to us is how the Great George Street 
clique can have the effrontery to put forth such specifications. It is 
not in locomotives alone, but in every branch of business that the 
same evil is found. The kind of specification we mean is familiar to 
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all. Fall of the most absurd tions and clauses it is impossible 
to make to it. Possibly one of the contributing causes is that 
engineers—of the sort—are so plentiful that they feel constrained to 
make their individuality felt, and this they do with a vengeance, but 
they secure no respect, neither any admiration for their constructive 
and mechanical ability. Та many cases their specifications are mere 
colourable plagiarisms from out-of-date books, and betray an utter 
absence of сесара of present day methods, and even materials. 
We frequently find most elaborate drawings of works to be carried 
out on lines which are almost antediluvian. An utter absence of 
ecientific knowledge is only too obvious. Yet contractors who know 
better are not allowed to have a say in anything, and are frequently 
compelled to go out of their way to purchase out-of-date material 
at double the price they could afford to supply materials deubly as 


The evil has been more pronounced, perhaps, in the case of loco- 
motives for abroad than in other items, and the result is simply 
disastrous. There is not a single locomotive works in Grest Britain 
to-day which cau be called large. No growth bas been possible under 
the chilling effect of Great George Street, which has controlled and 
checked the business. It would not matter s» much if the same 
conditions were imposed on the foreigner. But when the pinch 
comes and orders must bs placed for rapid delivery, the American 
works gets it withont conditions. We believe that the same evil 
influence has attended upon and ruined our bridge building business, 
and we balieve it will be found that the Atbara bridge has gone to 
America through similar reasons to the above. American bridge 
building has been standardised. Our own has been held in Great 
George Street trammele, and we have no hesitation in saying that 
any good engineer with an American text-book on the subject could 
get out designs for railway bridges better than the majority which 
emanate from Great George Street. Yet both in locomotives aud 
bri England ought to hold the field. The best English bridges 
and motives are not excelled anywhere. Why cannot they all be 
the best? The answer is, Great George Street specifies otherwise. 


ELECTRIC LIGHTING IN THE CITY. 


Волвр оғ TRADE INQUIRY. 


(Concluded from page 575.) 


On Tuesday morning Bir Courtenay Boyle, Permanent Secretary of 
the Board of Trade, resumed the inquiry at the Guildhall into the 
орозо зи made by the Metropolitan Electric Sapply Company, 
the Charing Oross and Strand Electric Supply Corporation, and the 
Smithfield Markets Electric Supply Company, for provisional orders 
within the City of London. 

Mr. OBAWFOBD, the City solicitor, in answer to Bir O. Bovrz, stated 
that a special meeting of the City Corporation had been held the 
previous day, when a series of resolutions were passed. One resolu- 
tion was, that the Corporation would prefer at present to with- 
hold evidence, so leaving them free to consider the question of 
undertaking the establishment of its own supply. A question 
had arisen regarding the contract entered into between the 
City of London Company and the Commissioners of Sewers, 
and Mr. Danckwerts had given the opinion that the contract 
between the Corporation and the City of London Company was null 
and void. Further, the Oorporation did not desire to express any 
preference for one or other of the companies applying to institute a 
supply in competition with the present purveyors. The Oorporation 
was farther of opinion that the Board of Trade should not dispense with 
the consent of the Corporation unless in the case of an application from 
one who was prepared to accept the insertion in the provitional order 
of such terms and conditions as would secure the immediate and 
future interesta of private consumers aud the public; that should the 
Board of Trad» decide to grant competition in the City it should ba 
subject to the Corporation having the right to purchase the whole of 
the undertaking, whsther within or without the City, on terms to be 
previously agreed upon by the Corporation and set out in the pro- 
visional order, and that provision should be made in the provisional 
order to guard against the possibility of competition between two 
competing undertakings to the disadvantage of the electric light con- 
sumers and of the City of London. 

Mr. D. J. Ross, the City of London engineer, said he had had a 
great deal to do with ths installation of electric light. There was no 

oubt that the placing of electric lighting mains in the City would 
cause serious inconvenience to the public. Whenthe City of London 
Company laid their mains he knew that £30,000 was spent ia replac- 
ing the pavements. He thought that competition would cheapen the 
light. The mains of the City of London Company were laid beneath 
the footways, and he did not think there would Ъз any room for 
farther mains. Ifthe mains had to be laid below the carriag; way 
the public inconvenience would be greater. All failures in the public 
electric ligating were penalised. In 1832, when the service was not 
complete, the fines were £119 on a total payment of £3,341; in 1893, 
£136 on £11,916; in 1894, £138 on £12,785; in 1895, £136 on 
£12,819; in 1896, £362 on £12,841; in 1897, £352 on £12,955; and 
in 1898, £156 on £12,927. Hethought that showed that the company 
were in a better position to meet its obligations in 1898. | 

Mr. Pore (for the City of London Company): If a second com- 
pany were to come in the inconvenience would be largely increased ?— 
It would be largely increased from the fact that the carriage-way 
would have to be us:d. 

Further examined by Mr. PoPE, Wrirnzss said that the public 


lighting was entirely ruled by agreement. He believed that the 
саша which already existed were sufficient to meet апу demands in 
the City. 

Mr. Burgess Writ: Do you think that competition in electric 
lighting in tha City would be a public advantage?—I can scarcely 
answer that. 

Is that because you have not inquired into the question or becaute 
of your public position ?—U atil all the circamstanoes connected with 
competition are stated it is very difficult to express an opinion. 

Farther cross-examined, WirNESS ssid he should say there were а 
great many more pipes and mains in the streets of the City than in 
the Strand or Westminster. In Cheapside it was difficult to find 
room for a tube. 

Replying to Mr. Влгғосв Browse (for the Smithfield Company) 
WrrNESS said he did not know about the Smithfield Company's under- 
taking. He did not know that the Smithfield Oompany had offered to 
supply electric light to the public buildings in the City. He had no 
knowledge of what penalties- had been recovered from the City of 
London Company by private consumers. 

Ia reply to Mr. FrrzognarLp, WiTNESS said he had always con- 
sidered the charge by the City of London Company for public light- 
bie io be very low. He could not tell any place where the charge was 

er. 

By Mr. Gray (for the Corporation): The number of complaints 
when the company laid its mains were not so many as they might 
have expected, and that, he supposed, was because they expected 
advantages from it. 

Sir O. Bozrm: Can't you give me апу idea cf what number of 
customers would take the light if the cost was lower as compared 
with the present 7,000 customers of the City of London Company ?— 
І could not. The premises are occu by persons of so many 
different occupations that it is impossible.) 

Mr. Porn, Q. O., addressing the Oourt for the City of London 
Electric Lighting Company, said that it seemed to him that tbe atti- 
tude of the City Corporation was one of the main factors in the case. 
He did not think it was for him to discuss whether the agreement 
between the Corporation and the company was a valid one or not, 
because that was a question for the ration and the company 
only. The simple question was this—is the attitude of the City of 


. London that of consent to competition within the City area? If it 
umstances 


was not, then he should contend that no such special circ 0 
existed in that case as to justify the Board of Trade in dispensing 
with that consent, and that therefore Olause 1 of the Act of 1888 
practically would decide this 1 The mere question of the 
advantage of competition would not justify the Board of Trade in 
putting aside the consent of the local authority, and he could 
find no other ground put forward by the applicants for 
orders except the common ground of the advantages 
of competition. The question was whether the Board of 
Trade should disturb what the Board of Trade had so far allowed 
without the consent of the contracting ies or of the local 
authority. It was obvious that there must be a great inconvenience 
in allowing another company to come into the Oity and break up the 
streets. The City of London Company had taken upon itself to lay 
mains over the whole area of the City whether th» demand was remu- 
nerative or not, but if either of the applying companies were allowed 
to come in they would only break up the principal streets where there 
was likely to be a remunerative demand. He contended that it 
would not be fair to allow another company to come in, and it would 
have been wrong of the City of London Company to expend its capital 
in the lavish way it had had it not rel.ed on the agreement which had 
been entered into. As far as he could judge from the resolutions 
passed by the City Corporation, he took it that they meant that if the 
agreement was & valid agreement they certainly would not ba parties 
to breaking it. If, on the other hand, the sgreement was void, 
it seemed that the Corporation would look on the whole field 
being open, and they wished to be allowed to consider their position 
in the matter. The position of the City Corporation at present was 
that they wished to be left alone to decide what they should do in 
the matter if the agreement was found to be void, and that certainly 
could not-be taken to ba a consent to other companies ing into 
the area, As faras the companies appl were concerned, he could 
only say, “а plague on all your houses.” He would leave it to his 
friends to decide on their own merits and to find out which was the 
worst. He failed to find any special circumstances in the case which 
would justify the Board of Trade in with the consent of 
the local authority and introducing a new element into the City. It 
was obvious that the introduction of another company would com- 
plicate matters ae regarded the question of purchase, and he oon- 
sidered that the Corporation were wise in being asked to be left 
alone. The strength of his case depended on the company's 
present position with the Corporation and the а 

of the consent of the Corporation to the introduction 
of competition. Bat, further, he would point out this—that even in 
the criticisms which had been brought before the Court as to the ser- 
vice and administration of the company, nos case had been made 
out of failure in the discharge of its duty tothe City as to justify the 
Board of Trade saying that the City of London Company was uns 
or unwilling or too careless to carry ont ite duty to the public, and 
that that therefore was a ground for introducing someone else who 


. would be in a position to correct their shortcomings. The City of 


London Company was now expending capital to improve its service, 
and he contended that it was deserving of the greatest consi 
Bir Counrmnay BOYLE asked if the Corporation had decided to say 
anything. 
Mr. Gray said that unless a statement was made which the Oor- 
poration decided to deal with they had no reply to make at all. He 
d nothing to reply to what Mr. Pope had said. | 
Mr. FITZGERALD (for the Metropolitan Company) said the pcsition 
of the Corporation had been consistent throughout, but it wasevident 
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that the Corporation looked to competition, because they said they 
wished to withhold evidence until they bad considered the question 
of providing their own supply. They could only do that by the 
agreement being set aside. Further, the Corporation had resolved 
that they bad no preference for either of the applying companies, and 
also that in the event of the Board of Trade granting an application 
it should be on condition that the question of purchase should be set 
forth. Counsel proceeded to set forward the advantages of competi- 
tion and the failure of the City of London Company to meet the 
demands made upon it owing to a November fog. He considered 
that special circumstances had been shown why the Board of Trade 
should aliow competition. If competition was to be allowed, he thought 
it would be between the Metropolitan Compaby and the Charing 
Cross Company, and the question was which company was in the best 
position to оро His company had obtained a site at Willesden, 
which practically precluded them from beicg ee against as a 
nuisance, and they would shortly be in a pcaition to supply the whole 
of the City with electric ейте, and leave a large margin for future 
increases. On the other hand, the Charing Oross Company had two 
stations—one just behind the Strand, and they were always liable 
to be proceeded against as a nuisance. The Charing Cross Company 
admitted that at present they were not in a position to supply the 
City. All the Charing Cross Company could say was that they had 
sites in view, and under those circumstances he said that the Metro- 
politan Company had the ne capital, land, and credit to RS 
a оеш supply, and should be the company to be granted an 
0 


Mr. Внтвквв WILL (for the Oharing Cross and Strand Electric 
Supply Corporation), said that the fact that the City and Cor- 
poration had decided to stand by the agreement so long as it 
held good, and had thereby tied its own hands, was a sufficient 
reason for the Board of Trade dispensing with the consent of the 
Corporation. If the Chariog Crose ompany were to bs allowed to 
compete, they would be willing to keep the generating station supply- 
ing the City mi pied so that the Corporation could purchase the 
whole City un саше His company could show a remarkably 
good record in the past, both as saranda, its activity and the reduc- 
tions it had made in its charges. The price at which they were pre- 
pared to supply the City would be at once an advantage to the 
citisers. They certain plant on order which, when erected, 
would enable them to increase their capacity to 360,000 lamps, 
whereas their pressnt demands were 142,000 lamps. It was said that 
that margin would be required for the growing demands of the dis- 
tricts they had at present, but the company were quite pre- 

d to erect a new atation, but, of course, they could not 
expected to go and buy a costly site until they kaew 
whether it would be required. The evidence showed that many 
houses in the City would belighted by electricity if the price was 
reasonable, and his company was prepared to supply at a reascnable 
rice. With regard to a new site for generating electricity for tbe 


ity, he would bo prepared to give the position of the site to Bit С. 
Boyle before an o was made io his favour. The fact that the 


Metropolitan Company had got its large station at Willesden was 
against the Metropolitan Company, because the City Corporation 
could not purchase that site. Then the Metropolitan Company had 
a very large area at present, and the Board of Trade might well pause 
before adding to their obligations. Then one of the dir.ctors of the 
Metropolitan Company was the engineer of the City of London Elec- 
tric Lighting Company, and be contended that the only way to secure 
effective competition was to allow a company to come in which was 
not in such friendly relation to the company ia sion. As 
regarded the Smithfield Markets Company, it would appear that 
they simply made the application аз an act of self-protection. 

Mr. BALFovuR Bnowxn, QO, cn behalf of the Smithfield Markets 
Electric Lighting Company, contended that monopoly should be swept 
away in the City of don. They bad had 15, C00 signatures cf 
people in the City all wanting competition. Competition must come, 
and the o»ly question was from whom the competition should come. 
The Bmith Company was in the City and been encoursged by 
tbe Corporation, and was in the best position to offer effective com- 
petition. His company's st<ck stood at par now, and they were pre- 
pared to find the necessary capital to compete in the City at an 
earlier date than any other company. 

Bir C. Boris said he would like to ask the counsel for the City 
Corporation whether independently of the power given under the Act 
of 1888 any local authority would have power to purchase any portion 
of an undertaking outeide its district. 

Mr. Gray: That is by no means clear. We might ourselves have to 
Apply for a provisional order in order to do that. 

ir Courtenay BoyLE said he meant not with a provisional order, 


but whether with a provisional order or without such order a local: 


authority had power to purchase a portion of an undertaking outside 
its distriot. He understood that the City Corporation bad different 
powers from other local authorities. 

Mr. Gray, after consultation with the Oity solicitor, eaid it was 
understood that the Oity Corporation had the power to buy outside. 

Bir О. Bortz: That will answer my purpose if I have that from 
the City solicitor. | 

Mr. Gray said he wished to state most explicity that the. Oor- 

oration did not recognise the Smithfield Company in any shape or 
orm. With regard to the applications, the Corporation had main- 
tained the strictest neutrality. 

This concluded the inquiry, and Sir Courranay Bovrm said the 
matter would receive his most carefal consideration, and the Board 
would communicate with the Corporation before comiog to any con- 
clusion. He added that after listening to the addresses of counsel, 
he was like the lady in the story book who had heard the eloquent 
addresses of three suitors and did not know which to consent to. 

Mr. Porn: Perhape she consented to neither. 

The inquiry then ended. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS,- 1899. 


Compiled. expressly for this journal by W. P. Тномрвон & Oo, 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmlagham, (o whom all inquiries 
should be addressed. 


6,562. “Improvements in or relating to current lators for 
electris batteries.“ M. E. Fur Dp. Dated Maroh 27th. (Complete.) 

6,582. Electrical furaacs with peripheral heating by means of 
electrical resistances.” D. Lancs, R. I. E DR BounGADRE, and L. 
Sonmirz. Dated March 27th. (Complete) [Date applied for under 
Patents, &, Act, 1883, S:ction 103, August 29.h, 1898, being date of 
application ia Franca ] | 

6,593. "Improved combination brake coupling for electrically 
connecting railway vehicles fitted with vacuum brake for com- 
munication or sigaallizg purposes" D. Оонвіханам. Dated 
Ma ch 27th. 

6,604. ‘Improvements connected with motor road vehicles and in 
electric igniting apparatus for explosion engines." P. M. JusTIOE. 
(The Pope Manufacturing Company, United S:ates.) Dated March 
27th. (Comp!ete.) ; 

6,624. “ Ар improved switch or push for use in connection with 
electrical intercommunicstion on railway trains." A. Saiecs. Dated 
March 285h. 

6,631. "Improvemen's in and relating to electric switches and 
the like." L. В. Copp aad P. N. CHATTERLEY. Dated March 28th. 

6,647. "Improvements in wall plugs for eleotric lighting aud 
heating." A. P. LumpBEBG and G. C. LuwpBERG. Dated March 
28th. (Complete.) 

6.684. "Improvements in carbons for electric aro lamps." D. 
Bacon. Dated March 28th. (Complete) 

6,685. "Improvements in voltaic cells.” 
Dated March 23th. (Complete.) 

6,687. "Improvements in porous diaphragms for electrolytic 
cells and methods of producing the same." H. H. Dow. Dated 
March 28th. (Complete) 

6,690. “Improvement in method of and means for varying the 
speed of direct current motors.” B. G. Lamma. Dated March 28th. 
(О „ёе applied fo: under Patente, &, Act, 1883, Bec. 103, September 
3:d, 1898 being date of application in United States.) 

6,691. “Improvement in systems of electrical distribution and 
regulation.“ B. G. Lamme. Dated March 28 h. (Date applied for 
under Patents, &^, Ac', 1:83, See. 103, September 28:h, 1898, 
beiog date of application in United States.) 

6,712. “Line circaits and apparatus for telephonic iater- 
communication" G. ABOILARD ET Cim. Dated March 28th. 
(Date applied for under Patents, &c , Act, 1883, Вес. 103, August 3uth, 
1898, being date of application in France.) 

6,801. “Ап improved indicator for dynamom:tere" W. J. 
Musruy. Dated March 29 h. 

6,809. “А method of and apparatus for the transformation of t vo- 
phase electric currents specially applicable to electric welding.” 
R. J. WALLIS-JoNES and W. B. Esson. Dated March 29th. 

6,816. ‘Improvements in electric cigar lighters.” W. F. 
KzesSLER. Dated March 99. (Complete.) 

6,819. "Improvements in electric switches.” W. F. Jones. Dated 
March 29:h. 

6,820. “Improvements in or in connection with trolley or like 
current collectors for electric railways and tramways.” B. MAGRINI. 


R. О. A. Ншкасн. 


` (B. Villa, Italy.) Dated March 29th. 


6,833. "Improvements in CE Bn printing telegraph instru- 
ments.” L. М. CasELLa. Dated March 29th. 

6,847. “A safety device for contact rods of electric cars with 
overground line.“ L. Новев. Dated March 20th. (Complete.) 

6,873. ‘Improvements in or relating to accumulators or secondary 
batteries." P. PazsTWIOH. Dated March 30th. 

6,883. "Improvements in apparatus for the production of electric 
discharges.” M. Отто. Dated March 30th. (Complete.) 

6,885. “А new or improved system of wiring electrical installa- 
tions.“ F.BarHonsr. Dated March 30th. (Complete.) 

6,89 1. Improvements ia or relating to electrical measuring in- 
struments.” J. 8. TownsBEND, Н. A. Wicson, and J. A. MoCLELLAND. 
Dated March 30:b. 

6,960. "Improvements in electric аго lamps.” Н. Gonsar. Dated 
April 1st. 

6,963. ‘Improvements ia electric cut-outs.” 
Dated April let. 

6,982. ‘Improvements in apparatus employed in wireless tele- 

raphy.” G. MancoNI and the WiRELESS TELEGRAPH AND SIGNAL 
COMPANY, Ілмгткр. Dated April 1st. 

6,992.. "Improvements in switching contrivances for two electric 
incandescent lamps connected up together.” W. BCHLOESSER and 
H. Morres. Dated April 1st. 

7,001. "New or improved means for cutting down the current in 
incandescent electric lamps.” A. E. Bran rz. Dated April 1-6. 

7,005. “Improvements connected with electric storage batteries." 
P. M. Justice. (The Pope Manufacturing Compauy, United S*ates.) 
Dated April 1st. (Complete.) 


H'M. DABBAH. 
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6,201. ' A combination watchstand accumulator or storage battery 
and electric lantern.” В. F. WaLLmd. Dated March 10th, 1897. 
Watchstands.—The watch is hung on a hook on the front of a box 
which contains an elccizis accumulator. On the base of the stand is 
arranged an electric accumulator. On the base of the stand is 
arrsnged an electric lantern which casts ite light on the face of the 
watch. 2 claims. 


6,358. Electrical switch or contact maker or contact breaker.“ 
Е. F. Твлтмлн and W. Donovan. Dated March 11th, 1897. A 
cylinder or drum, having a number of flat faces and mounted on a 
spindle, suitably operated, carries contacts. These are connected or 
crogss-connected, as by wires, in any desired order or arrangement, 
and engage with fixed contacts, of which there may be any desircd 
number or arrangement according to the purpose of the switch as 
for controlling motors, &c. The apparatus may be used for holding 
aBupply of fuses, the wires being connected across so that when one 
fuses a slight turn of the drum brings the next into position. A 
к wheel engsging]a pin holds the switch in position. 2 
claims. | 


12,089. " Apparatus for controlling electric motor generators at a 
distance.“ BrEMENS Bros. & Oo., Lrurrep. (P. T. J. Estler.) Dated 
May 15th, 1897. Relates to means for controlling, as from the gene- 
rating station, motor generators situated at a distance. The primary 
from the generating station is connected to the armature and also to 
a few coils on the field magnets of the motor, so that on switchirg 
on the current the motor can start. The generated current on the 
conductor is at first cut off from the distributing circuit by a switch, 
but flows through a solenoid, the core of which is attached to a lever 
pivoted, and loosely connected to a rod reciprocated by an eccentric 
on the armature shaft. This rod carries ratchet teeth, engaging when 
the rod is thrown over by the action of tke solenoid with a wheel, 
thus moving the arm, and connecting the conductor with a contact, 
which is broken at the tame time. 

12,09). “A self-locking electrical signalling instrument.” 
Simens Bros. & Co, Іл1мітер, and G. Forrest. Dated May 
15tb, 1897. Relates to a felf-locking indicator or visible signal- 
giving instrument, which is so arranged that, when operated by a 
current to displsy a signal, it is locked in that position until another 
signal is received. The signal indications are marked on the pivoted 
screen, which is normally locked to the right or to the left of its 
central position by а pin on the spring-controlled lever. The lower 
end of the lever is engaged by a pin on the tongue, which is pivoted 
on & permanent magnet. The cores of the electro-magnet are pro- 
vided with yoke pieces, which are normally separated at their upper 
ends by a piece of brass or other non-magnetic metal. Whena 
current is passed through the magnet, it attracts the keeper on the 
lever, and so releases the pin from the screen. The keeper, by con- 
necting the yoke-pieces, so strengthens the magnet that it attracte 
the polarised tongue to the opposite side, and so moves the screen to 
display the proper indication. When the current is broken, the 
lever is returned by its spring to lcck the screen in the position to 
which it has b:en moved. 


12,128. “ Improvements in apparatus for working railway points 
and signals by electric power.“ F. W. WLB and A. M. THOMPSON. 
Dated May 17tb, 1697. Two tiers of levers for the points and signals 
respectively are connected to tappet Iccking arrar gements, and also 
to the switches and check lock, where is a battery, a motor for 
operating and locking the pointe, a detector switch and a signal 
switch. Pairs of carbon blocks spring-carried on a detechable section 
of the rod rub over the carbon biccks, which are insulated from the 
frame, and are readily removable therefrom. The check lock con- 
sists of pawls, which are liberated from tappets on the ccntinuation 
of the rod by electro-magnets. The motor shaft drives the shaft 
through worm gearing and two clutches, which act in opposite direc- 
tions. These clutches are thrown in and out by а cam-wheel on the 
shaft, and are arranged to let the motor run free after one revolution 
of this shaft in either direction. Oa the sides of the wheel are two 
cam grooves shaped to act through bell cranks at proper intervals on 
the rods which move the points and Icck them. The point lock may 
also be connected with a safety bar. Squared shafts and connections 
are employed, so that the armature and its shafts may be readily 
replaced. The locking bolt, which acts at both ends of its travel, 
and the safety bar, are workcd by a three-armed crank, and rods 
which are connected to a detector bolt which engages two detector 
bars. A l ver switch operated from the bolt, closes the circuits, which 
are connected to the check ick and the signal switch respectively. 
The signal is operated by a long pull magnet, which at the end of its 
stroke operates a switch to thrcw in a return circuit, including a re- 
eistance, во as to diminish the current to that required for holding the 
signal. The first movemect of the point lever sends a current to the 
motor which operates the switcb, which in turn, by the detector 
mechanism, serds a return current to the check lock and allows the 
movement cf the point lever to be completed. The signal lever may 
then be operated. 

12,134. “Improvements in the harging of elcctroliers ane other 
electric fittinge." E. A. CLAREMONT and Е. H. Royce. Dated May 
l7tb, 1597. Supporting lamps. Electroliers and other electrical 
apparatus are hung so that they can be turned one or more, or less 
revolaticns, but r turn automatically to their original positions when 
released. The supporting tube and a ceiling plate are provided with 
oppositely-threaded parts, connected by bearing balls in a threaded 


: contacts inside. 


' core. 


sleeve. Stops limit the travel of the balls. In another form, the 
supporting tubs has a collat resting on a horizontal ring of bearing 
balls, within the ceiling attachment, and a helical spring connects 
this attachment with the tubs. 


18,730. "Improvements in and relating to motor vehicles for 
electric railways and tramways.” S. H. Snonr. Dated August 12th, 
1897. Ralates to electric locomotives and motor vehicles, bearings, 
rheostats, and brakes of fig. 1 (sheet 2) shows the bearings for the 
motor shaft and driven axle. Liners o, made in halves with their 
junctions out of the line cf thrust, are held in box castings 0 by dowels 
v. The box for the axle 4 is in two parts. Wells r in each box 
receive lubricant, and а spring 8 which presses waste against the axles 
through openings in the liners. Fig. 2 (sheet 3) shows the rkeostats. 
Hubs a, with forked arms в, are etrung on an axis in a casing, and a 
eoil of strip iron with insulating material is wound in & mica trough 
in the arms. The ends of the s rip are held by the clamp E, to which 
the inner end r of the adjacent coil and the wire P leading to the 
motor circuit are connected by binding screws. F'ig. 1 (sheet 4) shows 
the brake. Bars D cf copper pass through insulating tleeves in the 
rim of a brake wh-el в, snd are short-sircuited on c^pper rings B. 
Brake shoes K bearing on the periphery of the wheel are hung on the 
ends of a magnet core which is energised from any suitable source, 
such as the trolley wire, or by caueing the motors to act as generators. 
When the core is excited, there is an electric braking action in the 
induction bars p, ав well as the frictional effect of the shoes x. This 
brake wheel may be mounted on the motor axles or on an inter- 
mediate or wheel axle. 24 claims. 


18,01. "Improvements in electric switches." E. W. LLOYD and 
L.Nzwirr. Dated August 13th, 1897. Consists of a combination 
of a double knife switch and circular switch, and is adapted to con- 
nect any one cf a number of generators to the circuit, being especially 
suitable for use on board ship. A carrier having a hollow spindle free 
to rotate, has pivoted to it two knife switches, and alsothe handle. A 
yoke embraces the handle and switch arms, and the spring gives a 
quick break. The fixed contacts may be connected to the generators 
and to the circuits. 3 claims. 


18,865. “А safety device for use in connection with carriages pro- 
5 3 by electricity.“ Hon. R T. D. Ввосанам and W. C. Berszy. 
ated August 14th, 1897. Relates to electrically propelled carriages, 
and the object is to prevent unauthorised persons from starting the 
carriage when left by tha driver. Forthis purpose a key box, with 


‘two open contacts inside, is interposed between one pole of the bat- 


tery and the switch controlling the motor. A key of spccial design, 
which may be varied во that each key will fit only its own bi x is 
provided, to be inserted through the keyhole for connecting the two 
When the driver leaves the carriage he takes his 
key with him. 2 claims. 


18,957. Method designed to facilitate the uri of wires for 
conveyirg an electrical current on railway trains." G. R. PowELL. 
Dated August 17th, 1897. Couplings for railway vehicles are so 
arranged in connection with ordinary couplings that contact is made 
when the vehicles are coupled. A coupling arranged on the pipe 
coupling of a vacuum brake is as follows:—The wites are led at a 
suitable point into the tubes and connected to contacts embedded in 
insulating material in the interlocking parte. The contact is free to 
move and rests on a rubber sp:ing. A hood or cover is preferably 
fitted over the coupling to protect the contacts when the parts are 
detached. In chain couplings the conductor is interwoven with the 
links, and then led along a groove in the ho:k toa suitable contact. 
A means is described for obtaining an air-tight joint when the wires 
are passed within the vacuum pipe. A tube having a suitably shaped 
head is passed through the hole, a washer being interposed. A core 
of rubber is fitted in the tube, and the wires pasted through holes in 
it. A gland screw is next fitted and ccmpresses the core. The joint 
is made tight by a shaped washer and nut. Ia a modified arrangement 
а tube screws into a hole in the pipe. 4 claims. 


19.307. “Improvements in or connected with electric arc lamps." 
F. S. WonsrLEY. Dated August 20:h, 1697. Relates to arc lamps 
with differentially-acting coils for use in series, are provided with 
short-circuiting devices on the cores of the series coils, operating 
when the arcs fail. Ап iron block is placed so that under such 
circumstances the core is drawn into contact with it by the action of 
the shunt coil, in opposition to a spring. Їп the form described, a 
spring contact, carried by the core, then short-circuits the carbons by 
contact with a connecti: g piece b tween the series coil and carbone ; 
the current is thus maintained through the series coil, and the core 
and block held togetber magnetically. In a modification, the block 
is d and itself makes the short-circuiting contact with the 
3 claims. 

19,696. ‘Improvements in elctrical ploughe.” E. EDWARDS. 
(The firm of T. Gansel, Germany.) Dated August 26tb, 1897. 
Relates to electric ploughs or diggiog machincs in which the shears 
or digging tools are provided with helical blades and are rotated by 
gearing. The frame is supported on a front steering wheel operated 
by means cf the gearing from the hand wheel and on two driving 
wheels driven by the band from the shaft. The shaft can be driven 
in either direction by a train of gearing from the motor, which is of 
ordinary construction. Current is supplied to the motor through 
main conductors conn(cted to the springs carried by а swivelling 
bracket and in contact with insulated rings connected to the motor. 
The tools,cf which any suitable number may be employed, are 
mounted во as to alternate with each other in frames suspended from 
the shafts connectcd together by links and connected bya link toa 
nut travelling on а stationary screw operated by gearing from the 
hand wheel either to lift the tools out of work or to adjust the depth 
of work. The tools are individually driven by bevel gearing from 
she fes driven by belts from the shaft. The implement is covered by 
а roof on which the supporta for the rings are mounted. 5 claims. 
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STEAM PIPES. 


Ir took marine men a long time to find out that brazed 
copper pipes were not safe for high pressures, even if they 


‚жеге at all passable for low pressures. A paper by Mr. 
Milton, of Lloyd's, was read at the late meeting of the 


Institution of Naval Architects, which appears to show that 
Mr. Milton, at any rate, is aware of the faulta of copper 
piping. He points ont that of numerons accidents to pipes 
which have been investigated by the Board of Trade, nofailare 
has been proved to be due to original weakness. All have 
been due either to faulty design, lack of drainage, vibration, 
or insufficient provision for expansive movements or developed 
defects. Pipes are usually either of copper or iron or steel 


lap-welded. 


Cast-iron has been used even at ses, and also seamless 


steel. At one time nearly all pipes were of copper, with 


longitudinal brazed lap joints. Except in very large 
pipes, there was but one seam. Up to 6 or 7 inches 
copper pipes are now seamless. Flanges are usually brazed 
on. Lack of confidence in copper pipes is plainly indicated 
by the various syatems of lapping with wire or rope or 
banding at short distance spaces. Copper has been used so 
mach because of its supposed ductility, but ductility may be 
reduced by impurity or even by treatment and working. 
Annealed copper is so soft that it will take a permanent set 
at a stress of 2 tons per square inch, and it will show an 
elongation in 8-inch specimens of 30 or even 40 per cent, 
But any leas stress than the ultimate of 18 to 14 tons will 
harden copper, and copper may be thus hardened until ita 
elastic limit is raised from 1:769 tons to 15:56, and its ulti- 
mate strength from 18°08 to 16:13, the elongation at the 
same time being reduced from 48°13 to 17°88 per cent. 
according to tests by Unwin. ` Apart from the variation in 
elastic limit the ultimate strengtb is practically the same 
in each case if calculated on the ultimate cross sectional 
area. 

Continual bending and straightening will harden copper 
wire, while sheet copper may be cold rolled or hammered во, 
and tubes by drawing to a thinner gauge. Antimony is an 
objectionable impurity, and bismuth in small tracea is very 
prejudicial. Copper should, if good, stand bending round 
close with no sign of cracking, or thinning to a knife edge 
without opening out in edge cracks under the hammer. 

Brazing solder is an equal mixture of zinc and copper, 
with sometimes half of 1 per cent. of tin. Heated red it 
can be pounded up in a mortar, and this being so is fair 
evidence that brazing cannot be deemed very safe even at 
the temperature of modern steam pressures. The fatal 
accident on the Prodano, to which we drew attention a few 
months ago, is ample proof that though brazing may perhaps 
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be sometimes found good after years, it is not to be solely 
depended проп, the zinc, under oertain circumstances, 
passing quite away, and leaving the copper as a spongy mass. 
Zino is not a metal that can be depended upon if exposed to 
chemical action. It is volatile, singalarly tender to acid, 
and generally unsuitable. 

For wrought-iron or steel pipes the weld is always a lap, 
and the welding is done by rolls at one heat in all but the 
larger sizes of pipe. Free welding iron is preferred to one 
having mere tenacity, soundness of weld being of first 
importance. The great advantage of such pipes is that the 
exigencies of manufacture ueually demand a thickness far in 
excess of that prescribed by the mere pressure to be borne. 
Such pipes are therefore very likely to be safe, having a 
large margin. Our own experience of the pipes of the best 
firms is, that unsound welds are rare, and it is usual to rely 
on the welds. In steel, however, one sometimes finds, says 
Mr. Milton, that the weld is reinforced by a riveted cover 
strip, but experience has shown mild steel to be practically 
as reliable as iron in respect of its welding property, so that 
rivets are only a source of possible leakage. 

Having ко large a margin of strength, such pipes cannot very 
conveniently be tested to near their elastic limit, but they 
may be proved to three or four times their working pres- 
eure, and it has been proposed to make each pipe a little too 
long, and to cut off the end and open out and test for sound- 
ness of weld. Usually the flanges of these modern pipes 
are screwed on, but sometimes welded. 

Pipes may be had bent to a radius of three bores when 
below 6 inches diameter, or four bores when from 6 to 12 
inches diameter. Mr. Milton states that cast-iron had been 
used with success iu many vessels, and it could be relied on 
even though а rigid material. Now, cast-iron is not go rigid 
as wrought-iron. Its extension is greater under stress, and 
it is an error to speak of its rigidity. The trouble with cast- 
iron is that its elastic limit is soon reached, and fracture 
occurs at small deformation, but rigidity is rather an incor- 
rect term to apply.  Brittleness would better convey the 
objections to cast-iron. 

The Board of Trade rule for copper pipes is: Thickness in 
inches = F.X D 

6,000 
and p the diameter in inches. 


1 
Ter + з». 


minima, and bends are made one gauge thicker than would 
be used for straight lengthe, to allow for bending. 

Steam at 200 Ibs. pressure has a temperature of 388° F. 
At 800 lbs. the temperature is 422° F. The coefficient of 
expansion of iron or mild steel for a range of 860° is 0024, 
of copper, 0037. The boiler also, when hot, may stand à to 
Y inch higher than when cold, and all these causes of move- 
ment must be met in the design. Iron pipes are usually 
allowed expansion joints. Copper pipes will accommodate 
themselves, but too frequently this ability is frustrated by 
deeign. Very severe stresses may be set up, ard these appear 
to be concentrated near to the flanges. Copper pipes thus 
become hardencd nearithe flanges, and this is shown by the 
frequent failure by cracking round the pipe near a flange. 
Mr. Milton asks that pipes of copper should be properly 
annealed. At pretent annealing is a partial and perfunctory 
operation. 


+ үс, P being in pounds per square inch, 
For seamless pipes the rule 
Ordinary practice takes these thicknesses as 


When expansion is provided for by special stuffing box 
expansion lengths, care needs to be taken that the pipe really 
can move in the stuffing box, and the pipe must be anchored 
so that movement takes place correctly. The joint may also 
have proper safety stays to prevent blowing out. This is 
essential where a bend may happen to allow the pipe to move 
endwise too freely. But such safety stays are not а part of 
best design, and if fitted at all should be carefully adjusted 
so that when cold the safety flange is not tight on the stay 
whereby it would prevent contraction. 

The stays should thus be adjusted cold and the nuts 
pinned to prevent ill-advised attention. Finally, steam 
pipes must be so supported as to be free on their supports to 
move under the influence of expansion stresses. Where а 
pipe rests on a bracket or roller there ought, we may add, 
to be placed a friction piece to take the wear due to 
movement. | 

Drainage must algo be free, so that no water can accumu- 
late in pipes. Dead lengths of pipe are often simply con- 
densers, and become full of water, and cause water hammer 
action and fractures. 


The present Admiralty requirements, said Sir J. Durston, 
in discussion, were that above 14-inch pipes- should be of 
steel; below that, of solid drawn copper. Steel pipes up to 
9 inches are to be colid drawn. Above that size they may 
be welded, bat must then have a butt strap over the weld. 
Mr. Seaton altogether discarded any idea of depending on 
the flexibility of copper. He had also very grave doubts of 
the wisdom of gun-metal or bronze valves, seeing that tin, 
which forms a part of these alloys, b:comes plastic at 410°, 
and steam may be at a temperature of 420°. The general 
experience of the speakers who joined in the discussion was 
all in favour of iron or steel for pipes. Such pipes do not 
appear either to burst or to corrode, and they must surely 
engender a feeling of safety which cannot possibly exist with 
high pressure steam and copper piping, unless such copper is 
solid drawn, and even then the stresses at flanges are very 
severe. Flange stress in all pipes is severe, and there must 
be many cases where greater flexibility would be secured by 
the method of sockets, the making up lengths being arranged 
as long threads with back nuts. Should any engineer decide 
to try socketed and screwed pipes in preference to flanges, we 
would edvise that the pipes be ordered to butt together in the 
middle of the socket, being faced true on the ends, and a 
thin joint ring of copper could be placed between the meeting 
ends. 

If desired, all sockets might be back nutted at both ends, 
and sockets ought, perhape, to be longer than usual. The 
pipes of the best English firms, like Jas. Russell & Sons, may 
perhaps be sometimes dearer than those of foreign makers, bat 
an experience of many thousands of feet of this firm’s make has 
convinced the writer that no foreign makers can surpass 
them in reliableness ard absolute accuracy and interchange- 
ableness. Pipe makers are far too careless as to their 
diameters. There is a Whitworth etandard for the external 
screwing of wrought pipes which ought to be adhered to as 
rigidly as is the Whitworth solid ordinary thread. We regret 
to say some makers do not so adhere to standards, and it is 
well known that wrought-iron pipes differ so widely as to be 
non-interchangeable, and some makers do not even adhere 
to interchangeableness in their own productions. 
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- SIGNALLING ON SINGLE LINE 
RAILWAYS. — 


1х dealing with the traffic of single lines of railway, many 
considerations have to be taken into account in connection 
with the signalling of trains which do not require to be 
considered in ordinary double-line working. The older form 
of staff and ticket working is giving way to the more 
modern method due to the introduction of such instru- 
ments as Webb & Thompson's electric train staff, and 
Tyers’ Tablet. The reason for the change is obvious to 
those acquainted with railway working, consists in the 
greater facility for the handling of traffic provided by such 
instruments as those. named, rather than from any inorease 
in the safety of working. Where the old staff and ticket 

failed was in the inability to turn a section into 
either “up” or “down,” as circumstances rendered necessary. 
With any of the forms of instrament now used in preference 
to the “ staff,” this desirable result can be obtained, so long 
as means are taken to counteract the unbalancing of the 
symbols of authority to proceed, by the preponderance of 
traffic in one direction, beyond the capacity of the instru- 
ments. ' 


- On single lines where there is a preponderance of traffic in 
one direction, either as a whole or for a үе only, other 
ints of interest, besides unbalancing of the contents of the 
enta, have to be considered. One very important 
раак length of the section. Where traffic has to be 
in batches of trains ing in the same direction, 

the shorter the sections are the greater the number of trains 
which ag De travelling at the same time, in the same 
direction, between two extreme points, such as, for:the sake 
of clearness, the ends of the line. Under the older form of 
staff and ticket working this was often accomplished by 
supplementiog the staff by “block” working. The last 
train of:any batch carried the “staff,” previous trains being 
each given a ticket. At all points between the staff stations 
the trains were under block ” rules, and were signalled and 
stopped or fórwarded as occasion might necessitate. The 
intermediate block stations were, generally, points at which 
traffic might be picked up or left, but they were not passing 
places in the sense that trains travelling in opposite directions 
could pass each other. Practically the combined system was 
such that the “staff” controlled the direction, and the 


“block " the py of traffic in the section. Obviously 
there was no limit to the number of intermediate “ block ” 
ponts, |^ - | 


' The problems set for solution by the later forms of 
apparatus for single line working were:-—Given a certain 
number of. symbols at each end of a section provide means 
to ensure that :— - . . : 
" (а) One symbol may be withdrawn from the instrument, 
at either end as may be required, but not more than one, for 
any one section, at the same time. 

(5b) Symbols for one section shall not be capable of being 
used for any other section. | 

Where such instruments are made use of at intermediats 
Bon-passing stations, however, there are other conditions 
that must be satisfied. Under ordinary arrangements, staff 
sections are entirely independent. At an intermediate 
station, therefore, it would be possible for the signalman to 
liberate symbols on both sides of him, and he would thus 
have two trains approaching from opposite sides on the same 
line of rails. If the intermediate station is non-passing the 
results are obvious. 
The problems to be solved in such a case are, given three 
consecutive staff stations provide means for :— 


(a) Turning the line constituting a staff section into “ap” - 


out. of 


the section, although the sym e firet train 
may have been put into the instrument at the far end of the 


(d) Allowing, under the above conditions, of the free 
working of the a controlling the second section in 
the direction in which the train is travelling. 

These are the problems which have to be solved in order to 


safely use the modern form. of single-line трани at an 
intermediate non-passing station; and Mr. Hollins, of the 
Great Eastern Railway, having been asked to design 
apparatus which would enable these instruments to be used 
under the conditions set forth above, publishes the results for 
Tyers’ No. 6 Tablet in the March issue of the Raslway 
Engineer with the least possible comment. 
The means adopted for overcoming the difficulties are 
ingenious in the extreme, and show great resource in design. 

Mr. Hollins attacks the problem on what is, probably, the 
only vulnerable point for the class of control adopted, and 
attains his objects by manipulating the main batteries at the 
intermediate station as necessity may require. | 

The list of additional apparatus is somewhat, formidable, 
but it is not all used for the purpose of control, although it 
is indirectly n on account of the methods adopted. 
The following apparatus is all additional to the ordinary 
instruments and batteries : — 


(Intermediate.) 


|* §Tation "B." 

9 5-bar commutators. 

9 telephone “ buzzers." 

9 condensers. 

9 induction coils. 
With circuit breakers. 

2 batteries. 1 battery 
1 telephone receiver, 
1 telephone receiver 


Station C.“ 
1 5-bar commutator, " 
1 telephone “ buzzer," 
1 condenser. 
1 induction coil. 


, BTATION A.“ 

1 5-bar commutator. 

1 telephone “ buzzer.” 
1 condenser. 6 

1 induction coil. 


1 battery. 
1 telephone receiver. 


| 2 telephone receivers, 
1 telephone receiver 


9 telephone receiver 
switches. 
2 microphone trans. 


1 microphone trans- 1 microphone trans- 
mitter. mitters. mitter. 


These are all for such as are usually fulfilled by 
bells, or gongs, but, in addition, they provide a means of 
conversation. The a tus specified below is all at station 
* B " and oonstitutes the locking and releasing apparatus. 


4 rail treadles. 
4 rail treadle line wires. 

4 rail treadle batteries. 

1 press key. 

1 press key battery. 

8 polarised electro-magnets operating 8 switches. 
2 plunging contacts. ö 

2 contacts operated by position of indicators. 


Briefly stated, Mr. Hollins arranges the диш во that 
when the line is required to be prepared for the entrance of 
a train at, say, station A,” the usual manipulation of the 
instrumenta not only releases the symbol at “ A,” bat breaks 
down the main battery at B" working, for the purpose of 
release, to “©.” This is effected by the action of either 
“В” or “A” independently, and there are, therefore, two 
chances against failure. Since, for the section B "—* C," 
for trains from “О” to * B," “В” is the controller, there is 
no possibility of the section B—C being made a “down” 
section, say, during the time the section A—B is an “up” 
section. | 

Daring the time the train is between “A” and ^B" things 
remain as described. On arriving naar B the train passes 
over & rail treadle which is provided with a separate battery 
and. line wire to an electro-magnet operating a switch con- 
tact in the cabin. Under normal conditions no change is 
made by the current set up at this treadle, the direction of 
the current being such through the electro-magnet as to close 
the contact operated by the latter. Passing a little further 
the train, before reaching the cabin, operates a seoond rail 
treadle, the current from which through the electro- 
magnet already referred to, and causes the latter to open the 
switch operated by it. This contact governs the use of both 
* B's” main batteries to “A” and “C,” and the opening 
prevents “ B" from performing any operations involving the 
use of those batteries. This control is in addition to that 
obtained by the manipulation of the instruments between 
“A” and * B " to obtain the entrance of the train at A." 

When the train arrives at the cabin the signalman may 
obtain the symbol from the driver, and may even insert it in 
the proper instrument, but, owing to the action due to the 
second rail treadle, he cannot clear the section back to “A” 


until the train has performed further operations. 


The oonstruction of Tyers’ No. 6 Tablet, which is the 
instrument illustrated, is such as to allow of a tablet being 
withdrawn without the aid of the local battery operated 
by the signalman. Hence, although B's main batteries 
are broken down, he is able to obtain a tablet for the train to 

to“ C," with the concurrence of the signalman at 
that point. 

Continuing the consideration of the progress of the train; 
as it from the cabin towards “О” it passes over a 
third rail treadle, which, like the second, acts to open the 

D 
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The two main batteries at “ B," which were broken down 
by the operation of the second treadle, are now reconnected, 
so far as the switch considered is concerned. The main 
battery to “ C,” however, is still broken down as the result of 
the operations to enable the train to enter the section at “A.” 
All that now remains to be done is to restore the section 
A—B to the neutral condition. This is done by “A” 
replying to the signal indicating the clearance of the line. 
Besides the four treadles operating the switch governing 
both main batteries at * B," a y are shown 
in conneotion with the line wire of the two closing treadles. 
This key is presumably in the cabin, and is apparently 
intended for use in case of failure of the last, treadle for an 
one train. It is not, however, so stated, and is not referred 
o afal considerati f th | erally, sh 

areful co on of the arrangements, generally, show 
how fully the conditions formulated for working [o an 
intermediate non- passing station have been met, and with 
what ingenuity the usual points of the design of the ap- 
pons have been utilised. Attention may, more particularly, 

drawn to the division of control between the actual 
instruments used for ordinary working, and the position 
of the train. . 

Farther consideration would seem to indicate the existence 
of a weak link in the chain, from the provision of the press 
key in the cabin. Given a train at “ B," anywhere between 
the closing treadles, but not on either of the opening ones, it 
would seem to be possible for the оазе жад, after obtaining 
the tablet brought by the train, and before obtaining one for 
the advance section, to, by using the press key, accept a 
train from either one or the other of the stations on each 
side of him. Of course, this would be an unusual course for 
him to take, but accidents are always the result of unusual 
поа f the diagram shows that for the pu 

ideration of the di ows or the purpose 
of operating the switch in connection with the treadles 
and press key, three of the five batteries used might be 
dispensed with by putting the other two in batween the 
instrument circnits and their respective lines. Of course, 
the reason for the arrangement shown may Ъз the fact 
that an earth fault on the line wire of the closing treadle 
circuit might prematurely release B's main batteries, if 
the treadle b;tteries were in the positions indicated. 

Of the arrangements for the use of a telephonio, call in 
lieu of the usual bell or gong it is unnecessary to remark, 
as they are in no way connected with the safety of working 
further than that the change seems to have been in 
order to carry out the scheme of re-arrangement. The 
arrangement of the apparatus is very ingenious and, 

robably, is the first instanoe of the application of con- 
ана and “shocking coils” to railway signalling. 

Consideration of the conditions necessary for the safe 
working of such cases as are under notice, shows that there 
are other points from Mgr the question of effective control 

no 


case the i 
is carried to two cabins in advance of that at which it would 
ordinarily stop. The application of such a rule to the: 
changing of either of 


neutral condition, would have all the weight it now has in 
the operation of double lines, and the means 


time being, shall not be cleared to the rear cabin until the 
train is under the protection of all the signals at the inter- 
mediate point need be verysimple. Such a rule is already in 
force for sections of line containing о consecutive non- 
passing staff stations, but it is capable of extension. 


Considered in connection with through байо, i.e., traffic 
which does not require to stop at the intermediate station for 
purposes of its own, intermediate staff stations are distinctly 
inferior to the block stations which, under the older system 
were established for similar reasons, in that such traffic hae, 
necessarily, to lose time in order to exchange symbols. That 
m wil ultimately prove the best which combines the 
abeolute gafety of the older form of staff and ticket, combined 
with block working, for dealing with traffic in batches, with 
the facilities for change of direction of traffic provided by 
the more modern forme. 


HEAT AND LIGHT. 


Bv W. 8. HEDLEY, M.D. 


AT the present moment there is a sort of “heat wave" 
passing over some branches of medical practice. It isa 
matter of observation that in certain painful and disabling 
affections, whether of the muscular, articular, or nervous 
structures, the application of the highest temperature thst 
the me can bear (250° to 850° F.) is often attended with 
TE mace TM ane 
conditions a us have prom 
supplied, varying from a glorified poultice in the shape Ф 
the electrotherm, ог of hot air imprisoned in a metal bor, to 
the fierce energy of direct lominous radiation. Medical men 
are bewildered in their choice, but on the whole they show a 


tendency to adhere to the traditional principe of be 


tice; in other. words, to apply heat by means of some 
medium, forgetting, perhaps, that no suph medinm is 
necessary, and that heat travels not by the air, but by tbe 
ether, or, more strictly 5 that heat radiation is nd 
a transference of heat, but a transference of energy, which 
becomes heat on encountering a body in its path. me 
This heat wave in medical practice is nothing new. It is 
one of many such waves that have followed Sach other in 


more or leas succession, both in ancient and modern 
times. Oonfining our attention to the ; century, the 
first of these waves originated in the ice and precepta of 


a certain Dr. Gosse, of Geneva, who, in 1826, published a book 
on rheumatism, “ Des Maladies Rheumatoides.” He there 
refers to heat as “the soul of the treatment,” and insists that 
all other remedies are of secondary importance. Of course, he 
calls heat “ caloric,” and speaks of ав an “imponderable and 
incompressible fluid.” It is evident that Ae, at least, had no 
idea of radiation; ‘still his practice was fairly up to date. 
The next such wave, and one of a far greater amplitude, 
occurred about the sixties," when Mr. Urqubart, under the 
auspices of many eminent medical men, ihtroduced the 
Turkish bath into England, or more Te 
introduced it after it had fallen into disuse-fot 15 benturite. 
It is to be remembered that for the first three centuries of 
the Christian era копеле very similar had fionrished in 
England under Roman rule. The Turkish bath needs no 
description. Its mode of heating by hot air blasts and radis- 
tion from heated plates, and its temperatures in 
120 to 240 F. in ita hottest rooms, are known 


«4 


загу and similar establishments. The direct descea- 


nt of these hot air boxes is a copper eri heated by 


It began by being “sir 

tight and steam tight,” but early in its career these req 
ments were discarded, and it now offers itself only м a 
means of applying “superheated air” to various parts of the 
body, although it still retains its steam gange and 
B Us гани and valves, whose raison d'étre is no 
quite evident now. It easily reaches а temperature of 250 F. 
and more. But amongst its drawbacks was a very serious 
one, viz., the . the patient to so large 
a number of gas jets, which, by their imperfect oombastion, 
seriously contaminated the air, and often the 
ient. With a view, amongst other things, to obviate this 
whack, I then used an oblong rectangular made of 
n's), with enamel insulation. 


electrical heating plates (Crom 
This was a great improvement in convenience and comfort, but 


.. Whole body. 


- source of inconvenience and danger, and 


\ 
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for the following reasons I soon discarded it. Tyndall has 
proved the far greater intensity of heat when the heat proceeds 
rom a luminous source. By investigating the radiations from 
the obicure band of the spectrum in the case of a platinum wire 
ually heated to incandescenoe, he has shown that as the 
bt rays are added, the heat rays become more intense. I 
ascertained that this principle had been made use of in elec- 
tric cooking, and at once ado and adapted the appi- 
ratus. The heaters are Mr. Dowsing's “ heat lampe,” with 
reflector. Each lamp takes 2 to 24 am and four to six 
such lamps ure sufficient to apply a radiant heat bath to the 
By this means & temperature of 350 F. is 
quickly shown in a thermometer pl midway between two 
heaters 12 inches apart. With luminous heat to begin with, 
it is obvious that by suitable screening and diffusing arrange- 
ments, any other form of heat can be easily obtained, either 
the ordinary direct radiation of the laminous filament, or 
any к part of the spectrum (e g., red) or obscure radia- 
tion from a metal plate or heated air. Such an apparatus is 
easily adapted to any part of the body, or to the whole 


body. 

Another electrically heated apparatus which has- fately 
been brought to notice consists of а metal case or recepta: 
or box of a variety of shapes and sizes, containing in ita 
interior naked platinoid resistance wires stretched’ on sup- 
ports. Apart from the fact that naked wires must prove a 
that, they seem to 
carry back electrical heating to the orude attempts of 20 
years ago, it is evident that such an apparatus must rely 
chicfly on heated air, and that, therefore, коли the 
foregoing views, it is constructed on entirely wrong lines. 

With the foregoing points in my mind, I was not a little 
interested and а іп reading Mr. P sur book on 
the Turkish bath a few weeks ago to find that I had been, 


to some extent, anticipated. He seems to have fully appre- 
^ ciated the difference between “conducted heat” and “rays 


of heat.” Having described how, in Berlin, his attack of 
rheumatism had not been eured by a temperature 
had his conch-dragged directly in front of a large 


` stove. Thé thermometer then rose to 175, and the relief of 
Tie! TE 
Ab this time I attributed the result to the difference between. 


150 and 175, I have since seen that the differen 
deeper, having been brought up close to the stove'merely for 


ms immediately followed. — ' nr 
ollowing'is an extract from page 88 of his book ;— 


сё lay-much 
inorease of heat, an unexpected effect followed.. The 


y 
was- exposed to the rays of heat. These rays have distinct 


properties ffom transmitted heat, as I have since discovered.” 
About the same time a certain Mr. Soriven, in one of his 


. reporta, speaks of the greater curative value of * rays.from a 


." red-hot stove.” That such views were not followed up was 
- probably owing to the then practical diffi 


culty of getting any 


- manageable form of luminous heat. We now have the 


. and animals has always been an 


and fatty matter by decomposin 


"advantage, which they ош of being able to utilise sub- 
y. | | 


stances incandesced by electric | 
The influence of light (apart from heat) upon vegetables 
interesting problem. It is 

& matter of common observation that a 


words, the на К light is transformed шен о 


from carbon. 


vegetable nutrition. 


| VV does not enter 
э in 


er words, the microbicidal power of 
light hes lóhg been recognised. Buchner, investigating the 
цы upon bacteria, found that water containing 

illi to the cubic centimetre, failed to farnish 


of 150, he 
German 


leading features of construction in the new 


the Tonos of diptheria. A similar effect upon certain other 
bacilli has also been noticed, and the various kinds of light 
show in this respect a decreasing power in the following 
order :—Sunlight, arc light, acetylene gas, incandescent lamp, 
petroleum gas, diffused daylight; even the candle is not 
without a certain bactericidal power. Bat whilst giving due 
weight to the foregoing points, it must not be forgotten that 
light increases the virulence of certain microbes. 

Whereas in the vegetable kingdom the action of light effects 
reduction processes, the animal Жел bacs the action of light 
oxidises the elements furnished by the vegetable, decomposing 
them into carbonic acid and water. Farther, whilst it is the 
least refrangible or red rays of the trum that influence 
the reducing processes in the vegetable, it is generally con- 
sidered that it is the violet and ultra-violet rays that influence 
the of oxidation. Every tisene of the body is per- 
meable to light—skin, muscle, tendon, bones. Light pene- 
trates the tissues, and is stored up there. i 

It is not difficult to prove that physiologically light 
influenoes the nervous system, the nutrition of the 
cell and the composition of the blood. I have system- 
atically used the agency of light, arc lamps taking 20 
to 50 amperes. It will improve anemic conditions and 
favourably influence nutrition; it will diminish pain in 
neuralgia, sciatica, and lumbago, and it is useful in 
rheumatism., It is also stated that concentrated light will 
favourably affect ulcers and lupus. The two latter, perhaps, 
by the ozone produced by the arc. It is well known that 
an arc lamp in action will effectually disinfect certain 
unsavory places. It is stated, but I have not verified the 
point, that electric welders are So Arte free from 
rheumatism. At the same time we all know, and no one 
better than the electrician, that the eleotrio light has a good 
deal to answer for in the production of ophthalmia in the — 
shape of injury to the retina, and to the cornea, with reflex 
effecta on the conjunctiva. This is the work of the violet. 
or ultra-violet rays, and therefore it has been propose to 
obviate the evil by the use of uranium glass, which, 
becoming fluorescent, changes the more refrangible or aotinic 
raya into waves of a different length. | 

he injurious effect of sunlight upon the skin is also a 
matter of common observation and a most interesting point. 
Bat, apart from direct experiment, it is not always quite 
easy in dealing with the animal body to separate the effects 
of heat and light. | 

Perhaps light absorbed by the body may partly become 


. Bowles in his interesting study of the 
effects of sunlight on the skin.? 
March 21st. 


THE PESOETTO STORAGE BATTERIES. 


Yer another high-capacity accumulator, thi hailing 
from Turin. We are as yet unable to give details as to the 
celi—or oells— 
for there are three forms of it, devised for different applica- 
tions. But we have before us the catalogue and price list of 
the Società Italiana dí Elettricità giá Oruto, which, by 
reason of the extent of the information it puts forward, is 
quite a new departure in accumulator price liste. This com- 
pany, with a p. up capital of nearly £100,000, is the con- 
cessionnaire for the Pesoetto patent, and, judging from ite 
catalogue, it appears to have set about its work in a very 
3 way. The catalogue, we may mention, is in the 


and a tly accurate information which is 
given in this cies aad 

tive to the available capacity of 

accumulator—and more y that 
under very varied conditions, must be taken as oonstitut- 
ing to a certain extent the credentials of the new accumu- 
lator. This information, in fact, almost compensates for the 
absence, pro. tem., of the details of construction; for we may 
assume that the apparatus is essentially a lead gocumulator, 


* Part of the above is from a paper by the present writer on “ The 
Therapeutics of Heat." i 
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à ozydes rapportés, and with a sulphuric acid electrolyte, and 
its performance is a proof that the details in question have 
been carefully worked out. | 

The three kinds or forms of the accumulator are :— 

Form P.—Station batteries for charge and discharge at 
normal rates, specially intended for lighting. 

Form P R.—Station batteries for rapid discharge, specially 
intended for the distribution of electric energy and as regu- 
Mur EER Beteries for rapid charge and discharge 

orm — Batteries for rapid charge and di : 
specially intended for traction. : 

The first category comprises batteries from 1 P to 85 P, of 
which the weights (which, by reason of the odd spongy lead 
plate, are not simply multiples of the weight of 1 P) and the 
prices are given. Then the rate of discharge, in amperes, 
and the capacity in ampere-hours, are given for each battery, 
under six different oonditions, viz, when the rate of dis- 
charge рег kilo. of plates is 8, 1, 1:25, 1:50, 1:75, or 2 
amperes, the corresponding periods of discharge being 18 
hours 40 minutes, 10 hours 42 minutes, 8 hours 24 minutes, 
6 hours 51 minutes, 5 hours 54 minutes, and 5 hours. In 
this form of battery the rate of charge is constant, at 2 
amperes per kilo. of plates. The values given indicate a 
com vely flat curve of rise of capacity with time of 
discharge, and also a comparatively very high ratio of 
capacity to weight for a stationary battery. Thur, taking 
the capacity per pound of plates in the case of the battery 
10 P, this varies as follows, according to the above-mentioned 
periods of discharge :— 

5, 4°86, 4°80, 4°67, 4°60, and 4°54 ampere-hours. 

Users of the battery, however, will naturally want to know 
the capacity per pound of cell complete, which, as we have 
previously insisted, should always he given in catalognes like 
that under consideration. The pu фаг information may be 
found by reference to a separate table, which informs us that, 
the weight of platesin the battery 10 P being 14:5 kilos., that 
of *l'Elément avec Bac” is 23°24 kilos. The weight of the 
electrolyte is given as 9 kilos., and if we add this to the 
preceding weight, we obtain 22°24 kilos. as the weight of 
the bat ary complete with electrolyte. These figures, how- 
ever, give a very low ratio of weight of plates to weight of 
hattery, viz, 1—90 = ‘45; so much во, that we are inclined 


пша d some шге їп риу. а new cell, 
ormule are given for calculating the rate of discharge 
and the capacity required in a battery to work a given number 
of incandescent lamps of given candle-power for a given 
number of hours; so that, by referring to the table, the 
purchaser can select the battery most suitable for the work. 
The second category, that of stationary accumulators for 
rapid discharge, gives particulars of batteries from “8 P R” 
to “85 P В” under six different conditions of working, viz., 
when the discharge takes place in 4 hours, 3 hours 16 
minutes, 2 hours 45 minutes, 2 hours 23 minutes, 2 hours 
5 minutes, or 1 hour 52 minutes. The rates of discharge 
per kilo. of plates corresponding to these periods are 25, 8, 
8:5, 4, 4°5, and 5 an ge The maximum rate of charge is 
9 amperes per kilo. of plates. 

3 units, for the sy dad more ready com- 
perison, capacity per pound of platea correspondin 
to the above periods and ais of discharge are :— de 3 

4°54, 4°45, 4°89, 4°31, 4:28, and 4:25 ampere-hours, . 


Approximately, these values apply to all the “P В” cells; 
but they are derived from the battery 27 P R. For a rapid 
discharge battery—and a discharge in less that two hours, or 
even within 4 hours, brings it within that category—these 
values are undoubtedly high. We may add that the ratio 
between weight of plates and weight of cell complete may in 
this case be taken as *6, and that the time capacity curve of 
this oell is remarkably level, a fact which shows that the 
active material is sufficiently accessible to the electrolyte, and 
аи of discharge аге not во high as to “ distress ” 
the | 


Of paramount interest, at the present moment арса, 


batteries—from “1 R P R” to “7 R P R”—are quoted; and, 
for each of these, four data are given nnder nine different con- 
ditions ag regard rateand time of charge, and under five different 
conditions as regard rate and time of discharge. Each 
battery of from one to seven seta of plates can thns be 
studied under 45 different aspects. In addition to this, the 
table gives the utilisible watt-hour capacity per kilo. of 
plates (multiply by 76 for watt-hours per kilo. of complete 
cell), the weight of plates. necessary to give one kilowatt- 
hour or B. of T. unit of energy, and the weight of plates 
necessary to give 1 kilowatt or B. of T. unit of power. 
Taking the lowest rate of charge, viz, '01 ampere 
pound of plate, or *69 ampere рт und of battery complete 
(or, what is the same thing, highest period of charge, 
viz., 74 hours) the capacities per pound of plates, correspond- 
ing to five periods of discbarge are as follows :— 
Time of dis. : 
| ... 6 h. 36 m., 4 h. 35 m., 3 h. 52 m., 8 h. 20 m., 2 h. 55 m. 
Ampere- hours 6°36 6:25 6 12 607 5:98 
Going to the other extreme, and taking the highest rate 
(and lowest time) of charge, viz., 9:1 amperes per pound of 
puse or 6:9 amperes per pound of ocell (the period of charge 
ing then only 15 minutes), the capacities per pound of 
plates for five different periods of discharge, in the case of 
the 7 R P R battery, are :-— “С 


Time of dis- 
charge ... 1 h. 86 m., 1 h. 18 m., 1 h. 6 m., O h. 57 m., Ob. 50 m. 
Ampere-hours 1°83 1°78 176 . 173 1717 


It is a question whether it can be advantageous to employ 
accumulators under conditions in which the apparent capacity 


becomes reduced to a mere fraction of the normal capacity: 


but these figures, which apparently can be depended upon, 

must be of interest from a theoretical, if not from a purely 

practical point of view. E 
We propose in our next issue to give some particulars as 


to the construction of these batteries. 


THE ALTERNATING CURRENT ARC. 


THE experimental demonstration last Friday at the Institu- 
tion of Electrical Engineers of the results of Messrs, Daddell 
and Marchant on alternating arcs, printed in the last number 
of the Journal, will not easily be forgotten by anyone who saw 
it. Apart from its own extreme interest, it was an admirable 
pendant to Mrs. Ayrton’s paper, immediately preceding it. 
The Council of the Institution are to be congratulated on the 
ьцосевз of their recent arrangements for reading together 
groups of popers on the same or closely allied subjects, as 
was done with the three on wireless telegraphy, and with 
these two on the arc. Mrs. Ayrton’s paper and that of 
“Messrs. Duddell and Marchant mutually assisted and illus- 
trated one another, and the interest of each has been greatly 
increased thereby. To those of our readers who have not 
seen the paper, nor were present at the demonstration, we may 
explain that the authors have worked for some years investi- 
gating the circumstances of alternating «lectrical currents 
through arcs, and have bronght this paper describing their 
re-ulta to the Institution of Electrical Engineers. -. 
Severalof the most importent properties of alternating 
current arcs have been made known by previous observers, 
amorg whom M. Blondel has been, perhaps, the moat inde- 
fatigable worker, and the present piper begins with a abort 
notice of othera on the same subject which have already been 
published. For the purposes of their investigation .the 
authors desired to ascertain the wave forms of three quan- 
tities, viz., the alternating electromotive foroe im on the 
circuit, the potential difference between the carbons, and the 
current through the arc. Besides these, the chr racter of the 
rest of the circait and the dimensions of the arc were also 
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noted, but the interest of the paper lay mainly in the records 
for different arcs of the above three-wave forms. It is, of 
course, by no means the first time that the forms of such 
carves have been obtained, and rather more than a year ago 
we fully described an instrament designed by Prof. E. B. 
Rosa, and exhibited before Section A of the British Association 
at Toronto, which he employed for plotting curves of the 
kind. The results of this instrament are of a very high 
order of accnracy, and the best yet obtained by the method, 
which is that of PUN together a series of points 
of known phases obtained from different waves by a 
succession of separate adjustments. In the case of a 
steady wave form, repeated without any change an inde- 
finite number of timer, so that the value of the ordinate at 
any given phase is the same in each period, this method leaves 
little to be desired. In the case of the arc, however, the 
present authors soon found that the wave form, though 


stable, is not steady, and that no curve built up point by 


point from different periods could be accepted as represent- 
ing the wave at any one time. Moreover, it was necessary 
for their | that all three wave curves should be 
recorded er. 
the course нет ultimately adopted was one of time, · Life 
seemed hardly long enough to investigate all the oases they 
had in view with a р! һу р construction. These cir- 
cumstances drove them to oscillograph, an instrument 
which has been already used for this pu by M. Blondel, 
trodnoed by 4 


itself has not been hitherto regarded as accurate in oom- 
pun with the point by point.curve tracers of Joubert and 

The oscillograph is a galvanometer whose deflection 
always represents the instantaneous valne of the current, and 
to do this the moving has to follow closely and without 
the slightest delay the most rapid and violent, as well as the 
minutest, changes in the current. A description of the 
mode in which these conditions were met is given in the 
paper, with illustrations of the construction of the appa- 
ratus. It will be sufficient here to say that they bave 
obtained a most satisfactory instrument. А new one just 
ir ear by the Cambridge Instrument Company was 
exhibited, though not used, at the meeting, and was said to 

much better qualities than the ones the authors had 
in use. The accuracy of this last had been proved by the 
close agreement of the continuous record of a steady alternat- 
ing current obtained by it, with points plotted by the method 
of M. Joubert. The sensitiveness of the instrument is such 
that small irregularities of the main curve whose periods do 
not exceed one five-thousandth of a second were clearly 
shown on the screen. Three beams of light reflected from 
a mirror revolving in unison with the alternating source, 
and then from the mirrors of the oscillograpb, gave on the 
screen at the Electrical Engineers’ meeting continuous 
lines. One straight and horizontal was the zero line of refer- 
ence, the axis of the wave curves, and the other two were 


periodic wave curves giving the values of the current through : 


an aro under examination, and the potential difference 
between the carbons. An enlarged image of the aro itself 
was thrown on another soreen, 80 that the whole performance 


could be easily followed by the audience. It is difficult to 


convey an adequate idea of the striking character of the 
demonstration. The curves published in the Journal, though 
valuable records, are merely dry bones, and lose all the 
literally palpitating life of those shown on the screen. The 
latter were like living animals compared to the skeleton and 
the stuffed skin of the printed paper. The sight of these 
wave lines constantly changing in form and yet always per- 
fect and continuous was most fascinating. Among other 
effecta the authors were able to show the gradual changes in 
the wave forms while the arc was being lengthened ; and the 
sudden flash of the current curve to the zero line, and of the 
P.D. carve of the carbons up to P.D. curve of the distri- 
bution system at the instant when the arc broke was most 
striking. The applause of the meeting was evidence of a 
degree of interest and appreciation that must have been very 
gratifying to the authors. 

We do not like to leave this subject without commenting 
on one or two of the more striking results. The most 
remarkable point about the P.D. curve of an alternating arc 
is the flat top, descending from and ascending to a sharply. 
defined peak at each end, while the flat part, or plateau, is 
the seat of constant little irregular wavy movements. This 


Another consideration that led them to 


seems to show that along the flat part the aro is really a hiss- 
ing аго, using the term in what we believe to be Mrs. Ayrton’s 
sense of an aro is which energy is transformed at constant 
difference of potential. The sharp drop in the P.D. of the 
carbons from the peak on to the undulating plateau, as well 
as the steep ascent to the closing peak, seems to have some 
bearing on the point, as Mrs. Ayrton's hissing aros were 
always obtained with a drop of 9 or 10 volta from a pre- 
viously existing silent arc. They were, however, always the 
result of admitting oxygen to the crater, and it is not clear 
how this can occur in these alternating aros,  Hissing arcs 
are, moreover, much less steady than silent arcs, and the exist- 
ence of irregularities on the line of the plateau lends some 
support to this view. | 
OF all the curves shown, that whioh elicited most applause 
was between carbon and an alloy of zinc. In this cur- 
rent is purely unidirectional, and no current can pass through 
an arc which has zinc as the positive electrode, The fact is 
well known. Zinc arc dischargers have proved to be of the 
praet possible value in saving overhead power lines from 
estruction in lightning storms; bat a demonstration on the 
screen that not only cannot an arc be maintained with a 
positive zinc electrode, but that actually no current at all 
passes during that half of the period when the zinc is posi- 
tive was most striking. In this of the period the P.D. 
curve of the aro was identical with that of the supply circuit, 
and the current curve with the zero line. In the other half 
of the period, when the carbon is рше the P.D. curve of 
the aro had the usual flattened character, and the current 
огуз Sprenger a distorted ser pad те. — . 
ince this paper, was we have seen Is 
on oscillographs given before the French Association far the 
Advancement of Science at the meeting at Nantes last year. 
This has much interest in connection with the present subject, 
and we hope to print коше account of it shortly. 


LEGAL. 


Tum CasTNER-KELLNER ALKALI Company, Ілмттир, v. тни Оом- 
MERCIAL DEVELOPMENT CORPORATION, LIMITED. 


Ix the Court of Appeal on 13th inst., before the Master of the Rolls 
and Lords Justices Rigby and Vaughan Williams, judgment was 
ш ик by the defendants in this action from an order of 

. Justico Bigham, who had granted an injunction with respect of 
the alleged infringement of letters patent granted to Mr. Carl Kellner 
for an invention of improvements in the electrolytic apparatus for 
decom alkaline The businesses in question were carried 


on at ter Liverpool, elsewhere, and the 
ts, whilst infringem contended that thc 

y were bad for disconformity. It was submitted oc 
their f tbat Kel]ner's patent was bad because though it дегез 
from a patent, Oastner’s, it involved no substan invention 
within the statute of monopolies, nor was any substantial increase of 


utility shown over Castner’s patent. | 

Mr. T. Terrell, QO., Mr. Astbury, Q. O., Mr. McConkey, and Mr. 
J. H. Gray appeared in support of the appeal, and Mr. Fletcher 
Moulton, Q.0., Mr. Bou Q. O., Mr. J. Graham, Mr. A. J. Walter, 
and Lord Robert Oecil were for the 5 


. The MasteR or тнв Котта, in giving judgment, said that the 


urpose, nor, indeed, at all, except, perbaps, by way of experiment. 
f i a the fact that, although new and 


р better; but this prior patent was not relied npon. | the 
plaintiffe in the . In the next place, the defendants not 
yet begun work, so that no infringement in fact, by what they actually 
did could be proved. They had, however, constructed some appa- 
ratus to Rhodin’s, of 1896—and they had 
admitted that they intend to use the apparatus. But it was obvious 
that if in practice it were found desirable to depart from some of the 
directions contained in that specification, such departure might bave 
& very ma bearing upon the question whether the 

really infringed the Pairs spacia His Lordship made this 
observation because Rhodin's cation referred to the slow rotation 
of one of its component parte, whereas it seemed plain that much 


the defendant Apparatus were at work, his Lordship was satisfied 
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departure from the directions contained in EBhodin's specification. 
Again, when 8 ier pes in Каши 
cations, Mr. Terrell ш av pores 
admission ia favour of the plaintiffs He admitted that there 
was no distinction between a rotary movement and a to and fro 
movement described in fig. 1.of Kellner's specification, then there was 
no pec distinction between his s and theirs. This 
admission was not referred to by Mr. J Bigham, and it is very 
important as plaintiffs’ patent is for an a 8 and not merely*for 
a method for making soda. But to treat 


mercury for a time, and then be 
shifted to another part, which, whilst Ihe meronty ш acted spon D7 
the salt water and converted into an amalgam of mercury an 
sodium, or be brought into contact with the fresh water so as to 
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| оп, but it was quite competent for 
to point out in his complete specification any better method 
presenting the mercury first to the salt water and then 
rovided he kept the mercury as quiescent as possible. 
cane of having satio sry. шешу cathode, th shifting 
means a stationary , the 
the bell and fhe non-shifting of. 
tbe care taken to make 
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remained at rest, so that tbe aim of the founder was 

the mercury as quiet as possible consistently with the movin 

bells of salt water ма its surface. Was im 

order to distinguish Kellner's invention from a P or inven- 
e 


L 
а 
pE 


extent moving 
water over it was outside, and not fairly Kellner’s real inven- 
tion had disclosed in his original specification. There he differed 
pb DE E eT. 
g. 6 in the com on, in w on 
6 That was a modifica- 


the mercury was intentionally not kept as as posible, but might 

CCC 
e An invention for an a 

VVV for keeping 


q proper 
right in thinking that the defendante’ apparatus could not 
be worked with advantage unless the mercury was in 


fresh е opinion the jud 
ment ought to be reversed and judgment entered for the defendant, 
roposed in his jadgment to deal 
exclusively with the question of the validity of the patent sued u 
Kellner's of 1894. If, as in his opinion was the case, that t 
could be shown to be invalid, it would be an academic question 
whether on the supposition of its being valid there would be an 
infringement, and he did not to enter into the question at 


tion ofeach. This construction was entirely forthe Court. Experte, 
however eminent, had notbing wbatever to do with it, though their 


tion would be of the words "stationary mercury 
cathode,” which paraphrased meant а stationary cathode 
of : ; a stationary 


o 
vessel. In his jud t it was not only startling but quite inadmis- 
sible to se that te 
must rely for its validity u 
| isting inte f 
pre-e ig state o 
Moaea ais Doi е оК ple with 
o n p an 
plein that M 


a exactly 
any rate, when the bottom 
corsa rand cundi ipe fgg ama one another was nota legiti- 

of the илне nature of which was shown 


AUGHAN WILLIAMS said that he had the misfortune 
to differ from the other members of the Court, and as he did not 
think that the ad from disconformity, be 
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есы p 
of am h the chambers aay e qp эт 


rey War e location of the mer- 
cury relatively to the two chambers by 5 
containing това wol Dy па of 
paddies attached to a central rev: 11 
of ap a um of 2 per cent, of 


| 

3 
ЧИ 
Lin 
n 
HH 
1877 


ЕЁ 
n 
g, 
Е 
E 
Б 
TH Е 
Eie 
S 
H 
А 
i 
af 


i5 
BE 
2 E: 
1110 
VE 
iulii 
HIM EH 


i: 
1 
i 
Я. 
E 
| 
i 


: 
E 
i 
FE 
jn 


g 

Е 

3 

3 

3 

а} 

EB 
dn 
tefg 


lower or lips of the cell into the mercary carry with 
5 ЕЛ was andes the cell at the time of 
the 


z 
Е 
4 
Б 
Е 
i 
$ 
E 
$ 
iE 
1i 


Vol. 44. No. 1,117, Арап, 21, 1899.) 


629 


no fluid motion, or at least was intended to have none relatively to 
the vessel it. The Kellner apparatus had no continuous 
electric fluid, not even an adjusted continuous current 


through the pare water cell. Kellner's onal dl see 
the — the cell contaising the salt * electrolyte was a 


pure water =н каш from the mercury amalgam acting as an 
anode. This the defen te relied upcn as another instance of " dis- 
conformity,” and also relied on it on the question of utility, allegin 

that the apparatus would not act without it, whereas the plaints 
` said that the “ short-circuited current" was only to be in case 
it was desired that the alkaline metal should be rapidly removed 
from the formation. The principal feature of the K invention 
seemed to be (1) the substitution of non-circulating mercury for 
flowing mercury; (2) the subjection of the surface of the 
still ernately to sait and 


the use of a stronger electric current than that w 
with the Kellner invention. 

with the defences set u 

ham as to the 

fication 


the mercury to flow when changed into a 
separate vessel or chamber where it was discharged of the sodium, 
by contact of the шап with pure water, sometimes 
assisted elec current passing through the 


vessel. He read the word “stationary” as mrt far the word 
“ mercury,"and the words "stationary mercury " q ing the word 
“cathode.” The various defences set up by the deden te were 
these: — (1) Denial of infringement; (2) of the validity of the 
patent on the ground (a) of want of novelty by reason of the antici- 
pations set forth in the 5 (b) want of subject matter, (e) 
want of utility, (d) want of invention, (е) disconformity. With 
to the defenc disconformity and denial of inf ment, w 
his Lordship considered “е; it was said that the complete 
5 because figs. 7 and 8 
the to and fro movement. Itseemed 


stationary 
ords, it seemed 
timate de ment to say that in addition to 

“to and fto" method the movement of the 


da. 
to him to he a 
movemept by 


chamber, his Lordship thought there was nothing in it because it was 
g of claim ; “Ina tus of 


limited by the words at the 

the kind specified in p claims.” His Lords further 
TCT was not bad for discon- 
Ori 


, Assuming, that is, that there was no distinction between the 
то movement and the to and fro movement, the infringment by 


the ts of the Kellner patent was clearly estab'ished, even 
отаг from aportant admission of the counsel for the defen- 
ts, an admission which, for his own part, his Lordship thought he 


was right in making. Indeed, if it were not for the denial of Rhodin he 
should have thought it tolerably clear that Rhodin's patent was framed 
by someone with Kellner's and Castner’s patents before him, seeking to 
extract the best portions of both. The total combination in the Rodin 
рр seemed to his Lordship very different from the total com- 
on in the Kellner apparatus. The result was arrived at by the 
application, in part, at all events, of very different principles, but if 
Kellner's patent claimed, as his Lordship thought it, the use of 
stationary mercury relatively to the vessel con g it, and divided 
chambers, one of which was rotary, he thought that there was a clear 
infringement, snd not the less so because Rhcdin might have improved 
проп Kellner’s apparatus by applying it to a novel and more effective 
8. Dealing with the defence of anticipation, his Lordship 

paid that the only anticipation seriously urged was the Oastner pro- 
cess. It was said that the Kellner patent was anticipated by the 
Oastner because the movement of the chambers above the mercury 
was a mere mechanical equivalent for the flow of the mercury under 


OAL REVIEW. 


the plaintiff company should 


the chambers. He (kis Lordship) thought, not baving regard 
to the object in view, Oastner wanted to produce churning 
of the m ; Kellner wished to avoid it. Oastner’s process 
did produce churning; Kellner's, to а large extent, avoided it, 
and was intended so to do. Then it was sald that Castner's double 
obamber was an anticipation of Kellner's double chamber. His Lord- 
ship thought that Osstner's double chamber was fixed, and a of 
a atiucture. Kellner's was detached and movable, g, in 
epu ойе of two rigid structures. Then as to the defences of want 


or 
thought there was sufficient ingenui 
en to a 


electric current by dealing with surface | тезу of sufficiently stil 
mervefy, and stinctly new meth He 
came to the conclusion that the plaintiffs’ arp was proved by 
the evidence to have sufficient utility as affording theoretically a 
novel alternative mode of producing caustic soda by an electrolytic 
mercurial | these reasons he thought the judgment of 


Mr. TzaRzLL, O. O., for the defendants, asked that the culars 


of objections should be certified, for otherwise there would be a diffi- 


ш эту Court, this a ав on for DE — 1 
. Manisty appeared for the appellants an i 0 
for the гетер Аз 0 Ы | : 


lated openin 
accordingly acquired a site and erected large premises, expendin 
some ad CO. She entered into, contracts for electeic lighting and 
with the plaintiffs. The premises were not ready until 
D Their Lordahi suggested that tbe — settle th 
r t 8 e case 
Amicably, and after a consultation, Mr. Pollock said that his friend 
had met and said he might keep his jadgment on the claim for 
£500, and they left the question about the difference in amount 
зоа сто слонова engineer. 2 
An argument then took place with rega:d to a question of insurance, 
and 28 judgment was reserved on another minor point of law 
sine die. 


Tum NamioNAL Company РОВ ТИВ DISTRIBUTION OP ÉLBOTBICITY 
Be Ввооиравт GESERATOBS, LIMITED, v. Јони Drxom GIBBS 
anD Hm Onesms RuUsLLS (тни wires or Sxrvam 
Јван Baptista RU£LLB AND THE ADMINISTBATBIX OF LUCIEN 
GAULARD.) | 

Tun cass came before Mr. Justice Cosent-Hardy in the Ohancery 


Division on the 17thand 18:h inst., and was an action мо! by the 
laintiffs for fic performance of two agreements of May 25th, 


883, and October 31st, 1888. 
Itappeared that by thes ent of May 25th, 1883, made between 
Lucien Gaulard and the defendant Gibbs, the vendors of the one part 


and the plaintiff company, it was agreed tbat the vendors should sell 
to the plaintiffe the exclusive privilege of using and vending certain 
inventions in connection with the manufacture snd constraction of 
secondary generators for the distribution of electricity and other 
арр connected with electric lighting for which the vendors had 
obtained letters patent in the United Kingdom, France, Belgium, 
Italy, Austria, Spain, New Zealand, India, Canada, Victoria, New 
South Wales, Queensland, Sunth Australia and Tasmanis, and also all 
the said letters and patents and privileges and the benefit of certain 
inventions and improvement for the sum of £220,000 to be 
paid as to £200,000 in 20,000 shares of £10 each of the 
purs company, fully paid up, and £20,000 in cash. It was 
urther agreed that the vendors should, at the expense of the plaintiff 
company, establish a title to the inventions and letters patent aud 
rivileges and should transfer the same to and cause the same to be 
y vested in the plaintiff company, and that the assignments to 
contain a covenant by the vendors that 


p 
t of October 31st, 1883, made between the vendors 

of the ene part and the plaintiff company of the other part, the former 
was altered and varied so that the vendors should be 
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to such an extent that the remaining claims were o 


y had paid a largo sum in 
the a tendats might be ordered 


defendants by them (the plaintiffe) as was properly attri 
the patents which been declared А 

due proportion of so much of пе ar ga money as was proper! 
чы utable to the patents which i 
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the $ was valid, the whole of the persons up installa- 
secon generators would bave had to take patents from 
the plaintiffs. At the present moment one-half of the installations 
over England were by thís system, and by this aystem the reduction 
of cost of installations would be something like 25 percent: His 
Lordship would see that the value of the fundamental t con- 
that patent was worth £1,000/000 he should not be eaggereting. С 
patent was wo ,000, e sho ex ee 
His LonpsBrP: What is the defence ? | ee 
Mr. Eve said that the defence was that there had been a arena d 
the joint contractor, and that the action could not be maintain 
пе Чеш и, said a the thing Ne" res judicata, His Lord- 
ship wo ‘that as ago a8 1884 the parties chose to appeal 
to the French j 


prooeedings. i | 
His LoRpsHrP: Is there any point about the joint covenant? · 
Mr. EvE said there was, and he thought it would be con venient 
deal with that point before the witnesses were called. | 
Mr. Mourrow said that he did not think that that defence was 


at once. lett 
bibat IT ru ud. а: th uat ав 
were gran wo ; one , the 

to the survivor. Mr. Fletcher Moulton submitted that Cho. t of 
letters patent to two persons was such a grant, that if one died his 
executor took all his rights under the patent. The first thing they 
had to look at was the nature of the property before they began to 
consider the words of the grant for a grant of that kind, the analogous 
of joint tenancies and tenancies in eommon were utterly inapplic- 


able. ; 
Farther ments upon the point having been addressed to his 
Lordshi by Mr. Gore-Brown, Мт. Юте and Mr. Rowden, his Lord- 
ship said he would consider his judgment on it. 
further hearing of the case was adjourned till after judgment 
on the point raised was given. 


. ASHLEY v. Pickup & Co. AND Pon. 


Bzronm Mr. Ambrose Jones, sitting аз arbitrator under the Work- 
men's Compensation Act, in the Bury County Court on 13th inst., the 
case of Bamuel Herbert Ashley, of 22, Grove Street, Rochdale, v. J. Н. 
Pickup & Co, Limited, electrical engineers, of Bury, and Harry 
Lloyd Price, of 79, Mosley Street, Manchester, was heard. 

Mr. Cockcrort, who appeared for the applicant, said that at the 
time of the accident the applicant was working on a planing machine. 
Two of the applicant's fingers were cut off while he was at work, and 
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alleged that at the time the machine had a defective mandrel. 


wages. 

The ARBITRATOB eventually made an order for the . 

per week (half the applicant’s ) from Septem 2804 last, 

а ж р week to be paid to him during the term of his permanent 
за y. | | 


PARLIAMENTARY COMMITTEES. 


NonrTH-WasrT 'Lowpox BaILWAY BILL. 


Мв. Jzerrazys presided on Thursday last week over a Select Oom- 
mittee of the House of Commons to consider the North-West London 


connect 
structed al 
City. The 


odate 

lifts to be provided at the stations—viz , at the er Аср б 
ware Road, Hall Road, Kilburn, Brondesbary, and 

Connell in opposing the Dill wae The object of the London 


the Bill was to get the y to insert 
uneratlve. 
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made 1d. for the single and 1jd. for the return joarney, but if 
clauses were insisted upon the company would be unable to 


capital. 

“мт. Freeman, Q. O., who a 
shid that after further consideration the County Oouncil prim dert 
to accept 2d. instead of 24d. as the return fare, and 1 the 

lying to any distance. 
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The ОнА1ВМАН said the had decided 
fare of 24d., FFF intermediate fare of 14<., 
bat сро пошани workmen's tr should be to 
8 o' 

The various clauses of the Bill were then considered, and those 
affected by the decision of the Oommittee allowed, and the Bill was 
ordered to be reported to the House. 


KBENSINGTON AND Моттіна Hirn Егастатю Ілентіне BILL. 


Тнв above Bill promoted by the Ken . Knightsbridge 
Electric Light Oompany and the Notting Hill Electric Lighting 
Oompany, was arranged to be considered by a Select Oommittes 
the Houses of Commons on Monday, bat on 
of the London Oounty Oouncil was withdrawn, 


Baxan STREET AND WATERLOO RAILWAY. 


On Monday Mr. Jeffreys presided over a Select Oommittes of the 
House of Commons to consider a Bill by the Beker Street and 
Waterloo Railway to extend the authorised railway 
to Paddington and St. Pancras. Mr. Pember, Q.0., Mr. Е. Page, 
Q O., Mr. W. J. Noble and Mr. Shaw represented the ae ee ; 

Lewis Coward was for the Vestry of Bt. Martin’s-in-the ; Mr. 
Balfour Browne, Q.O., Mr. E. Moon and Mr. A. Neilson were for the 
Grand Junction Canal Company ; Mr. Freeman, C. O., and Mr. Olode 
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politan Railway Company; the Eoclesisetical i 

Great Western Railway Oompany, and the Metropolitan Electric 

Supply Company, reserved an a noe; Mr. Worsley Taylor 
ted Charing Oross, Huston and Hampstead Railway 

Oom ; and Mr. Freeman and Lord Robert Oecil appeared for 

the dington Vestry. Other opponents of the Bill received an 


но 
. Paas, QC, in the petitioners’ case, said the object of 
the Bill was она осе make certain extensions of the Baker 
Street and Waterloo Railway, an el:ctric railway which was sanc- 
tioned by Parliament in 1893, and also to provide for an extension of 
time for the completion of the railway. The Actof 1893 authorised 
the constrnction of an ere ae line from Baker Street to 
Waterloo. The capital was £1,250,000. In 1894, owing to the fact that 
the Great Central Company was then known to be coming to London, 
an extension of the line was authorised westward, stretching to 
Harewood Square. That was for the purpose of the rail- 
way to communicate with the Great Central station at Marylebone. 
At that time Parliament thought fit to extend the time given by the 
Act of 1593 for the purchase of the land and the comple- 
tion of the works authorised. The object of the t Bill was to 
authorise some small but important extensions of the lines authorised 
in 1893 and 1896, and also to authorise a still further extension for 
the time limited by Parliament for the completion of the line. The 
proposed extensions were (1) a line which, in the first place, 
from Harewood Square to Paddiagton station, for the purpose of form- 
ing an underground communication with Paddington station, which 
would then pass on in a north-westerly direction, чоман кас 
a closs to Portedown Road, where a station would form 
” carriages could be kept when not ia use; (2) an extension start- 
ing from the neighbourhood of Portland Road Station to Euston, the 
object of that to form a communication with Euston, so as to 
enable passengers arriving at that station to fiod their way to or 
from Waterloo Station. There was another small extension to the 
South, or, rather, an alteration, which was rendered necessary in con- 
the arrangements which were requisite for the purposes 
was opposed by anybody. It really was a deviation more than an 
t intended to 
proposed that 
а subway, and that subway the Bill asked Parliament to authorise. 
Another subway was at Trafalgar Square, and as to that there was a 
certain amount of opposition. In 1893 the intention was that a 
station should be formed in the neighbourhood of Trafalgar Square 
close to S Gardens. The site which Parliament then authorised 


Gordon 
Hotels Company, which owned the Grand Hotel, objected to it, mainly 
on the groun rtion of the underground cellars at 
the hotel would be interfered with. Asa matter of fact he believed 
the subway would only touch about 4 or 5 feet of the hotel cellarage. 
The Trafalgar Square subway would be an advantage not 
only to the company but to the public. The next object of the Bill 
was to obtain an extension of time both for the acquisition of the 
land and the completion of the sehe, TE the acquisition of 
the land they h, 1899, and for the 
completion of the g to March, 1904. The reason this 
extension was asked for was because in the carly days the people had 
little faith in electrical underground railways, and it was not ed 
advisable to go to the public. A sum of £300,000 had been spent on 
the railway, and the tannel ander the Thames had advanced till, he 
believed, the northern side of the river was already reached, and 
besides that the necessary land for the different stations had been 
каша. The people who had spent the £300,000 were the London 
Globe Finance Oompany, of which the Marquis of Dafferin was 
chairman, and he would also be the chairman of the railway com- 
pany. The Bill asked for power to raise £1,400,000. In addition to 
the cost of the line there would be subways to Euston and elsewh 
and it was ag ig to erect an ae station south of 
the Thames which would be ble roviding the necessary 
electrical power forthe whole of the line. It would be impossible to 
devise a railway which would afford ter direct communication 
trom the Great Northern lines through don to the south. The first 
petition аво eee Ch Oross, Euston, and Ham 
stead Railway Company, whose principal ground of objection was 
the com Euston and Oharing Cross. Incidentally it 
might be that the line would compete bet ween these points, but that was 
not the main object of their Bill. The North-Western Railway were in 
favour of the Bill. The reason why the Ecclesiastical Commissioners 
had reserved an a was because they were the freeholders of 


The Снавмлн: Will the subway be open to the public ? 
Mr. Рлав said the public could use the subway to cross the street, 
similar to that of the Central London Railway at the Mansion House. 
The line proposed to pass some distance under the Grand Junction 


Paddington Vestry objected to the osed terminus station and 
ааг wee being injurious to the hbourhood. The main objec- 
tion of the Vestry of Bt. Martin's-in-the-Fields was to the proposed 
Charing Cross subway. 


At the conclusion of the opening statement the Committee adjourned 
till Tuesday. | 


uainted 
way. 
between Euston and 
y omnibuses. They had 


By Mr. Framxan, QO.: At the present time the Euston, Charing 
ee NS каноны иин DO Rive COM: 


aterloo. 
WrrNESS said that the scheme of the Baston, Charing 
line had been about for years, but nothiug had 
а аиа he believed. The proposed would give access 
to 


iooadilly. 

Іо reply to the OHAIRMAN, Wrrarss sald there would be arrange- 
ments made for the transfer of laggage. 

Mr. WiLxiNSOM, general manager of the Great Western Railway 
Company, said he had gone carefully into the question of the pro- 
posed extension of the line to Paddington. His company hailed the 
extension with great 
to their passengers. The line would open up Olubland, and the West 


End s rs. 
thought the Great Western Railway Oom would bring 
least 1,000,000 passengers per year who soald nio the proposed Liss, 
and that was an number. 

afire LrrrLEB, Q. O.: He would not admit that the new line 
would be in competition with the Metropolitan Railway. In regard 
to the working d between the Great Western Railway Com- 
pany and the Metropolitan Railway Oompany, he contended that 
there was an arbitration clause in that agreement, and if there was 
any dispute between the companies it would be a domestic matter 
between the two companies, and not one to trouble the Committee 
with. With regard to the cost of making the new railway, it must 
be remembered that the making of these underground railways was 


Re-examined, 
Cross and Ham 


the company should be so 
ties to the new 


gton. 

Mr. Оуви, general manager the London and South-Western 
Байта Company, said the traffic to and from Waterloo had increased 
from 1 { 1888 to 28,000,000 in 1898, and a large proportion 
of that traffic went west. The new line would be an enormous 
advantage to the public. The Waterloo and City Railway, which 
had only been open 43 months, had carried 14 ons of passengers, 
while the number would have been greater if there was more ro 


Bir Bunsamis ВАкЕВ gave evidence of his connection with the 
. He said he was not for the la out of 


marg 

tary estimate and the capital for the other thinga 
which had to come out of that margin. had been thus associated 
with all the other electrical railwa He asked that Mesers. Vigers 
and Sons should be associated with him in respect to the property. 
He devoted some time to the inv on, and asa result he found 
that the cost of the works was a little high and he reduced bis esti- 
mate of the cost ; bat, on the other hand, his estimate of the elec- 
trical traction and the general fittings of the line was increased, and 
Mr. Vigers’ estimate for the property was increased. 

and Globe Finance Oompany was a very large finance corporation, 
and had made itself responsible from time to time for several great 
works. The estimated cost of the railway was £575,000 mile, 
Oontracts had been made or the construction of 

tion of the undertaking, and bad 

necessary property. They were ing the shafts for the Piccadilly 
Circus Railway. With regard to 


1 
E 
Е 
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arrangements with the London and South-Western Railway Com- 

pany to have a site on the south of the Thames. With respect to the 

line going under the Grand Junction Canal at Paddington, it was 

ludicrous to say that there would be any engineering difficulties or 

any danger in tunnelling under shallow water like that. As to the 

Nae ae depót at Paddington there would be no nuisance to the 
tants. | 


The OBAIRMAN: There would be no steam engine works there? 

Wrrurss said there would be nothing of the kind. It was neces- 
sary to have a place for washing the carriages and so on. 

Mr. Pauper: It will be their dressing room in fact ?—Yes. 

The Onamman: Will the machinery necessary for repairs be driven 
by electricity ?—Y es. 


Continuing, Wrrurss said the subway for Charing Cross was not in 
the original Bill but was suggested by the public subways at the 
Mansion House. The subway at Charing Oross would be similar in 
principle to the Mansion House subway. There would be free access 
to the public to the subways. 

y Mr. Ілттгвв, QO.: The railway went beyond Euston to 
Seymour Btreet, but that was for a back shunt. 

Mr. Ілттгев: There is nothing to prevent you going on to St. 
Pancras and Pentonville, and joining with your railway the City and 
South London extension ?—Well, I am really much obliged to you for 
the suggestion. It never occurred to me before. 

Farther cross-examined by Mr. Lrrrrma, Witmess said he wae not 
aware that the Central London Railway failed to obtain its capital 
from the public. He was told that Mr. Whittaker Wright, of the 
London and Globe Finance Company, had not publicly stated that 
the selene A would get £800,000 out of the Baker Street and 
Waterloo Railway Company, but that the company would get that 
out of the railway and other un 

By Mr. Fax: He first became actually concerned in advising 
the company immediately the London and Globe Oompany started 
with it; that was about 18 months sgo. 

The Committee adjourned. 


CORRESPONDENCE. 


The Cost of Supply to Single-phase Motors. 


The interesting article with the above title in your current 
issue sums Up very concisely the main points connected with 
the operation of present-day single-phase induction motors, 
But one of the most important points was not referred to, 
namely, the effect of the starting of these motors upon the 
regulation of the supply system, and, incidentally, upon the 
temper of the central station people. 

Within the Jast two or three years the present writer has 
had occasion to professionally examine and report upon 
quite a number of single-phase motors of various designs 
and sizes, and bas come to the conclusion that, generally 
speaking, central station engineers are by no means eager to 
have a motor load of this nature upon their circuite, and, 
moreover, in some cases they actually discourage it. Now 
it cannot be denied that such a state of affairs is highly unde- 
sirable, and it becomes very necessary to see exactly why it 
should be. The first reason, in the opinion of the writer, is 
due to the large wattless starting currents that modern singlc- 
phase motors invariably take, «ven when running up on the 
very n loose pulley, and the cause of this is due, in 
fully 75 per cent. of the troublesome cases, to the policy of 
the motor makers in retaining the pure short-circuited form 
of rotor for too many sizes. To illustrate what is meant, 
а concrete example may be quoted. A 50-cycle motor of, 
say, 5-H.P., and having a squirrel cage or similar rotor, 
can be quite well designed to run up to full speed with its 
belt and loose pulley at a current consumption not much 
exceeding the full load current. If this same motor bas a 
wound rotor, that is, if the rotor conductors are connected 
up asa three-phase star winding with the three ends brought 

to р rings on the shaft, and if a non-inductive resistance 
is in each phase at starting in the well-known manner, 
the motor will not only run up quicker, taking a starting 
current of about three - quarter its former value, but this 
starting current is not by any means a wattless current, 
that is, it will not affect the pressure regulation of alter- 
nators and transformers to anything like the same extent 
as а wattless current of the same valne would do. With 
most types of motor above 8 H.P., especially for high 
frequency circuits, it becomes a matter of necessity to 
use а rotor resistance in order to get the motor to 
run up at all. What central station engineers should do 
is to insist upon every motor above a toy size being 
provided with a suitable non-indnotive rotor resistance for 
starting, in which case the latter would not affect the system 


if the generating and transforming pan was suitably 
designed. The apparent beauty and simplicity of the squirrel 
cage construction and its modifications have misled people far 
too long. Asa matter of fact its use should be given up for 
any single-phase motor above } H.P. that has to b: run hon 
lighting mains. 

The second reason for the gra dna of the single- 
phase motor is due, of oourse, to the large idle current when 
the motor is running, especially when underloaded, In 
the article referred to, the case i8 put very clearly, but the 
figure there given as the average power-factor of a lighting 
station with motors on its circuits, namely, 50 per cent., is, 
in the writer's opinion, somewhat too low for stations usi 
reasonable frequencies. For distribution at 50 to 60 cycles, 
65 per cent. is nearer the mark, while above these frequencies 
the single-phase motor becomes very nearly unoommercial 
from the power factor point of view. The only possible way 
to get better power factors is to generate and distribute at 
reasonable frequencies—why frequencies higher than 60 as 
an outside figure for any purpose are any longer tolerated is 
very difficult to understand. The relative advantages and 
disadvantages of 50—60 cycles ce pares with 100 cycles are 
so obvious that everywhere but in England the use of the 
higher frequency has been given up. 

here is just one other point that may be profitably 

referred to, that is, the relative suitability of generators and 
transformers for running combined lighting and motor loads. 
With СЕ tarn plant, unless specified otherwise (which is 
usually not the case), the makers supply plant whose pressure 
regulation is all that is asked for on a lighting load, that is, 
а load of power factor 95 to 100 per cent. But both with 
generators and transformers, the pressure drop at full load 
is invariably three or fonr times as great on a motor load м 
on a lighting load. The practical bearing of this upon the 

erformanoe of the motor is as follows :—Suppose a trans- 
former is taken from the stores at random to supply a single- 

hase motor with current. It may bs quite good enongh 
Кош the regulation point of view when used for lighting, 
but this becomes а very different thing when supplying the 
motor. The drop will be much greater, and as the torque 
of an induction motor depends very approximately upon the 
equare of the impressed pressure, the motor is hardly able to 
carry its fall load, let alone an overload, and, moreover, the 
starting will be bad. Again, a motor working below its 
rated voltage invariably has a lower power factor than would 
otherwise result. So that not only from the user's poirt of 
view, but also from that Ау the central а 1 кошо 

reat importance to employ apparatus properly designed for 
fts "E A good illnetration of what the writer mean 
is afforded by a case that recently came 
notice in London. A certain 73-H. P. 100-сусіе motor 
(squirrel cage rotor) was intended to be supplied from 
a transformer of ample size, and of quite modern and good 
design when used for lighting purposes, under which condi- 
tions ita full load pressure drop would prosen y be in the 

ion of 2—3 per cent. But on the full current being 

taken from it for the purpose of supplying the motor in 
question, the drop was found to be 12—15 per cent. The 
practical consequence of this was that the motor under these 
ccnditions not only had great difficulty in starting, but it 
would not carry even а portion of its rated load. 

To cum up, when planning a single-phase supply for light- 
ing and a proportion of power, three principal points mos 
be borne in mind if motors are to be successfully used. 
They are (1) use reasonable frequencies ; (2) use generators 
ard transformers rated upou a power basis rather than upon 

a lighting basis; and (2) insist upon & non-induotive rotot 
resistance being installed with every motor. 
Ў | e C. Eborall. 
London, April 14th, 1899. 


Electrical Motor Carriages. 


There seem to ba to many obstacles to the ultimate firm 
establishment, and apparently inse le from tbe early 
life of a new industry, such as the adverse etate of the lav, 
the over-sanguine inventor, and, lastly, the professional com- 
pany promoter, that those who are moet interested in the 
matter, and one who has largely contributed to the years of 
labour necessary in making the electrical vehicles a practical 
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success, take all these things as a matter of course. But 
wheu a gentleman of the standing of Sir David Salomons 
states (assuming that he has been correctly reported in the 
Royal Magazine of this month) that the electrically pro- 
pelled carriage is an impossibility, it is to be pardoned if 
the remark is not allowed to pass unchallenged. And one is 
almost inclined to thing that it was made without due con- 
sideration, a8 was the case when the same gentleman, in esti- 
mating the cost of propulsion by electricity a year or so ago, 
based his calculations on the cost of electric current at 4d. 

unit, whereas at that very time it was to be obtained in 

ondon at 1d. per unit. Е 

That опе does not вее many self-propelled carriages оп the 
streets here is not evidence that they аге unpractical. Our 
natural caution in adopting new ideas, and our love of horees, 
are enough to account for this; although as a lover of 
horses myself, one of the last uses I would put a horse to 
would be the hauling of a tramcar or an omnibus, and I 
think that many of the horses one sees in cabs are fit sub- 
jects for anyone's compassion, and the sooner their use is 
ва unnecessary by the introduction of electricity the 

r. 

In ше of the long start which the automobile movement 
has had on the Continent, and in view of the fact that it is 
only during the last two years or so that one was allowed to 
run a motor vehicle on the streets here at all, it is a very 
significant fact that the principal systems of electrical 
vehicles which have been adopted in Paris are of English 
origin. 

The argument which Sir David is reported to have used 
when discussing ће inutility“ (sic) of electrical motore, 
“it is as if one should go for a fast drive and expect the 
horses to gallop along with a load of passengers as well as a 
dczen sacks of coal,” is not to the point, and one is tempted 
to remark that the horses would go very fast indeed if they 
had no load at all to carry. But why Sir David should try 
to prove the matter by wishing to carry accumulators (repre- 
sented by the sacks of coal) in а horse-drawn vehicle, I fail 
to understand; for when we carry a set of accumulators in 
our electrical vehicle, we do not want to carry a horse, bat 
do without them. | 

In conclusion, I can only say that regarding the weight of 
an electrical carriage it is now quite possible to produce one 
capable of carrying two pereons for a 40-mile journey, the 
total weight of the carriage being under 12 cwt. at а cost for 
electric current of two shillings (23.) and an annual expense 
for renewal of accumulatora of £20, 

Thanking you for your courtesy in inserting this letter 
and apologising for taking up во much of your valuable 
space. 


The Automobile Club, S. W. 
April 17th, 1899. 


C. Oppermann. 


Dry Core Cable. 


In the Elekirotechnis*he Zeitschrift for March 21st, 1895, 
а dry core cable is described in which the insulating material 
is a cotton gauze, the mean capacity being 053 mfd., 
insulating resistance 10,000 megs. per kilometre at 15? C. 
Three miles of a seven-strand cable, double lead covered, 
and wire armoured, were laid in Cologne. 

After laying, the following particulars were obtained :— 


Per KM AT 15°, 


No. Ins. res. in megs. Cap. in mfs. Resist. in ohms, 
1 8,626 | 053 5 98 
2 9.500 054 612 
3 9,509 053 6:22 
4 9,570 054 6 56 
5 9 570 ‘054 6 28 
6 9,859 | ‘054 6:28 
7 19,140 | 053 5 99 


The cable was manufactured by Frank Clouth, Cologne- 
Nippes. 

This cable is similar to the Leno cable mentioned in 
Messre. O'Gorman & Cozens-Hardy's letter in yonr issue of 


the 14th inst. 
| Telephone Cable Engineer. 


Primary Battery Charging. 


Would any of your readers give me the necessary. propor- 
tions for charging a primary battery, which is of rather an 
obsolete type ? | mE 

An iron jar with a copper top which sorews down to the 
jar, from the bottom of the cover is suspended by a copper 
bar a cross of zinc. Into the jar must be put oxide of 
copper and a solution of caustic potash. The battery is used 
for working an electrical tapper for the generating of 
acetylene gas. E Р 


— 


Homopolar Dynamos. 


The following experiments undertaken some years ago 
may Ыз of interest. My original idea was, that if it were 
possible to protect one-half of each coil in a Mordey alter- 
nator from the magnetic effects of the rotating field magnet, 
then the machine would give out current unvarying in 
direction. The machine sbown in the drawing was the ont- 
come of this idea. The rotating magnet consisted of a bar 
magnet of circular scction, forming one pole, while the other 
pole was a tube as shown in the figure. This was arranged 
to run in bsarings. The conductors in the first case were 
iron tubes through which ran copper conductors, insulated, of 
course. These copper wires were soldered to their iron tubes 
at the bottom end and projected at the top end, so that they 


End view showing 
conductors connected in series. 


Side view of field magnet, top part seotion, 
showing armature conductor in position. 


could be soldered to the outside of the next iron tube. The 
idea was that a P.D. would be established between the ends 
of the iron armature conductors, bat that the inner copper 
wire would be lees affected by the field and form a return, 
as in the Gramme armature. This, of course, was not во, 
as might have been inferred from the behaviour of sunk 
conductors in ordinary armatures. A great many other 
experiments, in which the iron conductors were arranged to 
be in a strong rotating field, while the copper retarn leads 
were arranged to be in a weak part of the field, produced no 
results. | 

Working out the precise reasons why sach a machine 
should fail would no doubt form a pretty exercise. I may 
say the outer pole wis slit so as to ensure rotation of the 


field. 


Charles Turnball. 
St. George's Lane, Canterbury. 


Electric Piping. . 


As one who has had some little experience of inrulated 
steel conduit, under the above heading, I should like to 
explain away, if possible, what are pointed out as come of 
its disadvantages. 

The writer of the articles mentions that the burr caused 
by using the ordinary pipe-cutter in cutting is likely to 
extend inside the insulation. 

Now, I find the best and quickest way to cut this steel 
conduit is by using an ordinary hand hack-saw with a 
Lancashire blade. Not only does it cut the tubing off 
square, bat it leaves no burr, so that it is not necessary to 
trim the end with a file before screwing. | 

Again, in the' comparison as to bending properties, any- 
body who has worked steel oonduit, wil agree with me 
that gas barrel is not init. The extra small bends that 
сап b» obtained by making the gas barrel hot, are of very 
little service for pulling through purposes, whereas the bends 
and sets made in the steel conduit, while cold, are much 
more natural and suited to the purpose of drawing through. 
The bends and sets can be made (without injury to the 
insulation) by boring & hole a little larger than the tube to 
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ing it alowly to the required angle. In the small sizes 
V the knee. For ENGINEERS. 
outdoor or rposes I think I was one of the first to 


for ordinary voltages, whereas in a plain 
metal tube the risk of condensation alone would 
id 5 that experience 

n 00 might point out in my of 
over two years, working solely on insulated conduit, I have 
never come across a defect caused by dampness or co i 


in it. 
Albert B. Butt. 


The Ambleside Tenders. 
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ve 
not occur with manufacturers having 
ks, but as I trade in only a comparatively 
amall way, I find that the time spent in copying ont specifi- 


some information on the f points: 
What patent Winde арр. аю Ы by either Signor 


of -application, of the apparatus used b him and them in 
their system of wireless telegraphy, such as 
was described by Signor in ore the 
Institution of E ? 

Also, whether any person ma use of apparatus of 
the same form and arrangement for the practical application 
of wireless telegraphy to commercial purposes, would thereby 
infringe any ta? 

Fie eed deal drain Liege 

y possess eata е enn 
or commercial purposes ? m 

Ae e ash. 


Re Improved Nernst Lamp. 

form of 
Nernst eleotrolytioal lamp, devised by Herr Rasch, of 
Nurenberg, which does not require a high temperat Ав 


mM ыу al — dds pomibilition y бена 
it introduced on commercial soa — 
ial scale, 
P. H. Oppenheimer. 
P. B. 


Ar the last meeting of the Institution of Electrical Eogi- 
neers, held on the evening of 'Thursday last week, 
discussion on Mra. Ayrton’s paper, The Hissing of the 
Electric Aro," was concluded, and some most interesting 
experiments were shown by Messrs. Duddell and Marchant 
in describing their investigations, given in full in the paper 
published in the Journal, Experimenta on Alternate Caur- 
rent Aros by Aid of O:scill E 

After the President had announced that the annual general 
meeting would be held on iius an 25th, 1899, Prof. 
Fleming resumed the discussion on Ayrton's paper. He 
remarked that there are many points in connection with the 
aro which are only properly investigated with the aid of some 
preconceived theory.. It was astonishing that, after the lapse 
of nearly a century, we should be in such a state of ignorance 
concerning all the phenomena of the arc. The first thing 
that struck one in looking at a constant current arc was the 
want of symmetry: the essential phenomenon consisted in 
the conduction of current through a column of vapour. The 
. be a phenomenon similar to the eleo- 
trolysis of liq By starting with a provisional hypothesis 
that the vapour is electrically broken up into two ione, that is, 
that the separation of the carbon vapour into two ions; the 
velocity of the — ion is mach greater than the + ion, and 
we should have an accumulation of — carbon ions on the 
ae сор and this gun rid роны ее 
t ge of potential in stepping from the + carbon 
the vapour would be greater than in stepping from the 
vapour to the — carbon. He did not know in 1890 that in 
1889 Luggin found by measuring the fall of potential 
between C 
diminution of pressure caused by hissing too at the 
junction of the positive carbon and the arc. One knows the 
affinity carbon bas at high temperatures for oxygen, or air. 
If a part of the cushion of — ions was burnt away byar 
getting at it a momen ter current would ensue, 
causing a greater accumulation of ions. He had the 
curiosity to examine a hissing arc in a revolving mirror, 
and found that it was intermittent. This might be 
pictured as a rush of ions to the crater and the excavation 
of the crater due to the production of carbon vapour. In 
addition to that the theory explains the mushrooming of 
carbons, attributing this to the continual and very rapid 
delivery of ions building up the crater. 

i must be due to intermittency, and hissing produced 
by carbon at high temperature should require a gas not 
оа UI e ^ ыбадата 

ining with carbon at high temperatures. experim 
were made on this point such as chlorine, bromide and 
ол шш oer о their presence would produce 

Dg. 

He had long held the opinion that back E.M.F.in the 
aro did not exist, but that the apparent back E.M.F. was 
simply one of the factors necessary for an electrolytic 


Oaptain Abney could not say that he had done anythi 

in the field Mrs. Ayrton had so ably filled, although 

done a great of work on the arc. The was 
simply carried on from point to point, and reasoned out in 
the most admirable way; he thonght everyone must come 
to the opinion that the conclusions were right. The 
hissing arc had a sad interest for him, by rule of thamb he 
had come to the conclusion that there was a 


perim 
said that Dr. Thompson had criticised the 
statement he had made on a previous occasion respecting the 
increase in current which followed the lengthening of the arc. 
Dr. Thompson took exception to what was sai 

observed that what have been stated was if you 
lengthen the arc you must increase the current to keep the 


E ^N 
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potential difference constant. Prof. Ayrton thought that 
was в distinction without а difference, and likened it to a 
question whether the motor is in front of a car or the car 
behind the motor. The same criticism might have been 
made out of a current through a wire, although he did not 
want to say that the action was the same. Зорро P.D. were 
taken as 554 volte, and one arc with 4 mm. length required 
Be рне о шыш ihe © to 5 mm. the 
current would be 11 amperes. On the other hand, if the 
conductor had been, say, 8 piece of lead wire, on palling it 
out and increasing its length the pressure would have dropped 
if the P.D. were not to alter. 

He would break & lance upon what Captain Abney had 
referred to—the slow rotation of bands seen on the carbons 
before the arc bisses, or hums even. Dr. Thompson had 
said that he ai this had been pointed out by Trotter. 
On looking over the Royal Society and article in the 
Electrician he had been unable to any reference what- 
ever. Here Dr. Thompson referred Prof. Ayrton to his 
“Cantor Lectures " at the Society of Arta. 


Mr. Trotter invited Prof. Ayrton to see the rapid rotation 
of the “oomma” in his laboratory. The had no 


which could be seen without rotating sectors at all, He did 
not know that Dr. Thompson had grasped that the region 
of instability was quite altered in different aros. The length 
of aro was not altered. The region of mental and electrical 
blankness in which he was floundering was cleared by Mrs. 
Ayrton’s explanation that the aro was ready to tumble do 
one of the inclined planes shown on the curves, but which 
one depended entirely on the outside resistance of the 
circuit, whether down a line shown or a steeper line. 

He would not allow 


ying g amon à 

books, as she herself said, she is profoundly ignorant, but 
more can be learnt by careful examination than otherwise. 

Mrs, avion, in replying to the discussion upon her paper, 
W 


expressed her gratitude for the 5 granted to 

she modestly termed “the very small amount of scientific work” 
it contained. The Je үзүү а great many noises, and noise 
їз one important part of the hissing aro, the interesting part was 
best shown by the blank region on the curves. Mr. Norder 
asked if hissing aros gave out less light than silent ones. 
The author had made no experiments, but Blondel in 1893 
1 10 per cent. to 20 per cent. less 
light than normal, although the power supplied also falls. 
No experiments had been made on alternating arcs. The 
enclosed arc used in these experiments was not what was 
commercially known as an “ enclosed arc,” and the differing 
shapes of the carbons was due to this fact. Blondel in 1898 


noticed the green flame in the arc; he had done more. 


p work on the aro than any other single individual. He 
suggested that a hissing aro was disruptive. Mrs. 
Ayrton briefly dealt with Prof. Fleming's s ion as to 
carbon ions, and closed by again thanking the members for 
the way her paper had been received. 
The president (Mr. J. W. Swan) remarked that Mrs. A 

was not a member of the Institution, but he did not know 
of any legal disability debarring ladies from becoming 
mem 


Messrs. Duddell and Marchant followed with the beautiful 
algae illustrating their paper, and the discussion was 
up briefly by Mr. Leonard Andrews and Prof. Ayrton. 

As the discusei ion was adjourned at the suggestion of Mr. 


Mordey, we shall give the remarks with those of other 
speakers. 


Metors en Public Supply Circuits.—The one thing 
necessary to develop motor business on T жаг supply mains 
18 to supply electricity at something like 1d. ог 14d. per 
unit. The Cork system has not been in existence more than 
х months, yet the horse-power of motors con- 
nected to the mains is over 200 H.P., which shows in a 
striking manner the advantages accruing to low 


BUSINESS NOTICES, ёс. 


Electrical Wares Exported. 
Winx mme Mam. 297m, 1898. ` Win ширма Man. 297m, 1899. 


Alexandria .. . value £496 Adelaide. . value 4878 
Amsterdam. T . 200 „ Toleph. mat. .. .. 1,260 
Bangkok... | ae ee vs 70 
Bilbao © 88 , Auckland .. ae n 879 
н Toleg. mat. 790 Bangkok M 888 
ee ee ee о е 77 | Bilbao ee oe 80 
Buenos Ayres .. .. .. 96 | Bombay z 48 
2А Teleg. таё .. 100 Во е .. А 96 
Calcutta ee ee oe ° 196 | Calcutta ee ee 98 
Cape Town .. 1,487 Саре Town sa 78 
a „ 
urban ee 9 agen vu ee 
" Teleg. mat. 1, | Durban - os ag 407 
East London Qs 518 East London T - 596 
Flushing Fremantle 273 
Gibraltar. Eleo. cable .. Gibraltar .. è a 260 
Gothenburg ss ба 188 Gothenburg es vs 106 
Нашри vs n Hover Р ee oe e 
ong a ong Kong.. m T 
Leukcécton Malta.. oe . ee 28 
adras vs 918 Melbourne ee ee ee 169 
Malta.. s 54 Írseus vá EN PN 71 
Natal 78 Port Elizabeth .. ‘a 96 
„  Teleg. mat. 1945 , Rio Janeiro. 50 
as 107 Teleg. mat. 198 
erth.. 300 am. Teog. 25 
Port Elizabeth 81 Bt. Petersburg. Teleg. mat. 129 
Port å ee 18 Stoc "Kelog. t. 209 
Rangoon 3s - x . 345 Sydney Và ae 1,180 
Rio de Janeiro 39 . „  Teleg. mat. 192 
Rosario, Teleg. mat. .. .. . 60 Toronto 93 
tos eo ee ee ee 96 1 , Wellington ee 495 
Seville sé 4 88 . 100 
Shanghai 2 es e M, 
» Teleg. mat. .. .. 850 
Bingapore. Teleg. mat... 3 45 
Spezzia 5 ёа x .. 650 
St. John's, М.В. .. Py Say 10 
Btockholm. Teleg. mat. .. 1 | 
ey oe oe КЕ . 441 
* entsin ee ee ee oe 85 ^ 
Wellington .. бе Фә Vs 85 
Yokohama .. 8 $3 .. 585 
Total ee 214,881 Total £7,247 
Foreign Goods Transhipped. 
Montc Video. Teleph. mat, .. £9 
Sydncy. Teleph. mat. .. SQ 44 


Total ee ee £83 


Electrical Wares Exported. 
Wan mme APRIL бтн, 1898. WII ENDING APRIL 4ти, 1899. 


Adelaide oe . Value £334 Alexandria T Value £64 

Alexandria. Telep. mat. 16 sterdam .. ae e. ss 
Amsterdam ve T .. o Bangkok... - . B 

Barcelona .. Р Ат eo. 4l Buenos Ayres és 
Bombay  .. oo 5 8838 . „ Teleg. mat. 190 
Boulogne ee 84 Caloutta ee М • 11 
Calcutta ee Ca Town ee 44 
Town.. 389 Chinde ec 18 
Colombo 5¹ Colombo 284 
East London 51 Delagoa 5 
Flushing B6 erara ss 24 
Genoa е8 X T .. 600 Durban - és os 31 
Gibraltar .. «€ T . 199 „  Teleg.mat .. 98 
Mal oe oe is .. 196 . Genoa , “з 285 
Madeira ee ee . ee 40 Hong Rong: ee oe 1,020 
Melbourne . 185 Labuan. Teleg. mat. .. ~ea 
50 Teleg. mat. 500 Launceston.. vs - $ 1% 
Port Elizabeth .. 670 . Melbourne .. 5 és .. 170 
val.. sè si T oe 815 Monte Video Vs T P« 70 
Rio Janeiro.. oe Vs T 68 + T ; 7 
Stockholm. Teleph. mat. 100 | Reval.. s4 24 
Sydney - zé oe . 847 Rio de Janeiro 79 
Trieste. Te‘eg. ma. „ 400 Rosari is T E 9 
Trinidad ae vs 58 16 St. Petersburg m Е 55 
Yokohama .. .. .. «o 3% | " Teleg. таё .. 125 
dney T © ee oe 108 
alparaiso .. .. 100 
We n.. . 399 
Yokobama .. .. 96 
Total vs 26,870 Total 29,458 
Fereign Geods Transhipped. 

Oporto ue. Жа .. £191 Durban. Elec. mat. .. 290 
New York. Elec. machinery... 106 


Total ..  .. 2101 Total .. .. £135 


Acme Cireulaters,— The. Steam Boilers Oironlator 
А a 
VVV 


they give a clear description of their circulator in its tion 
to the cross tubes of and Cornish boilers the 
more rapid of steam. A note is included of a recent test 
made on two 24 feet x 6 feet 6 inches, situated side 


cent. in time. Evaporative tests taken at various intervals during 
whole month confirmed these results. 


very appreciable saving in fuel. 
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Bankruptcy Proceedings,—At a sitting of the London 
po apoy Oourt held last Friday before Mr. Registrar Brougham, 
Edward Baldwin Pym, electrical «ngineer, formerly of Bar Chambers, 
Scarborough, next of Bramwell Gardens, South Kensington, and now of 
Burnhan, attended for public examination upon accounts showing 
liabilities £3,744, and asseta nil. In the course of his evidence the 
debtor said he had been entitled, under the will of his uncle, to a life 
iaterest in £10,C00, but that had been terminated by the bankruptcy 
proceedings. He only owed about £130 in respect of the electrical 
business, and a sum of £1,800 owing to his brother-in-law was to be 
paid by his wife when she succeeded to some property to wbich she 
was entitled. His business at Scarborough was not successful, and 
he had been concerned in various bill transactions. The exemination 
WAS concluded. 

A statement has been isiued by the Official Receiver for Hudders- 
field (Mr. J. Arthur Binns) to the creditors of James E. Stott & Co, 
trading as electricians at 10, Wod Street, and Byrom Arcade, 
Huddersfield. The gross liabilities are estimated at £731, snd the 
assets, after the payment of preferential claims, at £274, kaving a 
deficiency of £323. The deb‘or attributes his failure to lcs:es on 
contracts and on the manufacture of electrical fittings. 

The first meeting in re J. E. Stott, electrician (J. E. Stott & Oo., 
Hudderafleld), will be held on April 24th, at 12 noon, at the Official 
Reoeiver’s chambers, 19, John William Street, and the public examina- 
tion on April 28th, at 2 p.m., at the Oounty Court, Huddersfield. 


Books Received.—" Inwood's Tables for the Purchasing 
= ишы, &c.,” by W. Schroling. Crosby Lockwood & Son, London. 
в, net. 
“The Electrical Transmission of Energy." A manual for the 
design of electrical cirovite, by A. V. Abbott. Sccond edition. 
London: Sampson, Low, Marston & Oo. 


Car Fatality.— A dock labourer was killed through being 
knocked down by an electric саг in St. James’s Street, Liverpool, on 
6th inst. The jury attributed no blame to anyone. 


Carbide Manufacture in Bosnia.—What is claimed 
to be the largest calciam carbide factory in Europe has just been 
started at Jajce, Bosnia, by the Bosnian Electrical Company, of 
Vienna. Water power is utilised. The existing electrical plant, 
which has been supplied by Mesars. Schuckert & Co., of Nurembourg, 
пава сараси оќ 2,000 H.P., and it is shortly to be increased to 

A р 


Catalogue.—Messrs. W. J. Edwards & Co., of Birming- 
ham (who have just removed their London office and warchouse from 
31, Holborn Viaduct, to 59 —61, Hatton Garden, E. O.), send us a copy 
of their new catalcgue of electric light fittings. It contains a 

number of designs, some of which are very pleasing, of electroliers, 
brackets, standards, pendants, and other electric light fittings which 
they make in brass, copper, bronz», and wrought-iron. | 


Charge of Forgery.—At the Mansion House before ‘the 
Lord Mayor last Saturday a young labourer named Creighton: was 
remanded on a charge of 3 to obtain, by means of a forged 
order purporting to be signed by Mr. Loo Banderland, the agent to 
the Brush Electrical Engineering Company, Limited, 33, Victoria 
Street, Westminster; four coils of wire and one coil of cable to the 
value of £10; and further with obtaining, on the 11th inst , four 
coils of cable to the value of £9 9з. 8d., and on the 12th inst. two 
coils of cable and four coils of wire, worth £9 1s. 8d., the property 
of the India-Rubbor, Gutta-Percha, and Telegraph Works Company, 
Limited, 106, Cannon Street, by means of similar forgeries. 


, Correction.—Messrs. O'Gorman & Cozens-Hardy ask us 
to say that they are not conuscted іп any way with any manufactur- 
ing firm. Through а misunderstandiog they allowed th»ir name to 
appear in the current issue of the Directory in uh a way as 'o convey 
this impression. 


Electric Pamping.—An electric pump has been fixed at 
the South Rhondda Colliery, in South Glamorgan, at a distance of 
900 yards from the bottom of one of the shafts. It is worked by 
means of a generator on the surface and throws the water to a spot 
500 yards distant. 


Free Wiring.— The Corporation of Tunbridge Wells 
haviog entered iuto a contract for free wiring with the National 
Eleet io Free Wiring Company, Limited, of Faraday House, Chariog 
Cross Road, London, W.O., this company has opened temporary 
premises at Bedford House, Mount Zion, during the building of a 

ent showroom. Several installation orders are already in 
hand, including motors for printing works, бс. The Salisbury 
Elsctric Light Company have also entered iato а contract with the 
National Electric Free Wiring Company, Limited, and the latter 
company has commenc d operations, the temporary address being 
Town Mill, Bsliebury. A similar contract for free wiring at North- 
ampton has been sealed batween the Supply Company and the 
National Electric Free Wiring Company, Limited, whose temporary 
address is care of the Electricity Works, Angel Lane, Northampton. 


Fuel Economisers. — We understand that the largest 
single order for fuel economisers that has ever been placed, has 
recently been given out by the East End Electric Railway Company 
for the new power station at New York, United States of America. 
Keen competition existed amongst the various makers, bat in the 
end the well-known Green's improved modern economiser was 
dr This is an important order snd amounts to about 10,000 
ü 


A German Company.— Mesers. Garbe, Lahmeyer & Co., 
of Aachen, have reconstructed their business and formed it into 
a limited liability company with a capital of 3,000,000 marks. The 


directors will be Herr Heinrich Garbe, and Herr Clemens Adam, 

the former chief engineer; and Herr Max Muller will act as adviser 
to the company. The managers of the company will be Herren 
Commerzienrat Gustav Talbot, Carl Springsfield, and Arthur Pastor. 
The company is now known as D. uteche Elektr'zíü's— Werke Zu 
Aachen—Garbe, Lahmeyer & Co." 


Liquidations, Dissolutions, and Other Notices.— 
Tbe Coventry Electric Tramways, Limited, will meet at 17, Hertford 
Street, Coventry, on May 17th, to hear an account of the liquidation 
proceedings from the liquidator, Mr. Е. T. Peirson. 

Mestrs. A W. Jackscn and F. J. Coleby (Jackson & Ooleby, elec- 
trical engineers, Thayer Street, Manchester Square, London) have 
dissolved partnership. Mr. Coleby will carry cn tte business and 
attend to debts, &c. 

Messrs. F. & A. H. Hcdgeon (Е Hcdgaon & Oc., electrical engineers, 
56, Gresbam Btreet, E.C.) have dissolved partnership. 


A New German Accumulator Company.— The Minerva 
Accumulatoren- Fab:ik Gesellechaft is the title of a company which 
has just been formed in Berlin with a capital of £5,000. 


Private Telephones.—Although the telephone is becom- 
ing increasingly regarded as an indispensable feature of commeicial 
life, and ite application as reflected in the reports of the National 
Telephone Company is growing by leaps and bounds, there is reason 
to hope that the future extensions will far outehine the past advances. 
Not only will advances be made in exchange lines, but it is believed 
that there is very considerable room for development in the direction 
of private telephone installations. There are thousands upon thou- 
sands of warehouses in this country we imagine, which have no up-to- 
date method of communicating from department to department or 
from room to room, and it is sometimes hinted that the trade does 
not push the business thoroughly and bring it bsfore the attention of 
likely users. .Those who have tried proper methods apprecia'e 
the advantages which they carry in their train, and they would not 
care to relinquish their use. Various firms have for many years been 
doing their best to pire private telephone apparatus, and have 
thus brought it to the high degree of perfection which characterises 
it to-day, when the fitting-up is properly done. Among the more 
recent inventions in this field is the Handoom" intercom- 
munication telephone of the General Electric Oompany, Limited, 
for which is claimed ite all-round adaptability to any condition 
of fixing that may arise. As regards neatness of appearance 
and finish, we should think the apparatus, a specimen of which 
is before us, good enough for any сое, however palatial in its 
furnishings. From our illustration it will be seen that the instru- 


Fin 


REC? No 
328180 


ment can be fitted to almost any povition, this being largely due to 
the fact that the automatic switch hook of the ordinary form of 
telephone is entirely dispensed with, so that the hand combination 
can be suspended or laid down in any position that may bs con- 
venient. The switching arrangement for disconnecting the bell and 
closing the telephone and microphone circuits is contained in the 
handle of the hand combination, and takes the form of a lever which 
has to be kept on whilst using the instrument. Inside the con- 
taining case is the induction coil, call bus ar, and the con- 
necting terminals. The number labels are arranged so that they can 
be adjusted to read in any direction according to the tion in 
which the instrument is fixed. As the wires leading into instru- 


ment may come from any direction, it is not possible to make а bard. 


and fast provision for their entrance to the interior of the instrument. 
Provision is therefore made for an entrance on each side and one at 
the bottom of the case. These entrances are closed by а small 
nickelled plate, and all that is necessary is to remove the plate from 
the side at which it is required to enter. The Handcom” set can 
be used in connection with any of the General" intercommunica- 
tion instrumenta. It is made for wall, desk and other use. 
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Remeovals.—It is stated that Mr. Norman H. Edmond- 
son, electrical engincer, has just removed from Queen Street to 
Market Street, Morecambe, having "bought out” the sheriff and 
stopped the sa’e announced on his premises for April 10th. 

Mr. James Wilson, electrical engineer, &c., has just remcved from 
147, St. John’s Hill, Battersea, S. W., to Ferrier Worke, North Street, 
Wandeworth, 8.W. 

Messrs. Sax, Slatter & Co., Limited, of 1, Basil Street, Sloane 
Street, 8.W., notify that on and after April 8th all communications 
ehould be addressed to Foresters’ Hall, Clerkenwell, E. O. 


Rise in German Electrical Príices.— The Berlin 
correspondent of the Financial News says that the German Elec- 
tricity Works are announcing, through the medium of a circular, that 
in consequence of the higher prices of raw materials they have 
decided to increase by 5 p cent. the prices of various electric 

ucts. The circolar is signed by the seven most important works 
n Germany, viz., Messrs. Siemens & Halske; the General Electricity 
Company, at Berlin; Schuckert & Oo., at Nuremberg; the Helios 
firm, at Cologne; Kummer, at Dresden; and Lahmeyer & Oo., at 
Frankfort. Only а few smaller concerns have not yet made known 
isi en Their adhesion to the “ring,” however, is very 
probable. 


St. James's and Pall Mall Electric Light Company. 
—The amount of electricity sold by the company for the quarter 
ended March 25th is returned at 1,161,987 units, estimated to produce 
£21,061, as against 1,016,642 units, which produced £20,036, for the 
corresponding period of last year. A further reduction of charges 
was made from January let last. 


Theft.—On the 15th inst. Mr. Loveland Loveland, Q.C., 
sitting at Newington, sentenced W. Clark, J. Williams, and J. Smith 
to twelve, eight, and four months’ hard labour respectively for bavin 
stolen a quantity of electric light cable, the property of the Orys 
Palace Electric Supply Company. Two others named Gunning and 
Rodd were acquitted. | 


The Wehnelt Interrupter.—On 12th inst. at a meeting 
of the Hunterian Society at the London Institute, Finsbury Circus, 
Messrs. W. Cox, Limited, exhibited the above interrupter 
working with one of their 14-inch spark coils. The tube шей was a 
Cox Record. There were 24 2-volt accumulators employed, and no 
resistance was used. The tube worked with perfect steadiness the 

whole of the evening and the interrupter was almost noiseless. It 
was pronounced a great success, and proved beyond a doubt that it is 
рон to use this interrupter for long rune with the ordinary tubes. 

e current taken was from 5 to 6 amperes. A number of interesting 
examinations were made. 


Wire Rope Preservation.—We have received from the 
Hartlepool Oom a pamphlet on their wire rope preserving 
compound named Glissautoline. This composition is claimed not ouly 
as a preservative bat as a lubricant, and an experiment by Mr. 
Biggart is quoted which showed that while an unlubricated stood 
16,000 bendings before fracture commenced, a rope constructed on the 
lubrication principle stood 38,000 bends over the same pulley. In 

this wire rope the cores and the wires are thoroughly ocated 
with the compound. A sample immersed 12 weeks in a solution 
of brine—one salt to three of water—was unaffected. Other samples 
were all unaffected after immersion of 10 weeks in exhaust steam; 
10 weeks in water at 140°; 22 days in strong colution of sulpharic 
acid; the same period in the solution at 280° F.; 12 weeks in sea 
water; 17 weeks in the open air; snd 12 weeks just buried in earth 
and a gru to moisture from a hot water overflow at 140°. Two 
weeks in strong ammonia sclution also left no effects. It is also 
claimed that a rope cgn be recoated should the material in time be 
worn off or absorbed by dust. 


ELECTRIC LIGHTING NOTES. 


Ambleside.—At last week's meeting of the Council the 
Elcctric Light Committee reported that Mr. Charles Hopkinson had 
considered tenders for the electric light installation. The total 
amount of the tenders recommended by him as most favourable was 
£3,111. This sam provided for a large пете соси of the number 
of lights before the machinery and mains would be overloaded. The 
committee recommended tbat application be made to the Local 
Government Board for authority to borrow £4,000, to provide for the 
£3,111, buildings, professional charges and extension of mains. Nego- 
tiations with the Windermere Company had b:en progressing for a 
supply in bulk, but after discussing the figures with Mr. Hopkinson 
the committee decided that the offer made by them would not be to 
the advantage of the Council to accept. Mr. Hopkinson then 
addressed the Council, saying that after the death of his elder brother 
he had been instructed to work out the details of the scheme, and he 
found it would be distinctly advantageous to the Council to edopt 
the continuous system and gave his reasons for arriving at this con- 
clusion. The tenders he bad got in were more favourable than he 
had expected, and there were 24 in number, and he named the ones 
recommended for acceptance. He e:timated the total capital re- 
quired at £3,800, which would include the contracts for the three 
departments of work. Oalculating the loan at 3 per cent. for 30 years 
would make it £194 per annum, labour £130, gas £100, repairs, re- 
newals and depreciation £160, making a total of £574. e Win- 
dermere Electric Sapply Oompany had cffered to supply the bulk, 
giving two terminal wires intoa meter, and giving a current at 
2,000 volta. They offered it now at 32d. per unit, though their 


original price was 4d. Taking it at the lower figure it would come 
to £593, as net £574 for the Council to supply theirown. A long 
discussion followed, and it was ultimately ided to adjourn the 
matter for a fortnight. 


Alderley Edge.—New works sre now being erected on 
land at Belmont, near Alderley Edge, for the Alderley Edge Electric 
Supply Company. It is hoped that the village will be lighted during 
the coming summer. 


Ashton.—The Corporation hopes to be in a position to 
supply current in a few days. | 


Asylum Lighting.—The governors of the Richmond 
(Dablin) District Lunatic Asylum are protesting against ‘the action 
of the Board of Control in accepting the tender of a Belfast firm for 
the supply of electric light to Portrane, inasmuch as the Board of 
Governors, although responsible for the management of the Asylum, 
have not had any opportunity of examining or reporting upon any 
such tender, and they request the Board of Control to submit those 
tenders to the Board of Governors. 


Barnsley.— Mr. S. E. Bastow, of Hull, has been appointed 
clerk of works in connection with the construction of the electric 
lighting. plant, and to afterwards ron the plant. The mains are now 


Beckenham.—The British Insulated Wire Company has 
submitted names of bondsmen to give security for the proper carrying 
out of the electric lighting contract. The Board of Trade has sanc- 
tioned the proposed system of electrical supply. 


Belfast.—The engineer’s summary of the electric light 
rental for quarter ending March 31st, shows that the quantity of cur- 
rent consumed was more than double that cf the corresponding period 
of last year, and that the average price for lighting was ‚ per 
unit against 64d. in the corresponding quarter of last year. 


Bermondsey.—At a meeting of the Vestry on Monday 
Mr. Оох, chairman of the Electric Lighting Committee, reported 
that the first reading had already taken place of the Billto confirm 
the provisional order granted by the Board of Trade, and that the 
Bill had been referred to the examiners of petitions for private Bills. 
The Committee stated that in the event of the Bill being read 
a second time and opposed in Committee, it would be necessary to 
brief counsel to support the Vestry's case, and they had instructed 
the clerk to retain counsel for that purpose. Commenting upon the 
position, Mr. Ocx remarked that they were two months ia advance of 
last year, so that the Vestry stood a better chance of getting the Bill 
passed than last year. It was decided to approve the action of the 
Committee. The Electric Lighting Committee fartker reported that 


the Board of Trade have made an award in the appeal of the London 


Electric Supply Corporation again:t the disapproval by the boy d 
of the laying of mains on both sides of several streets. The award is 
as follows :—“ (1) That mains are to be laid on one side of the street 
only, except in Bermondsey New Road, between Grange Road and 
the bo 9 of the parish of Bermondsey; (2) That where the 


 undertakers bave already laid trunk mains the new mains shall be 


as far as possible, laid under or over the trunk mains; (3) That 


in case the undertakers require hereafter to lay a main on the 


other side of any street to that in which they may have laid mains 
under thie decision for the purpose of supply to one or more con- 
sumers, they shall serve a notice and plan upon the Vestry, as required 
by Section 14 of the order cf 1889." Commenticg upon this decision, 
the Electric Lighting Committee stated that, with the exception of 
Bermondsey New Road, they had been successful in preventing the 
company from laying mains on both sides of the stre:te. The London 
Electric Sapply Corporation had given notice of intention to con- 
struct transformer boxes in certain streets. It was decided to approve 
the works subject to the c.vers of all boxes at the street le vol 

* constructed of the Patent Safety Tread Company's patent material 
in lieu of the concrete covers fixed in two cases.” 


Birkenhead.—The chairman of the Watch Committee 
said last week that it was и! 5 to 805 T 5 
igh at present owing to the expense. ат еп m- 
mitten d is considering the Government telephone proposals. 


Bsotle,— Yesterday evening (20th ne the public inau- 
guration of the municipal electricity works took place. The party 
subsequently dined at the Town Hall by invitation of the Mayor 
(Oouncillor W. R. Brewster). 


Bradfvrd.—At last week's meeting of the Gas and 
Electricity Supply Committees, a on arose on the charges to 
consumers for electricity chi: fly for motive power purposes, and Mr. 
А. H. Gibbings, the electrical engineer, ie to report upon the matter. 
It is suggested that a tender amounting to £3,000 be accepted for 
new batteries at the old works. 


Bridgend.—The English Industrials Company, Limited, 
has óffered to take over the provisional order for the district and pay 
the Council 5 per cent. of the annual net profits of the undertaking. 
The company offers to lay mains over the whole of the compulsory 
area within 18 months of the date of the transfer. The Finance 
Committee is cons:dering the matter. 


Bristol.— The Electrical Committee has been again going 
into the question of main extensions, and has decided to lay mains 


.for the lighting of a portion of Rupert Street, and on to Horfield, 


also from Chantry Road to Hurle Orescent. 


Cardiff.—Messrs. S. F. Walker & Co. are asking for a 
supply of 4,500 units per annum for motive power purposes if they 
can get it at 2d. per unit. Mr. Applebee says that the charge is at 
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present 244., but he suggests that when the quantity exceeds 4,000 


2d. The fi 


yterian 
Mr. Applebees advises that if 
the mains are extended the strects traversed should be lighted 
electrically and the residents canvassed. 


Magram fro Oden, Mating Pus the supply eder mag 
ca m tta, that the su 

for lighting and power has been commenced in that city. This is eaid 
to be the first occasion of the supply of electricity from a central 
generating station in India. 


Chatham.—The Council has decided to ask a number 
of firms to tender for the wiring and fitting of the Town Hall for 
electric lighting. 


E aon Bg is stated Шш a ша пиа 
gineer corresponding t as to 
cost, Ао, of lighting the village electro — 


by large reflectors, and a number of 
lamps of various O.P's. 


ort Arthur. 
Darfield. — At the last Oouncil meeting the olerk 
ie secte is Conta Spring Loc power ts reply шо 
& or su e towns 
. Government Board had decided not to 
proceed any further with the шашу, in consequence of the heavy 
cost of the proposed plant and main ; 


Devonport:—The Council last week confirmed the 
appointment of Mr. Furness as resident electrical engineer. It has 
been resolved to proceed with the lighting of all the main roads in 
the outer wards by electricity forthwith. The capital ou 
£7,000, and this will form the nucleus, so to speak, of the general 
electric lighting scheme. Mr. Furness will bring up a report on the 
matter. 

Dollar.—The Burgh Commissioners on Monday con- 
sidered a letter from Mr. W. T. Purves, of Edinburgh, asking to be 
allowed to submit an electric light scheme. The Commissioners 
decided to favourably consider any scheme. 


on electric lighting in wbich he says that electric 


in the first year, but it might in 
were 


the second and certainly would in the third if the 

ully designed and He recommends a site in Station 
Road. The estimated cost of the scheme is put at £19,833. The 
ee ee week was two 
mon 


Douglas (1.0.M.).—The Town Council on 12th inst. 


decided, by 14 votes to 5, to establish an electrical DEN 
the lines suggested in Prof. Fleming's report. A special ttes 
was appointed to report to the Council in due course. 

Dablin.—The application of the Dublin Corporation to 
Parliament for a Bill to ‘enlarge its boundaries has forced 
upon the Corporation the idea of the absolute necessity of dealing 
with the electric lighting of the city on a more comprehensive basis 
than hitherto. The site in Fleet Street, at the back of the Bank of 
Ireland, is so cramped, that extensions there cannot take place, and 
it has more than спое been suggested that an admirable site was 
available for new works at the Pigeon House Fort, which, though 
some 3 or 4 miles from the centre of the city, combines the immense 
advantage of absolute freedom from nuisance, coals delivered by ship 
into the bunkers, and the Irie h Sea for the condensing pond. Anxious 
to place themselves in a position to convince Parliament that they 
were in earnest, the committee applied to Prof. Kennedy to lay a 
scheme before them; but when the representatives of the committee 
interviewed the Protessor, he had taken his ticket for New York, and 
failing Prof. Kennedy, the work has now been entrusted to Mr. 
Robert Hammond, who already has two important electrical under- 
takings in hand in the immediate neighbourhood of Dublin, curiously 
enough within the area which the Dublin Oorporation is to 
annex, viz. Rathmines and Pembroke. It is expected that the initial 
outlay upon the new eite, with the mains extension that follows in its 
wake, will be £100,000. 


Dudiey.—The wiring and lighting of the Corporation 
supply station for tramways and lighting is being carried out by 
Mesars. Whittaker Bros. The plant for running the tramway system 
is nearly completed. 


Dunblane.— The convener of the Lighting Committee 
has reported that his committee have had a joint meeting with 
Bridge of Allan Commissioners with a view to both places joining 
for a supply of electric light. I¢ was said that it would not pay 
either of the two places to provide an installation, but, joining 
iier the Edmundson Company is willing to take the project 
in 


Ecclesall.—The Guardians paving соңы the scheme 
for electrically lighting the new hospitals and the workhouse pre- 
mises, have decided that they cannot adopt it at present in view of 
the increased cost compared with gas. 


Edinburgh.—The Council has remitted to the Electric 
Lighting Committee to as to the charge to be made for 
electrical energy for the year 1899-1900. 


Electric Light and Harbour Defences.—In the Honse 
of Commons on per gr ge reply to Oolonel Kenyon-Slaney, Mr. 
Powell-Williams said electric light service in each section of a 
fortress is under the section commander, through the officer in charge 
of submarine mining defences, who isa Royal En . The 
commander is under a Royal Artillery officer, who is also under the 

edíate orders of the section commander. The general officers 
comman ble for the efficiency of their harbour 
defences, and there is no reason for supposing that they are dis- 
satisfied with the electric light service. 


Enniskillen.—The Council has asked a local firm to 
F of the new Town Hall by gas and 


Falkirk. — In relegating the consideration of the question 
of new gas works to the gas engineer and , the Gas Oom- 
missioners have instructed them to bear іп mind the possibility of 
ses аач h 3 ur үн егы е де айа ш 
опе who an 
putting down turbines at the water works for driving age tore 


5 


Felixstowe.—A Stowmarket firm is gaid to be negotiating 
= purchase of land for the erection of an electric lighting 
on. 


Falham.—The tenders submitted to Mr. Medhurst's 
fication for electrical t, &., came before the Vestry on 

ednesday. They are as follows :— | 

The General Electrio Company, Limited . 445,718 7 10 


The Brush Electrical Engineering Company, Limited. 47,282 0 

Messrs, Ferranti, Limited .. 25 "E є% - .. 49,389 17 2 
Messrs. Johnson & Phillips ч - ja - .. 49,927 6 0 
Messrs. John Fowler & Co, Limited. is è 60,815 2 6 
The British Insulated Wire Company, Limited 51,544 8 6 


Garston.—At the District Council meeting on 17th inst. 
the legal adviser reported that the Garston District Electric Lighting 


Company had agreed to the insertion of the clause in the 


agreement 
providing that the company should bear the full costs of applying 
for the sanction of the of Trade to the transfer of the Ooancil’s 
electric lighting order to them, whether granted or not. A letter 
was read from the серо District Lighting Company offering to 
teke over the work. veral members having remarked that the 
terms of the- Liverpool District Company were too high, the agree- 
ment T the Garston Company (Messrs. Atherton & Nesbit) was 
approv 


Grimsby.—The Local Government Board inquiry having 
been held, the Council has authorised the Public Lighting Committee 
to invite tenders for the building of electric lighting plant and for 
machinery. 

Heckmondwike.—The Electric Lighting Committee has 
agreed upon its which is unanimously in favour of the adop- 

accordance with 


tion of an electric lighting scheme for the town, in 
plans prepared by Mr. Hawtayne. ' 

Hendon.—It is stated that as a result of the Board of 
Trade inquiry,an arrangement has been arrived at for the assign- 
ment of the provisional order to the Electrical and General Engineer- 
ing Company as soon as granted to the Council. 

Hornsey.—The District Council on Monday referred ш 
a special committee the question of bringing up a full report as 
the provision of a central station for the generation of electrical 
energy, the cost of the necessary buildings, machinery, equipment, 
distributing and feeder mains, &c., with power to obtain expert advice. 
The сооп already pis a гого отс, and the age 
expressed intention of opposing scheme at every stage. 
Oouncil lavo refused a number of offers to take over tho order: 


Iiford.—The Council, through committee, is arranging 
for the purchase of land in Ley Street for electric light station, 
tramways depót, &c. Mr. Hawtayne’s supplemental report on elec- 
tric lighting has been adopted, and he is now getting out specifica- 
tions for inviting tenders. Application is being аут А ito the Local 
Government Board re loan. 

Islington.— The Vestry have decided to acquire certain 
property in Newington Green Road for the purpose of a sub 
transformer station. The Electric Lighting Oommittee reported at 
the last meeting that Messrs. Johnson & Phillips had discovered an 
error in their tender for the supply of carbons, and that they were 
therefore unable to complete the contract for that article. On the 
recommendation of the committee it was decided to accept the 
tender of Mr. Oscar Scholzig, 8, New Broad Street, E.C., for carbons 


in lieu of the other firm. Tne committee recommend the Vestry to 


increase the salary of Mr. O. H. Yeaman, assistant electrical engi- 
neer, from £200 to £250 per annum, and by two further annual in- 
crements of £25 each. 


Keighley.—The Council has decided upon the Low 
Bridge site for electricity works, and an electrical engineer is to be 
engaged to prepare plans and estimates and to superintend the laying 
down and running of the undertaking. 

(Continued on page 647.) 
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HAMMERSMITH ELECTRICITY WORKS 
EXTENSIONS. 


‘THE electricity works of the Hammersmith Vestry, which 
were opened in November, 1897, have now been extended, 
and already the capacity is more than doubled. The station 
commenoed running with three sets of 125 kw. each and a 
small 25 kw. day-load plant, but owing to increasing demand 
it soon became necessary to arrange for additional machines. 

Most electrical manufacturers have of late been experi- 
encing considerable difficulty in turning out work with 
desirable rapidity, owing to the large number of orders in 
hand and also owing to the arrears left to be worked off after 


itself in the predicament of some other undertakera who 
find it necessary either to apply for Parliamentary powers for 
compulsory purchase of sites upon which to extend their 
works, or to erect a second station. The extension just 
carried out consists of an enlargement of the engine room 
by 66 feet x 27 feet, where two new E. C. O.-Robey 800-kw. 
steam alternators are now in position. Space is also left for 
a third set of like capacity with Ferranti alternator and 
Robey engine now on order, | 

We show in one of onr illustrations ап interior view of 
the station, in its extended state, with the three 125-kw. 
Ferranti-McLaren steam alternators in the distance, the two 
new machines appearing in the foreground. These two 
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the termination of the engineers’ strike. It is therefore not 
sarprising that before the contractors were ready to lay down 
the extension seta the original Hammersmith machines were 
heavily overloaded every night, latterly to the extent of 30 or 
40 per cent. 

. The site of the Hammersmith supply works is splendidly 
situated for extensions, there being something like seven 
acres available, The outlook for electricity supply business 
is во promising, that Mr. G. G. Bell, the engineer and 
manager of the worke, is confident that before many years 
have flown the greater portion of this land will be occupied 
in some way or other for the purposes of the undertaking. 


There is no likelihood of the Hammersmith Vestry finding 


300-kw, sets nightly run away with the whole: of the-load, 
the maximum b2ing 550 kw. The old machines are kept in 
reserve. The three rectifiers for the purpose of street arc 
lighting originally stood in the main station, but these have 
now, for the sake of convenience, been placed in а special 
off-room to the right, and two new rectifiers which differ 
somewhat from the original machines as will be seen later, 
have been introduced to meet the extended street lighting 
which was inaugurated on March 276b. . . — | 

The class of consumer supplied consists chiefly of second- 
rate shops, and the day load is very small, being on an average 
50 kw. | E | 


When the station was erected, room was allowed for an 
| F 
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axtra water · tube 
boiler, and tbis has 
now been supplied. 
A new boiler house 
and coal store are 
also in course of 
erection. A Green’s 
fuel economiser 
(144 pipes) is placed 
in the main fiue. 
As the president of 
the newly consti- 
tuted Smoke Abate- 
ment Society is a 
resident of the 
Hammersmith dis- 
trict, one is tempted 
to inquire what the 
engineer - in - chief 
has to say about the 
smoke question. 
It seems that with 
Welsh coal and 
hand firing the 
works enjoy а prac- 
tical immunity from 
black smoke. On 
one or two excep- 
tional occasions 
complaints have 
been lodged, but 
generally speaking 
there is little 
trouble. 

The new Babcock 
and Wilcox water- 
tubs boiler is of 212 
H.P., and is oom- 
plete with fittings. 
It forms one of 
a series of tbree, set 
in continuous bat- 
tery, and all of 
equal power. It 
has a heating sur- 
face of 2,437 Square 
feet, and a grate 
surface of 44 square 
feet. The general 
construction fol- 
lows the well- 
known type of 
Messrs. Babcock 
and Wilcox’s 
double-drum boiler, 
in which & series of 
4-inch tubes, sloped 
at an angle of 15°, 
are connected to the 
front and rear end; 
of the steam and 
water drums by so- 
called headers. 
Wrought - steel is 
used throughout ia 
this boiler with the 
exception of the 
mud drum, which 
is of cast-iron. 

An important 
acoessory, formin 
part of the boiler 


of long tubes, 1j 
inches in diameter, 
and bent into the 
form of a long 
“U,” the ends bein 
simply expand 

into wrought - ateel 


Sincre SET. 


REcTIFYING Room. 


boxes. The supet- 
heater һава healing 
surface of 340 
Equare feet. The 
superheated steam, 
after traversing the 
whole length of 
these tubes, is col- 
lected in the boxes 
and passes from 
these throngh three 
4-inch diameter 
pipes, which con- 
nect to а crow 
above the boiler 
drums, from this 
throngh the stop 
valve and isolating 
valve to the steam 
piping. А crocs: 
18 20 inches 
iameter, is placed 
above the неа and 
water drums from 
which saturated 
steam can be drawn 
from е boiler. 
Access is obtained 
to the interior of 
the boiler by the 
usual hinged doors, 
while the entire 
exterior surface of 
the tubes can be 
effectively с:еапей 
from soot at any 
moment by the 
opening of a cock, 
which allows st-am 
to issue in the 
form of fan-shaped 
jets above snd 
aroucd every tabe 
in the boiler. The 
fittings include a 
deadweight safety 
valve, & high and 
low water alarm, 
6-inch and 24-inch 
steam stop valves, 
two f check 
valves, еше the 
boiler to be fed by 
a duplicate main, 
besides the usual 
pressure and water 
gauge fittings. А 
saddle gangway 
runs across the top 
of the boiler, per- 
mitting easy access 
to the steam stop 
ее А 
team is suppli 
to two vertical roms 
compound. ора: 
sing engines, 
Robey & Co., Ltd., 
of Lircola, with 
cylinders 174 inches 
x 85 inches x 2 
feet stroke, work- 
ing at 150 revolu- 
tions per minate 
with a steam pres- 
sure of 140 Ibs. 


and  Rowland's 
patent Tripp cat- 
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off motion, automatically controlled by the governor and 
adjastable when running, the low pressure with ordinary slide 
valve, with Mayer's cut-off for hand adjustment. Both high 
and low pressure cylinders are fitted with steam jackets oon- 
nected to traps, a jacketed receiver is placed between the two 


BERRY TRANSFORMER. 


cylinders and all are lagged with non-conducting material 
and covered with blue steel which gives a neat and finished 
appearance. The cylinders are mounted on cast-iron 
standards and stayed with bright steel columns in front, the 
standards forming the guide for the crosshead. All bearings 
are lubricated from overhead tanks with distributing pipes, 
and the oil is returned to the tanks by pumps on each 
engine. Suitable splash guards prevent oil from splashing 
on to the alternator and exciter. A large steam separator is 
fixed on each engine bedplate close to the stop valve and 
connected by copper pipes to a steam trap, as are also the 
drains from the cylinder jackets, receiver, steam cheste, &c. 
All bearings are white-metal lined. The nominal H.P. is 500 
non-condensing, and an emergenoy load of 600 H.P. when 
condensing. 

From the line of engines in the main building the steam 
is carried direct to one of Ledward’s patent evaporative con- 
densers, designed to condense 20,800 lbs. of steam. This 
plant is arranged in duplicate, and the connections are made 
to allow of extension in the future without interfering with 
continuous working. The condenser is connected by branches 
to the upper or inlet ends in such a manner that the steam 
as it descends to the outlet to the air pump is condensed, and 
passes direct to the air pump. The form of pipes used is 
claimed to give a larger amount of oooling surface per 

und of steam to be condensed than any other type. 

ith this condenser a vacuum of 26 inches to 28 inches 
of mercury is steadily maintained. 

To the left of the main station is an annex, in which a 


steam driven combined feed and air pump and electrically 
driven circulating pumps are in position. The air pumps, 
which have been supplied by Messrs. W. Н. Allen, Son 
and Co., of Bedford, are of the well - known twin single 
acting type driven by a compound engine, the air pamps 
being connected directly to the croasheacs of the pistons by 
means of side rods and cross bars, the piston rods themselves 
being connected to the double-throw crank by means of 
ordinary connecting rods. The cylinders are compound, the 
diameters being respectively 9 inches and 14 inches, both 
having a stroke of 8 inches. The air pumps are 16 inches 
diameter x 8 inches stroke, and are fitted with gun-metal 
liners and gun-metal valves, seats and guards, the valves 
themselves being of India-rubber. A heavy fly-wheel is fitted 
to the crankshaft to ensure steady rotation. A governor is 
also fitted to prevent the engine racing in case of accident. 
The -speed at which this plant runs is about 110 revolutions 

minute, and at this speed it is capable of dealing with 
21,000 lbs. of steam per hour. Twocirculating pumps are also 
supplied of Messrs. Allen’s ** Conqueror " уре. ey are 
4 inches diameter and have discs 15 inches diameter. Each 
pump is driven by an alternate current synchronous single- 
phase motor, and is capable of discharging 10,000 gallons 
pər hour against a total head of 51 feet when running at a 
speed of about 960 revolutions per minute. The exhaust 
pipes run up through this room to the condenser on the 
roof. 

The alternators are constructed by the Electric Construc- 
tion Company, Limited, of Wolverhampton. Each alternator 
is built between the beds of the engine, the normal output 
being 135 amperes, with 2,800 volte, and maximum load 
158 amperes, 2,300 volts, at a speed of 150 revolutions 
miuute. The periodicity is 50 per second. The insulation 
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New RECTIFIER, 


resistance between the armature and frame is not less than 
10 meghoms, and between the magnet ooils and machine 
frame not less than 5 meghoms. 

The armature is stationary and built in 20 segments, each 
capable of bing separately taken out and replaced when 
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necessary. The iron core is of ample section and oomposed 
of the very best charcoal iron sheets not more than 015 inch 
in thickness, insulated from each other, the laminations 
baing in the plane of the magnetic fields. The core ів 
thoroughly insulated from the frame of the machine, and 
the coils again insulated from the core by means of tubes, 
composed almost entirely of mica. The conductor will not 
carry more than 1,500 amperes per square inch of section. 
The field magnet poles are the revolving part of the machine 
and are 40 in number, consisting of a cast-iron fly-wheel 
with steel pole-pieces securely fixed thereto; the current 
density in the field magnets is not more than 800 amperes 
per square inch. It is specified that, after ten hours running 
at normal output, the temperature of the armatare shall not 
rise more than 60? F. and the magnet coils not more 
than 30? F. above that of the surrounding sir. The terminals 
are erected on porcelain slabs at least 12 inches apart, and 
are thoroughly enclosed. The collector rings are of phosphor 
bronze, in two segments for coupling on the shaft. Each 


t 


AIR Pump. 


ring is provided with two gets of brushes and brush-holders, 
either get being ample for transmitting the marimum 
current without heating, contact being made by adjustable 
Springs, and each brush being provided with an insulated 
hold-off catch for keeping it away from the rim while the 
alternator is in use. 

Esch machine has its exciter driven by ropes from a 
separate pulley on the main shaft and is able to excite both 
alternators at maximum load withont undue heating or 
sparking. All machines work in parallel, but arrangements 


are made in the main switchboard for running separate 
engines on separate circuits in case of necessity. The third 
set now erecting has a Ferranti alternator with copper disc 
armature, - 

The extensions to the high tension switch gear were carried 
out by Messrs. S. Z. de Ferranti, Limited, and comprised the 
addition of 10 panels arranged to deal with 10 feedera, the 


CIRCULATING Pump WITH S:NGLE-PHASE ALTERNATING CURRENT 
Мотов. 


feeder panels оп the old portion of the switch gear being 
re-arranged so as to be made capable of dealing with alter- 
nators. The extension of 10 panels is exactly identical in 
every respect, with the original switch gear installed. 

In regard to the street lighting, the current is rectified 
from 2,300 volts, alternating, for the purpoze of lighting 
the three circuits of Brockie-Pell arc lamps which have 
jast been completed. The two extension Ferranti 
rectifier sets are each capable of dealing with 50 lampe, and 
two extension sections of switch gear are also supplied for 
dealing with these rectifiers. The rectifiers are as shown 
installed in а separate rectifier room, and the old rectifiers, 
together with their switch gear have been removed and placed 
alongside the extension machinery. 

The extension rectifiers themselves are in principle iden- 
tical with the rectifiers originally supplied, but modified in a 
few details, which modifications are shown by reference to 
the illustration on page 641. 
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We understand that rectifiers in accordance with this 
pote sph have given such satisfactory resulta that Messrs. 
erranti are enabled to standardise their manufacture, and 
by so doing can place upon the market a more finished article 
1n reasonable time. Р 
‚ There are now 150 arc lamps in regular use on the street 
lighting circuits, and this allows two of the rectifiers to be 
held in reserve. Each arc lamp pillar is also fitted with two 
92-C.P. incandescents for lighting after midnight. 
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Edmunds's automatic switch is fitted in the base of each 
post for switching in the incandescents as required. 

The main feedera and distributing cables have been all 
supplied by Oallender’s Cable and Construction Company. 
For the purpose of the new private lighting six new su 
stations have been erected. Current is transformed from 
2,300 volts to 110 volts in Berry transformers, supplied 
by the British Transformer Manufacturing Company, of 
London. | 

Each transformer is of 25 kw. nominal output. They are 
used in sub-stations or road boxes as required, either in 
parallel or in charge of separate circuits. The insulation 
was tested to double the working pressure applied after the 
transformera had run for 12 hours at full load inside the 
water-tight cases. We give the efficiency curve, as plotted, 
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Messrs. Callender’s Cable and Construction Oompany, the 
total cost of these being £16,000, | 

Ол the occasion of the inauguration of the extension in 
March, Mr. A H. Preece, the consulting engineer, showed that 
the first completed 12 months’ working had been exceedingly 
satisfactory, the revenue being £9,225 and the working 
expenses £5,467, leaving a balance of £3,757, or a gross 
earning of 9} per cent. on the total capital. 

We are perhaps giving expression to what everyone having 
any knowledge of the subject would expect, when we say 
that Hammersmith is repeating the experiences of other 
authorities who have launched out upon such undertakings. 
The Vestry is able to congratulate itself upon the possession 
of a very promising installation, which is making rapid 
strides under the efficient control of Mr. Bell, 
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from the readings taken by the makers after 12 hours’ run at 
full load. It will be noticed that the efliciency reaches 96 per 
cent. at J load, and is highest—98 per cent.—at 3 load, a M 


satisfactory result on a periodicity of 50 cycles per second. 


The tests were carried out at the Hammergmith station. The 
above 25-kw. transformers are enclosed in water-tight casee, 
and occupy a space 8 feet 6 inches high x 1 foot 9 inches 
in diameter, dimensions which are very convenient for road 
box working. | 
A new 20-ton overhead traveler has been supplied by 
Messrs. Marshall, Fleming & Jack. | 
The oost of the first extension is about £40,000, bringing 
the total capital expenditure, to date, up to £72,000. 
Farther extensions are now in hand, and within the last 10 
days contracts have ben placed for three new Babcock and 
Wilcox boilers of 500 H.P. each, two Musgrave vertical 
compound condensing engines of 1,000 H.P. each, and two 
Siemens iron core aiternators of 600 kilowatts output at 100 
revolutions per minute. The extensions of street mains will 
be Carried out by the Vestry, the cables being supplied by 


ENGLISH ENGINES ON THE MOVE. 


WE intimated last week that Messrs. Willans & Robinson 
had under test the first engine they have made of the 8 V: 
size, indicating 1,000 horae-power at most economical load, 
1,200 H.P. as maximum continuous load, and 1,500 H.P. as 
emergency load. It is intended for dynamo driving for 
traction work, and is one of a set of eight ordered for the 
Liverpool electric tramway scheme. . At the same time there 
was on the 5 bed an engine of 3 R size, to indicate 
from 500 to 600 H. P., one of the two ordered for the City 
and South London Railway Company. 
We believe that the engines turned out by the Rugby 
firm last year amounted in the aggregate to 40,000 horse- 
wer; this year they anticipate an output of at least 60,000. 
e know of one firm of oontractors, not 100 miles from 
Victoria Street, who have placed orders for the last-men- 
tioned figure, and all the engines are to be of American 
manufacture, ў 
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The reasons which have led to the p émis of engines 
from the United States are supposed to be generally under- 
stood, but whether we attribute these to the partiality of 
certain consulting engineera, to the inability of English 
engine makers to guarantee delivery at short notice, or, 
indeed, to quote even for the class of goods demanded for 
electric traction, Messrs. Willan; & Robinzon are making 
strenuous efforts to antici the requirements, so far as 
motive power is concerned, of those who have the giving 
out of large power tramway contracts. Therefore the far- 
seeing directors are constructing engines of 2,500 H.P., to 
be soon followed by others of 5,000. 

Last week we had the pleasure of seeing both the engines 
‘above specified in operation, and in common with otber 
interested visitors, including Mr. Ohamen, and two of his 
Glasgow elders—we mean bailies—Mr. Faraday Proctor, Prof. 
Оаррег, Mr. Hammond, Mr. Aldridge, Mr. Cunningham, and 
several members of the Press, of complimenting Mr. Robinson 
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which close to, but do not touch, other fixed blades 
upon the inside of a casing which is free to move on the 
shaft, but is kept from doing so by means of weights 
at the end of a lever. The power is put on the brake 
by forcing more or less water through the brake, the 
supply of water being regulated by a valve, and is 
measured by putting known weights at a definite distance 
from the centre until they balance the tendency of the 
casing to turn round on the wheel. The nearer the mixture 
of water and air passing through the brake p orem 
to solid water the greater is the power absorbed by the brake, 
which will absorb as much as 800 H.P. The brake as we 
saw it had one drawback, viz., that it was carried on two 
bearings of ita owp, the friction of which is not measured, and 
therefore tells against the engine. This friction being a very 
variable quantity, Messrs. Willans & Robinson are going to 
re-arrange the brake entirely, so as to do away with the 
bearings. 


WiLLANS & ROBINSON ENGINES.—FRoUpE HYDRAULIC BRAKE. 


and bis colleagues on their enterprise and determination to 
spare no efforts to keep the firm not only abreast, but ahead 
of the times. 

To the 3 V engine there will be coupled direct a Siemens 
10-pole dynamo having an output of 1,420 amperes at 460 
to 550 volts. The emergency load, as we have already stated, 
is 1,500 I.H.P., and the speed the engine is designed to run at 
is 230 revolutions per minute. The governing variation from 
full to no load is guaranteed not to exceed 1} per cent., and if 
the whole load is thrown off during one second the momentary 
variation should not exceed 5 per cent., but this, of course, 
very largely depends upon the weight of the fly-wheel. As 
the engine has not yet been coupled up to its dynamo, nor во 
far provided with its own fly-wheel, proper governor trials 
had not, at the time of our visit, been carried out. 

The emergency load of the 3 R engine is 585 B.H.P., 
and the most economical load is 470. The speed of this 
engine is 320 revolutions per minute, and it was coupled 
to an hydraulic brake consisting of two parts, viz., a disc 
fast on the shaft and provided with projecting blades 


THE ROCK FALLS AT NIAGARA. 


EARLY on the morning of Friday, March 31st, the earth in 
the northern seotion of the city of Niagara Falls trembled 
as though shaken by an earthquake, and when full daylight 
came, it was discovered that the earth’s trembling was 0008- 
sioned by a great avalanche of rook that had oocurred in the 
Niagara gorge near the Buttery whirlpool rapids elevator. 
The weight of the mass that fell was many hundred tbou- 
sand tons, and together it formed the greatest гозк slide that 
has taken place from the Niagara cliffs in many years. At 
the point where the avalanche occurred the cliffs have an 
almost straight descent of 200 feet, so that the rock break- 
ing away from the top of the bank fell with its unbroken 
force down on the tracks of the Gorge electric road and the 
buildings at the foot of the Buttery elevator. The greater 
part of these buildings were smashed into kindling wood, 
and about 40 feet of the lower ыал син elevator shaft 
was torn away, thus rendering it ible to operate the 
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elevator cars. One of the buildings had just been rebuilt, 
following its destruction by the fall of an old elevator shaft, 
which was torn from the oliff by a high wind some few 
weeks ago, and so disaster followed disaster. 

The mass of rock on the electric road tracks was like a 
small mountain, and the force of the fallen mass had ruined 
the road-bed at that point and directed the rails almost into 
the rapids. One piece of limestone that came from the 
extreme top of the cliff fell directly upon the tracks and 
crushed all beneath it into a shapeless mass, Had it gone a 
few feet farther this great rock would have plunged into the 
rapids, but there is no doubt that much of the rock that fell 
did go into the rapids. An examination at the top of the 


on the line. However, that the avalanche oocurred at such 
au early hour as 5 a.m. is extremely fortunate, for since the 
Gorge roed has not been in operation the Battery elevator 
has regained much of its old time prestige as a point from 
which to view the famous whirlpool rapids, indi through- 
out the day mauy people are about at all hours. Zo, 
had the rock fallen during business hours of the morni 
or afterncon, it must have caught somebody beneath 
it and crushed their lives out. Near the spot where the 
slide occarred there has recently been some quite heavy blast- 
ing, which may have had a terdency to loogen the rock that 
fell, but the majority of people believe that the result was 
principally the effect of frost and spring weather. 


WILLANS & ROBINSON ENGINES, WiTH FROUDE BRAKE ATTACHED TO SMALLER ONE. 


bank revealed the fact that another great body of rock was 
preparing to fall, the seam between it and solid rock gradually 
opening. Policemen were stationed to guard all points of 
entrance to the gorge and ашо the locality about the loose 
rock in order that venturesome persons might be kept ont of 
danger. Later on this mass of ro:k was blasted away by 
order of the mayor of the city. 

This fall of rock has awakened anew the dangers of 
Operating an electric road along the water's edge beneath 
&he bluff. While there are numerous places where rock falls 
ære looked for and expected, this was not one of them. In 
Fact, the old elevator and the present elevator were located 


æt this point owing to the recognised apparent solidity of the 
«Cliff The avalanche of March 81st à evidence that there 


no tellin g just when or where tons of rock are likely to 
lip from cliff into the gorge. Fortunately the Gorge 
JW-oad has not been in operation during the past winter, so the 
rock fall cannot be said to have in any way interfered with traffic 


THE JUNGFRAU MOUNTAIN RAILWAY. 


IT need hardly be said that the Wig of three-phase 
current working on the Jungfrau Mountain Railway is of 
great interest to all engineera, because, unlike many of the 
reputed three-phase a joie the Jungfrau line provides an 
example of the actual use of three-phase motors on the cars. 
The section in operation at the present moment is part of a 
larger scheme, which will eventually carry the line through 
a series of tunnels to the summit of Jungfrau. Power is 
transmitted 8:5 km. from Lauterbrunnen fo the point where the 
line commences, the current being three-phase and trans- 
mitted at 7,000 volta to the transformer stations placed at 
each terminus of the line, where the pressure is reduced to 
500 volts. Rieter & Co.'s turbines are employed at the 
main power honse, there being two groups of 500 H.P., 
running at 880 revolutions per minute. There are two over- 
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head wires, the rails acting as the third circuit, and it will 
be noticed from the illustration that the locomotive is fitted 
with four trolley poles. 'The overhead work is not of an 
elaborate character, the wires being merely suspended from 
wooden posts. The locomotive weighs 12 tons, is fitted with 
two motors of 125 H.P. each, and usually draws two passen- 
ger cars at an average speed of 8°5 km. per hour. Naturally, 
on a line where the maximum grade is 24 per cent., a rack 
rail is ворот, it being of а special type invented by Mr. 
Strub, the chief engineer of the line. 

Work is being carried on continuously on the remaining 
sections of the line, and in the boring of the tunnels electricity 
ТА playing an important part, both in operating drills and in 


ELECTRIC LIGHTING NOTES. 


(Continued from page 638.) 


Jedburgh.—It is stated that the Town Council had 
before it last week a letter from Messrs. Lorain & Purves, consulting 
engineers, Edin offering to get a provisional order for the 
installation of the ic light into Jedburgh free of charge by a 

on firm, and stating that a similar arrangement had been 
Hawick and Melrose. The Lighting Committee will 
uiry and report. 

King's Lyan.—The Corporation want an assistant elec- 

ineer, fitter driver, mains jointer, &c., for the electricity 
works. our “ Official Notices” this week. 


Kilmainham (Ireland).—The District Council has 
under consideration a draft итеш, proposed by the Municipal 
g 


Kirkealdy.—The Town Council last week agreed to ask 


Leyton.—Last week the Electric Lighting Committee 

that the engineer had made a report stating that the 

number of lamps that can be connected to the mains when the new 
machinery is at work is about 19,000. As the number of lam 


Local Government Board to sanction a loan of £30,000 for the 
of carrying out the extensions. The report was adopted. 
тег та the electric lighting undertaking made ооп- 
siderable number of 8 O.P. lamps 
trom 7,008 io 12,800. The supply to private consumers increased by 
per cen ; 


London, E.C.—The City Press learns on good 
authority " tbat the City of London Electrio Lighting Company has 
the Corporation with a view to opening up 
for the discussion of the questions at issue between the two bodies on 
the subject of the future of the electric gating of the City. Some 
weeks ago informal ons which were in progress were 

at the time o to the decision of the Board of Trade to 
open a public inquiry into the position of affairs. . 


Maidstone.—Last week a committee advised the Council 


Д uncil, 
that the scheme be not adopted, but referred back to the committee 
p " & more reasonable scheme, free from the objections to the 
one." 


Manchester.—The Electricity Committee on Tuesday 
considered the estimates for the current year. The estimated income, 
chiefly from sales of current, is £82,500. After meeting all expendi- 
tare, it is anticipated there will be a surplps balance of £8,115. To 
this will be added £2,000 from last year’s account, making a total 

ble balance for the year of £10,115, of which £10,000 will be 
paid to the city fund. Inthe year just closed there was an actual 
profit of £16,754, out of which £12,000 was paid to the city fund, the 
er being held over. The estimated iture on capital 
account for the year is £203,400, the principal items being Dickinson 
Street station, £26,900, Bloom Street station, £18,200, Stuart Street 
station, £40,000, cable stores, £10,0CO, and mains, £86,200. For 
street lighting there is an estimate of £2,000, receivable from the city 
fand. 


Morecambe.— Messrs. S. H. Heywood, of Duoie Street, 
„are busy with several important installations at More- 

cambe, including the West End Pier and Olarendon Hotel. At the 
last ing of the District Oouncil the tenders of Mr. James 
Proctor, of y, for mechanical stokers for use at the electricity 


report 
on the of the electric light works, under the direction of the 
Mr. Parkinson. 


engineer, Mr. 
for publio lighting, with only one engine in operati 
of lamps switched on was T 


be, Mr. Brown said the accounts had not been made out yet, but he 
hoped there would be none. 
Newiagton = An week пе Electrio Lighting Committee 
sted, further 
d rival 2 the al tù length анали e for the à 
* to engage the various officials and staff. Ы 


Nuneaton.—It is stated that a icate has approached 
the Nuneaton Electric Light Company, , with a у кр 


chasing its undertaking. On the other hand, there is a feeling 

the plant should be in the hands of the m А . 
Oldham.—At the last Council meeting Councillor 

Johnson drew attention to the following in the minutes of the Eleo- 

tric Lighting Oommitéee :— 

That the condensing engines supplied by Messrs. Carrick & Wardale for 
the electric lighting station be dispensed with, and that the superintendent 
be instructed to write, informing thein that the engines have been unsatis- 
factory in their working, and requesting them to make an offer for the samc. 
Mr. Andrew was also instructed to write Prof. Kennedy, informing him of the 


decision of the Committee, requesting him to state what other type of engine 
he recommended. з 


the condensers had not done а month’s work. Не could not answer 
the latter part of Councillor Johnson's question.—The minutes were 
then confirmed. | 

Oswestry.—The Oouncil has confirmed the appointment 
of Mr. Hawtayne to report upon the value of the undertaking of the 
Oswestry Electric Lighting and Power Company. 


Paddingten.—The Metropolitan Electric Supply Com- 
number of streets in the 


Partick,.—The Electric Lighting Committee has been 
instructed to make full inquiry as to a suitable site for a station, 
F the Committee as to the 


Poplar.— The District Board has received the formal 
consent of the County Council to the position of the electric lighting 
station in Glaucus Street. The County of London and Brush Oom- 
pany bave written to say that they have decided to no | 


` pany has given notice to the Vestry of intention to lay mains in a 


3 


| D ee UNDO seeking powers to light the Poplar 


Ramsbottom.—A member of the District Council last 
week that an electrical expert should be engaged to survey 


the district and prepare an estimate rc electric lighting. 


Redditch.—It is stated by the chairman of the Lighting 
Committee that the electric lighting scheme will be in working order 
for public and private supply in five or six weeks’ time. 


Rhyl—The Board of Trade has decided to allow the 
Council to insert a clause in the electric light order empowering the 
Oouncil to lease the undertaking if they so desired. 


Ross.—The District Oouncil on Monday decided to ask 
the solicitors to the promoters of an electric lighting scheme for the 
uc тшше eee before the next 
meeting. | 


Rotherhithe.—At last Friday's meeting a resolution was 
brought forward for that body to apply for a provisional order for 
electric lighting. After a discussion of some length the matter was 
adjourned for 12 months, the or at the end of that time to 
report on the capabilities of the dust destructor, &c. 


St. Pancras.—At the last meeting of the Vestry the 
Electricity Committee reported having had under consideration a 
suggestion made by the chief electrical engineer to connect the 
Regent’s Park station with the King’s Road station to enable the 
former to render assistance in meeting the increasing demand upon 
the latter. The estimated cost was £5,550, and on the recom- 
mendation of the committee the Vestry sanctioned the expenditure. 


Shoreditch.—At a meeting of the Vestry on Tuesday Mr. 
Frost asked whether the members would have to wait untal the 
annual report was circulated before they were acquainted with the 
actual position of the electaic lighting undertaking during the year 
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ended March 25th. In reply, Mr. Adams, the Vestry's accountant, 
stated that the electric light and refuse destructor accounts could 
not be made up at present, because the liabilities had not yet been 
passed by the Lighting Committee and brought isto the accounts. 
Tbat would not be done for two or three 8, when the accounts 
would be issued with the report of the Lighting Committee. It was 
decided on the recommendation of the Lighting Committee to sanc- 
tion an expenditure of £2,350 on establishing two new arc light 
circuits of 20 lamps each in the neighbourhood of Nile S‘reet. In 
this connection the Vestry referred back to the committee a proposal 
to obtain the src lamp columns and carriers from the previous con- 
tractors to the Vestry in this class of goods. 


Shrewsbury.—The recently-purchased undertaking of 
the Shropshire Company is to be considerab!y extended under muni- 
cipal control, and £4,139 is to be spent in this way. The electrical 
engineer have drawn up estimates which have зеп considered by 
committee. 


Sierra Leone.—Among the passengers who left Liver- 
pool on Saturday by the Batanga were six Royal Engineers, who were 
going out to instal a system cf electric lighting in the forts and other 
places. They came from Chatham. 


Slea ford. —The expert's report re electric lighting is in 
the hands of the Oouncil. 


Southport.— On 11th inst. the Town Council had a long 
discussion on a recommendation of the Electricity Committee that 
application be made for borrowing powers for £55,000 for extensions 
of the plant and mains, £15,000 being required for traction purposes 
in connection with the tramways, which they expected to be in 
operation in 12 month» time.—Mr. Alderman Griffiths opposed the 
spplication on the ground that they had no information before them 
as to the probable revenue to be derived from the extra expenditure. 
It was an sound trading that they should extend an estate which 
only paid 1 per cent., at the expense of the gas estate, which paid 5 
per cent. It was stated that the net profit for the year on the elec- 
tricity estate was £1,950, this being the first sum available for the 
relief of the rates. It was eventually decided to refer the applica- 
tion back in order to consult with the Finance and Tramways Com- 
mi | 


Sunderland.—At a recent Council meeting it was stated 
that the electricity undertaking showed for the past year a grces 
revenue of £6,683. This, after paying sinking fund and interest, 
leaves a gross profit of £1,657, while the total current expenses were 
£1,935, leaving a net profit of £320. Most of the tradesmen in the 
centre of the town have now adopted the light, and there is a grow- 
ing demand for electricity in many outlying districts. 


Swinton.—After pressure being used by the Swinton and 
Pendlebury District Council the Board of Trade has agreed to re- 
insert the transfer clause in the Council's provisional order. 


Taunton.—The Council bas decided to invite the Mani- 
cipal Electrical Association to Taunton during their visit to Bristol 
in June next. 


Tavistock.—Tavistock is amongst the towns which ma 
be described as anxious for the introduction of the electric ligh 
There is a ES deal of dissatisfaction with the charges of the gas 
company and the inadequacy of the public lighting, and a supply 
of electricity at & moderate price would be eagerly welcomed. 


 Teignmoeuth.—The District Council has given approval 
to the provisional order for electric lighting. 


light undertaking, exceeded those of the preceding 
quarter by over £140, the totals being £919 and £777. 


Wallasey.—On 12th inst. & Local Government Board 
inquiry was held into the Council's proposed loan of £10,000 for 
electric lighting. 


West Hartlepool.—At last week's meeting of the Town 
Council the Electric Lighting Committee recommended the following 
soale of charges for supplying electric light :—Not exceeding a con- 
sumption of 1,000 units per annum, 5d. per B. of T. unit; 1,000 and not 
exceeding 3,000, 42d.; 3,000 and not exceeding 4,000, 4$d.; 4,000 
and not ex 5,000, 424.; 5,000 and not exceeding 6,000, 4d. ; 
and that a rebate of 5 per cent. be allowed upon the excess where 
6,000 units shall be exceeded. This was agreed to. 


Whitby.—The District Council has resolved to purchase 
а site for electricity works for £1,540. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Alva.—At their monthly meeting last week, the Alva 
Burgh Commissioners had under consideration a letter from Mr. 
Purvis, Edinburgb, with reference to the installation of electric 
lighting in the town, and the building of a light railway between 
Alvaand Tillicoultry. A favourable view was expressed by several 
of the members, 5 with regard to the light railway. At 
present, although only two miles separates these two towns, there is 
no railway connection, and when the River Devon overflows its banks 


and floods the road, travellers have to journey vid Alloa, a distance 
of nine miles by rail. A special committee, consisting of Provost 
Thomson and Bailies Arnot and McNicol, was appointed to look 
into the matter. 


Ashbourn.—At the last meeting of the District Council 
a letter was read from the Light Railway Commissioners stating that 
they bad submitted an order to the Board of Trade approving of the 
Derby and Ashbourn light railway. The overhead trolley system will 
be employed. Я 

Ayr.—The Council has considered а proporal by Drake 
and Gorham Electric Power and Traction Oompany, but is not 
inclined to bind itself at present. 


Bath —By 8 votes to 7 the Surveying Committee has 
rejected the recommendation of the joint committee that applications 
be made to the Board of Trade for powers to erect lines under the 
Light Railways Act. The electric traction question is, therefore, 
shelved for the time being, but we suppose that is so only so far as 
municipal enterprise is concerned. 


Belfast.—At last week's meeting of the Council in oom- 
mittee, Alderman Rt. Hon. W. J. Pirrie, J.P., brought forward some 
su ns which be had formulated to enable the Council to come to 
a decision regarding the desirability of acquiring the street tram- 
ways. He produced estimates for the purchase of the lines, com- 
peneations to officials, &c., complete electric trolley installation and 
equipment. The proposals were submitted to a special committee to 
consider and report upon. 

The town clerk (Bir Ssmuel Black) has drawn up the following 
statement prepared by himself :— 


Косон Estimate or VALUE OF TRAMWAYS AS THEY MAY BE PURCHASED 
IN J 


57 miles of single line at 44, 000 £148,000 
180 cars at £100 is 155 Бе 18,000 
1,040 horses at £20 .. T ex Ир oe T 2x 20,800 
Harness and stable fittings per horse .. is is 25 5,200 
Stable ard buildings ae sh x 3 105 a 50,000 
Fixed price of goodwill .. "n НА is - $5 2,000 
Total - i si .. £239,000 
Ir Now PURCHASED AT PRICE oF THE Day. 

Capital of the company, 24,600 shares - .. £246,000 
Premium at present price, £8 .. EN " P vx 196,800 
Debentures М ia as 60,000 
£503,200 

Being an addition on estimated value of £268,800 
Conversion and electric power .. 850,000 
* ——Á —pPU 
£852,800 
Interest and sinking fund thereon (80 years) at £5 28. per cent. £48,498 
Depreciation on electric expenditure at 10 per cent. 85,000 
Loss of rent .. ae T сз T Т $a 5,000 
Requiring a net profit yearly till 1907 of £89,493 


Brad ford-Leeds.— Оп 19th inst. the Board of Trade 
took into consideration the above light railway proposal, and 
interested parties were invited to be present to make their objections. 


Bristol.—The Bristol Chamber of Commerce annual 


P 
that electric tramways are an aru agency in the development 
of suburban districts. The to authorised (есіні lines in and 
around Bristol cover but little less than 30 miles of route. The 
eapital expenditure of the company already exceeds £700,000, and 
when the works are completed it will total about £900,000. The 
rese: ve funds of the company are now £81,000, and the last dividend 
paid was at the rate of 7 per cent. annum. The total revenue 
receipts last year were £145,505, and the net profit £40,489. The 
company carried on their cars and ‘buses during the 12 months 
Ate Brikel Team d Carriage Oo t 

e Bristo ways an е Company is pushing for- 
ward with the electrical equipment of ita’ lines Pr. George 
White states that the line from St. Augustine's to the railway 
terminus will be ready for running by the first week in July. The 
new central station which will be needed for supplying the converted 
lines and for the new lines will not be ready so soon. A good deal of 
work was necessary in the site at асир before the bui 
could be erected, and in order that the wharf might be constra 
a large coffer dam had to be fixed so that the artisans might work 
below the level of the river. The Bt. таа power house сап, how- 
ever, furnish enough current for the station line, and thus the company 
are enabled to open that much-used section without waiting for the 
completion of their Counterslip undertaking. 


Dover.—A Board of Trade inquiry will be held on 26th 
inst. in regard to the Oouncil’s application for sanction to borrow 
£7,360 for additional works and other matters in connection with the 
Dover Corporation Tramways Order, 1896. 


Dundee-Broughty Ferry.—On 14th inst. Sir Courtenay 
Boyle, at tbe Board cf e, heard objections to the confirmation 
of the Dundee and Brougbty Ferry light railway order. The hearing 
stands adjourned until 29th inst. 

Eastbourne.—On 11th inst. the Town Council instruct:d 
the borough engineer to prepare plans for tramways or light railways 
for certain routes. The daily press says that an electric tramway 
scheme for certain routes жшк the parades has been practically 
decided upon. | 
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Exeter.—Negotiations have been ned with a view 
to the transfer of the Exeter tramways to the City Council, who are 
anxious to acquire the undertaking and equip it for electric traction. 
It is too early yet to speak with any assurance of the probable result 
of the nego 08. ere can, however, be no doubt that Exeter 
and its suburbs would be greatly b:nefited by an extension of the 
tramways, and by such an improvement in the means of operating 
the cars as electricity would introduce. 


Glasgow.—A Lords’ committee on Tuesday passed the 
preamble of the Bill promoted by the Corporation to extend its tram- 
way system to a number of important areas lying outside the muni- 
cipal boundary. The only point contested in the Bill had reference 
to the town of Paisley. The Corporation bave, however, come to an 
agreement with the paran of that town to acquire tho tramway 
undertaking when it falls to be purchased by the Paisley Oorporation 
three years hence, and the Corporation of Glasgow will work not 
only tho Paisley system but also the lino of tramways running through 
the county of Renfrew and connecting Glasgow with the Paisley 
system. j 

Greencck.—The Police Board Special Committee on the 
14th inst. considered the re of Mr. Young, manager of Glasgow 
tramways on the questions of municipalising or AMI: It is stated 
that Mr. Young is of opinion tbat the Corporation should take over 
the nem, and that the tramways could be worked by them at a 
profit. 


Ingleton.—In addition to the electric lighting scheme now 
on foot, it is stated that a movement is in progress for the construc- 
tion of an electric railway to the summit of Ingleborough. The 
scheme will come under the Light Railways Act. 


Lambeth.—The Vestry at the last meeting considered a 
letter from the London Oounty Oouncil asking for the consent of the 
Vestry to the Oouncil’s application to the Board of Trade for the 
experimental use of mechanical traction on the tramway between 
Westminster Bridge and Tooting. Mr. H. J. Smitb, vestry clerk, 
stated that notwithstanding this request, the Oounty Oouncil 
were 5 at this late period of the session a petition asking for 
permission to introduce a Bill to authorise the use of the cverhead 
trolley, the conduit, or the surface contact system on the Council’s 
tramways, and that the Council were seeking to dispense with the 
consent of the Vestry as the road authority, and that the Oouncil had 
not even given any intimation to the Vestry of the intention to over- 
ride the latter's authority. Mr. H. White expressed surprise that 
the Oouncil were trying to supersede the Vestry. As one of the 
members who recently met a sub-committee of the ee gin Com- 
mittee of the London County Oouncil, in conjunotion with repre- 
sentatives of the Streatham pag nor the Wandsworth Board of 
Works, he mentioned that the Oouncil placed no scheme before 
them. The chairman of the sub-committee wanted to hear the 
views of the three authorities, and hinted at the desire of the Oouncil 
to introduce the overhead trolley "n The speaker stated that, 
as far as he was conoerned, the Lambeth Ves would 
overhead wires, w ereupon the chairman pes errs that so 
else might be used on the Lambeth section and the overhead trolley 
commence at Olapham Rise. The representatives for Streatham and 
Wandsworth immediately rose and objected to this, and they all left 
the conference under the impression that the Oouncil would outline 
some scheme, so that the different local authorities gu cs have an 
opportunity of considerirg the questicn on its merits. The speaker 


was surprised to hear the Oouncil were now going behind theif 
backs, and he hoped they would strongly oppose trolley system.— 
Mr. Wightman eaid the Council were trying to steal а march upon 


them; it would have been more straightforward for the Oouncii to 
have informed them what they intended to do. He moved that the 
Vestry clerk should be instructed to take immediate steps to oppose 
by counsel in committee the application to dispense with the Stand- 
ing Orders of Parliament, that the Council should be informed 
that the Vestry were prepared to consider the application to the 
Board of Trade on the Oouncil the motive power proposed 
to be used and the manner in which it was intended to apply it.—Mr. 
Philpot having seconded the motion, Mr. Willis stated that he 
believed the bast system the Oouncil could adopt was the surface 
contact method. If they waited 12 months he ved they would 
get that instead cf the trolley. After some farther discussion the 
resolution was unanimously adopted. 


Light Railway Routes.—In the House of Commons on 
Tuesday, З r J. Maclure asked the President of the Board cf Trade 
whether his attention had been called to the issue of orders for the 
construction of light railways along main thoroughfares in populous 
districts, and whether, in view of what had a y been done in this 
respect, he would consider the propriety of suspending any further 
orders until the opinion of the Law Officers of the Orown as to the 
legality of the action of the Board and of the Light Railway Oom- 
missioners in tbis matter could be ascertained. Mr. Ritchie: No, 
Bir; the Board of Trado were advised at the outeet upon the legality 
of the course which has been adopted, a course which has now 
become well-settled practice. 


Middlesex County Council.— The Middlesex County 
Council are about to take steps to constitute themselves the electric 
and light railway authority for the county, and have instructed their 
surveyor to prepare plans of roads suitable for light railways. They 
пазе also asked local authorities to proceed по further with existing 

emes. 


Newcastle-on-Tyne.—After his return from America 
Prof. Kennedy proceeds to the Continent, and he will not be able to 
furnish his report until the end of May or beginnin 


g of June. A 
Bouth of England electrical firm has written to the Council with 


- 


reference to electric trams, and an interview is to be granted by the 
new Tramway Committee. In the event of the Oo tion Bill 
passing through the House, Mr. Charles Hopkins will appointed 
chief zuperintendent engineer, and an assistant superintending engi- 
neer will be engaged at £500 per annum. These recommendations 
have to come before the Council. 

Norwich.—The Tramway Oommittee brought up at 
Tuesday's Council meeting a recommendation that upon an 


agree- 
. ment being entered into by which the Mr aca secures full rights 


to regulate the traffic of the Norwich Electric Tramways Oompany 
in Bt. Stephen’s Street to any extent which, in the judgment of tbe 
Corporation, the public interest may require, permission be given to 
the company to make a tramway in the thoroughfare named, and that 
the town clerk be directed to эх the Corporate seal to such agree- 
ment. 


Oldham.—The Oldham, Ashton-under-Lyne, and Hyde 
and District Electric Tramway Company have given notice of their 
intention to apply to the Board of Trade under the above tramways 
order of 1896 for an extension of time for the completion of the 
works authorised by the said order to August 7th, 1899. 


Perth.—The Commissioners have appointed a committee 
to enter into negotiations with the Perth District Tramway Company 
for the purchase of the tramways. It was stated last week that the 
p arose out of a discussion in regard to the spplication by the 
ccmpany for leave to introduce electric traction, and also for the 
extension of the lease to 28 years. They granted the first request, 
but refused the extension of time. The motion had been delayed 
from the last monthly meeting in order that they might have the 
report of Mr. Hawtayne, the city's consulting electrical engineer, 
before them. Mr. Hawtayne had strongly recommended that the 
two systems should be combined. 


Richmond.—At the last meeting of the Richmond Town 
Council, Alderman Thompson moved that a confererce be held with 
neighbouring authorities as to the advisability of uniting in a system 
of electric or light railways in the locality combined with electrie 
lighting, in connection with the dust destructor scheme. The pro- 
posal was defeated by one vote. 


Rouen —Au order for six large Westinghouse steam 
engines and 15 dynamos has just been placed for the power station 
in connection with the Rouen electric tram way. 


. е 


Squthampton.—At tbe Council meeting last week the 
Electric Lighting and Tramways (Joint) Oommittee reported 
having considered a report of Mr. Manville, in on to 
the most economical method of supplying electrical energy 
to the tramway system. The proposal he made to the Electric 
Lighting Committee to utilise the existing machinery for the 
supply of the current to the tramway пуа by the use 
of a battery of accumulators for the heavy load times was, he 
was convinced, the most economical way to supply current to the 
trams, at least, while the анн a small one. As regards capital 
cost, such a scheme would be very much cheaper than instilling 
fresh boilers, steam pipes, engines, and other auxiliary machinery 
devoted solely to the tramway system. As regards maintenance, the 
cost would be certainly no greater than if se plant were 
installed and worked, involving the firing of additional boilers durin 
heavy load time, and probably асе employment of 
another stoker and engine driver during one shift, not to talk of the 
extra smount added to the cost of the unit by the additional interest 
and repayment of capital involved on the much larger capital outlay. 
The question was as to wiether the loss in the accumulators 
would not be excessive. That was not so. Asat present proposed 
the accumulators, so сота the spare lighting plant was in working 
order, would only do balf of the work of the trams during heavy load 
times; and whilst undoubtedly on this half of the work a loss of 
25 per cent. in the energy generated will be made, this represents a 
loss of only 12% oent. on tbe total tramway load during 
the four heavy hours of lighting, or on the total tram- 
way supply for a of, say, 14 hours, вау a loss of 
about cent. on the whole tramway supply, which was, of 
ocurse, quite insignificant. Further, this loss of energy would only 
be incurred during the dark months of the winter. aring the rest 
of the year the maximum e Mah load supply would bs fortunately 
reduced so as to enable the hting engines to supply the tramway 
load during the heaviest hours of the day without any help from the 
accumulators. In tho future, when the tramway load was much in- 
5 a Mee oci it 1 be desirable ы further a us 

ility of putting in a separate genera plant, either for the 
additional tramway load thus involved, or for the whole. In that 
event the accumulators now installed for the tramway load can be 
most economically applied to meet the increased demand for 
lighting, which would certainly arire, in place of installing further 
boilers and engines tbat would otherwise be necessary for this pur- 
pose. As to the successful use of the combined system of steam 
generation and accumulators for electric supply, tbis was exemplified 
by the very successful installations of the type in some of their prin- 
cipal cities, such as Manchester, Birmingham, Edinburgh and several 
London municipal and iei evi stations, not to spesk of the 
numerous large instaliations of this description on the Oontinent, and 
the several cases of the use of such systems in purely tramway gene- 
Sap, big not used for any other purpose, such as Blackpool, 
Douglas and Leeds, very many on the Continent of Europe, and some 
in the United States. The Joint Committee, having fully considered 
the report and estimate of the proposed new works, recommended 
the Council to adopt the report and estimate of the Electric Lighting 
Committee, and to apply to the Local Government Board for sanction 
to borrow the sum of £17,169. Councillor Lauder was against. The 
Oouncil last week adopted this report. | 
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Twickenham.—The Twickenham District Council have 
Mitch thay wil offer ̃⁵v Vu. 
т поо оп 0 
to construct a light electric railway through their district. E 


West Ham.—A deputation from the Town Council 
inspected the Glasgow electric trams a few days ago. 


f g 
pua respecting the proposed new tramways for Wolver- 
improved d 1 pono, with 

and su manner 


ry aga кош Don The system of traction will be 

th side brackets and pillars, with an arm con- 

necting the cars with the wire running along the side of the street. 

the permanent way be £140,000, of which 

underbed. The side 
cost 


TELEGRAPH AND TELEPHONE NOTES. 


The Atlantic Cable vii the Azores.—In view of the 
objection which the Government of the United States has always 
er rR : ds allowing bs lauding jx озы оп . 
w are p companies ho € vileges 
under concession other Governments, k wouid ap that the 
completion of the trans-Atlantic cable which is p to run from 
е a United States will not be effected altogether without 


20 mem 


the Governments of faa bout Africa, 
of reducing the preset kigh cablo rats, Which for seal geg 
of redu prese cable rates, which, for sccial messages, 

d as probibitive. Some Indian, Australian, and South 
African mercbants will address the meeting. ' 


Manchester Telephones.—By 39 votes to 21 the City 
cpg de aem e Nene Comp de 
gu es e Mu one Oom a 
Bees, the 8 Ол! Committee had previously resolved fat it was 
not to do so, but the Council has not approved. 


the 
recent in the Parliament of the Dominion of 
would seem to suggest.—In reply, Mr. Ohamberlain said : No, sir; 
the matter is still under consideration.” 

The following extract from the Morning Post indicates the reason 
for this reply :—“ Sir Wilfrid Laurier has now let the cat out of the 
bag, 00 to speak, as to the delay in the matter of presenting to Parlia- 
ment the report on the Pacific cable. It appoars that neither the 

nor the correapondence which has on the subject 

en Australia, New Zealand, and g Street is to be made 

public until Oanada has introduced a Bill into the Dominion Parlia- 

ment authorising the colony to make a contribution of five-eighteenths 
towards the scoom of the scheme. Sir Oharles Tu 


a Govern- 


few weeks the press prn alone would have been sufficient to pay 
considerable portion of with the 
tween the islands snd Great Britain, America, aud 


rep 

fight, and Australia, as usual, wanted to pay the smallest sum and 
have the representation. Of course, tbat was im ble, and 
Mr. Obamberiain bas, I believe, settled the matter by dividing the 
management in accordance with the contribution. It is eatisfacto 
to know that the matter is at last receiving some attention, and it 
might be well for some member of Parliament to press for a few 
further particulars." 


The Proposed German Telegraph Line to India.— 
In the convention recently concluded between the German Empire 
and Roumania for direct and rapid communication between Berlin 


and Constantinople, via Bucharest, Tchernavoda and Oonstanss, 
provision is made for a reduced tariff for the consignment of telegraph 


material for cables and landlines. 


The Telegraph Wire Export Trade.— March proved tobe 
a very quiet month as regards the exports from this country of tele- 
graph wire and apparatus connected therewith, the month's ship- 
ments only attaining a value of £21,870, as compared with 
£95,494 in Feb nat, and no less than £135,588 in the corre- 
sponding month last year. The fiuctuating character of this 
trade is well shown by the returns for the first quarter of the 
present year, which are summarised below :— 


1899 1H98. 
January . . £811,466 £39,929 
February .. 094 15,216 
March.. .. 11.870 1 
. . £892,160 £248,788 


Three months 


It will be seen, however, that, taking the quarter as a whole, it has 
been an active one, the total being largely in excess of that recorded 
for the same period of last year. í 


Telegraphic Interruptions and Repairs:— 
Down. 


CABLM. Repeired, 
Amason Company's cable— 
Oable beyond Gurupa... June 11th, 1898 ... ete 
French Company's oables— 
Pinheiro ... March 10th, 1899... А 
Para- ony . April 10th, 1899 ... " 
LANDLINNES. | 
Communication | 
Mossamedes and а] In- + March 16th, 1899 ... 
RI X 
m on ween 
Saloni ue and Monastir March 23rd, 1899 eee eee 
Bi betwoen— 
Blagowestohensk-] April 12th, 1899 . April 13th, 1899. 
Bagdad and Basom, - 11th, 1899. - = € 
unga-Tanana .. April 19th, 1899 ... A 13th, 1899. 
Baigon-Bangkok —— . April 17th, 1899  ... w 


Telephone, Progress in the West of England.—The 
report of the Bristol Chamber of Commerce presented to the annual 
meeting held on Wednesday, the 19th inst., contained réferences to 
the telephonic system of Bristol and the West of England. 
in tbe year, the document says, serious compleints reached the 
Oouncil of the Ohamber of the interruption to communication on the 
trunk lines between Bristol and Plymouth. Accordingly, representa- 
tions were made to the General Post Office authorities upon the sub- 
ject, and the answer was to the effect that just prior to the date of 
tbe complaint several working parties were engaged on the lines, 
which probably caused the interruption, but now tbat the lines were 
in order, the postal authorities hoped that no further difficulty would 
be d. There are, however, the Council of the 
said, on frequent ocoasions very serious delays, which point to the 
necessity for the early provision of additional trunk lines between 
Bristol and the towns in the West of England. Representations 
were also made to the Oouncil of the Chamber 1 
trunk line service between Bristol and London. secretary to the 
Chambsr of Oommerce communicated with the Bristol postmaster 


Bristol and London. 


control of Government an 
the opinion of the Oouncil of this Chamber 
should take immediate steps to acquire the undertaking of the 
telephone company upon just and reasonable terms as between the 
nation and the company's shareholders." 


The Telephone (Question. — The Nottingham City 
Council has passed a resolution epus VÀ objecting to the scheme pro- 
the Financial Secretary to the Treasury for dealing with the 


кеке question, on the grounds :—(1) That no provision is being 


ment. | 

The Oouncil сї the London Ohamber of Commerce proposes to urge 
a the Government that it is undesirable that the Postmaster- 
General should licence the Councils of county boroughs, as propored 
in the Telephone Bill now awaiting second reading, to provide 
systems of public honic communication, pending the report of 

e Joint Committee about to be appointed by the two Houses to 
consider the whole question of municipal trading. 


Telephones in the States.—A Bill for the regulation 
of telephone charges in the Btate of New York, drawn up by thecom- 
mittee appointed for that purpose by the New York Boa: dof Tradeand 
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Transportation, was recently introduced simultaneously in the Senate. 
and the Assembly. A daily paper says that the Bill provides that the 
telephone rates 1а cities of 1,000,000 inhabitants and over shall not 
exceed $125 a year; in cities of 500,000 to 1,000,000, not to exceed 
$85; in those of 100,000 to 500,000, not to exceed $48; these of 
20,000 to 100,000, not to exceed $35; from 8,000 to 20,000, not over 
$30; and in all places raving less than 8,000 inhabitants, not to 
exceed $27 a year. The charge for local m at public or pay 
stations is fixed not to exceed 10 cents for the five minutes, an 
5 cents for each additional five minutes. Provision is made that the 
rates may bo raised if the telephone oompany is not making, in 
addition to the amount pald for interest on ded indebtedness, a 
pee pron of 10 per cent. "po all cash capital, while, on the other 
it may be lowered if the company is making a profit of more 
than 10 per cent. | 


Wireless Telegraphy.—In the House of Commons on 


13th inst, Sir R. Penrose Fitzgerald asked the President of the 


nected by cable at the 
The possibility of ado 
light-vessels and the 


CONTRACTS OPEN AND CLOSED. 


Austria.—April 28rd. Tenders are being invited until 
the 23rd inst. by the municipal authorities of Brunn for the supply 
of four Edison dynamos (model K) of 200 amperes and 110 
capacity, опе mall aud two large Gramme dynamos for aro lighting, 
three boilérs of the Dufuis type to work at a pressure of 106 lbs. 
and one 100-H.P. steam engine with Oolmann valve gear. Tenders 
to be sent to Der Magistrat, Brunn, whence particulars may be 


| Battorsea.—June ' Tth. The Vest wants tenders for the 
EPRI gans yatar tie len team dram and eua 
Belfast.—April 27th. The Electric Cc mmittee wants 


tenders for road-work and laying cables,&c. See Official Notices 
April 14th. 


Ealing.—May 1st. The Council wants tenders for the 
supply and erection of two Lancashire boilers with superheaters 
and accessories. See Official Notices” this week. 


Edinburgh.—April 24th. The Corporation wants tenders 
for a 12 months’ supply of steam coal, arc lamp carbons, cast-iron 
pipes, &c. Bee our " Official Notices” April 14th. 


Epsom.—May 8th. The District Council wants tenders 
for various plent for its electricity undertaking, including boilers, 
dynamos, boosters, batteries, switchboard, crane, mains and road- 
work, arc and ineandesoent amp, and fcr the lighting of the station. 
See our “ Official Notices” April 7th. 


France.—May 4th. Tenders are being invited by the 
French Post and pb Authorities in Paris for the supply of 

insulated electric cable. Particulars may be 
us-Becretariat d'Etat des Postes et des Tele- 
кр. Dae vo Stree: 103, Paris, to whom tenders are also to be 
sen 


Hampstead.—May 18th. For the purpose of extensions 
at the electricity works, the Vestry wants tenders for two 500-kw. 
steam alternators, five switchboard panels, boilers, feed water heaters, 
Weir 's feed pumps, a 50-kw. exciter, water softening plant, air nmm 
and condenser, Green's economiser and overhead crane. See “ 
Notices” April 7th. | 

K lagston-upon Hull. -Api 25th. The School Board 
wants tenders for an electric light installation for the Central Higher 
Grade School, and School of Scienee in Brunswick Avenue, Beverley 
Road. Particulars from Mr. O'Donoghue, clerk, School Board Offices, 
. Albion Street, Hull. 


London.—April 24th. The London County Council re- 

qune tenders for the supply of engineers’ goods and stores. 

ull particulars may be obtained on application to the Olerk to the 
Oouncil, County Hall, Spring Gardens, B. W. 

Morley.—April 26th. The Corporation wants tenders for 
the wiring and fittings required at the public baths. Particulars from 
Messrs. Holtom & Fox, architects, on payment of £1 deposit. 

Woplar.—April 25th. The Board of Works ae UNE 

battery t 
lighting. See “ Official Notices > Match 17th. "er 
. Reigate.—May lst. The Town Council wants tenders 
for water-tube boilers, pipe work, two 100-kw. and one 30-kw. steam 
alternators, overhead crane, sub-station equipment, &witchboard, 
mains, lamp-posts, ёс. See our Official Notioes April 7th. 


St, Pancras.—May 16th. The Vestry wants tenders for 
additional en dynamos, &c., at the Regent’s Park Station. See 
“ Official N ” this week. 


Sunderland.—April 21st. The Guardians require tenderg 
for the necessary wiring, lampe, &c., as well as all в, stoneware 
casings, and boxes in connection with the lighting by electricity of 
the new Workhouse Infi . Plans and on at the offices 
of Messrs. W. & T. R. ; 20, Fawoett Street, 
Bunderland. 


* Official Netices March 31st. 


CLOSED. 


Barton-on-Trent.—Last week the Council confirmed 
the Oommittee’s to give a contract to Messrs. Tinkers, 
Limited, for the supply of certain boilers. Market Hall and Market 
Square are to be lighted electrically. 


Ealing.— Orders have been placed with М. вагв, Babcock 
and Wilcox for 2 8CO-H.P. water-tube boilers, fitted with super- 


Glasgow.—It is stated that the offer of Mezers. M’Dowall, 
стаз s he Au dS Di is d accepted for ссек 
ps er on 
те Bridge. same poste will carry 


Gloucester.—In our note last week of the ce of 
tenders by the City Oouncil, it was apa sip ann 0 to 
eee tho British Insulated Wire Company, Limited, 
has been allotted the contract for public lamps. We 48 Д ќо have 
stated that the tenders for this section of the work are still under 
conside -ation. 


‘Rothesay.—The Town Council has accepted the offer of 
Mesers. Lowdon Brothers, Dandee, to fit up the electric light in- 
stallation for the front of the town and harbour at a cost of £2,501, 
the whole work to be completed before the middle of July. 


Shoreditch.—The Veetry on Tuesday acce the tender 
of Messrs. Humms & Oo., for the supply of fluid for the Electric 
Lighting Department, and that ОРЧ Mars. Middleton Brothers, for 
engincer's stores. 


Southampton. — For the wiring and fitting of the 
Isolation Hospital with 402 lights and cables to allow for extensions, 
the City Council has accepted the tender of Mesars. Lankester & Sons, 
Limited, at £599 15s. 


Steckport.— We understand that Messrs. McLure and 
Whitfield, of Stockport, have secured the Oorporation’s order for 
their extension plant, of 2 140-kw. dynamos at 500 volts 
with spare armatures. They be coupled to Willans and 
Robinson engines. The first plant consisting of 3 56-kw. Mersey- 
Willans combinations has been working some time. 


FORTHCOMING EVENTS. 


Thursday, April 20th.—At 7.30 p.m. Civil and Mechanical Engineers’ 
» Hotel Victoria, S.W. Paper on “The Design 
of Wheels and Pulleys,” by Prof. Arch. Sharp, B.8c., &o, 


Friday, April 21st.—At 5 p.m. Physical . da:—1. "On 
"P" the Effect of a Bolid. Conducting Sphere in a Variable 

| Field on the Induction at a 
Point Outside.” Ву Mr. O. B. Whitehead, MA. 8, 


“ Demonstration of Richards's Method of Btandardising 
Thermometers.” By Mr. R. A. Lehfeldt, D. Sc. 

At 7.40 p.m. North-East Coast Institution of Engineers 
and Shipbuilders, Newcastle - upon - Tyne. regia 
other arrangements, a pa on and Gen 
Establishment Oharges in orks and their 
Relation to Oosts and Estimates," by Mr. W. E. Cowens. 

At 4 o'clock. Prof. Ewing will repeat his James Forrest 
lecture on “Magnetism” before the Institution of 
Civil Engineers. 


Wednesday, April 26th.— At 7 30. Institution of Electrical Engineers. 
dents’ meeting in the Library. A discussion will be 
started by Mr. F. B. Miller. 


Thursday, April 27th —Institution of Electrical Engineers. “Ex- 
periments on Alternate Current Arcs by aid of Oscillo- 
grep " by W. Duddell, Wh. So. and Е. W. Marchant 

.S., associates (conclusion of discussion); “ ty ·` 
Measurements of Long Submarine Oables,” by J. Elton 
Young, member. | 

Saturday, April 29th.— Institution of Electrical Students’ 
visit to the Oentral London Railway. Particulars will 
be given on post cards. 


652 


THE ELECTRICAL REVIEW. 


[Vol 44. No. 1,117, Арип, 21 1899 


NOTES. 


Electrical Plant Issurance.—A few weeks ago we 
referred to & move made by the National Boiler Insurance 
Company in the direction of electrical plant inspection and 
insurance against breakdowns. We understand that the 
Engine, Boiler and Employers’ Liability Insurance Com- 
pany, Limited, have been doing this class of businees for 
the past ten months. This company undertakes the ingpection 
and insuranoe of electrical machinery ard fittings in mille, 
factories and private houses in the same way as it has acted 
with respect to steam engines and boilere. We are informed 
that Mr. L. Foster, who was for nine years with the 
Westminster Electric Supply Corporation, has been appointed 


electrical engineer to the company, and forms of application . 


may be obtained at the offices, 49, Queen Victoria Street, 
E.C., or at 12, King Street, Manchester. 


The Luminescence of Welsbach Mantles.—In connec- - 


tion with the Nernst lamp, a good deal of discussion’ has 
taken place as to the cause of the superior luminescence of 
the oxides of rare earths used in the said lamp and in the 
Welsbach mantles. In the Electrical Review (N.Y.), March 
15th, Prof. Elibu Thomson puts forward a theory esser- 
tially different from that given by Mr. Swinburne in his 
paper at the Society of Arte. Prof. E. Thomson thinks that 
these oxides have no superiority over other refractory sub- 
stances in their emissive power, but they cauge a combination 
of the unoombined gases in the flame by absorption in their 
pores, and thus produce a ишт temperature and сопве- 
quently more intense light. In support of this view, he 
states that in the oxidising flame of a blowpipe, or in the 
electric arc, the rare oxides show no T over other 
refractory substances, such as a carbon filament. The lime- 
light is much more intense when the reducing flame of the 
blowpipe is used, as he thinks, for the same reason. Mr. 
McTighe, in the following number of the Zlectrical Review, 
contests these views by pointing out that filamenta of dif- 
ferent refractory substances placed in the reducing flame sre 
not all equally luminescent. A filament of pure thoria gives 
a moderately good light, bnt one containing a very small 

rcentage of ceria emits a light of dazzling brilliancy. Mr. 

cTighe found that an intensely brilliant light may be pro- 
duced by platinum wire gauze on a modified Bansen burner. 
An air blast is added to the burner till the solid flame pro- 
duced over a Welsbach gauze tip is reduced to a field of light 
blue cones of flame less than } inch high. A piece of very 
fine рапа wire ganze, moulded to dome shape, corre- 
sponding to that of the tip cf the burner, and held so as to 
be just in the tips of the blue cones, emits a light of remark- 
able power, reaching some hundreds of candles uare 
inch of gauze. The whole subject evidently requires further 
investigation. : 


Earth Currents.—Before the Royal Institution last 
Friday, Prof. A. W. Racker lectured on “Earth Currents 
and their Relation to Electric Traction." Referring to the 
effects of escaping traction currents upon observatory instru- 
ments, he said that the instruments at Toronto and Wash- 
ington have been rendered quite useless from these causes, 
showing that the earth conveyed the electrical currenta for 
long distances through its crust to the great possible 
injury of scientific research as conducted in such places. 
In the neighbourhood of London, he proceeded to say, they 
had been met in a very reasonable spirit by the promoters of 
electric railways in their efforts to get such a system of using 
the current adopted as would ensure the return to the gene- 
rating station of waste electricity. With the continuance of 
this reasonable spirit and the advance in electrical t»ch- 
nology he was certain that at Kew and such places the 
might view with less and less alarm and anxiety the growt 
of the great industries depending apon the use of electricity. 
Carrying the matter further, the Professor suggested that as 


electrical currents had been unquestionably shown to be 


transmitted for long distances through the earth, the day 
might come when m-ans would be desired of signalling from 
one side of the earth to the other without wires, or even 
from planet to planet ! 


. stock. In America it is otherwise. There the 


Foreign Competition in Machinery.-—The following 
letter from the pen of * Manufacturer" appears in the 
Times. It touches upon one of the most important phases 
of the subject of foreign competition :— 


It may interest the public to know that the delay in delivering 
machinery and iron structures by manufacturers in this country 
arises, to at least a considerable extent, from the over-abundanoe of 
our supply of engineering 

A new design is almost invariably submitted to the manufacturer for 
every electric installation or bridge he is invited to tender for, and it is, 
therefore, impracticable to anticipate wants and give prompt deliveries 
by having machices or girders or the sections of iron күш in 
ufacturers have 


standard desi to which they adhere, and decline to spend the 
extra time and cost involved in constructing machines of type; 
the engineer, in short, has to adapt his designs to the stan of the 


manufacturers. | 
In this country so great is the competition among manufacturers 
that each has to get up special designs, and (if he get the contract) 
make new patterns to carry out the ideas of the electrical engineer. 
This system, it is evident, must add greatly to the сос of the 
5 as well as to the time required for ite construction and 
very. 


A subsequent letter, presumably from the same writer, 
referring to Lord Oromer’s statement respecting the Atbara 
Bridge contracts, asks if it is possible to ascertain definitely 
tbe real cause why English orders for railway plant and 
machinery go the United States. Не want to kaow whether 
the tenders invited in England were on а design and detailed 
specifications by Lieut.-Colonel Gordon or the railway engi- 
neer; whether the American tender accepted is on the same 
design, &c., or on & design and specification submitted by 
the contractore, and, if the latter, whether tenders on a 
similar basis were invited from Eoglish bridge builder. In 
the course of this letter it is stated that :— · 


In the United States, where prompt delivery is' usually more 
urgently demanded than in this country, tbe railway engineer 
depends, in ordinary caser, on the manufacturer to supply, on bis 
own design and specification to meet the necessities of the case, the 


article required. Under this system it is very evident that the 


American manufacturer has a great advantage in cost and delivery— 
both usually go together—for it is an axiom that the longer a job is 
in the shops the greater its cost. Manufacturers are always anxious 
to standardise the machines they make, and the great obstruction is 
the engineer's fertility ia design 


a 


Wireless Telegraphy and the Trans-Atlantic Cable 
Companies.—Tne Westminster Gazette has interviewed Mr. 
J. H. Carson, the manager of the Anglo-American Telegraph 
Company, as to the probable effect of the wireless telegraph 
experiments upon the existing cable companies. Mr. Carson 
made it clear that British cable companies, while recognising 
the enormous scientific value of Marconi’s discovery, did not at 
present regard the new telegraphy in the light of a rival likely 
to seriously encroach upon their commercial preserves. 


"In the first place,” observed Mr. Oarson, I fail altogether to 
understand how i is to counteract the great carvatare of the 
earth met with across the Atlantic; how he thinks he can erect 
two perpendicular poles high enough on the shore, which 
will permit of the current b tranémitted in the way he demon- 
stra’es. In France the Eiffel Tower bas been talked of as a station, 
but it would surely A an Eiff. Tower nearly reaching to the 
clonds for a trans-Atlantic wireless telegraph to be satisfactorily 
worked. There isa great difference batween 'cross-Ohanneliog' at 
30 or 40 miles and 'crose- ' at 4,000! If he pro 


on the duplex cable every day. It has cost us something like £90,000 
to mend a single broken cable; and from England to New York, by 
way of Valentia and Bt. John's, the laying of a cable comes to some- 
thing like £150 & mile, or one million sterling the whole distanoe, 
then there is the terrifia expenditure involved in laying and main- 
taining four separate cables, and could we but see our way to adopt 
перт facillties, the welcome would not be lese than the reduction 
in outlay.” 


Lecture.—At Belfast, on 11th inst., Mr. J. N. Finnegan, 
B.A., B.Sc, lectured, under the auspices of the Naturel 
History and Philosophical Society, ор “ Luminous Dis- 
charges in Rarefied Gases.” 
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Tesla on the Wehnelt Interrupter.— Tesla lets him- 
self out on the Wehnelt interrupter in the Electrical Review, 
(New York), March 15th. He invented this device two or 
three years ago. This belated publication in our ‘contem- 
porary would not, according to the generally accepted code, 
secure to Tesla the credit of being the inventor, bat Tesla 
evidently does not regret this, since he considers there is no 
merit in the invention. It wastes, in his opinion, 90 per 
cent. of the energy, and is objectionable for other reasons 
which he does not specify. He mentions another interrupter 
based on a different principle which is incomparably more 
efficient, and also simpler on the whole. It comprises a fine 
stream of conducting fluid which is made to issue, with any 
desired speed, from an orifice connected with one pole of a 
generator, through the primary of the induction coil, against 
the other terminal of the generator placed at a small distance. 
This device gives discharges of a remarkable suddenness, and 
the frequency may be brought within reasonable limits. 
almost to anything desired. He has used this device for a 
long 9 in 5 m ordinary coils and in a form of 
coil of his own with results greatly superior in every respect 
to those obtainable with the form of device disused. 


More Orders for American Locomotives.—W hat with 
the Midland Railway, the French State Railway, and other 
orders for locomotives, the American engine makers have 
reason to be filled with satisfaction just now. They are 
reaping a harvest on account of the disabilities of the 
English manufacturers. We have looked upon India as our 
own for orders almost as much as the Midland Railway Com- 
pany. Bat the Indiau Government has now placed an order 
or 45 locomotives with Philadelphian engine builders. They 
are of various sizes, and include several to be specially 
adapted for the mining districts. 


Automatic Block Sigaalling.—We have received from 
Mr. O. E. Stretton a copy of a letter written by him to Mr. 
Little repeating an offer made years ago to pay him £500 
in gold if he can p:ove his right to call himself the inventor 
of block signalling in 1865, or that he has any just 
claim against the Government. As this correspondence is, 
however, closed, we cannot publish the letter. 


Eleetric Light and Fires.—Mr. A. H. Howard, the 
consulting engineer, says that the Hyde Park Court fire was 
not caused by fusion of electric light wires, as haa b2en 
reported. There is such a liking on the part of the daily 
press to attribute nearly all large fires to this cause that one 
might almost think they were gas shareholders. 


Wireless Telegraphy.—It is stated that the directora 
of the Wireless Telegraph Company have agreed to enter 
into negotiations with the syndicate which desires to obtain 
the exclusive rights of connecting Eogland and America by 
wireless telegraphy. 


Lord Kelvin.— On Tuesday, at the meeting of the Court 
of Aldermen at the Gaildhall, Lord K lvin was admitted to 
the Freedom of the City through the Spectacle-maker’s 
Company. 


Appointment.—We understand that Mr. W. C. P. 


Tapper, who was for nearly five years one of Mr. Arthur 


Wright's chief assistants at the Brighton Electricity Works, 
and who has since for some time been his chief engineer in 
his London work, has now been appointed resident electrical 
engineer to the Whitechspel District Board of Works, to 
carry out the electric lighting of that district under Mr. 
Wright's supervision. 


CITY NOTES. 


The Cuba Submarine Telegraph Company, Limited. 


Тнв report of the directors for the half-year ending December 31st, 
1898, to be presented at the fifty-fifth ordinary general meeting of 
shareholders, to be held on April 26th, 1899, states that from the 
acc.unts it will be seen that the receipts amount to £27,483 176. 11d., 
and the-expenditure to £7,585 16. 9d., leaving a sum of £19,898 
167. 2d., which, added to the balance of £3,713 11s. 6d. brought from 
the last account, leaves £23,612 7s. 8d. at the credit of revenue 
account. The traffic receipts show a considerable increase as com- 
pared with the corresponding period of last year, owing to the excep- 
tionally heavy Government traffic consequent on the Spanish-American 
war. The sam of £10,000 has bren added to the reserve fand, which 
now stands at £120,000. The dividend on the preference shares will 
absorb £3,000, and leave £10,612 7s. 8d., out of which the directors 
recommend the psyment of a dividend at the rate of 6 per cent. per 
annum, and a bonus of 2«. per share, on the ordinary shares, both free 
of income-tsx, the balance, £4,212 76. 8d., being carried forward to 
the ccrrent half-year. At the date of the last report, the cables 
broken during the war had been repaired, with the exception of the 
Cienfaegos-Oasilda cable and thé 1891 cable between Oienfuegos and 
Batabano. The repairs to these have been completed during the cur- 
rent half-year, and the cost of the whole will form the subject of a 
claim against the United States Government, which will be put for- 
ward as soon as the accounts have been prepared. 


Indo-European Telegraph Company. 


Tux report of the directors for the year 1898, to be presented at the 
meeting to be held in London on 27th inst., states that the company's 
revenue from all sources for 1898 amounted to £134,643, as compared 
with £130,347 for 1897, showing an increa:e of £4,295. The expenses 
were—on commercial and general account, £37,131; on maintenance 
account (expenses and charges), £37,215; total, £74,346, as against 
£69,379 for 1897, an increase of £4,967. 9 these expenses, 
taking crodit for £9,073 brought over from 1897, and debiting income- 

t remains £67,202. From this amount £15,000 been 
placed to reserve, and that, together with £10,625, amount of interim 


dividend, have to be deducted, leaving a balance of £41,577. The 


directors now propose the declaration of a dividend for the six mont! s 
ending December 31st of 17s. 6d. per share, making, with the divi- 
dend already paid, 6 per cent, and a bonus of 208. per share, both 
free of income-tax, making in all 10 per cent. for the year, carryiag 
forward £9,702 to the credit of 1899. The balance carried forward 
is again large, but considerable additional expenditure upon maio- 
tenance account, which it is prudent to provide for, will, in all pro- 
bability, have to be made during the current yeap, The lines of the 
eompany continue to work satisfactorily, and the extension of the 
Wheatstone automatic apparatus, which in part accounts for the 
extra outlay on experses and charges for maintenance, has proved 
successful; th» system has now been established from Emden to 
сы An additional wire has also зеп erected from Warsaw to 


The Oriental Telephone and Electric Company, 
Limited. 


Tun report of the directors for the year ended December 31st, 1898, 
to be presented at the fifth ordinary general meeting of the com- 
pany, to be held at the Cannon Street Hotel, London, on Wednesday, 
April 26th, 1899, at 12 30 p.m., states that the revenue account shows 
a balance to credit of £10,955 3s. 9d. transferred to profit and loss. 
Including the sum of £964 8s. 3d. brought forward from 1897, and 
after deducting £2,853 81, the amount of interim dividend paid in 
November last, there remains £9,061 4s. for dispogal. The directors 


propose to deal with this sum as follows: — To pay а final dividend of 


81. per share, free of income-tax, making 5 per cent. for the yaar, 
to berg соо воют, and carry grep vira 8з. n 
regard to the Іа subsidiary companies, the Bombay Company has 
again paid 6 per cent. for the year, whilst the Bengal Oompany has 
peid 5 cent., a3 against 7 per cent. for the previous year, carrying 
for Rs. 20,000 as & precautionary measure sgainst possible tem- 
porary outlay, The Telephone Company of Egypt has declared its 
usual dividend of 6 cent. on its preferred shares. Tho company 
has recently entered into an agreement with the Government of Egypt 
to continue the Government telephone service for a period of 25 years 
from January 1st current. Its business in general progresses favourably. 
The China and Japan Telephone Company has paid its debenture 
interest, bat its accounts for the past year have not yet been andited. 
They point, however, to a larger surplus than in previous years. 
With a view to improving the telephone service at Shanghai, which 
would have involved a large expenditure of money, the directors of 
that company, through its local manager, approached the Oouncil of 
the Shanghai Settlements some years ago in order to obtain, if pos- 
sible, a prolonged term of conceasion so as to justify the outlay. The 
Council has now decided to grant a 30 years’ concession, but has 
invited tenders by publicadvertisement. The directors of the China 
and Japan Telephone Company have sent in a tander, but the result 
sofarisnot known. Theelectric lighting brauch of the company’s 
business shows a small surplus, which has been carried meantime to a 
suspense account to provide for expenses in conhection with a change 
of management now being proceeded with in Calcatta. Under 
Article No. 65 two directors retire at the meeting, and these are 
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Mr. B. Bt. John Ackers and Mr. Henry Gréwing, who, » poing lere dir 

offer themselves for re-election. The meeting will also 

per nn Arming the appointment an a director of 
H. Johnstone Grö wing, an a consequent increase in the 

number of directors from five to 


The Guildford Electricity Supply Company, Limited. 


In presenting the annexed accounts and balance-sheet for the year 
t out thatthe balance of profit on the revenue 

g into consideration the allowance of £150 for 
rr gyn os amounts to £149 2«. 8d. In the net revenue account 
have written off £77 14s. 6d. being 20 per сов of the 
3 expenses, to the end of 1898. Since 
the general meeting dm year, the directors have had mains laid in 
London Road са ро Edgeborovgh Road and Olandon Road, 
also in Park Street, Street, Onslow Street and Chertsey Street, 
and they have 3 the laying of further mains in don 
Place, Martyr Road, York Road, Epsom Road and farther of 
Edgeboroug Road. This extension of mains has necessitated her 
expenditure in machinery and plant. There are now 79 contracta 
with customers for supply of energy for electric lighting, as againat 
52 in March last year. Some old customers have 
largely increased the number of their lights, and the directors 
expecting several new customers shortly. The direc- 

tors have during the past year reduced the price of current for 
lighting p purposes from 8d. per unit, with varying discounts, to 
net, and hope that this change will, in the long run, prove bene- 
ficial to the sbareholders as well as to the customers. It will be 
necessary for the company to continue spending more capital for 
mains, machinery, and plant, and for tLis purpose further capital is 
olders are asked to increase their holdings, in order 
that the necessity of Ive commission for placing fresh capital 
w of the probable increased demand for 


extension esr 


The National Electric Free Wiring Company. 
Ax extraord general meeting of the shareholders of grs above 


Cross Road, under the presidency of Mr. В. Btewart Bain, О 

The Снлівмлн said the object of the meeting was to confirm the 
resolution ‘passed on March 24th last for altering the name of the 
company. On that oocasion he explained fully the reasons for the 
change, and he would now, therefore, content himself with formally 
proposing the confirmation of the Fee [eon as follows :—" That the 
name of the company be and it is hereb "d altered from the National 
Electric Free Wiring Company, Limited, to the National Electric 
Жин Company, Limited.” 

Mr. W. B. Davns seconded the resolution, which was carried. 


“Great Northern Telegraph Company, Limited.— 
The directors’ for к 1898 states that the net receipts, 


oat of which an extra dividend, making 124 per cent. for the is 
proposed, carrying £61,417 forward. ii din 


TRAFFIO RECEIPTS. 


for the week 


The Blackpool and Fleetwood Tramroad Tramroad Company.—The rece! 
» 48,946 1s. ва. 


ending April 15th, 1809, were £222 17s, Id.; aggregate to 


T Bristol Tramways and Carriage for 
week ending April lith. своме 8 27541 1 ы, i А, т ан — 
1898, (Easter week), £3,278 48. “a3 0 Gecrease, 4 
The Ону and South London gir ay Company Thé or the week 
ending Apri] 16th, 1800, were £1,050; re ане Apr 1 ril 1 1008. #945; 
increase, £105; total receipts ier hal S dioi 1; corresponding 
cient 1808, 216,771; increase, 2590. 


The Dover Ccrporation Electric Pip id p the weck 
Tm ApH 15th. 1899, were 4151 в 6d.; week ending April 16th, 
2 7&; decrease, Oa. Total pari tul to date, 1899, 

1 fe ete corresponding period, 1698, 21, -; increase, £566 
2s. 1d Milea of track Жем week ending "April 15th, 1869, 8; week 
ending April 16th, 1808, miles run week eno ng April 15th, 1899, 
4,245; week ending red 16th, 1896, 3,075. Number of cars, week ending 

April 15th, 1899, 11; week ending April 16th, 1898, 7. 


The Dublin United Tramwa Company.—The receipts for the week endi 
Frias, April 14th, 1805, were as follows: — D. U. T. Co., h n 
81,754 19s. 4d. ; ditto, electric cars, £947 4s. 2d.; D. 8. D. Co., electric cars, 
2656 4s.; total, £3,358 7s. 6d.; corres onang week last year—D. U. b 

, horse cars, £23786 18. 6d 
D. 8. D. Co., о: сагв, 2700 
2668 12. 6d. ; 
increase to ‘date: 


6d.: total, £4,027 Os. Od.; deo 
ip a to даза 290 15 6s. 8d.; ditto last year, £46, 407 Ms. p^ 3 
Worked :—The mileage o n is 18 miles 
electrically, 96 miles by Bored. as against 11 miles elec cally, and 81 
miles by horses, for the corresponding period last year, 


The Liverpool Overhead Ball Com ~The receipts for the week endiz 
April 2 — 1809 8 to ha: corresponding week last 
ab» ecrease, A382. 18 1898 includes Easter Monday. mes 


The South Staffordshire . Company. —The receipts for week ending 


April 14th, 1809, were 2614 be. gate receipts for 15 weeks, 
£ 509 4. Л. ; week ending April nd i 1806, £656 168, 3d. ; aggregate receipts 
for 15 weeks, £ 


STOCKS AND SHARES. 


Wednesday Evening. 


Tun market for electric lighting shares has found its business and 
attention confined almost exclusively to City of London's. “Ону 
lights! City lights !”—the cry has resounde every day in the Mis- 
cellaneous Market of the Stock Exchange, but there has been more 
noise than business, and the parcels of sbares that have actually 
changed owners have been mostly in 20'sand 25's. Oonsidasrably 
more pluck has been infused into the hearts of the buyers, and the 
price shows a rise of 15s. on the week at 172. Metropolitan Electrics 
rose in sympathy with City’s,” and at 174 mark an advanos of the 
fraction. Oharing Oross have also put on } at 113. Oounty of 
London and Brush Provincial Ordinary are 11}, the price being a 
trifle lower on the throwing out of the company’s Bill by a Oom- 
mittee of the House of Commons. We continue to hear reports of a 
coming new issue of capital by the Bt. James's and Pall Mall Oom- 
pany, but no details are at present available. The ordinary shares 
retain their last week's improvement and are still 18. 

The Central London's Bill was read for the third time in the House 
of Commons last Tuesday, but no change has occurred in the quotation 
of the shares, both the fully and partly paid being quoted be. either 
side of their par value. City and South London are a dull market at 
69, and very little business has been recorded in Waterloo and City 
Ordinary, the price of which is about 1103. 

It is when we come to the list of telegraph shares that the most 
numerous changes are noticeable. A somewhat unreasonable fear 
has seized telegraph shareholders, who are so frightened by the 
experiments in wireless telegrapby that they are clearing out of their 
holdings apparently regardless of cost. Naturally enongh, the trend 
of affairs is soon discovered by the dealers in the market, who mark down 
prices as a precautionary measure, even though little or no stock has 
been offered. The weakness has been most pronounced in Hastern 
Telegraph Ordinary, and a sensational drop has lowered the price from 
1794 to 1623, at which it is difficult to find a buyer. Eastern Exten-, 
sions are down 1? at 16}, despite its excellent report. А bear 
attack upon Anglo-American Deferred has reduced the price to 19, 


~ and the ordinary stock has fallen to 63, fears of German competition 


accelerating the fall. The scare, we are inclined to think, has been 
overdone, and the man who is brave enough to buy Easterns at 163 
will probably not regret it. The Great Northern Telegraph Company 
proposes to pay a final dividend, bringing the rate for 1898 np to 123 
per cent., with £61,417 forward. 

The Manchester Oarriage and Tramway Oompany has had a record 
half-year, the report lately isened showing that nearly £250,000 had 
been taken in tram and 'bus fares during the last six months.. Most 
of the tramlines over which the company's carriages run belong to 
the Corporation of Manchester, and in 1901, when the license expires 
the overhead system, with electric traction, is to supersede the 
present arrangement. It із а moot point as to whether the company 
shall be taken over by the Oorporation ог not. From а financial 
point of view such а proceeding would most likely mean more profit 
for the Manchester ratepayers than they get now, but under new 
management perhaps the present success would be difficalt to main- 
tain. Manchester A shares are 294, the "B" 192, and the “О” 
issue 15. Bordeaux trams have been a strong market all the week, 
and at 19} there seems to be room for a further appreciation if the 
company is taken over by the Teutonic group, who are negotiating 
the matter. Anglo-Argentines relapsed a trifle after the digestion of 
the report. 

A final dividend of 8d. per share on Oriental Telephone shares 
makes 5 per cent. for the past year, but the price is unchanged at 
i—it 

There is a rise in Baboock and Wilcox to 38, and in Willans 
and Robinson to 103. Ths American companies, however, bave 
had a bad week, and prices of traction shares slumped beavily 
in the fall which took place among American Railroad shares. The 
reaction has brought & recovery in prices, but the market in New 
York is still suffering from the inflated boom in “ Industrials during 
February and March. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


done 
Present киш. Dividends for proc Closing рт. 
Issue. the last three years. Apen April 19th. “pa ioe, 
1698. | 1991 Highest.| Lowett 
124, 400% „ 4 % Debs. eee 0 eee ee 100 —104 100 — 104 eee #06 
25,000 реза гл eee ТҮ e ee eee 8 — 4 3 — 4 eee eee 
125,000 Я эра, 5 T^ Debe. Red. s 5 з ЕЕ ee 87 — 92 87 — 92 vas 8 
905 Anglo- American Т 5 13s| 8 65 — 68 60 — 63 xd. 654 | 61 
8,047, Do. do 6 Pref. vs i вв! 6 118 —119 109 —111 xd! 117 111 
8,047, Do erred... .. . F i .%| 14 — 144 13 — 133 1 13 
205,151 |. Brazilian Submarine Telegra Bs 3 79,1723, |... | 1509—16} | 15 — 16 1 15 
76,0001 do. 5 Y Debs. Ind series, 1906 . " : о. 110 —114 110 —114 ves s 
44, Ohili hone, Nos. 1 to 44,000 e А 4 7 M 8 — 8 КЕ 
10,000, able 8 8 95,185 —196 [185 —196 M 
1,332,523 Do. do. Bterling 500 year 4 % Deb. Stock Red. tos к 104 6 104 —106 | 106 | 1058 
850 | Consolidated Telephone ы у 3k— >“ 
16,000 | Cube Telegraph ... Via wee ds is і 7 9 — 10 9 — 15 94 OF 
6,000 Do. 10 % Pref. see coe eee е • 10 18— 194 19 — 20 LED 
12,981 Direct Spanish Telegraph еое [III * 4 4 == 5 4 — 5 [IT] 
6,000 Do. do. 10 % Cum. Pref. 10 10 — 11 — 1 sai 
30, Do. 44 €, Debs., Non, 1 to 6,000 .. 50 | 44% | 4 106 —109% |106 —100 an eus 
00,7101] Direct United States Cable и ates 3} 12 — 10— nj | ng) 11 
120,000 | Direct West India oe а Ъ Ф Beg. "Deb. Ws des 108 —108 |102 —106 E 885 
4,000,000 | Eastern oe Он E yes Stock 64% | 7 Ф 177 —182 160 —170 ха! 175 160 
1,796,000 3 Pet Stock 24 102 —106 |100 —104 ха 103 | 101 
80,900 Do. 5 $ Debs., -— August, 1809 5 99 —103 | 99 —102 MP CR 
1,482, Do. 4 © Mort. Deb. Stock do Lo НКА 4 125 —129 125 —129 123 Pus 
250,000 | Eastern Extension, Australasia, and China Telegraph ... 7 7 18 — 183 16 — 17 1876 16 
| Do. Б % (Aus. Gov. Bub.) Deb., ER а 
16; drgs. ш reg. 1—1,049 6—4,826 5 5% 99 —103 99 —108 TI ITI 
э 
64, Do. do. Bearer, 1 100-80, 4 70 8 * 5 $ 100 —108 100 —108 | .. 
830,0001 Do. ах ре > „Stock co ee 4 4 126 —129 |125 —120 125 
Eastern an "African ort. 
85,1001 { 1900 red. ann. гаар ph os. 1 to 2,848 5 “ 99 —108 | 99 —108 ~ 
46,6001 Do. do. do. to bearer, 2,844 to b, 5 100 —108 100 —108 
300,0001 - 4% Mort. Debs., Nos. 1 to 8,000, red. 1900 | 100 | 4 108 —105 108 —106 
4% Reg. Mt. Debs. (Maaritins Bub. У) 1—8, 000 | 35 | 4 104 —1 104 —107%, 
180,227 Globe T 3 "Trost E „| 10 | 44 1 1 114— 12} 12; | 114 
180,043 do. 6 A Pref. [III eee e 10 6 1 17$ 16 acad 17 163 163 
150,000 diu NOT 10 10 80 — 31 30 — 81 "t 


elegraph, of » 
Halifax and Bermuda Cable, A 1% Mort. Debe., 
b AE ту н Lay 1 to 1,200, Red se ) 100 


: de: de: BBDD dede de dedede de dede de IBAR: 
ооф... 


17,000 do-Europeen Telegraph eee eee eee eee e 26 10 10 57 — 60 57 — 60 eo е 
100,0001| London Platino-Brazilian Telegraph, 6 Ф Bebo 8 7 6 108 —111 [108—111 "T 
400,000 | National Telephone, 1 to 490,000 Ro Ое ue 56) 6 5 441 42 

15,000 De : Cum. 2nd Pref. eee 6 6 11 — 18 11 — 18 eee . 
250,000 Pa: Non-cum. 8rd Pref., 1 to 250,000 5 5 5} 6} oot! 42 

1,830, " Deb. Stock Red. 81$ 33 99 —101 | 99 —102 |1 99 
171,604 Oriental Tuscan lec., Nos. 1 to 171,504, fully paid 5 5 i— 1 í— 1 ade see 
100, Pacific and Buropean Tel., 4 Ф RAE Debs., 1 to becuase 4 4 106 —108 105 —108 ee 000 

11,889 Reuter’s oe oe eee ee eee eee 5 5 7 x 8 7 — 8 . 

8,881 | Submarine Cables. Trust eae T vos ova we ; 992 140 —146 187 —142 xd| ... 

58,000 | United River Plate Telephone 5 6% 5 
161, 73882 Do. 5 be. e 0 e eon 104 —107 104 —107 oe” 
300,0001| West African 5 % De 59% 5 ＋ 99 —103 | 99 —102 E | 

90, West Coast of America, Nos. 1—80,000 and 58,001—58,008 oe eee $— 1 1 oe 
150, Do. do. 4% Debs., 1—1,500 Bras. Sub. Tel. | 1 ` 108 —106 103 —106 T 
880, Western and B Tel 4 Deb. Btock Hed. .. . 106 —109 [106—109 106 . 

88, West India and Panama m e 1 t 2 — 2— 32} 29 

84,568 Do. do. do. 6 Ф Cum. 1st Pref. .. 656 10g 7]. 111 11 — 11 | п 

669 Do. do. do. 6 % Cum. 2nd Pref. . 6 6 9 — 10 9 — 10 - 
‚0004 Do. do. Debs., Nos. 1 to 1 ,800 100 | б б 106 —108 [106 —108 . T 
158, 1001] Western Union of U. 8. Telegraph, 6 Y Ster. Bonds 6 6 100 —105 [100 —106 et 


ELECTRICITY SUPPLY COMPANIES. 


20,000 SOL des E. % Cum. Pref. : 5% "E в A ^- 81 T 
000 u y, Ord. °з» 006 eee ES 
100,000 b Deb. Stock Red. . Stock 4% | 43 . |114 —116 114 —116 
60,000 | City ot London — Lighting, a ARAM „| 10 |7 10 6 7 164— 174 171— 184 18 17 
40,000 Cum. Pref., 1 to 40 ..| 106 6 15 — 16 15 — 16 ] 14 
400,000 Deb. Stock, A tise, at чаш) ‘all paid | .. 6% |5  |124 —129 124 —129 | 1274 | 127 
40,000 бакы d Lon & Mrs —40,000| 10 ^ nil nil | 11 — 12 1l — 12 112 | 10H 
20,000 Do. do. „ 40,001—60,000 10 6 % 6 6 % | 14 — 15 14 — 15 i 
17,400 | Edmundsons Bleo. 10 Оға. S dbi 1—17,400 aes b ‚ |56 ee — 58 573 
19,661 n B 3 Supply, o 101 to 19, 661 85 „ | 4 6% si s 
12,000 795 Cum. Pref. еве 5 7 Ф 7 eee 9 * 10 9 — 10 
110,000 | London — Supply 00 tion, Limited, Ord. ET 8| .. De és a 4 Ф 61 317 
48, «>. ре до, 6 % Pref. 5 m 96 7 6 
"REND e Bisctrio Bu D. 62.800 W EU 5% 6%|5% 117 са 117 — 18 172 17 
500 J» 9 coe eee om — 
22,600 Nos. [x 601 to 85,000, £7 paid 10 | .. | туз 18 — 14 18 — 14 bak : 
220,0002 Do. Mortgage Debenture Btock S. | 4) 4 117 —120 117 —120 i is 
6,453 | Notting Hill Electric — ii de 10 | 4 6 6 1 17 164— 173 xe S 
81,980 | 84. а and Pall Mall iri Light, Ord. 5 10% 144% 14 174— 184 171— 184 17g 173 
20,000 Pos а WEN 15 ordo 28 5. Сат to 40,080 : 7 7 m g^ = n REN 1 
66 000 South Lon Г ре еее seo 0 eee eee — 8g 3} 
І Westminster Electric Supply. Od. 101 to 80,000 é 56/9% 12 Ф 12 Y | 16 — 16 15 — 16 15g | 155 


$ Stock Exchange. 
niess otherwise stated all shares are fully paid. procis boing ты capital, 
did eia mashed bore ue ay pe tug T. ted shara errant pe Е: 


- — omes — 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present AME or Dividends for Quotation Саша - during week 
Inge. P Беек the last three years. | April 12th, д 19th. NC 
1806. | 1897. | 1898. | Highest | Lowest. 
60,000 Aluminium «A» shares, Nos. 1—60,000 ... NR E 1110$ 10 ... 8— 8i 21— 81 e 
90,000 44 95 list Mort. Deb. Btock Red. iss Stock Pis .. | 95 —100 96 —100 $ed is 
80,000 British Electric eee ЕСТ ТЕЕ 101... |... | 6 %|18}— 194 | 184— 19 194 | 184 
о. um. F —40, | 
10,000 | Ar- e } 100. . 13f— 141 13f— 143 | 14A 14 
200,000 Do. 1 Debenture Stook . tock] ... 7 .. 1126 —129 [126 —199 1274 |... 
90,000 | Brush Elecl. Raging. Or Soe. s Bind | ad |... | 1j— 2 lj— 23 lH 13 
90,000 Do. Non-enm. 6 695 Pref., 1 to 90, 000 2| sd | 493 ... | 2i— 28 28 | 4 
125,0001 Do. do. Perp. Deb. Stock ^. |Btock| ... ids .. |110 —114 |110 —114 
50,000 do. 2nd Deb. Stock Red. |Btock| ... ase „ 1108 —106 |101 —108 
20,000 Callender’ Cable Construction shares, Nos. 1—20,000 ... | 5 10 / 124%) ... | 124— 184 | 12 — 13 184 | 12 
90,000 9. do 44 95 1st Mort. Deb. Stock Red. |Btock| ... өө. .. 114—117 114 —117 
85,250 Central London Railway, . Shares iss ..| 10 i sa з 9#— 1 10} 10 ui 
178,808 Do. * do. do. £8 pai eee 10 eee. eee "TT 72— 7 8{ eee 
61,088 Do. do. Pref. Mi ud ey paid atu ves vas v» —« | 84— 4 8)— 4 s. s.s 
71,447 Do. do. Def. do. £5 paid TT TY ove. "TP TIT 41— 4 44 4 4n 
680,000 a and South London Railway Stock 1439] 1495| 24% 68 — 70 68 — 70 68 66 
22,500 до. Ord. shares, Nos. 1 to 22 50045 pd. 10 | ... ‘aan ae 43— 5} se 
82,098 Orompton & бо, Nog, 1 to 88,006. 5 B| a үз we | 84— — 8 
. st Mort Я $$ to o 
100,000 ` £100, and 901 to 11, 000 of £50 Red eee coe в.е вее 98 —101 98 = 101 | eee 
99,261 dison & Swan Utd. Bl. Lgt., A" shares, £8 pd. 1 to99, 261 5 6 2— 2i 2— 21 28 | .. 
17,189 Do. do. о oa” Shares, 01—017,189 5 5i 6 @ 4— 5 4— 5 085 ie 
028 ро. до. 4 % рер. Btook Red. ...| 100 : ‘ies т 97 — 99 96 — 98 972 | 97 
112,100 | Eleotric Construction, 1 to 112,100 . eve 2; 5 6 6 21— 28 2— at 558 & 
25,000 Do. 8 (уер Cum. Pref., 1 "to 25 ,000 eco 2 7 7 7 8 — 84 3 — eee ec 
140,800 Do. P Turre Deb. Stock soe Stock jus .. |108 —106  /|108 —106 € % 
91,196 | Elmore's Pii 0 оне ] to 70,000 ... ese 2| .. ie ‘ — 3 am 2 I] iis 
67,275 | Elmore's Wire Man калда, 1 to 60,885, issued at 1 pm. | 3/ .. | .. i à 11 
9,6001 Greenwood а 70 Talog V Cum. Pref. 1 to 9,000 eee 10 7 7 . 10 — 13 10 — 12 ooo ee 
,000 Do. 29: 7 Ф Pref. 10 | 7 7 7 8i— 19% s i 
50,000 Do. 43 Mort. Deb. Stock... Stock 4j 4h .. |112 —116 |112 —115 T 
60,000 India-Rubber, Gyite-Perchs er Telegraph Works se | 10 | 10 10 10 Y 214— 224 | 21 223 22$ | ARA 
000 Liverpool ан bond Ran do. б 4% 1st Mort. Debs. | 100 | .. Mes và x 101 — 10A 10A . sai 
э way, eee eee eos [Iro 10 1 1 = ood ec 
10,000 |^» do. Pref., £10 paid m еве 10 85 : "i 81 1 144 144— ] oo 
‚850 Telograph Construction and Maintenance see 12 | 15 16 15 $ — 89 84 — 88 84; 
prre " 1 -— 4% Deb. 5 801 Bed. 1900 .. 100 ... гая .. |106 —108 |106 —108 — iss 
18, © egrap ап кин Ов to eee b eee eee 600 _ 91— 10} 9#— 1 өөө eee 
18,400 Do. do. 5% Cm. Prf. Nos. om Чо 20,000 5| ... ius Ps 52— 601.| 54— el vis ees 
540,000 Waterloo and City Бартау, Ord. Stock T .. | 100 ! ... ses 8 95109 —112 |109 —112 d 
t Quotetions on Li erwise stated all shares are 
regir rm . tar part of ana JL Ut ieri sated al sh pe: 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Bi ham Blectric Supply, Ordinary £5 paid) 10}. National Blectrio Free Wiring, 10s. paid, 3—}4. 
British Aluminium, Ordinary, 10—11 ; 7 7 Pref, 11—12. Smithfield Market Electric, 3—4. 
о 44% Debentures of £100, 106—108. T. Parker, £10 (fully paid), 16. 


d Knightsbridge Electrio Lig Lighting, Ordmary "ET 
eo (tally XA 13—184; lst Preference Cumulative 0%, £5 
tally paid Tea tures, 107—110. Dividend, 1 


8 * and. 1899). 


MARKET QUOTATIONS, Wednesday, April 19th. 


а Acid ee ee ows. = 87 ee f Ebonite Rod ee ee ee per Ib. 8j- е oe 
a н ot hci ee ee Ber owt LI s. ee f и Sheet ee ee ee per Ib. / - oe 
& " Oxalio .. oe ee per 89J- ми ee g Copper Bars ee per ton 480 480 ee 
а „ Bulpburie .. ae oe per сті. 2 T f „ Wire (basis price) per lb. 94d. 7 
22 Д e. рег cwt, E |» Si f „ Sheet... в „ per ton £0 
a Ammonia, uriate (grey) por ton £19 £19 06 f „ Вой . рег ton 480 £80 
а m н (whi os per ton Pru 2 ea п German Bilver Wire ee. ee. — 2 ae us . 
а powder ee ee ee utta-percha, e ee е * 
2 Biseiphidset Carbon ee T рет ton 215 £15 ^ h India-rubber, Para fine es per lb. 434 40? id. dec 
Borax T .. рег ton | 41610 £16 10 s» 1 Iron, Charcoal Sheets .. . per ton 4 18 à 
a Bensole (90 "/) e ce pergal. 77 т. 2 4 „ Pig (Cleveland warrants) per ton 48/1 49/11 144. ine. 
a » ( ee per gal. Б вә $ a aocordingtosiíse per ton | From 411 oe 
а В . T . per £95 10 495 10 í » Scrap, heavy 28 . рег ton | 50/- to 55/- | 50/- to 55/- x 
а Ni Д . рег ton 43810 498 10 $ , Wire vanised No. 8.. per ton £9 10 2/6 inc. 
а „ White Sugar .. . per ton 48010 £80 10 ee g Lead, Ingot .. . perton | 4214 126 £14 19 6 T 
н Peroxide ee „ рег ton 827 10 91 10 әб t „n Sheet . per ton £16 16 10 ба. inc. 
а lated . per gal. 2/9 2/9 Я міса (uncut slabs & long) per lb. 6/6 es 
a Naphtha, vent (90 % at W о .. рег lb. 8/- — гь 
Q) ee se . per gal. 5/6 s Meroury .. ec oe . per bottle; 4865 £8 
a Potash, Bichrom per lb. p Phosphor Bronze, plain per lb. | 1/- to 1/4 1/- to 1/4 
& „ Caustic (78/560 °) .. per ton p й rolled bars & per lb. | 1/.to 1/4 | 1/- to 1/4 
a isul А .. рег ton £85 £85 А ” i'd strip & sheet per Ib From 1/8 
а ee ео per owt. 68/. 68/- o Platin ee e eo per os. £8 10 
a Sulphate of Magnesia .. per ton 24 10 £4 10 Silicium Bronze Wire .. per lb. 10d. tol 10d. to 1/1 ` 
а eee es per ton €6 15 26 15 $, 200'd'g to deso’p’n p. ton to £40 ee 
& н . рег ton 65 15 25 15 ¢ in өө vs 468 T 
& um . per ton 25 5 #5 b g Tin, blook Р es per ton #2115 2115 os 
2 soa, Caustic [white 170°) .. per ton 47 10 1 10 ee 9 n ec per 1b 14 1/6 2d. dec. 
а „ АА ‘ie „ per ton £8 £8 » wire 1 to 16 . perlb 1/6 1/6 
а „ Bichromate, casks . per Ib. 8а, 8а, р White Anti- friction Metals— 
METALS, &о te Ant” bran £40 £40 to 465 са 
ALS, j Yarns, 101b, bundles pr Ib. 7а. ңа. T 
oe e в юп шш. per ton 2994 £994 j| n»n Flax, lea.. por Ib T 
b in ton lots.. per ton 2191 2191 КЕ „ Hemp, 8 В ply 10 wa. per Id. T 
p Babbltts carat рег ton | £65 to £190 £65 to £130 j on dedlan, 10 b. Per Ib. з 
5 F to 11) basis per Ib. 84. ino Í » Jute, 180 Ida. rove . per ton £ és 
e „ Tu per Ib. 1044. 10d. d. ine. j Manila, 94 thread per ton | 488 10 294 10 £1 dec. 
» Wire, beca .. por lb Bid. d. ino. k Zino, Sheet (Vielle Montagne "bnd.) p.t. £81 231 <3 
tons supplied b Quotations supplied b Quotations supplied b 
—— 8 osre, G, Boo oot à со, Co Ltd The, India- Bubber, ie CUm ы L.A. E ME dat Wale con 
e um Company, e > egra or m ; scere байык, 
o Mese 'Thos. Bolton & 4 Sen, g меме ames amas Bhakspeaze. | m Mesars. W. T lover à Oo, el. 
Messrs. Jackson & Till, М Meses P. Ormiston 
с 6 Messrs. Bolling & Lowe. esars. Johnsen, Mankey 9 ON IM: 


- j Messrs. Henry O. Teo & Oo. 2 The Phosphor Bronze Company, Led. 
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Measured in this way, the - 
length of соми ee коша 
m 


of the ent. The current was started at б amperes, and 
gradually increased to 39 amperes , 'then as gradually diminished to 
6 amperes again, increased to 36 amperes, and diminished to 5 - 


am when the arc was extinguished. The P.D. between the 
for a given current seems to have increased as the length of 


nitrogen was used, vis., no change was produced ia the P.D. between 
the carbons unless the pressure of the gaseous stream were large 
enough to blow the arc on осе Ms, and thon an teresa ond not a 
diminution in the P.D. was observed. 
If, however, the current was very near the value that made an open 
arc of the particular length used start hissing, blowing either nitro- 
u or carbon dioxide through the positive carbon sometimes started 
iesing; but this was due, nof to any direct action of the stream of 
gas on the carbon, but to the aro being дей soted by the gaseous stream 
aud burning obliquely up the side of the carbon, and thas allowiog 
the air to coms into contact with the crater. The proof of this was 
that „5 е эмет ые if air had bsen 
em issing phenomena not disappear on . 
ag ie stresm of nitrogen or of carbon dioxide. ei 
This was not the case with hydrogen, however. When that gas was 
blown down the positive carbon in th» open air, the arc would 
start hissing if the current were learga enough, and stop hissing the 
moment the hydrogen was shut of. Not only this, bat the dimiaution 
in the P.D. had a diffarent value from that produced by air, being 
a | about 6:5 volts instead of 10 volts. Table IV. gives the currant 
the P.D. between the carbons just before the hydrogen was 
turned on, jast after it was turned on, just before it turned off, 
aud just it was turned off. 


Аво ENCLOSED m Овос:вги. 


22 24 26 28 30 52 54 56 36 40 


Current in Amperes 
Уча. 9 
Curves connecting P.D. and current for nearly constant length of arc of 1:5 mm. to 2 mm. The arrows show the direction in which the 


current was varied. 


during which the arc had been b 
V 


es up or driven out through the slag wool and the 


increased ; this was- 
of the arc, but was pro- 
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, that, when once the crucible had been ne 
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by blowing air at the crater 
remained well at the 
to bring the air in contact with 


FRE 
| 
i 
f 
| 
: 
Н 
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College, su using a tubular positive 
carbon, and blowing the air down it. mend 

when a current of 10 amperes was flowing with an arc of about 3 mm., 
ю that the arc was quite silent, each puff of air blown down through 
follo and the characteristic 


WI eripere EET 
am wever no ut sim w the arc ou 
жез Nae probably: becats, with soc a puel] элыш bhe Aro was 
sufüciently to be extinguished before the action could take 


Oxygen was next tried, still with the open arc, and again each puff 
uced a hiss and diminution of the P.D., the latter being exsctly 
same in amount as when air was used, namely, about 10 volts. As 


У 


continued, the arc went out. 

t proved two things— firstly, tbat it is the oxygen in 
the air that causes the diminution in the P.D. with hissing; secondly, 
that this diminution in the P.D. is not due to cooling, for nitrogen 
would cool the arc as effectually aş oxygen or air. 
doubly sure on this point, carbon dioxide was 
blown down the tubular positive carbon, with the same resalt as when 


| 
| 


plan answered admirably, for 


CABBORS.— Positive, 11 mm. solid ; negative, 9 mm. solid. 


TABLS IV.—ErrRor оғ BLowma Нтрвовви DOWN A TUBULAR 
PostrivB CABBOR. | 
Cannons :—Positive, 11 mm. tubed; negative, 9 mm. solid; length of 
arc, about 3 mm. - 


P.D. between carbons in volts, 


"et бшп nt 
! ! 
Before H. was After Н. was | Before Н. was | After H. was | amperes. 
tu'ned on. turced on. turned off. turned off. 
52 46 46 53 14 
52 45 41 52 12 
52 45 46 522 13 
52:5 46 46 2 
52 46 46 53 9 
Thus, the mean diminution of P.D. ying the hissing 


m 
sent down the positive carbon of an arc 


caused by hydrogen bein I 
burning in the ait was about 6 6 volta, or about 34 volte lower than 
when the hissing was caused by air alone. : 

In order to exclude all bility of doubt as to the effect of the 


ts with the aro entirely 
could reach it were those blown 


various gases, I re the ex 


enclosed, so that the 


down the tubular positive carbon. The current was distinctly below 
пе мишар рош only 10 or 11 amperes, and the arc was from 
2 mm. to 3 mm. 


ni and lastly hydrogen was Я 

gas, however, gave a totally different result with the enclosed 
aro from that already obtained with the open aro; for whereas, as bas 
been previously stated, hydrogen produced a distinct hissing of its 
own when blown down the positive carbon in the open air, it pro- 
duced none when used in the same way with the enclosed arc. 

To prove that, in order to produce the sudden diminution of P.D. 
under ditoussion it was necessary for the active gas to actually touch 
the crater, a tabular negative carbon was used, and each gas was blown 
up through it in turn, gently enough not to force the gas directly 
against the crater. 

In no case was there any sudden diminution of the P.D., whatever 
was the gas blown through the negative carbon, and whether the arc 


+ 
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was open or enclosed. On the contrary, there was generally a small 
V due to the lengthening of the arc by its being blown 
on one side. If oxygen or air were blown very hard up the negative 
carbon, they would either pores hissing, or blow the arc out, or 
both ; for in that case some of the gas got to the crater uncombined 
with the carbon vapour, and acted exactly as if it had been blown 
down the tubular positive carbon. 

Tbe case, then, stands thus :— 

1. When the arc begins to hiss in the ordinary way, the P.D. 
between the carbons diminishes by about 10 volte. 

2. If the air is excluded from the aro, this diminution of the P.D. 
does not take place, even when the current is nearly three times as 
great as cause hissing in the air. 

3. If, however, while tbe sir is excluded, puffs of air are sent 
against the crater, the diminntion of the P.D. does ccour, even with 
currents much smaller tban would cause hissing in the air. 

4. If, instead of air, oxygen is sent sgainst the crater, the P.D. is 
diminished to exactly the tame extent as when air is used. 

5. If, on the other band, nitrogen is sent against the crater, nv 
diminution of the P.D. is observable. 

6. If air or oxygen is gently blown through the negative carbon, so 
га it cannot get direct to the crater, по diminution of the Р.Р. 

ows. 

Thus there can be no shadow of doubt that the sudden diminution 
of P.D. that accompanies the hissing of the open arc is due to the 
oxygen in the sir getting directly at the crater and combining with 
the carbon at its surface. 

This explanation, like many another in science, solves certain difi- 
culties, only to create others which may, perhaps, be yet harder to 
deal with. Directly we know exactly how the diminution of P.D. 
accompanying hissing is brought about, we ask, How does this com- 
bination of gas and carbon, at the temperature of the crater, act in 
роо a diminution of P.D, so sudden, so certain, following such 

finite laws as those we have been considering? Why do certain 
gases produce it and not others? Why does hydrogen act in the 
presence of air, but not when air is absent?” &c. 

These are questions that have been occupying me for some time 
past, arid which will, I hope, be completely answered by the series of 
apara ents on which I am still engaged. These latter riments, 
although suggested by the investigation on the hissing of the electric 
arc, have already opened up a different field of inquiry, and the 
further results may therefore with advantage be reserved for a future 
communication. 

It only remains for me to express my high sense of the honour 
done me by the Institution of Electrical in asking me to 
read this paper, and to thank the many people to whom I am 
indebted for very kind assistance. 

My most sifcere thanks are due to Prof. Ayrton for much criticism, 
for advice as to the methods of condnoting the experiments, and for 
invaluable help in the literary portion of the work, to Mr. Solomon 
for constructing with much ingenuity the first exclosing crucible, and 
for making the earlier experiments with it ; to Mr. Phillips for assist- 
ing in the experiments and for drawing most of the diagrams, 
especially the admirably-executed coloured drawings of the hissin 
and silent arcs; to Mr. Oarter for supervising, and to Messrs. Manue 
and Pletts for bu carefully constructing the apparatus for the 
experiments of evening; and, lastly, to Messrs. Arundel and 
Bpencer for helping with most of the e iments for the paper, and 
for conducting many of them alone, with great skill and patience, as 
well as for carrying out all those that have been shown to you this 
evening. 


ECONOMISERS. 


THEBB sre some correct remarks on economisers in the Engineering 
Times, the latest issue of which is more technical and less popular 
than earlier numbers. As stated, there is more to be gained by the use 
of the economiser with high pressure boilers than with low pressure, 
because, thongh the total beat in the steam produced in the boiler 
may be very little different in the two cases, the water temperature is 
much higher, and the gases escape much hotter to the economizer, 
and there is more heat to be absorbed. Even where the economy in 
fuel is not of such serious importance there is the economy in boilers. 
With hot feed from an economiser the damsge to boilers will be 
much reduced. This is icularly the case with boilers at a high 
pressure, and therefore at a high temperature. 

Our contem y does not believe in the use of the return §-pipe 
to introduce hot water in the economiser feed in order to prevent 
sweating. It would be preferable to heat the eccnomiser feed b 
means of an exhaust feed heater as the j-pipe will sometimes fail. 
Quite so! But while we admit the superiority of the suggested 
method, if a t pipe fails, possibly a 1-inch pipe will not. The inten- 
tion is simply to heat up the lower ends of the pipes and the bottom 
boxes until they cease to condense out the moistr of the furnace 
gases. A better system in large installations is to place tne economiser 
in sections and pass the water through the sections in series. This 
safeguarde at least the later sections, and if sweating should occur it 
will bs concentrated on the first section and upon a greater area of 
this. The net result will be to destroy, say, one pipe over all its 
length in place of destroying in the same time, it may be three, four, 
or even six pipes over a sixth of their length which means ruin just 
as much as if the whole length had been corroded. But there 
need be no external corrosion if proper mansgement is followed. 
Brass pipes have been tried and failed entirely because of this 
external corrosion. With present high pressures the care necessary 
in making а cast-iron pipe is very great. Oar contemporary says 
nothing on this point. Why cannot wrought-iron pipes be employed ? 


banked up quiescent fires are to be broken up. By the air 
inlet and then the chimney damper, and kee 
closed, the flue through the economiser co 
mulated gas before the boiler fires were livened up, and a length of 
air would Ъз placed hetween ibly explosive gases and the newly 
livened flames. Eoonomisers do undoubtedly proren much incrusta- 
tion in the boiler, and require occasionally to be bored out, Special 
appliances are used for this, which bore out several tubes at once. 
good investment, sa 


poe because & good deal of 


trical contractors who have erected stations as quickly as possible 
which would perform a certain amount of work ve of 
economy. But such work is very much looked down upon by 
economical and experienced steam engineers who are to 
look to fine fractions in economy. It seems ridiculous to strive for 
the economy of bigh pressure steam plant, which is not so very much 
better than more easily maintained lower preseure plant, and to 
neglect an easy 10 per cent., or even 15 per cent. to be secured by a 
hot feed. 


MACHINE SHOP MANAGEMENT IN EUROPE 
AND AMERICA. 


Oontinumna his articles in the Engineering Magazine, Mr. Н. F. L. 
Orcutt is particularly interesting as disclosing the mental attitude of 
a commercial American who has to a large extent abandoned the usual 
American attitude of everlasting superiority. Mr. Orcutt lives in 
Europe and, erably, when he can, in England. He finds a freedom 
in England denied him in America and in Germany. But he cannot 
quite shake off his early training, and makes many statements which 
facts do not, we think, bear out. Taxation, which as income-tax no 
doubt hits him directly, causes him to overrate English taxation and 
underrate that of America. He is not correct, we feel very sure, 
when be claims for American mechanics higher nutrition than the 
English mechanic can purchase. Mr. Orcutt cannot be familiar 
with the high wages paid in English shops. He also overrates the 


average amount of education enjoyed by American children. The 


common school of America is not the equal of the English Board 
School. But is he right when he eays that the American child mixes 
with the children of social superiors ? This is, to some extent, true: 
but it is only a partial truth, and it is untrue in the large cities. 
The poorer classes are crowded into districts, and actually the schools 
are much as here in respect of the results so obtained, for children in 
these districts go to the district school and are from the 
better class schools by this very fact. Mr. Orcutt throws very 
grave doubts on the much-lauded technical education of Germany. 
He should know, for he lives there. The highly educated 
German works out his clever theory and gets out elaborate 
drawing and there he stops. He goes not into the actual con- 
struction, but leaves it to an inferior being altogether, on whom 
he looks down with contempt. All сеш, according to Mr. 
Orcutt is busy in gazing contemptuously upon the social grade next 
below it. Mr. Orcutt sees very largely the purely American or dollar 
side of a question, and cannot understand any man accepting avy 
less pay for the sake of a better (socially) tion. But a better 
position in Germany Appears to comprise chiefly the above ability 
to despise former as American engineers are democratic in 
their work, but, regrets our author, are not so politically. We doubt 
the higher purchasing power of an hour’s work in America, because 
we find men work | hours to secure, in cities at least, an inferior 
living to that afforded in England. We have failed to find in America 
the refinements of life and comforts which are claimed, nor is food 
cheaper there than in England. And what there is tends to coarseness 
when abundant. We fully believe that the superiority of American 
mechanical labour in respect of its greater output is chiefly due to 
better organisation and the ute of labour-saving appliances. This 
latter is largely a question of the influence of trades unions, and it is to 
their chilling influence and deliberate damping of а worker's powers 
in England that we find American products now forward só 
plentifully. Mr. Orcutt doubts if the Germans realise loss due 
to militariem. He thinks but little of the discipline it secures for the 
crushing effect of too much hard discipline outweighs the benefit it 
may confer on organisation. “ Senseless, bureaucratic ideas" is his 
expression for the all ing effect of militarism. Do we not 
have our own War ОВ :е? Nor is the German workman so thorough 
as the Englishman we are told. This is not saying too much for the 
German if the Englishman is not, as a rule, much better than most 
inembers of the A.B.E. who were out on the late strike. 

At the same time, Mr. Orcutt overrates the American apprentios 
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and his training. We do not think he does get the all round training 
claimed for He isa first-rate mechanic on fine work with a 
good special tool, and is, in fact, a specialist. But America is largely 
recruited from Europe for better class mechanics of all-round ability. 
Of German technical education we are asked to be 1 The 
German, as above stated, lacks the spirit of practical investigation, 
д leaves this to the uneducated, which is just what he should not 


. Social rot is the term ured to designate the effect of England's 

support of trades unionism, although the benefits are 

which have been conferred on women and children by protective 
tion. Now, we say boldly ourselves, that if the workers, the 

men of Great Britain would, as а mass, change about the ratio spent 


there would be no need for protective legislation. Working men’s 
wives реа оа work but for the craving for unlimited beer which 
men. 

We do not wish to bind men down to a narrow tectotalism, but we 
are assured by our experience that the curse of drink is at the bottom 
of all England's industrial troubles. There is no country in the 
world with our resouroes, climate, physical energy, brains and general 
capacity, and it is all discounted by drink. Shop work is delayed b 
Monday holiday, and the general depreciation the week throug 
the men’s The drink idea all classes 
up to. many works’ managers and proprietors, and even sober 
men are unable to keep a abip afloat when the drunken first 
mate is helping the equally * r to bore holes in the 
ships’ bottom. Mr. Orcutt and all the political economists may 
write pages and pages on the reasons for American success. In plain 
words America is successful because Germany is overloaded and 
crippled by her silly social prejadices and militarism, England by her 
workers, and so America, which has the English virtue of 
being non-military and drinks sober German beer, gets the better of 


"E 


[d 


SCHUCKERT & CO. 


Чїнатнив we are to ascribe it to their admirable system of technical 
education, or to some other cause or combination of causes, it is an 
andoubted fact that Germany has played a leading part in the 
modern ent of electrical en 


self by constructing at that early date a model of an electric railway. 
As journeyman (in the literal sense of the word) he gained practical 
experience in some of the best bad in Germany, working for 
short periods at Stuttgart, Hanover, Ber 


and taught himself English. Thus equipped, he went to Americ: 
where he worked in the workshops of Edison and many other жүнү. 
engineers. We may take it, therefore, to our credit, that Schuckert 


engineering ability to the Anglo- 


In 1873 Schuckert returned to Europe with the object of visiting 
the Vienna Exhibition, but at that time he fully intended to return 
to the United States and to settle there, but his friends in Germany 
Induced him to abandon this resolation and settle in Niienberg. Here, 
then, in his native town, he started, in August, 1873, a small workshop 
in which he worked for some months without any assistants. From 
this small beginning grew the great manofacturing company whoee 
shar ant establishments at Nürnberg and Berlin, and nulle branch 
establihments employ at the present time more than 7,000 workmen. 

It was not til 1874 that Schuckert entered seriously on the 
construction of electrical machinery. At that date he successfully 
constructed a hand driven dynamo in spite of predictions of failure 
es а friendly science teacher. About the tame date he built a 

Jnamo for electr ition wbich did its duty for 18 years till it 
was acquired by the employ és of the firm to be p in the works' 


ie 1675 Schuckert constructed his first dynamo for lighting. From 
time he devoted himself to the improvement of the dynamo, 
lacing the Giamme тїрє by the flat ring. His works were enlarged 
1878 though at that time he had only 12 assistants and three 
apprentices. A few years afterwards Wacker, of Leipzig, was taken 
into the firm ae business manager with the happiest results. 
With most of the Subsequent developments of electrical engineering 
name of Schuckert was identified. In 1879 and 1880 he 
meceeded in running arc lamps in series, improved the Krizik lamp, 


and installed the first continuous arc installation in Germany, by 
lighting the machinery hall at the Leipsig Exhibition. 

Having seen the Edison glow lamp at Paris, he took it up and 
soon after was fitting up combined arc and glow lamp installations. 
In 1882 instrament ing was taken up, and in 1883 electric 
traction and search lights. A great advance was made in the 
construction of the projectors for search lights by the adoption of 
Prof. Munkers apparatus for grinding parabolic mirrors. The 
Schuckert search light had an improved axial of carbons 
and prisms to convert the concentrated light into diffuse light; it 
was shown at the Chicago Exhibition, and is used on the lighthouse 
at Sandy Hook. 

Towards the end of the eighties, power transmission began to 
assume considerable importance in the business of the firm. To-day, 
two-thirds of the dynamos made by the firm are for каре 

In 1887 the first city lighting installation was ied out at 
Liibeck. This was followed by the lighting of Hamburg, Bremen, 
Hanover, and Diisseldorf. In 11 years 120 such installations were 
carried out by the firm. On account cf this great increase of 
business the firm was in 1888 converted into a joint stock company. 

Attacked by a nervous disease in 1892, Bchuckert retired from the 
businase in 1893, and, after much suffering, he died in 1895. 

The company continued to prcgress; accumulators for central 
stations, transformers and motor generators for power transmission 
being some of the important advances with which it was associated. 
The electro-chemical industry also received their attention and many . 
kàEf tics on pent an dta position at its 25-year jubilee 

e congratulate the company on on 8 year ju : 
the phenomenally rapid development of Schuckert & Оо. and its 
causes deserve the careful study of those interested in the develop- 
ment of our national industries. . | | 


THE NICLAUSSE WATER-TUBE BOILER. 


Тив Niclausse boiler formed the subject of a optimistic paper 
before the Institution of Naval Architects at the hands of Mr. 
Robinson. It differs from the usual type of water-tube boiler in 
having its tubes constructed on the Field principle, the supply of 
water to those tubes, which are exposed to the fire heat, being given 
through internal tubes—a system which was found very effective 
where the tubes were dis vertically.. In this respect the . 
Niclausse boiler has some advantage over others. The tubes are fixed | 
at one end only, and the other end is free to move. То effsot this 
the front header is necessarily double, the main or external tubes 
being fix d in the rear part of the header. The front division is thus 
the down comer and the rear division is the rising header; the inner 
tubes extending, of course, to the front. The inclination of the tubes 
is flat, somewhat as in the Belleville boiler, of unfortunate experience, 
and, we confess, we do not like euch flat inclinations. E 

The external tube is closed at one end, and at the other it is 
screwed by a fine thread into a malleable head or lantern on which 
are turned two coned portions which fit tightly in the front and back 
parts of the header, and a central flange which fits easily in the 
central division. All the various points to which the author wished 
to draw special attention were first alluded to as at first almost in- 
credible or impossible to be made good and lasting, and then came 
the antithesis of absolute perfection. Marvellous! is it not? after 
the manner of a clever conjuror. Oae of these doubtful points was 
the securing of the tubes by means of the two cones in two divisions 
of the header. To Mr. Robinson, who is going to sell the Niclausse 
boiler in England, and is also going to make it, this ought not to 
present so terrifying a prospect. We think the use of suitable 
tools to turn and bore or grind these tapers ought not to be found a 
difficulty at the works of Mesars. Willans & Robinson. Bat we think 
Mr. Bobinson's terrifying attitudes are, after all, like the familiar 
terrifying attitudes of certain caterpillars, not very fearsome, but 
ИШ strange and a little theatrical ta a rhe farts of & piece of 
mechanical work. Exacily the same attitude is taken in drawing 
attention to the fact that the furnace gases only mske one pass 
between the tubes ite which the results are good. Now, there is 
no need to apologise for this single pass, even though other water- 
tube boilers may have a double or even a treble passage. This boiler 
has tubes about 7 feet long, and the grate is of the same length, and 
there cannot be conveniently made more than one passage of the 
gases. But where is tha use of it? We find that the grate surface 
of one of these boilers is 45°75 equare feet, and the heating surface 
is 1,340 feet. The ratio is thus the very usual one of 1 : 30, or nearly 
во, from which it follows that the furnace gases were travelled over 
the usual proportion cf heat absorbing surface, and the results ought 
not to require special remark. If the heating surface had been only 
10 times the grate surface, and the gases had passed three times 
between the tubes some notice would have been warranted had the 
resalt been good. 

The advantage of the Niclausse boiler is that the tnbes can be 
entirely removed from the front. This is an excellent feature and 
ought to present no difficulty at the coned joint if these are put 
together with graphite grease. Coned joints have been used by 
thousands on fuel economisers for years and need no apology. Trials 
made of a boiler brought over from France show an evaporation of 
from 9 59 to 11:2J Ibs. per pound of coal from and at 212°, the larger 
rate being with the low rate of combustion of 12:94 lbs. per square foot 
of grate. Priming is stated as being so amall as to be quite negligible, 
but no good reasons are advanced for this statement. 

Two syetems of testing the dryness factor were employed, the salt 
and the calorimeter. Without quarrelling with either method we 
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should wish to know how the samples of steam were drawn from the 
boiler or the ‘steam pipe. Steam sampling is so absolutely valueless 
as usually carried on—in fact, there is no correct method of 
drawing а sample—that we cannot accept any figures of dryness as 
even approximately correct. Б: 

For the slow combustion rates of Messrs. Unwin & Kennedy’s teste, 
viz , 134 1bs., the boiler-appears to be about right, rejecting its gases at 
512° F., but at moderate rates of consumption it rejects gases at 732° 
F., and should therefore be assisted by an economiser. 

Some figures are given relative to the French cruiser Friant. This 
vessel bas 20 boilers weighing, with casinga and firebrick linings, 
200 tons, or with their uptakes and water, 256 tons. This does not 
include the chimneys. e weight named is thua only a third of a 
ton per rquare foot of grate. There are four boilers of large sizə 
having 12 headers and 216 tubes each. The outside diameter of the 
tubes is 3 22 inches. The tubes aro 88} inches long, the grate is 
6 feet 61 inches long and 45 75 square feet area. The heating surface is 
1,940 feet. The smaller boilers have only 10 headers. The total grate 
area is 775 feet and the heating surface 28,200 feet. A-four hours’ 
trial gave 9,438 I.H P. at a combustion of 25 1be., and the coal: per 
LH. P. was 2 ibs. hour. A number of figures are given, but un- 
fortunately there is not a word as to coal. Hence the absolute use- 
lessness of the remark that there was no flame in the funnels. One 
does not expect to see flame on the chimney side of a close nest of 
cold tubes. Another remark is eqvally useless, that the trials were 
made withoot suxiliary air above the grates. Again we ask what 
coal was used, because if it was bitum nc us coal the non-admission 
was an error, and if non-bituminous no air was probably required. 
We are not аййе certain of the matter, but was it not the French 
cruiser, Friant, on which a tube in a boiler aplit and caused the 
death of several men? If so, it would appear 
boiler should certainly have solid drawn tubes. The fist in- 
clination of the Belleville tubes has apparently already proved itself 
wrong, and great care shonld be єхзгсівей with all such boilers. The 
flatness of inclination is tempting to the designer, who feels com 
to design his boiier either to be of mcderate height or to be able to 
claim а large heating surface in a total small capacity. 

We do not understand the author when he claims for his boiler 
fleedom from deposit of lime salts as though this were a quality of 
the boiler and not of the water. If the water contains lime it will 
be deposited, some of it in the receptacle in the drum, but if this 
special receptacle be removed as described, any absence of the 
expected amount of deposit can only be due to the water being 
or the evaporation of the boiler small But the reader is, if 
non-tec induced to believe that incrustation isa quality of a 
boiler, not of tbe water fed into it. Altogether. this js a 
plesder for the Niclausee boiler, but there is too че M in it, 
so mucb, indeed, as to throw doubts on some of the | 
as eo much is put forward which is useless to the technical reader and 
misleading to the non-technical. Only a day before thie writ/ng a 
boiler er complained to us that a consul eer had called 
for tenders for a certain size of Lancashire boiler and had asked the 
makérs to give а guarantee of а certain evaporation, as though 
evs poration could be determined by the use of a certain make of steel 
plate or by some variation ia the pitch of the rivets or the diameter 
of the safety valve.. There is far too much of this kind of thing. 
Oae steam boiler is very much as another one once it has got up steam 
and is reasonably fitted. All engineers know this, yet boiler records 
are being eontinually published. It would be more interesting to 
know how the Niclausse boiler behaved with smoky coal and with 
forced draught. How much safer is it than the Belleville with both 
ends of the tubes ‘fixed; what is the improvement in this respect of 
the compound tubes, Tables of ormanoe in evaporation are 
useless. Let the grate surface and the combustion rate be given, and 
the reet may be known. It is a little curious to observe that when a 
boiler is to poe good the rate of combustion is so usually found 
as 13 Ibe. In the tests of Messrs. Unwin & Kennedy this is about 
the rate the test at the higher rate being hardly referred to. 
Unfortunately, the illustrations e ore the description show 
very little of the arrangement of the upper drum, £0 one 
cannot learn to what extent the down comer has been arranged not 
to draw from the extreme bottom of the which should se: vo as 
a collector of deposit. Tbe Niclausse boiler is compect, it appears 
well made, the tube arrangement is rational, and we feel sure 11 
made by Willans & Robinson, it will be perfect in the mechani 
workmanship, but we do not like its tube inclination. Perhaps, 
however, these boilers are intended for stationary purposes only. · 


THE ELEOTROLYTIC DETERMINATION 
OF LEAD. 


A METHOD fog determining the lead in alloys and commercial metals 
has recently deen worked oat by A. Hollard, who describes the 
procedure in the Bulletin de la Société Chimique, Vol. xix. 
(22), p. 911. A method which is electrolytic will poy interest 
many of our readers. If the details wor out by the author 
attended to, lead can be easily and accurately determined as peroxide. 
Not more than 0°2 gramme of the metal should be present. The 
operation is conducted in a beaker of about 400 cc. capacity, in the 
upper part of which, during the solution of the metal or alloy, a 
funnel rests. The 70 is a flat platinum spiral, the anode a 
truncated cone of platinum, the upper diameter of which is 18 mm., 
the lower diameter 45 mm., and the height along the cone 63 mm.; 
the lower edge of this is fixed about 6 mm. above the spiral cathode. 


the Niclausse . 


The surface of the anode should be roughened by immersion for some 


hours in aqua 
Tead. The metal is dissolved in 80 со. of ordinary strong nitric 
acid diluted to 350 cc., and the solution electrol at the ordinary 


temperature by s current of 015 aw The cone must dip com- 
pletely under the liquid, and the spiral should be close to the 
of the vessel. The operation is over in 24 hours, when the cone is 
washed by being plunged successively into two vessels of distilled 
water and dried in an air-bath, the temperature of which is gradually 
raised to 200° O., and maintained at that temperature for a quarter of 
an hour. The attainment of this temperature is essential, otherwise 
the deposit has not necessarily the composition PO. 

Lead in Commercial Zinc.—Dissolve 10—20 grammes, according to 
the purity of the metal, in such a quantity of nitric acid (allow 

.9:5 ос. of ordinary strong acid for the solution of each gramme of 
sino) that the solution shall contain at the end 90 óc. of the strong 
acid ; then охо exactly as above. The removal of the lead in this 

t easier to d ne in the same sample the other impu- 

- rities of the metal, especially the eadmium. “ 

Lead in Tin-Lead Alloys and Commercial Tin.—If the alloy con- 
tains more than 4 per cent. of lead, it is treated exactly as for pure 
lead (the alloy should be very finely divided), allowing 2 cc. of strong 
acid for each me of tin oxidised. After solution, the whole is 
warmed to 90° O., till the stannic oxide collecte at the bottom; it is 

then allowed to cool, and the electrolysis begun 
the tin. If the alloy contains less than 4 per grammes 
are attacked in a beaker of a litre capacity by 260 oq ef strong nitric 
acid, and the whole is diluted to 650 co. Under thone circumstances 

the oxide of tin collects and settles on heating to 90° О. without 
taking down lead out of the solutions or forming a Les er ag tees 
round particles of the alloy. After electrolysis is 

on as above. The same treatment is applied to commercial tin. 

Lead in Lead-Antimony Aloys and Commercial Antimony.— The 
method cannot be applied. The anode deposit always contains 
antimony oxide. 

Lead in Commercial Copper and its Alloys.—The sample must oon- 
tain at least 1 gramme of copper. The amount of acid must be such 
as to leave free (1 gramme of . of strong acid) 
14 co. of strong acid at the end. wW to 350 cc., and 
a current of 0'3 ampere passed for 18 hours. 
very small quantity, 10 grammes of the metal are taken for analysis. 


BIRDS OF PREY, BRUSH DISCHARGES, AND 
OTHER THINGS. 


ew 


1 ——— * 
a 


· Т,осанвовосен is in Leicestershire, and is famous for old 


pavements, ancient lights, about to be re by the light 
of the age, hosiery, the Brush Electrical Eogineering Com- 

ys Works, and the Faloon Engineering Society. The 
fattar is the off-pring of the former, and on Friday evening 
last its members, supplemented by a number of friends, under 
the presidency of Mr. R. Percy Sellon, enjoyed their annual 
EE N кои 

e re t before them wot ve done] 

P adii hobbies, and 


Mr. Barder, & resident of Loughborough, in proposing 
the toast of The Brush Company,” led us to un that 
the Queen of Sheba, in one of her country rambles in olden 
times, asked a boy of the town for what Solomon was 
remarkable, and the ied :—“ For wisdom, 300 wives, 
and €00 porcupines.” We believe the officials of the Brush 
Company only lay claim, with perfect propriety, as we shall 


_ show later, to the first of Solomon's belongings. 


. Mr. Sellon told us that 10 years aga, when the Brosh 

» Company took over the Falcon Engineering Works, the 
bands numbered 250, and the wages amounted to £15,000 per 
annum; in the year of grace 1899, there are over 1,000 
employés and the w bill totals up to the respectable 
figure of £75,000 for the 12 months. 
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.He thoroughly believed in the future of the company, 
which, as he described it, is of no. water melon growth; the 
have two very large and important contracta for electric rail 
ways in London, and they were in the position of being 
able not only to manufacture the electrical part of the plant, 
but the rolling stock too. 

Mr. Sellon gave also thoughtful references to American and 
trade rival competition and labour disputes, and good- 
humouredly likened municipal engineers to porcupines, so far 
as their prickly propensities’ went. Е at 

Mr. Hodgkin, works" manager, toasted “ The Visitors,” and 


the Mayor of Loughborough and Mr. G. C. Sillar responded. 


The toast list was completed by Mr. F. E. Andrews proposing, 
in felicitous and affectionate terms, the health of “The 
Chairman,” and during the evening Messrs. Watson, Kidner, 
Hazlehurst, and Cotton showed us that the students were not 
wanting in that vocal and humorous ability which has given 
to the world the de Reezkes and Ohevaliers of the present 
day. A most pleasant evening was spent, and the company 
separated at the early and highly respectable hour of 
11 o'clock. The enforced absence through illness of Mr. 
Raworth, the true guide, philosopher and friend of thé birds 
и prey, was the one source of regret, shared by young and 
a . : 


iculars 
we were 


of our visit the weather wag atrocious, and the works, at a 
casual glance, seemed to be composed of mud, new bricks, 
shavings, and floor boards; bat when once inside, we were 
highly gratified with both the mechanical and electrical 
departments of the factory, and the excellent display of 
machine tools. | | 


pie , of giving a fall ill 

orks. Meantime the following notes descriptive of the 

scheme of the shops may be of interest. = 8 © с... 
Broadly speaking, the Brush COoinpany’s. manufacturiág 

operations, which are now concentrated at Loughborough, 

fall under three heads— А : 

- 1, Dynamo machinery and its adjuncts for light, power, 


2. Vertical abeam engines and locomotives. | 
3. Rolling ttock for light railways and electric and other 
of traction. | mE 

The works already cover an area of some seven acres, and: 
their steady growth may be judged by the fact that they now 
employ just over 1,000 men, against some 250 men at the 
time the Brush ig a pare the works from the 

ar 


Faloon Engine and Company in 1889, which 
company was then exclusively sen gy the manufacture 
of steam locos. and railway and tramway rolling stock. ғ. 
. The Brush Company, foreseeing the inevitable advent of 
electrico traction in dne course, have maintained this element 
of the business in existence, and with the nearer approach of 
electric traction in this country, have made, and are still 
making, extensive additions to the shops allccated to this 
branch of work. - 
As regarde the лун €— of. the parca the com- 
ve again enlarged and are enlarging their shops to 
tops with the construction of the units of direct штей. 
ро and alternating plant which are coming in- 
creasingly into demand for traction and power distribution. 
In particular may. be mentioned a special shop for the con- 
atruction of traction motors and accessories, which has been 


erected and equi on the most modern lines with English 
and. American labour-saving appliancer, so as to insure uni- 


formity, high quality, interchangeability, and economy of 
manufacture. 


The steam engine business is chiefly composed of the 


manufacture of the Raworth Universal vertical steam 
engines, which are being made in all sizes from 25 to 
1,000 horse-power, and under equally favourable conditions 
as are those of the electric traction appliances. i 
The works are very busy in all three branches of manu- 
facture, and the company has placed itself in the unique 
ition, so far as electrio traction is concerned, that it can 
deliver out of its shops not only combined steam dynamos 
required for the generating station, but electric tramcars 


completely equipped, from the motor to the truck and car 


` became a necessity 


body, all of the company’s manufacture, ready to be dro 
озок customer's rails and start away from tbe adii at 
delivery. | 

The design and equipment of the new shops, and the 
reconstruotion of the old departments has been carefully 
thought out and only determined upon after the fullest 
inquiry and the visit of the company’s general manager and 
wcrks' manager to the best and most modern establishments 
in aah and America. The company have not hesitated 
toint-oduce American and Continental tools where they have 
felt it would enable their manufactures to compete favourably 
in the market, while they have pod pn methods for the 
organisation of their supervision and staff, and of labour 
methode, which are in harmony with the best foreign practice 
and in advance of most engineering workshops in this 
country. N | | a, 

Mr. O. E. Hodgkin is the works’ manager; Mr. F. E. 
Andrews, works’ , and Mr. A. G. Hansard, work,’ 
electrician—a worthy trio to whom we desire to express our 
thanks for various kindly and considerate attentions. 


GERMAN FIELD TELEGRAPH PEACE 
ESTABLISHMENT. | 


[ COMMUNICATED.] | 


— SD 


Since August 8rd of 1893, the peace establishment of the 
German army consisted of 479,299 privates, not including 
about 10,000. one-year volunteers. Germany, however, in 
consequence of her geographical ition being more 
threatened by belligerent neighbours than any other country 
in Europe, and, above all, France and Earopean- Russia com- 
bined having increased their yearly contingency of recruits 
to 550,000, as 5 with only 227, 000 in Germany, it 

or the latter to strengthen her Army. 
This alter native has now been accepted by the German Con- 
federaoy, and on March 16th the Parliament decreed that 
the peace establishment of the Army will gradually be 
increased, beginning with October 1st, 1899, so as to reach 
at the end of the year 1903 the number of 495,500 privates. 
These will Ъз divided as follows :— | vies | 


Cavalry, including Chasseurs ... 482 „ 

Field artillery... owe 574 „ 

he artillery Sate E aes 2 " 
Dgineers ... de s o m 

Communication troop ... sv. ll is x 

Army Service Oorps : * 29 и 


troo 
of Parliament, whereas the peace formation of telegraph 
troops is quite new. ‘Theee three branobes being of a 
kindred service, they will be placed under the same inspec- 
torate, by which they remain in direct contact with the great 
general staff of the Army. 

Even as far back as the year 1879, comparison had been 
drawn between the English and the German field 9 1 d э 
organisation, pointing out that the former had a sound body, 
but no head, whereas the other had a recognised head, but no 
body. This was actually во, and the consequences of these 
shortcomings did not fail to show themselves in England b 
a want of oohesion on the part of the Ohatham Telegra 
School, the Aldershot Telegraph Troop, and the Postal 
Telegraph Royal Engineers’ companige, with their Horse 
Guards’ staff superior, thus creating undesirable friction and 
shortcomings at mobilisations and otkerwise. The conse- 
quences on the German side could have been worse, as Ger- 
many was the only military power in the world not possessing a 
peace establishment for an army telegraph. ‘The Parliamentary 
propoeals confess this danger by admitting that The 
formation of special field telegraph troops can no longer be 
retarded. With the growth of army masses, their guidance 
becomes unmanageable without the aid of telegraphic com- 
munication, and the ectablishing, maintaining, and attending 
of such requires a thoroughly efficient rersonnel, which must 
be exclusively instructed for this service, and which, at 
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present, does not exist. The military organisation is com- 
pelled, in view of the increased importance of field commu- 
nication, to accept for her own use the highest possible 


Military telegraphy was hitherto carried on in German 
by the Royal Engineers as a secondary service, to which 
battalion designated a few men who could only pay a limited 
attention to telegraphy. Sach insufficiently prepared troops 
had, in time of war, to be formed, with others, into telegraph 
sections for Army Oorps and Divisions. of 
sections consisted of a Telegraph detachment and an Army 
Sarvice column, the former being composed of three Engi- 
neer officers, abont 90 Royal Engineers, and from 7 to 11 
employés of the Postal Telegraph Service. That such a 
heterogeneous formation, which did not even exist in time 
of pesce, would not answer satisfactorily all the manifold 
demands of а thorough field telegraph service was only too 
evident. Economical considerations, however, prevented 
the army adopting long ago a more satisfactory system, and 
the inspectorate of military telegraphs, this head of a nearly 
bodyleas formation, had to do its best to attain the irr 
possible efficiency within the narrow lines prescribed. All 
that could be done was to increase the number of telegraph 
sections of the war establishment, and to let them participate 
at the yearly army manceuvres. 

ilitary telegraph school was also established at Berlin 

in 1887, which yearly received for instruction—from the 

cavalry, 20 officers and 83 sergeants and capitalators, and 

from the Royal Engineers 15 officers and 180 sergeants and 

pue la саты Telegraph, кр of the Field 

egra гра, charge . reconnoitering ser- 

kek is d aan d iu tal Held (ale oar 
was as an experimen telegra 

troop, the 5th company of the R.E. Guards and 5 

rps, with 40 horses for carriages and 


well as German field telegraphs | great furtherance 
from adapting the “vibrator” and “light field cables.” The 
sensitiveness of the former allows the telegraph to be worked 
with weak currenta, and over lines with even very faulty in- 
sulation. Besides that, E gri rpm is easily adjusted and 
of small weight. The light field cables, on the other hand, 
are not only mechanically stronger, and therefore more reli- 


able than any of the older types, bat they considerably reduce 
the weight of the cable line material, во that the telegraph 
can now with certainty keep pace with an Чит, Кау, ; 
The lighter cable and more movable columns enable the field 
telegraph to operate closer to the enemy as was formerly the 
case, во that not only the headquarters of army corps and 
divisions can now be connected to the base of operations, but 
also brigades and detached forces can be included into the 
network of telegraphic communication in the field. 

The experimental field telegraph section of the 5th Com- 
pany of the R.E. Guards connected with the Berlin mili 
telegraph school, having since the year 1896 been relieve 
of the many other duties of military engineering, received, 
besides a general military drill, an exclusively telegraphic 
instruction. This troop soon attained а high efficiency, so 
that the new organisation oould then be decided upon such 
satisfactory result. This experimental 5th Company of the 
Gaards will now form the stem of the new corps. The new 
field telegraph peace establishment will consist of an inspec- 
torate and three field telegraph battalions of, together, 10 
companies, and of the following or ren 49 officere, 
7 surgeons, 9 paymasters, 166 ta, including paymaster 
assistants, artificers, musicians ‘and hospital 3 besides 
1,839 privates, showing an establishment of 1,566 officers, 
non-commissioned officers and men. To this have to be 
added three battalions of the Army Service Corps, with full 
complement of men and horses for the carriage equipment, 


consisting of 8 officers, 12 non-commissioned officers, 105 . 


Besides these a fourth detachment.of 
the Army Service Corps will remain with the Cavalry Tele- 
graph School at Berlin, consisting of 12 privates and 25 
horses. The total of the Army Service Corps thus to be: 
3 officers, 129 non-commissioned officers and men, with 169 
horses, giving a great total for the peace establishment 
of the new German Field Telegraph Corps of 1,698 


men, and 144 horses. 


respective 


officers, non-commissioned officers and men, with 169 
horses. The formation of these troops will likewise begin 
with October let of this year. 


REVIEW. 


Continuous Current Dynamos in Т and Practice. By 
J. FISHER-HINNEN. Biggs & Oo., Fleet Street, E.C. 
This work deals principally with machines constracted on 

the Continent, and is based on the author's practical experi- 

епое as designer of dynamos at the works of Messrs, Faroot 
and at Oerlikon. In the preface the author appears to claim 
that his work is of a more ical character than existing 
works on the subject, and that it will therefore be of greater 
use to those who have to take up the actual designing of 

d o machinery. We can y endorse this claim, for 

though the book is undonbtedly a valuable one, it is more 

likely to be used in conjunction with, rather than in place df, 

te dae vire damental pl hich the 
n 1 the fun inciples on w 

i FE i i based are described in & 


consequent 


io circuit, 
is not mentioned at all. Later. in the book an 
example is given of a dynamo constructed on Bayer 
system, and attention is drawn to the lightness of 
the machine, but without any cause for this lightnem 
being assigned. Calculations for the various sources of 
loss in connection with the armature are given, including 
the frictional losses in the bearings; it is doubtful, however, 
if the calculation of these latter is of an ical import- 
ance, depending as it does upon a coefficient of fri 
the value of which may be greatly varied by a change of 
lubricant, or even by a change of the rate at which the 
lubricant is fed. Efficiency and heating are next dealt with, 
and the chapter conclades with examples of the calculation 
of armatures for a given ontput, and with a table giving the 
machines. Obapter 3 in entitled “ Design of Field Magnet 
ines. 3 is entitled “ Design of Fi E 
It is a very 55 and deals with a wide 
range of subjects. Calculations for series and shunt magnets 
are given, and here we notice a repetition of the old error 
that in a dynamo the armature reaction opposes the excitation, 
while in a motor it assists it. To obtain sparkleas collection 
dynamo brushes must be moved forward, and motor brushes 
backward, and the forward movement of the brushes in the 
dynamo and backward movement in the motor both produce 
opposing ampere-turns in the magnetic circuits of their 
ive machines; therefore in a motor the. armatare 
reactions weaken the field, although not generally to the 
same extent as in a dynamo of similar size, as the angular 
movement of the brushes necessary for sparkles collection is 
lem. Tramway motors are very fully treated, and graphic 
methods are given for solving the various problems in con- 
nection with them. In connection with shunt wound motors 
an excellent arrangement of starting switch is described, 
which when stopping avoids interruption of the shunt circuit 
and so prevents to the insulation of the ooil. The 


same arrangement was described in the ELECTRICAL REVIEW. 


some years ago, and it is ising that engineers in 
try have not taken it up. In 
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4gives a description of an ingenions permeameter of the 
author's design. Chapter 5 and section F of chapter 4 should 
be taken together as they relate to the calculation of magnets 
bythe Hopkinson system, and to the tracing of the charac- 
teristic curves. Examples with diagrams are given both for 
magnets with single and double magnetic circuits and the 
effect of leakage is also fully considered. In connection with 
this chapter a table of leakage coefficients for various t 

of machine is placed at the end of th» book. The valuesgiven 
area little higher than our experience has shown, but this is 
in any cage an error on the safe side, and would only lead to 
the speed of the machines coming ont a little slower than 
ан calculated, a matter to which customers do not usually 

ject. 

Chapter 6 is an interesting and suggestive one on the sub- 
ject of armature reactions and sparking. A number of 
ormule are given, and there is also a table in which these 
formule are applied to a number of existing machines, some 
of which the author tells us work well, and some badly. 

Considering that calculations of this class have to depend 
upon arbitrary constants, it ap tous that they might 
be less elaborate, and a simple and definite relation 
established between ampere-turns per coil on the armature 
and the strength of reversing field required to effect 
sparkless collection, constants being obtained for different 
types of machines. In this chapter there are described and 
illustrated several methods for balancing more or less effec- 
tively the cross turn reaction of armatures. 

Chapter 7 describes several forms of machines for special 
purposes, and Chapter 8 is an extremely good: one on the 
mechanical construction of machines. Sectional drawings 
are given of the different parts, together with ſormulæ for 
the determination of their correct proportions and sizes. 
Among other details sectional diagrams are given of ball 

and roller bearings, and their advantages and disadvantages 
are fairly considered. A valuable section of this chapter is 
that relating to the formation of block windings for arma- 
tures, drawings being given which show the construction and 
method of using the wooden formers upon which the arma- 
tare coila are wound. 

Chapter 9 is one which will be studied with interest by 
dynamo designers, containing as it does a large collection of 
well-executed and clear sectional drawings of machines of 
diffsrent sizes and types, most of them being of Continental 
manufacture. 

Chapter 10 contains particulars of the weight and cost of 
machines, and Chapter 11 concludes the book with a recapi- 
tulation of the principal formule to be used in the design 
of dynamos. At the end of the book are a number of tables 
and curves, also a diagram sheet of the different types of 
magnetic circuits to which reference is made in varions 
parts of the text, and there is a very full index. Withont 
wishing to detract from the value of this work, we certainly 
consider that its study would have been rendered more con- 
venient and expeditions if the author had adopted for his 
dimensions the English units of inches, lbs., &c., instead 
of the Continental ones of centimetres, grammes, &c. As 
it is, the perusal of the text has to be accompanied by 
а continuous translation of the dimensions into English units, 
and we think this would have have been better if done by 
the author in the first instance. We would also suggest 
that in future editions a table of all the symbols used should 
be given, as when using the book as a work of reference it is 
а great waste of time to continually have to hunt tbrough 
back pages to find out what the symbols are intended to 

nt. If the table were printed on the outer flap of a 
double leaf it would, when extended, lie outside the volume 
and could be referred to without having to turn over the 
leaves. These criticisms refer to comparatively small matters 
and do not affect the value of the work as a whole; in con- 
clusion, we may say that we consider this to be а very good 
work, and that it should be possessed by everyone who wishes 
to be up to date in the design and construction of dynamo 


Wireless 1 Saturday last Mr. Ritchie, 
the Preaident of the Board of Trade, inspected the Marconi 
sppara'us at the South Forelard, its action being explained 
tohim by Mr. Marconi. 


NEW PATENTS AND ABSTRAOTS OFT 
PUBLISHED SPEOIFIOATIONS. 


Compiled expressly for this journal by W. P. Тномрвон & Oo. 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 

should be addressed. : E 


7,041. ‘ Improvements in electric arc lamps.” G. Br. Јони Dar. 
Dated April 4th. 

7,105. “Improvements in apparatus for controlling the. reversing 
mechanism employed in telegraphing and the like by means of elec- 
trical rays or waves.” А. ORLING and C. G. G. BRAUNEBHB? ELM. 
Dated April 4th. (Date applied for under Patents, &c., Act, 1883, 
Sec. 103, February 27th, 1899, being date of application in Bweden.) 

7,144 “A new or improved electric apparatus for automatically 
regulating the physical condition of gases and liquids." H. SCHOLTZ. 
Dated April 5th. (Complete.) 

7,179. "Improvements іп long distance electric signalling.” 
D. V. Rionpan. Dated April 5th. 

7,2204. "Improvements in electric motors and accessories in con- 
nection with coin-freed and other electricity meters.” J. Respman. 
Dated April 6th. 

7,277. “Improvements in or connected with apparatas for 
measuring and recording electric currents.” Н Авом and Anon 
Егквотвісітү METER, Liwirep. Dated April 6th. (Complete.) 

7,284. “Improvements relating to telegraphic, telephonic, and 
like systems, and to automatic switchi ap 8 therefor.” 
L. J. M. DaBpEAU. Dated April 6th. (Date applied for under 
Patents, &., Act, 1883, Section 103, October 10:h, 1898, being d 
of application in F'rance ) | 

7,921. "Improvements in secondary battery plates, grids, and the 
like.“ W. A. Gent. Dated April 7th. 

7,326. "Improvements in electric telephony." C. ApaMS-RANDALL. 
Dated April 7th. 

7,339. '' Method cf operating writing, composing, or similar 
machines by means of electro- etism." Е. Trowz. Dated 
April 7th. (Complete.) 

7,945. "Improvements in multiple-contact telephone trans- 
mitters and the battery-circuit or its relatin; thereto." C. 
ADAMS-RANDALL, Dated April 7th. 

7,354. "Improvements in dynamometers.” G. J. GisBs Dated 
April 7th. 

7,864. "Improvements in or relating to means for controlling and 
indicating the supply of electrical energy.” H. Конквгмлих, C. E. 
Francois and C. R. Іооваву. Dated April 7th. 

7,371. “Improvements in electric safety devices.” G. K. B. 
ErPBiINSTONE. Dated April 8th. xu 

7,415. "Improvements in electrical DEDE арр.” J. В. 
Cany and M. Cany. (V.Delevy. Dated April 8th. 

7,416. “Improvements in electricity meters and in prepayment 
mechanism for the same." G. Ноокнлм. Dated April 8th. 

7,427. A correcting transformer for simple v polypham ‘alter- 
nating electric currents.” J. Імват. Dated April 8th. (La Societe 
Anonyme pour la Transmission de la Force par l'Electricité, France.) 


— — - 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies оу any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stampe). 


1897. 


130. “Improvements in multiplex telegraphy.” J. M. BARR 
Dated January 2nd, 1897. Multiplex systems in which alternating 
currents of uniform periodicity arc imposed on the line. The sub- 
toriben instruments are arranged іп so that the product of 
their capacity and self-induction gives a constant of such value that 
electric resonance is obtained with the im currents. As the 
capacity or self-induction of each subicribar's instrument is different, 
it is necessary, in transmitting, to employ в transmitter of such a 
character that it, together with the called subscriber's receiver, shall 
give the required constant of capacity and self-induction. 1 claim. 


907. “ Ап improved device to be ured as an indicator signal or 
relay in connection with telephone switchboards and other analogous 
apparatus.” P. Вавврав Dated January 12th, 1897. Indicators 
or relays for use with telephone switchboards, &c. A permanent 
magnet has one fixed polar extension and a sliding polar extension, 
which are held together by mutual attraction against the force of a 
coiled spring. The parts separate when s signal current is received 
by the opposing coil. The free end is formed as a push and a collar 
arranged to close a local circuit through contacts. The push may 
act as a visual indicator or operate a rotating label or shutter. In 
one form the magnet, a, may bea steel spring with the soft pole pieces 
attached ; in another form a bar magnet is provided with soft iron 
polar extensions. 6 claims, 
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995. “Improvements in galvanic batteries." W. 8. Don. Dated 
January 18th, 1897. Portable sealed batteries for lighting electric 
lamps on bicycles and for other purpores. The battery which com- 
prises a casing closed by a cover, and divided into compartments by 
partitions communicating at the top through openings. Each com- 
partment constitutes a separate cell, in which is placed а pe) forated 
carbon cylinder, open below and closed above, and from the cover are 
suspended perforated rubber tubes, in which is placed a split ш 
drical zinc tube, in which is placed a depolarising 5 of scdium 
nitrate. The cartridge is pressed down on to the ends of conducting 
wires by springe fixed to caps, which fit on the ends of the tubes, the 
said wires being supported by rubber pins. Tbe electrolyte may be 
dilute sulphuric acid. Gas exits closed by spring caps are provided 
in the covers. The current may be br ken by a switch fitted on the 
conductor from the carbon. б claims. | 


1,465. “Improvements in perforators for telegraph transmitting 
ribbons and the like.” E. R. Бтовм. Dated January 19tb, 1897. 
Perforating mschines for preparing t ph. tranemittir g ribbons, 
&c., are formcd with keys which operate through pivoted levers and 
links to cause catch levers to hook over a raising bar. ‘The levers are 
puo bars provided witb projections corresponding to the per- 

orations to be produced for any signal. The projections operate on 
transverse bass, so that when raised the particular bars carry with them 
their links to acluate the spacing and perforating mechanism. The 
positive actions of the machine are performed by power through a 
fly-wheel and driving pulley, which are connected to a shaft by means 
of a clutch when the operations are to be performed. The shaft is 
уан with the necessary cams for operating the various parts. 

e punches are mounted in slides and are operated by а i 
receiving motion from a cam. The punches are selected by means of 
sliding bars operated by the lirks, the bars beíng inserted asa backing 
behind the particular punches employed. The spacing mecł anism 
consists of a ratchet wheel having projcoticns for the central row of 
perforations, or a pressure roll when no such perforations are em- 
ployed, and an operative rack thrown in and cut of gear by a oe m 
lever, whicb, when it frees the rack, locksthe wheel. The movement 
of the rack is limited by a number of pivoted bars whore rear ends 
form a rack. The bars interlock in one direction and are operated by 
other bass controlled from the keys, the number of the bars moved 
depending on the perforatjons required for any signal. The paper is 
fed from a spool узот пей with a ratchet wheel and pawl, and passes 
over guides and through a clutch or gripping jaws before reaching the 
punches. Spaces are prcduced by two Keys, one operated with an 
signal key so as to produce the s g perforations simultanecualy wit 
the signal perforations, and a second operated separately to produce 
spacing perforations only. 44 claime. | 


1,771. “Improvements in electrically driven sheep shearing or 
hair clipping machines." W. Bamzs and W. Моввв. Dated 
Jannary 22nd, 1597. The clipper is worked by an electrc-motor in 
analuminiam case. The current passes from binding screws through 
copper brushes to colkctor rings on an ebonite disc,a push-piece 
being inserted to make or break the current. There is & stationary 
armature and a revolving field fixed to the spindle. Within the 
barrel commutator revolve the brushes, consisting of arc lamp 
carbons. The lever attsched to the upper cutter is worked by a 
crank уш оп а disc adjustably and eccentrically mounted on the 
shaft, thus giving an adjustable throw to the таш The motion cf 
the current may slso be varied by making the fulcrum pin adjustable 
along the lever. 3 claims. 


2,378. Improvements in and relating to primary batteries." W. 
RowBOTHAM. d January 29th, 1897. Relates to a carbon-iron 
cell in which a mixture of sulphuric and nitric acids, or nitrates, is 
used as the depolariser. A large number of tubes of porous material 
` connect the partitions and open at one end into the sealed chamber. 
Oarbon rcde are contained in these tubes, are connected together ard 
to the terminal by metal strips embedded in cement. The iron 

lates are arranged between successive vertical series of porous tubes 
ater is circulated through the chambers of successive cells, and the 
dspclarising liquid throrgh the chambers. The cells are ed in 
steps, the water and depolariser flow ing from one to the next through air 
gape. The pressure of the nitrous femes generated atthe carbon rods 
отсев the exciting Jiquid through the porous tubes into the chambers 
in proportion to the amount of gas generated. 
for sealirg.) 2 claims. 


2,534. "Improvements in or relating to systema of electric trac- 
tion.” R. BELFIELD. (G. Westinghouse, U.S.) Dated January 30th, 
1897. Relates to electric railways and tramways. Different parts 
of the line are worked with overhead or underground conductors or 
with batteries, to suit the Iccal condition of urban, suburban, and 
country traffic. The batteries may be charged from the conductors 
and way supplement them. One part consists cf a road contact 

stem, with electro-magnetic switches, wbich may be employcd. A 

unt current flows from the collector tbrough the studs to the 
retun to throw the switches in order to connect the main con- 
ductor to the secord series of power supply studs. 4 claims. 


2,801. Imprcvements in electrical transformers." A. F. Bznnr. 
Dated February 2nd, 1897. The core is formed of a number of 
L-shaped plates alternately іт verted and arranged in radial grips, 
the centre being hollow. Intermediate grips with narrower plates 
are also fitted, and are held in porition by woocen blocks. The core 
is clamped between perforated end plates, so as to allow a free circu- 
lation cf air. The whole is enclosed in a casing fitted with a cover. 
In building up the transformer, the | -plates are first placed in posi- 
tion on a central core or mandrel, then the insulating layers are fitted, 
next the coils (suitably insulated), and finally the | -platee to com- 
plete the core. The mandrel is then withdrawn and spring tubes 
1 the transformer being then completed as above described. 


(Patent not yet due 
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3,488. "Improvements in secondary batteries.” E. BoHATTRER. 
Dated February 10tb, 1897. Plates or electrodes to be used ina 
horizontal position are made up of a lead grid, which may be corre- 
gated and slots therein. The grid is covered on both sides with 
active material, which is in turn covered with a flexible, porous, aad 
acid proof material, such as paper dipped in turgstate of soda. Oat- 
side the ps per are placed rigid perforated slabs of porous earthen- 
ware, prepared wcod, or other material, the slabs on opposite sides 
being laid at right angles to each other, and the whole is held 
together by strips of rubber cemented tothe slabe. The orations 
in the upper slab are larger than those in the lower to allow of the 
escape of gas. 4 claims. 


9812. “An күте current collector for use in connection with 
electrically-propelled vehicles, and for like purposes" A. Насгси 
and Р. Branpt. Dated February 12ih, 1897. Relates to collectors 
for use with overhead conductors. A disc supported cn a rod bya 
ball and sccket or other joint, is pressed against a oc nducter by 
springs. 2 claims. ` | ' i 


4,930. "An improved incandescenoe electric lamp for advertising 
purposes.” I.PaPRIAM. Dated February 17th, 1897. Relates to 
means for advertising or attracting attention by means of inean- 
descent electric lamps. The bulb is made with stripes or chequers of 
different colours, as showh, and is mounted underneath a reflector 
made in sections. The lamp is supported in a wall, &c., by a pim, 
connected to a toothed wheel, which is rotated by a motor. 
lower part of the pin is connected to one filament terminal ard the 
upper part to the other, and the connection to the leads is made by 
brushes. 2 claims. | 


4,991. "Improvements in electric heating devices" W.E. Hays. 
(А. D. Ohedville, France.) Dated February 18th, 1897. Relates to 
electric stoves. A resistance wire is wound on a notched sheet of 
asbestos board, or on an asbeatos tube, Theends of the resisting and 
connecting wires are clinched by eyelets. Tce sheet is then 
between two other asbestos boards, wh'ch are sttached with silicate 
of potash. A tube may be enclosed in another a:bestos tube. The 
whole is then. placed іп а metal case, which may be cf sheet metal, 
folded and joined at its edges. Buch heaters may be used in electric 
ard other vehicles. 1 claim. 


1898. 


16,677. "Improvements in and relating to desk telephones.” 
M. Вуха. Dated September 28th, 1898. Relates to improvements 
in telephone for desks. Oonsit ts of a box which carries the various 
connections, an audible signal, such as a busier or bell, and a t- 
former within it. Outside is a bar carrying s sliding contact which 
may make contact with any of the contact knobs, a finger being 
attached to show the point or station of communication. Am index 
is fixed to the case. The figures are printed or formed upon discs 
let into countersunk holes in the bar. Two hooks support a com- 
bined transmitter and receiver when the apparatus is hung on s wall, 
deek, &c. When the combined microphone transmitter and receiver 
are in use, a pressure switch establishes and maintains the requisite 
contacts. 5 claims. 


17,622. “Method of manufacturing incandescent electric lamps." 
С. A. ALLISON. Date d August 12th, 1698. Consists in flanging two 
tubes at one end only, one tube being larger than the other, softening 
the free edge of the larger, and drawing out the edge at predeter- 
mined points to form outwardly extendirg folde, inserting in mid 
folds the combined copper and platinum terminals at their points of 
junction and sealing them there, uniling the corresponding of 
the filaments, placing tke inner tute within the outer, cealing the 
edge cf the flarge of the inner tube to tbe inner edge cf the oster 
tube, sealing the edge of the flange of the cuter to the edge of the 
neck of the bulb, exhausting the air from the bulb, through the immer 
tube, and finally sealing the inner tube. 4 claims. 


17,525. A new or improved porous plate, body, or electrode.” 
W. H. Brox. (J. Johnson and J. Robertson.) Dated September 24th, 
1898. Electrcdes or porous plates are prepared by taking, for instance, 
lead, and heating it until it is melted, adding powdered or natarally 
porous substance, such as pumice stone. The Рыбу mass formed is 
then kneaded, similar to making dougb. Whilst still in a pasty oca- 
dition, it is movlded into any convenient shape, according to the uses 
to which the plate or body is required. 6 claims. 


17,984. "Improvements in and connected with electric railways 
and tramways.” E. Warwick. Dated August 19th, 1898. Relates 
to improvements in electric railways and tramways, i to 
the construction and arrangement of the trolley rail. When under- 
ground, the conductor is clamped by insulating blocks to brackets са 
the yokes, or is supported on insula pieces placed in channel 
iron troughs running from yoke to yoke. Where the ends of the 
conductor meet together he provides а metallic coupling piece 
is insulated from the trough or contiguous metal parte. In a surface 
system the troughs are во formed as (о permit of their being sccared 
to the railway sleepers. In this cate, ав the conductor would be more 
exposed and unprotected than in a conduit, it is embedded in 
or other suitable insulator so that only that portion which comes ia 
contact with the trolley wheel will be left naked. 5 claims. 


20,418. “Improvements relating to motors for electric il c 
S. H. Вновт. Dated September 186, 1898. Relates to motors for 
electric railway care. Consists of the armature and shaft of a malti- 
polar mctor in combination with a supporting frame for the mag- 
netic poles of the motor field, said frame having bearings 
within the outer periphery of the magnetic ring of such field, the 
axle атгаг ged to be received in eaid bearings, and intermesbing ge 
mounted respectively cn the shaft and axle. 5 claims. 
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‘destroying these same cables, 


ANGLO-GALLIC.WARFARE AND THE 
“CABLISTE ANGLAIS." 


EARLY in the present month а series of articles appeared in 


the Paris L'Ordre, which constitute an attack on a French 


‘cable company. On the merits or demerits of the accusations 
` advanced one need not offer an opinion. These matters our 


worthy Frenoh neighbours will settle for themselves, and it 
is not the business of an English outsider to discuss the 
same. | PS 


- One of the articles in question, however, happens to touch 


on а subject of universal interest—a subject, as far as the 
British nation is ‘concerned, of Imperial interest; It is this 
to which we venture to briefly draw attention, as hitherto it 
seems to have passed unnoticed by the Press. 

L'Ordre, in ita issue of April 4th, publishes s signed aie 
in which the writer incidentally vouchsafes the following 
interesting information z 

On board all French warships exist certain sealed anit 
which, in the event of war, it is the duty of commanders to 
open and act upon. - 

These orders inclnde not айе precise information as to 
exact positions of all submarine cables, French and foreign, 
but algo full instructions in regard to the best means fot 
The precise words of 
instruction quoted by the writer of the Z’ Ordre article are 
as follows :— ` 

Ce sont les cábles au grand. point indiquant la position exacte des 
câbles francais étrangers, avee indication precise des moyens à employer 
pour détruire les unes ou les autres de ces ligne. NT 
_ (italics in original) 

This, naturally, i is a matter of vital intereat to Great Britain, 
As long, however, as the French echomes are known to, and 
taken into account by, the English Admiralty, and adequate 
measures for the protection of. British submarine cable 
systems—especially of the important trunk lines—are 
included in the Admiralty schemes for war tactics, no great 
harm need accrue to England from the hostile intentions of 
her Gallic neighbour. 

Another matter to which the writer in L' Ordre has turned 
his attention is the non-advisableness of employing in the 


 - offices of French. cable companies either Englishmen, or 


even British subjects who have become naturalised French- 
men, for—one is asked—what confidence, in the event of 
war, will France be able to place in men who, in their choice 
of nationality, have been guided merely by self-interest? — . 

It does not seem to occut to the writer of the L'Ordre 
articles that the average Briton would consider himself dis- 
graced were he to betray his employere, and the country, 
from whom he is deriving pay and daily bread. 

One can understand English cable olerks choosing to 
resign their posta in the event of war breaking out batween 
their adopted and their mother. countries—and very few 
heads of families could afford such heroism—but whilet 
drawing French pay they would scorn to stab in the dark, 
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as it were, by playing the low-down game suggested е Ње 
writer in the Paris newspaper. 

The journal in question ventures into detail in ci 
prophesy of what is to be expected of the perfidious son of 
perfide Albion when that young gentleman enjoys the run of 
& French cable office in war time—war between England and 
France, be it understood. 

=ч one bs allowed to quote :— 

°> * * La Compagnie a-t-elle songé à ce qu'elle pourrait faire 
ics Anglais voulaient en cas de guerre empósher la France de 
recevoir les noavelles d'outre atlantique. Un coup dans un appareil, 
une bobine brûlés et voilà un bureau dépourvu de ses organes les plus 
indispensables . . 
(Italics in original.) 

This in good old Saxon means that to prevent the recep- 
tion of war despatches of vital import to France, the son of 
Albion, above referred to, could, and would, by a furtive dig 
of a penknife at some internal connection or suspension, 
cripple the siphon recorder, or, by secretly disconnecting the 
duplex balance, and continuing to transmit currents, wither 
up the signalling coil. 

In the event of the cable office revelling in the unbridled 
luxury of a spare recorder, the cábliste Anglais, after wrecking 
one instrument, instead of plotting against the vitals of the 
spare one, is to make failure doubly sure by playing a much 
higher game. Fertile in resource he goes for the condensers | 

. . puisqu'il suffirait de remplacer un fil métallique par 
un ‘fil non conducteur entre les vis de communication de deux des con- 
densateurs asses nombreux pour qu'il soit impossible de trouver 


le point cù serait la “fauto.” . . . . Les mêmes observations 
s'appliquent aux piles Leclanché qui donnent le courant nócessaire aux 
cles. 


This, one must presume, means that the cáblists Anglais, the 
chief phrenological characteristic of whose cranium appears 
to be a pronounced bump of secretive and treacherous des- 
tructiveness, seizes some convenient opportunity for bending 
sharply, to and fro, a condenser connection of covered wire, 
во as to sever the condactor, without, however, affecting the 
outer appearance of the connection. 

One knows that the French employé who acted as 
technical adviser and informer to the Paris newspaper repre- 
sentative in no way worthily represents his good French 
colleagues, many of whom possess excellent technical know- 
ledge. 

His idea that a secret disconnection between any two con- 
densers, or between any two cells of a sending battery, would 
permanently cripple the working of a cable office, is ex- 
tremely ridiculons, even without reference to the fact that 
the condenser outrage suggested would, under many con- 
ditions, merely modify the signals without interrupting them. 
The technical adviser evidently imagines that condensers are 
joined up like battery cells, viz., in series ! 

Truly it is hard to decide which idea is the more ladi- 
crous, that which taxes the British cable clerk with treache- 
rous intentions towards his employer, or that which pre- 
supposes the existence of a responsible cable official incom- 
petent to localise and rectify such puerile though malevolent 
trouble as that suggested by the Paris newspaper. 

The idea naturally presenta itself that the French gentle- 
man who, in his suggestions to the L’Ordre representative, 
has evinced во profound а misconception of cable office 
technics, must probably have been found not worth his salt 
by his own French chiefs—whion circumstance might 
account for much bias. 


However, in inspiring the Paris Press with such mistaken 
notions as to the low standard of honour to be expected 
among the British personnel of French cable companies in 
war time, the worthy informer has rendered one good ser- 
vice. He has shown what direction his own playful 
ingenuity would take in the event of his gaining access, by 
hook or by crook, to any British cable office. Forewarned 
is forearmed !” 


THE successful transmission of measages 
between South Foreland and Boulogne 
appears to have at length extractzd from scientific men in 
this country a somewhat tardy recognition of the merits of 
Signor Marconi’s invention; at least, if we are to suppose 
that Prof. Fleming speaks for the scientific world in his 
letter to the Times of the 8rd inst. Prof. Fleming has seen 
Marooni’s apparatus at work at South Foreland, and he says: 
“No familiarity with the subject removes the feeling of 
vague wonder with which one sees a telegraphic instrument 
merely connected with a length of 150 feet of copper wire 
run up the side of a flagstaff, begin to draw its message cut 
of space and print down in dot and dash on the paper tape 
the intelligence ferried across 30 miles of water by the 
mysterions ether.” While pointing out the limitations of 
wireless telegraphy, Fleming considers that it should be with- 
oat delay applied in marine signalling, in the many cases where 
communication by cable is impossible. When some method 
of detecting the distance of the transmitting apparatus has 
been devised, the value of the system in preventing collisions 
and shipwrecks ought to be immense. It would be rash to 
assert that this desirable improvement is impossible. Another 
improvement that is much to be desired, is some means of 
concentrating the stream of waves in one direction, or 
at least preventing the escape of the waves in undesired 
directions. Thie, let us hope, is also within the power of 
Science. The proposal to transmit messages across the 
Atlantic appears to us to be rather wild ; at least the con- 
ditions are by no means the same as in the successful ex- 
periments already carried out, since the ether waves would 
have to pass throngh a considerable mass of sea or earth, or 
else travel in a path very much removed from the orthodox 
straight line. 


Marconi Telegraphy. 


Electricity v. Steam on the South Side Elevated 
Railroad, Chicago.—The New York Electrical Review has 
received the following interesting figures regarding the com- 
5 operation of the South Side Elevated Railroad of 

hicago by steam and electricity. The figures arefor the 
months of November and December, 1897 and 1898, the 
firat strictly comparative months in the operation of the 
road. The road, including “loop” operation, 1944 miles 
of track, in 1897 was operated entirely by steam, and in 
1898 entirely by the Sprague multiple unit electric system. 
In addition to all “loop” expenses, there is a rental charge 
equal to 10 per cent. on the gross passenger receipts of the 
road. This should be considered really as an interest charge 
not as an operative expense. For these two monthsthe com- 
parative table following shows:—(a) Ratio of expenses to 
earninge, including loop rental, taxes, and licenses ; (ò) 
ratio of expenses to earnings, exoluding “loop” rental, but 
including taxes and licenses ; (c) net earnings: 


(a) (6) (9) 
November, 1897, steam .. 873 777 $10,003.80 
5 1898, electric ... 57:3 477 $39,448.56 
December, 1897, steam .. 886 736 $14,691 69 


n 1898, electric ave 550 554 $45,356.6в 
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INDISPENSABLE ACCESSORIES OF ELEC- 
TRIC TRACTION. | 


Br HENRY E. P. COTTRELL, A M. LO E. 


In the early days of electric traction motor cars were simply 
replicas of horse cars in design, and the general | 


distribution of their essential parts was the same. — 


The first modification introduced was a progres- 
sive stiffening of the underframe of the car 
-body to make it strong heim to support one 
end of the motors, the other being slung 
directly from the axles. A comparatively short 
experience showed, however, that an underframe 
of the horse car type could not be made suffi- 


ciently strong to satisfactorily support th 
motors, and that the pitching of the car bodies in the ver- 


-tical plane interfered most undesirably with the working 
of the motors. | 
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The modern electric car truck owes its origin to the 
attempts made to overcome this difficulty, and without it the 
ке Successful working of electric tramways, both in the 

ew World and the Old, oould never have 


achieved. 
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Fia. 2.—HanRLY Вапа, Tauck. 


The idea of. a separate truck to carry the motors as well as 
to support the car bodies once evolved, inventors turned their 
attention to OTE new types and 
removiug defects in the trucks as they became apparent, and 
to meeting ideal requirements. 
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Fic. 3.— Han РЕОЕНАМ Твоск. 


The original type of independent truck consisted of four 
estals or yokes, between the jaws of which the journal 
boxes were held, and to which were attached an under and an 
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Fid. 4.—Finsr Рвокнлм ExTANSIOM TRUCK. 


upper frame. These frames were progressively strengthened 
vertically, horizontally, and transversely, to enable them to 
support the motors which were suspended thereto by cross 


perfecting details, to 


becoming the lower boom, the 


bars. On the upper frame the car body itself rested. - Figs, 
1, 2, 3, 4, 5, 6, 7 and 8 illustrate various steps in the evolu- 
tion alluded to. Nos. 1 and 3 bear the unmistakable imprint 
of the prototype horse car, the lower frame being evidently 
introduced to атон the support for the motor platform. 
No. 2 shows how this lower frame was made more directly 

rt of the pedestals, with the object of reducing the bracing 

ween it and the upper framing, and it also shows the 
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Fra. 5. 


evolution of the principle of the double yoke and curved 


‘framing. Nos. 6, 7 and 8 are developments of this double 


yoke principle to meet the requirements of an extended 


‘track platform. 
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Fig, 6.—Bzwis Ехтиввтон Tauck. 


The trucks illustrated in Nos. 4 and 5 are examples of the 
first attempts to introduce the principle of the braced 
cantilever into the construction of trucks with an extended 
platform. The first dates back to the year 1890, and repre- 


" gents the type of braced cantilever with a strutted bracket 


which has been adopted with such success in railway. bridge 
building. Here the top frame of the truck was entirely 
dissociated from the underframe of the car and lowered to 


Fia. 7.— Barro No. 1 Твоск. 


the level of the under side of the pedestal forks where `t 


became the top boom of the track truss, the lower frame 


being kept on the level with the bottom of the pedestals and 
pedestals forming a part of 
the pies, eros the two booms of the truss. No. 5, on 
the other d, was an pris to utilise the suspension 
rinciple in the framing of the cantilever car truss, the 
ower boom in this case was the main boom of the truss and 
ita projecting cantilever ends were stiffened by suspension 


Frd. 8.—МоЧошвв Extension TRUCK. 


members passing over the padestals. In railway bridge 
building this principle has also found numerous applications, 
but it cannot be said to have been nearly as successful as 
the strutted bracket previously mentioned. The two when 
used in connection have, however, afforded most satisfactory 
resulte, as instance the famous Forth Bridge which was 
built on the combination of these two principles. 
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There are three possible forms or combination of forms of 
truck to support car bodies :— First, the single four-wheel 
rigid base form ; second, the multiple six-wheel radial or 
hioged form; third, the duplicated four-wheel rigid base 
form or double independent bogie. The first for ordinary 
street motor cara has the merit of simplicity and economy, 
the second is expensive and liable to leave the track on 
reverse or S curves, while the third becomes necessary when 
the motor car expands into the large interurban railway 
motor carriage. . 

To fulfil the requirements of electric traction a truck must 
possess the following qualities : — 

1. The weight must be reduced to the minimum con- 
sistent with rigidity and strength. 

2. The bracing must be so disposed as to keep the truck 
stiff and true to form independent of the car body under 
the extremely severe strains produced by rounding sharp 
curves and passing from the level on to а gradient, and to 
counteract any tendency in the car to droop at the ends. 


8. The journal boxes must be dustproof and self-lubri- 


cating, and require & minimnm of attention. 
te 4. The brake action must be simple and effective, 
powerful and easy of adjustment, the brake blocks must be 
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12, In addition to the desiderata mentioned under 7, the 


attachment of the oar body to the truck through the spri 


must be such as to minimise wear and tear in the car body 
itself, as well as in the wiring, and avoid possible motor 
destruction through short-circuiting. 

By far the greater number of cars on our tramways belong 
to the first, or “ four-wheel truck type,” with a rigid base 


‘reduced to the minimum length consistent with efficient 


support for the oar body under all conditions of loading. 
This is unavoidably necessary on the tramway installations 
in the older towns in Europe, where the streets are compara- 
tively narrow and tortuous, and where the passage of cam 
with long bodies mounted on bogie trucks would be a ана 
tical impossibility. The American truck builders have 
gpecially devoted their attention to completely solving the 
problems involved by these conditions. The building of 
motor ‘trucks was quickly recognised to be a speciality, and 


the builders became specialists. The same methods were 


.applied to developing and perfecting tracks which have been 


applied with such conspicuous success to machinery gene- 
rally in the United States. These methods consist essentially 
in 3 details rather chan in modifying or altering 
fundamental ideas, and in gradually standardising these 


e' 


readily and quickly replaceable, and their position must Le 
unaffected by the spring motion of the car itself. 

5. The general arrangement of the track must be such 
that the essential parts (s.¢., motors, wheels, axles, journal 
boxes, brakes, &о.), can be easily and promptly got at for 
removal without dismembering the car. 

6. The car body must be attached to the truck so as to be 
readily removed by loosening a few bolts without jacking 


up. 

7. The springs must be so disposed as to ensnre equally 
smooth car running when light or fully loaded, and prevent 
pou _ due to momentary inequalities of loading, or 
ongitudinal track imperfections, as well as rolling due to 
entering or leaving sharp curves or transverse track imper- 
fections, and, lastly, entirely do away with metal jars and 
the pounding of rail joints and switches. 

8. The wheels and axles must be of appropriate form and 
construction. 

9. All strains on bolts must be reduced to a minimum so 
as to avoid their working looge. 

10. Accurate construction must be assured to reduce cost 
of maintenance to a minimum. 

11. Inthe case of the single four-wheel truck, the wheel 
base must be reduced to between 5 feet 6 inches and 8 feet 


and yet efficiently support a heavily loaded car from four to 
five times the length of the wheel bos. " . 


details in accordance with the requirements of practice, and 
not as is usual in Europe by indefinitely varying them to 
meet the requirements of each individual case. 

The first attempts to introduce the braced cantilever prin- 
ciple in truck trusses, delineated in figs. 4 and 5, were due 
to Mr. Edgar Peckham and Mr. G. G. Brill тере! 
These types were designed to inorease the spring of a 
truck, with a limited rigid wheel base, so as to afford adequate 
support to a car body of ever increasing dimensions both in 
width and length. 

The truck truss extended on the cantilever ere was 
very soon recognised to be tbe type which alone afford 
satisfactory support to both car bodies and motors. Its chief 
and crowning merit lies in the combined stiffness and 
strength produced by the braced trusses of which it is oom- 
posed. The fundamental principle of the braced cantilever 
trues being once admitted as the bəst for the extended truck 
platforms, the question of truck design resolved iteelf simply 
into the perfecting of the details, The type em 
in fig. 4 proved susceptible of indefinite improvement, 
while that in fig. 5, for reasons mentioned below, did not, 
and it bas practically been abandoned by the constructors 
f ie ааа rare bracket. q 

e stiffening of the cantilever projections by suspension 
rods, as shown in fig. 5, was found in practice to the 
distinct disadvantage of involving the constant inm ap of 
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ends by the sus- 
pension principle, 
and to substitute 
unstiffened solid 
brackets therefor. 
Figs. 9 and 10 are 
examples of the 
standard extension 
cars constructed 


lai 


— 1| 


by the Peckham 
and Brill Com- 
nies in their 


atest practice, 
drawn to the same 
scale, from which 
their essential differ- 
ences become readily 
apparent. Figs. 11 
and 12 are diagrams showing the way in which the canti- 
lever track trasses have been combined by the two companies 
with the stiffening truss under tbe car frames. For the purpose 
of extending the support afforded by the truck to the car body, 
the trusses have practically become part and parcel of each 
other. The essential differences between the two trusses are 
also clearly apparent from these diagrams. The support 
afforded to the car platform in the form delineated in fig. 11 
is obviously superior to that in fig. 12 
in ing additional strate outaide 
the elliptical springs, an arrangement 
which admits of the angle of the 
inclined extension rods being kept 
constant, notwithstanding the lengthen- 
ing of the car platforms, while the 
arrangement in fig. 12 does not. The 
design in fig. 11 constitutes a truss in 
connection with the truck in which 
the amount of metal employed is 4 
‚ utilised to the best advantage to E 
E 
3 
»l 
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produce stiffness combined with 
strength, while in that of fig. 12 the 
metal employed is as obviously not 
utilised to the best advantage to 
secure these objecta. 

A moment’s glance at figs. 9 to 12 
will show that for the same wheel 
base, the spring base of the type shown 
in figs. 9 and 11 is much greater than 
that shown in figs. 10 and 12, and 
that the inclination of the raking 
members of the extension truss is 
much more favourable for affording 
support in the former than in 
the latter. Also that whereas the i 
. underframing of the car body serves to materially 
increase the strength and resistance of the same to bending 

moments at the ends or to counteract the tendency to 
. drooping in the former, this is not at all the case with the 
latter truck. 
The adaptation of the extension principle in the truss 

shown iu figs. 9 and 11 is evidently the only practical 
. вошйоп of the problem involved in the ever increasing 
demand for longer car bodies supported on a single four- 
wheel truck of a limited wheel base. The following table 
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gives the maximum rigid wheel base that oan be employed 
on curves of restricted radius without danger of running off 
the rails under ordinary conditions of tramway permanent 
way, and without guard rails :— 


TABLE I. 
Minimum radius of curve in feet.. 20 25 30 40 50 60 70 
Maximum rigid wheel base in feet. 5'4” 6 64 7 "4 8 85” 


To use a rigid wheel baca of 64 feet on a curve of 25 feet 
radius with safety, or one of 7 feet on a curve of 30 feet 


radius, it would be n to ensure that the line was laid 
exactly to gauge and also to provide check rails. Neither of 
| these special pro- 
visions being prac- 


ticable on ordinary 
е пеш, it 
is clearly apparent 
that the difference 
of a few inches in 
the of the 
rigid. wheel base 
may make all the 
diff-rence between 
a safe and uninter- 
Bervioe on 

a given system and 
one oonstantly sub- 
ject to delays 
through the derail- 
ment of the cars 
circulating over it. 
ӘЙ Under the con- 
ДЕЕ: ditions generally 
met with in street 

service, it is found 

| to be impraoticable 
to lengthen the rigid wheel base much over 7 feet, and 
hence it is imperative to supplement this short wheel 
base by as long a spring base as possible, or in effect 
to substitute for the deficient wheel base an extended spring 


base so that the modern long cars should be supported on 


their springs as far apart proportionately, as they would 
have been on the tals in which the axles worked, 
had the obsolete horse car arrangement been followed out in 
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present instance. The height of the car platform on the 
Bills above rail level is practically a fixed quantity in street 
tramways—in ordinary cases it amounts to from 27 inches to 
30 inches which may be said to be a maximum—so that there 
is very limited space for the underframing and trusses, this 
8 is considerably lees than the diameter of the wheels. 

he difficulty involved by these conditions becomes imme- 
diately apparent when it is remembered that the resistance 
offered by a truss to bending varies directly as the cube of 
its depth. The combination of the car, underframe truss 
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with the truck truss on the extension principle by which the 
extension rods instead of terminating at the extremities of 
the truck frame are carried below and around the lower 
member of this frame, and are stayed to the car sills by bolts 
passing through the truck pedestals and end springs, as 
shown in figs. 9 and 11, has completely met and overcome 
these difficulties by utilising the space occupied by the truck 
trusses to secure the depth required for the car body trusses. 
This arrangement has afforded a practical solution of 
desideratam No. 11 mentioned ante as required by the ideal 
track for electric traction pu snl has rendered it 
practicable to operate upon single trucks with a 7-foot rigid 
wheel base, car bodies up to 35 feet in length (fig. 18). 
This length of body must be considered to be a maximum, as 
far as electric tramways in the older cities of both Continents 
are concerned; but it also amply demonstrates the prac- 
ticability of constructing all the rolling stock required to 
work them with ordinary single trucks, and consequently of 
running them with a maximum economy of driving power 
which would not have been розе had swivelling ог bogie 
trucks been unavoidable, the loss of, power in these due to 
friction of wheels on track and friction of swivel plates, 
being necessarily greater than that in a single truck. 

A few words upon the relative advantage of a ser- 
vice conducted by single truck cars as compared with 
double truck cara may not be out of place. The 
accompanying load diagram (fig. 14) of an ordi 
city electric tramway is typical of most city work, an 
' shows distinctly that there are two maxima per 24 hours, 
one in the morning and one in the afternoon, when 
the nnmber of passengers to be carried is greatest. The 
disadvantage under which a car of relatively smaller seating 
capacity, such as a single track car, invariably must labour 
at these times is obvious; but this disadvantage has been 
overcome by adding, temporarily, a trailing oar to the motor, 
and this arrangement seems to afford the moat practical 
solution of the difficulty in crowded centres with dense 
traffic, such as the older cities . The multiplication 
of the carrying units or the increased frequency of their 
circulation, is the most convenient ideal for a dense traffic, 
and if in addition to this multiplication of units, by the 
device of attaching a trailer to each motor car, the ing 
capacity of the unit itself can be momentarily inc by, 
say, 50 p r cent. (bringing it up to over 13 times the capacity 
of а double truck car), to meet the requirements of the 
morning and afternoon maxima, all that is possible will have 
been done to meet the requirements of the traffic in question. 
The cost of working a single track car service with added 
trailer at the periods of maximum traffic is not greatly in 
excess of that of a double truck car service. The following 
tables give the relative cost of working on two tramways in 
the United pev the one with a single truck car service 
with treiler on 26 per cent. of the е the other 
with a double track car service, both having a daily average 
car mileage of 115. | 


TABL II.—Cosr PER 1,000 PASSENGERS CARRIED. 


— — ————— —— —— —— — — — —— А —— — — — 
1 


i Bingle Double 
— | truck truck 

| carg, Cars. 
Motor cars, renewals of wheels and brake blocks | 194 | 234d. 
Trailers " n^ » " | 21d. " 
Motor cars, repairs and maintenance of trucks... 39d. 40d. 
Trailers M Ў s | Bd. | ... 
Motor cars is i motors. 691d. | 7044. 


135d. | 134d. 
| 


TABLE III.— POWER EXPENDED. 


Average watt- 


ше | Weight hours per car 


O. 


seats. Pone | 5 
Bingle truck care and trailer (added | | 
on 26 per cent. of trips) ..| 8528 105 | 7:9 
| | 
Double truck cars ... sa ves 96 1175 |; 5:9 


| 
(To be continued.) 


THE ELECTRIC CURRENT IN CHEMISTRY. 


IT is now almost a century since Volta, the Italian physicist, 
wrote the following words:— - 

“I have made experiments, showing the transmission of 
the electric fluid . . . . 1 have applied different metals to 
all sorts of animal bodies . . . . even to such sub:tanges as 
paper, leather, linen (well saturated with water), as well as 
to water itself . . . . The metals are not only conductors of 
electricity, but they also excite it, and this is a grand dis- 
covery.” | 

mm indeed, a * grand discovery," for it led to further 
investigation with the final demonstration that animal and 
metal electricity ” were identical. What is more, it opened 
the way to the construction of the battery bearing the name 
of this honoured investigator, who little dreamed of the 
splendid achievements which were to follow the introduction 
into chemistry of the form of energy thus made so readily 
accessible, 

Volta failed to observe the decomposition which arose 
upon immersiog the terminals of one of his cells in water. 
That was to remain for the keener vision of Nicholson and 
Carlisle. The chemical phenomena, exhibiting themselves 
constantly to Volts while experimenting with his battery, 
were to him absolutely devoid of interest, yet they eventually 
attracted the attention of a brilliant coterie of investigators, 
whose discoveries could never have come in their mos 
shadowy forms to Volta in his wildest dreams. In evidence 
of this may be mentioned the electrolytic decomposition of 
water, the deposition of the metals lead and silver (probably 
the beginning of electro-chemical analysis); the remarkably 
mysterious and quiet passage of oxygen from the end of the 
silver terminal over to the zinc terminal, where it appeared 
as gas—all observed by Cruikshank; the disoovery by Davy 
that the current set free hydrogen and oxygen from water in 
the proportion in which they united to form the parent sab- 
stance; the conclusion reached by Ritter that redaction 
invariably took place at one pole while oxidation occurred at 
the other; the evolution of Grothuss’ theory in regard to the 
decomposition of liquids generally by the current—a theory 
highly suggestive in various directions; (the esterification 
theory of Williamson is based upon the same idea of alternate 
decompositions and re-formations) and the magnificent con- 
quests made by Davy, culminating in the isolation of the 
interesting and valuable alkali metals, sodium and potassium, 
giving to the chemical world not only two new elements, 
but also inciting students the world over to research in wide- 
reaching fields—a discov ronounced by Oatwald to be 
“the close of the first act of the electro-chemical drama.” 

Bat richer discoveries were to follow. We may recall the 
labours of Berz:lius and Hisinger, upon which was founded 
a theory now almost forgotten, and in its day a retarder, in 
some measure, of the proper understanding of simple chemical 
combinations. Bat it was helpful, and contributed, at least, 
a mass of facts, applied suooessfully later in the solution of 
various chemical problems. J 

Then mention must be made of Becquerel, de la Rive, and 
Pfaff, who contributed much of lasting value during the 
controversy waged by the adherents of opposing schools in 
regard to the origin of the current, in the midst of which 
appeared the immortal Faraday, fixing the relation between 
the electrical magnitudes and the combining numbers of 
chemistry, really taking the initial steps in the foundation of 
the quantitative period of electro-chemistry. Reference to his 
work might fill columns, but it is sufficient to mention his 
identification of machine and Volta electricity”; his 
declaration concerning electro-chemical decomposition that 
* the effect is produced by an internal co ular action, 
exerted according to the direction of the electric current, and 
that it is due to a force either superadded to or giving direc- 
tion to the ordinary chemical affinity of the bodies present” ; 
bis suggestion, after wrestling with the nomenclature of that 
prevalent in electro-chemistry, of the terms anode, cathode, 
electrode, ion, &c. ; bis efforts to measure electricity when he 
wrote that the decomposing action of the current is con- 
stant for a constant quantity of electricity,” and following 
this thought constructed an instrament which, “being inter- 
posed in the course of the current used in any particular 
experiment, should serve at pleasure either as a comparative 
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standard of effect or as a positive measurer of this subtile 
agent.” Again, having repeated all his earlier experimenta 
with the most varying conditions, ће wrote, variations in 
the intensity . . . . produced no difference as to the equal 
action of large and small electrodes”; and when he 
completed his volta-electrometers they were so arranged that 
* after the current had passed through one it should divide 
into two parts; these, after traversing each one of the 
remaining instrumenta, should re-unite. The sum of deoom- 
ition in the latter two vessels was always equal to the 
ecomposition in the former vessel. . . exactly the same 
quantity of water was decom in all the solutions by the 
same quantity of electricity.” When the current acted upon 
caustic soda or potash, magnesium sulphate or sodium 
sulphate, just as much hydrogen and oxygen were evolved 
from them as from the diluted sulphuric acid with which 
they had been compared. And then there is his final declara- 
tion in regard to water that when subjected to the influence 
of the electric current a quantity of it is decomposed exactl 
proportional to the quantity of electricity which had 


Brief allusion must also be made to the electrolysis of 
molten salts, also conducted by Faraday. It has been said 
that the data communicated by Faraday, as the result of his 
years of observation of the action of the electric current upon 
chemical compounds, are among the most important in the 


history of electro-chemistry. They form the basis of all the 
uantitative laws which have been developed in this special 


eld. They merit place side by side with the law of com- 
bining weights. 

Equally important, perhaps, both from a theoretical and 
practical standpoint have been the results recently won by 
the introduction of the current into the field of pure chemistry 
through the persistent efforts of untiring investigators. In 
the diffusion of solids in their solvents, van’t Hoff perceived 
a similarity to the expansion of gases; he sucoeeded in 
measuring that diffusive, expansive force bearing the name 
osmotic pressure, a discovery possessing the most important 
5 The simple relation between gas volume, 
attending pressure and temperatures, had led Avogadro to 
promulgate his hypothesis in regard to molecules—a thought 
considered as a fandamental in our science. This hypothesis 
уап’ Hoff made bold to apply to solutions, and there resulted 
a theory for solutions analogous to that previously wrought 
out for gases. To-day molecular weight determinations are 
made almost daily in our research laboratories as an indirect 
consequence of this deduction. Indeed, the laws governing 
osmotic pressure, when applied in the most varied forms, 
remained satisfactory, exoept with solutions of salts, bases 
and acids. Their osmotic pressure was far beyond what 
could be expected from the theory оѓ van’t Hoff. How was 
this to be explained? The answer came from Arrhenius 
(1887), who showed that the departure from law is due to 
dissociation, and that the dissociation of bodies in their 
solvents occurs only in the case of those which conduct the 
electric current, $.6., with electrolytes. Compounds not dig- 
sociated in aqueous solation—which adhere to the law of 
osmotic pressure—do not conduct the electric current. There 


remained but a step to the assumption that the ucts of 
dissociation, in aqueous solution, were identical with the 
substances termed ions, which in electrolysis ap at the 
electrodes. A logical query, consequent upon this declaration, 


was :— 

Are, for example, free potassium and free chlorine pe 
sent in an aqueous solution of potassium chloride? Ostwald’s 
reply to this question was :—“ What actually exista in the 
solution are single potassium atoms with enormons electrical 
sar: We do;not know what these charges are in reality, 
but this we know, that the chemical properties of substances 
are greatly altered by electrical charges. On the other hand, 
what we know as free potassium is a solid substance whose 
molecules consist of potassium atoms not charged with elec- 
tricity at all . As soon as the potassium atoms 
in solution lose their charge, as they do, for example, when 
led by an electric current to a platinum wire, where they can 
give up their electricity, potassium with its ordinary pro- 
perties is at once produced.” | 

A further consequence of osmosis and that of free ions in 
solution is Nernst’s theory in regard to electric current in the 


voltaic ocell, 
7 (To be continued.) 


THE PESCETTO STORAGE BATTERIES. 


JIN a communication to the Associazione Elettrotechnica 
Italiana, dated so far back as October, 1897, Lieut.-Col. F. 
Pescetto gave some details relative to the secondary battery 
plates of the Société Italienne d’Electricité, constructed on 
the Cruto system. His paper bas been reproduced in 
l'Industrie Electrique, and it would appear that the details 
in question are applicable to the Pescetto storage battery we 
mentioned—with special reference to the data furnished in 
the very elaborate catalogue of the company formed to con- 
struct and supply this battery—in our last issue. 

We hope that information of a more recent date and, we 
may add, of a more satisfactory character in regard to certain 

inte of pruotical importance, may be shortly forthcoming. 

n describing the grid supports for the active material, 

M. Pesoetto says :— | 

“ The plate of the Société Italienne d'Electricité, on the 
Oruto system, appeared to me to be the one that most effec- 
tively conducted the current into the mass of active material, 
and that enveloped every portion of it so as to prevent its 
becoming detached, whilst at the same time it combined the 
conditions required for lightness. In this plate the bars have 
a transverse section (sic) very high in relation to the width. 
(This statement is not at all elucidated by the diagram repro- 
duced below, which accompanies the description.) With a 
knife (?) cute are made in the bars, by means of which, on 
each face and for each aperture, four prongs are produced, 
with their pointe in the direction of the centre of the hole. 
If the grid were simply of lead, the points would be very 
quickly corroded by the chemical reactions. They are ren- 
dered much more durable by the subetitution for lead of an 
alloy of this metal inattackable by the electrolyte.” 

Now, unless the “ knife” above mentioned forms part of 
а rapidly acting mechanism; if, that is to say, the prongs 
have to be noed by hand labour, the process of manu- 
facturing the grids does not appear to be commercially prac- 


ticable. It would fail in practice by reason of too much 


main-d'œuvre. For there are already in existence grids 
produced by processes of casting, which are probably as 
efficacious in retaining the active material as those with the 
eight projecting prongs to each alveole, As to the alloy, 
inattackable by dilute sulphuric acid in which it constitutes 
the anode, we have heard of such a body, at intervals, 
during the last 18 years ; but experience has not shown that 
any alloy answers the required purpose better than pare lead. 
And we are told that, in the case of a grid of pare lead, the 
distinguishing characteristic of the Pescetto support would 
rapidly disappear by corrosion. 
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We have no intention of entering upon a lengthy criticism 
of M. Pescetto’s „ for it is quite possible we might be 
informed that the shortcomings insisted upon have for some 
time past been remedied. The superiority which is claimed 
for this form of storage battery is, probably, mainly 
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dependent upon the physical oondition of the active 
material, brought about by the admixture with the oxides 
of lead of a subtance, termed by the writer the ulmate of 
ulmin, obtained by boiling sugar with dilute sulphuric 
acid. This substance, brown in colour, is sparingly soluble, 
and would, no doubt, be eliminated from the peroxide active 
material, not merely in virtue of this solubility, but by 
oxidation. It is conceivable that its gradual elimination 
would leave the active material in a condition of porosity, 
allowing access uf the acid to the interior of the mass, and 
thus practically augmenting its capacity, without impairing 
the conductivity of the pero ide. This agglutinating 
material is said to confer a certain degree of elasticity to the 
plate, а statement which appears to suggest that it would 
resist the oxidising action of a lead anode in dilute sulphuric 
acid. But the elasticity in question, anpposing it to exist, 
must be referred to the peculiar physical condition of the 
peroxide material, for it ap uite certain that no com- 
pound belonging to the series which includes ulmic, humic, 


and geic acids could withstand the oxidising action above 
mentioned. 
It is stated in the 


aper that, according to the experi- 
ments carried out daig a year by M. "Carmine Siracusa, 
the director of ithe manufactory belonging to the Cruto 
Company, the specific (energy) oapacity of the new oell 
mm acoording to the rates of e and discharge, as 
ollows :— | 

Per Pound or PLATES. 


—————M ——— 


Rate of disoharge, 


Rate of charge, Я 
арена 5 amperes, Sab re in 

90 209 11°8 

ditto. 3°90 109 

454 209 60 

ditto. 3 90 5 

9 09 2:09 3:18 

ditto 3:90 3 09 
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STEAM TURBINES. 


By RANKIN KENNEDY. 


(Continued from page 899.) 


WE may consider the De Laval turbine as the modern per- 
fected free jet turbine; in it the high velocity has been 
accepted as inevitable, and by clever mechanical devices the 
difficulties of high velocity have been met and overcome, as 
far as they possibly can be, except in the case of gyroscopic 


Fia. 12. 


effects on board ship; a flexible chaft is all right in a turbine 
on а fixed foundation, but it cannot resist bending, due to 
movements of its b2d-plate. 

It is, of course, immaterial in free jet turbines whether 
the fluid enters by the side (or flows axially), the outside or 
the inside of the periphery of the wheel, that is, in the lan- 
guage of the hydraulic engineer, it makes no material dif- 


ference whether it is an outward, inward, or axial flow 
turbine. The choice between these forms is made for mecha- 
nical reasons and ease of construction; the axial flow ad 

by De Laval seems to meet the requirements in a wheel, 
mechanically strong, and easily made. 

We now turn to the pressure turbine; it has not yet been 
perfected, but is of great interest. Fig. 12 is a diagram 
showing a metal globe, fed by high pressure steam through a 
joint, с, in a pipe, P, free to move round the joint in a circle. 
The globe has a nozzle, o, on one side; we may thus get a 


pressure of, say, 100 Ibs. per square inch on the inside of the 


globe, the supply pipe being so much larger than the nozzle 
that the pressure д ae constant. Now, suppose the 
orifice of the nozzle is half a square inch in ares, it will be 


evident that on the side of the globe opposite the orifice there 
shall be a half square inch more surface for the steam to 
press against than on the orifice side, and this will give s 
pressure of 50 lbs. pushing the globe round in the direction 
of the arrows in opposite direction of the jet. 

It will be clear the motion is purely due to unbalanced 
pressures, one side of the globe is reduced in area by the 
amount of the area of the orifice, hence the force pressing on 
the opposite is unbalanced, this is the principle of action of 
Pig. ise diagra that the 

g. 18 shows iagram an experiment proving 
two kinds of turbines may balance each other in 
and is of value to us when we come to calculate the power of 
turbines, here a jet issues from a globe and strikes on a curved 


Fia. 14. 


blade, if they are properly adjusted there is no motion on the 
pivoted centre, c, for the back pressure on the globe is 
exactly balanced by the pressure of the fluid thrown against 
the blade, this result greatly simplifies the arithmetio in our 
calculations later on. 

If we remove the curved blade,a weight to balance the 
back ure must be fixed on the end of the balance at w, 
and this weight will be proportional to the area of the orifice 
multiplied by the pressure, | 

One condition of perfect action will be obvious, and that 
is the supply pipe to the globe, or more strictly speaking to 
the orifice, must be so large that the full pressure is main- 
tained right up to the orifice, if the supply pipe is small the 
boiler may be 100 lbe. while only 20 Ibs. is main- 
tained in the globe. Old Hero seems to have realised this, 
for he placed the nozzles right on the boiler and let the 
boiler rotate, the boiler being one with the engine. ‚ 

Several attempts to make practical turbines on this 
pressure principle were. made about 50 years ago in 


Vol. 44. No. 1,118, APRIL 28, 1899.] 


THE ELECTRICAL REVIEW. 


678 


Glasgow district, one shown in fig. 14 was used for a fan 
blower, and another, fig. 15, was used for driving a circular 
saw direct. Eminent Scotch engineers, Ruthven, Nasmyth, 
Gorman, and the versatile Swede, Ericcson, made steam 
turbines much on the same lines as these illustrated. 

Fig. 14 has steam orifices on the end of curved supply 
pipes, it is safe to presume that full pressure was not . 


tained behind the orifices, and that thereby much effect was 
lost, and that owing to the difficulty of balancing such a rude 
wheel, the speed would be far below anything approaching 
that of economy. 

ig. 15 isa eter design. The nozzles are formed between 
two di y shaped pieces, c, c, c, c, making a hollow case for 
steam supply. | 


Fia. 16. 


Realising that these wheels had to run at s 


beyend 
what these engineer ООА meet, with ‘tha limited means ak 
ee ee 
posed with a view to better economy in steam, at the 

obtainable velocities, but we need not here refer further to 


ipi pm 
8 arsons with a for a of 
turbines in Patent 8,854, 1893. Fig. 16 is an end sectional 
elevation and a side seotional view of three turbines in 


series, 
It will be at once obvious how the supply pipes, A, A, are 
made large enough. Fig. 17 isa section бе pine 1 abo: 


ae orifice, a. 
steam enters by a hollow shaft at c! and c?, and then, 
from one compartment, to next wheel by а sleeve round the 
shaft. The difficulties in the construction are plainly seen, 
the sleeves must fit steam-tight into the partitions between 
the com ta, and the hole in the shaft and the clear- 
ance between the sleeves and the shaft must be large, to 
prevent fall in pressure behind the orifices; wire-drawing 
the steam in a turbine is fatal to their economy. 

It will be o ed that the orifices in the first turbine 


third; this is to allow for the increased volume of the steam 
as it expands from one to the other; but, to be consistent, 


the supply passages should also be increased in area, thus 
introducing more mechanical difficulties. 

It is of no use expanding the orifice beyond the area equal 
to the inlets of the steam; if the steam cannot be maintained 
at high pressure immediately behind the orifices, that is at c, 
in fig. 17, then the driving effect is obviously lost. 

More about this expanding principle in turbines will be 
said when we come to consider the calculations to be made. 

It may be pointed ont that these pressure turbines work 
just as well if we put the ure outaide and let the fluid 
flow in; in fig. 16 the casing may be filled with steam at a 
pressure flo into the orifices, the wheel would then 
revolve in the opposite direction, and thus a reversible tur- 
bine has been arrived at; for marine engineering work a 
reversible turbine is necessary. 

These turbines now under discussion act parely by presure 
difference, require no guide blades, and like the free jet 


Fra. 17. 


impulse turbines are essentially very high speed turbines, so 
that all the balancing and other devices required for high 
must be applied to them. 

In this form ure turbine is not very suitable for 
series working. It already зеп pointed out how essen- 
tial it is to have full pressure behind the orifice. A glance 
at fig. 16 will show that after passing through the first 
turbine, the quantity of steam which 
has the smallest nozzles or 
orifices cannot possibly maintain a 

ressure behind the orifices of the 

size further on, so that the work 

will be nearly all effected in the first 

wheel, that is the great drawback to this 
pressure turbine. 

It works perfectly but with little 
economy as a single wheel. 

It has, therefore, been found neces- 
sary to depart from this simple form, 
and to shape the orifices into curves 
and use guide blades, so that to some 
extent these turbines become impulse 
turbines. 

Morton’s re turbines are of 
this class, and are of interest as showing 
how it is necessary to direct the flow of 
steam from one turbine to the next when placed in series 


In turbines acting by difference of pressure only, the 
benefits derived from series working cannot be obtained on 
the system of n of the size of the orifices in each 
turbine as they near the exhaust end. Such expansion merely 
maintains the velocity of flow and rednoes the pressure just 
where it is most wanted, that is at с, fig. 17. The object of 
the series arrangement in correct designs is to reduce the 
velocity of flow and still maintain the pressure. 

If the inner pressure in diagram 12 is 100 Ibs. per square 
inch, and the outer pressure atmospheric the velocity of flow 
will be 880 feet per second, when the into which the 
steam flows is less than ¿ths or the initial pressure the velocity 
is about constant at 880 feet a second. 

The object then to be attained by series arrangements is 
to make the into which the steam flows much greater 
than $ths the initial pressure. 

The ini:ial pressure in fig. 12 is 100 Ibs. per square inch, 
һа of 100 = 60 lbs., 40 lbs. difference, a difference 
too great to reduce the velocity of flow appreciably ; 
if, however, we make the pressure into which the 
steam flows poths of the initial, ths of 100 = 90 
= 10 lbe. difference, and put 10 turbines in series working 
at à difference of 10 lbs. between each, we shall have still a 
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back pressure of 100 Ibs. on the series as a whole, but steam 
will be saved, for the velocity of flow will be reduced; how 
this difference of pressure is to be maintained between th 
turbines in the series we shall find later on. | 


(To be continued.) 


PHYSIOAL SOCIETY. 


: ORDINARY MEETING, APRIL 21st, 1899. 
Ма. T. H. Вглкквгвү, Vice-President, in the chair. 


A MATHEMATIOAL paper on “THs Errror or a Sor CowpvoriNxG 
ВРНЕВЕ M a VARUBLE Млохитіс FreD ow Tum MaGNETIO 
Impvorion AT A Рошт Oorsipz,” was read by Mr. O. 8. 
WHITEHEAD. 


I+ is an investigation of the magnetic induction at a point outside 
a solid inducting sphere waen magnetic disturbances are taking place 
in the dielectric envelope. An expression is given for the maximum 
value of the megnetic induction when the sphere becomes an infinite 
plate, and the inducing system consists of an alternating current in 
а circular circuit whose plane is parallel to the plate, i.e, when the 
maximum value of the induction tangential to the surface is zero. 
A second expression gives the maximum v.lue of the magnetio 
induction normal to the surface for a point at considerable distance 
from the axis, and just outside the plate. In this latter case 
the meximum value of the induction tangential to the surface 
ap as a function of the maximum current of known 
frequency in the inducing circuit, the various dimensions in space of 
the system, and the permeability and specific resistarce of the plate. 
From these equations, taking the most authentic values of the 
involved constante, the maximum magnetic induction normal to the 
surface fora sea-water plate is 44 times as great as it would be for 
an iron plate, and more than 3,000 times as great as it would be fora 
copper plate. The paper also shows that, for the purpose of induo- 
tion telegraphy, to get the best effect the receiving coil should have 
its plane vertical, not horizontal, firstly, because the distance of the 
inducing circuit from the surface of the plate must in practice: be 
small compared with the distance of the point from the axis, 
so that the maximum normal induction is small compared 
with the maximum tangential induction; and secondly, because 
the maximum normal induction varies inversely as the fifth 

wer of the distance of the point from the axis, whereas 

e maximum tangential induction varies inversely as the fourth 
power of that distance. In conclusion, Mr. Whitehead applies his 
formules to the practical case mentioned by Prof. Lodge in the 
Journal of the Institution of Electrical Engineers, February, 1899, 
р. 805. Prof. Lodge there describes a horizontal receiving circuit, 
and states that, with no condensers in the circuit, he “ was not usually 
able to hear anything” in the telephone. Mr Whitehead calculates 
that under such conditions the theoretical value of the current in 
Prcf. Lodge's horizontal secondary is 0 066 mcro-amperes, but that 
with a vertical circuit the received current would have been 99 mili- 
amperes. 

Mr. BLAKESLEY observed that, as a rule, experiment preceded 
theory. He congratulated Mr. Whitehead upon having rettled from 
5 considerations that the vertical position of the receiving 

Prof. Evunert said that the very elaborate method of anzlysis 
adopted in the paper appeared to be very clearly stated. He would 
like to know whether the inducing coil ought to be vertical as well 
as the receiving oci]. 

Me. APPLEYaRD thought that experiment had left no doubt as to 
the best position of both. coils. The early investigations of Mr. 
Willoughby Smith, and the later work of Mr. H. R. Kempe and Mr. 
Preece had proved that for the best eff-et both coils should be ver- 
tical. But large vertical coils were difficult to fix, and expensive to 
maintain. It was this season, probably, that led Prof. Lodge to try 
what could be done with coils placed horizontally. 

Mr. WHITEHEAD, in reply, said that his formuls only applied to а 
horisontal inducing coil. He had not worked out the cue of what 
would happen if the induciog coil itself was vertical. In the Flat 
Holm experimente both circuits were straight wires, with their ends 
to carth, so that they really amounted to vertical coils. 


PARLIAMENTARY COMMITTEES. 


BAK GR STREET ARD WATERLOO RAILWAY. 


Вів Bxx:AMIN BAKER was further cross-examined at the sitting of the 
Committee on Wednesday last week, and, in reply to Mr. Freeman, 


eaid that if the Vestry were agreeable there was no reason why they 


should touch the property cf the Grand Hotel in connection with the 
Charing Cross subway. 

Examined by Mr. Worstey Талтгов (for the Hampstead, Obaring 
Cross, and Euston Railway), WrrNESS said there would probably be 
more traffic between Charing Cross and Paddington than between 
Waterloo and Paddington. It was proposed to run a three-minute 


б from Waterloo, the trains going alternately to Paddington and 
aston, 


company. It is necessary 


Mr. WrEBLER, G. O.: There ате a good many underground electric 
railway schemes in the air ?— Yes; the more the better. 

Further cross-examined, Wrrxmes said he could not tell how much 
money had been t on property. The tunnels p were 
larger than the South London Railway tunnels. The с would 
be the same віве as those of the Central London Railway. The depth 
ate the line would be carried varied, but the average depth was 

ёё 

The Онлтвмли interposed, and said he did not understand that the 
old railway was op i 

у 3 d his opposition oame in to the extension of time 
as or. | 

By Mr. Coward: If tbe Vestry would assist the company and sug- 
gest improvements to the proposed Obaring Oross subway they 
would try ard carry them out. 

The Coaraman: Do you mean, Mr. Coward, that if the company is 
prepared to make a subwav to the Post Office you are p to 
withdraw your opposition? 

Mr. CowABp eaid the Vestry objected to the Bill altogether, because 
the interference to traffic would be so great as they could not under- 
take tbe responsibility, but, of course, if Parliament said the Bill 
оша рав. then they wanted to get all the advantages they could for 

e public. 

Replying further, Wrrxzss said he would be prepared to make the 
subways required for the various mains at Charing Cross to the satis- 
faction of the Vestry. His communications to the London and Globe 
Finance Company certainly showed no such margin of profit to that 
company as had been suggested. He thought the time would shortly 
come when no more lines as that now proposed would bs made 
unies the local authorities showed themselves more ready to assist 
them. g 

The CHa m NAM: Will you make it quite clear to the Committee 
what will be the real cost of the line? The cost of the Oentral London 
Railway is £585,000 per mile; of the Baker Street and Waterloo 
Railway, £575,000 per mile; the Great Northern and City, £652,000 
per mile; the North-West London, £485,000 per mile; the Great 

orthern and Strand, £502,000 per mile. 

Then, according to these figures, this is somewhat an average cost? 


—Yes. | 
Does that £575,000 a mile include the stations at Paddington and 
all the subways ?— Yes. 
And 14 cent. contingencies ?— Yes, all contingencies—electric 
lifts at stations, which do not appear in the Parliamentary estimate, 
drying shops, professional charges, and working capital for the 


company. 
We understand this money is being found by a syndicate of 
capitalists ?—As I understand, it is found by the don and Globe 


Finance Company. One of their directors, Lord Loch, will be the 
chairman of this company. Their idea is the only practical way of 
carrying out a railway, unless it is promoted by another railway 
that some one should find the money for 
investigation, and if they are satisfied that itis a genuine concern 
bave the pluck to put their money into it as а lead to the public. 
When a certain amount of money is spent the public will see it isa 
genuine concern. 

Mr. Barroon Bsownz, О О : And then you unload ?— Oh, no; the 
alternative is to go on with omnibuses. 

The Онатвман: You will make arrangements with the vestries, so 
as to cause as little inconvenience to the public as possible ?—Yes. 

How do you propose to ventilate the railway ?—There will be 
shafts with a number cf lifts. These will be going up and down by 
electricity, and every time they go up they expel a great cylinder of 
air, and experience shows us that that is quite enough. If it 
requires to be aided by artificial ventilation, we could have electric 


But if there was a stoppage in the tunnel; we have been told that 
the train in motion causes the ventilation ?—I went very carefully 
into that, for there were some alarm in consequence of a stoppage in 
the City and Waterloo Railway. It was said that the passengers 
broke the windows of the As & matter of fact, aT were 
not in danger of suffocation, but got very hot in consequence of being 
penned up in the carri with the windows cloxd. From 
calculations made it is found if a train was full cf passengers in the 
tuonel, and both ends of the tunnel were blocked up, the passengers 
ao die of starvation, but they would feel no inconvenience from 

e air. 

Mr. У:аввв, of the firm of Vigers & Son, surveyore, raid they bad 
ры the land for the stations at Oxford S:reet, Piccadilly, and 

sker Street, and had spent b:tween £170,000 and £180,000. He 
thought the estimates were ample. | 

Lord Loon, chairman of the railway, and one of the directors of 
the London and Gi: be Company, said that when the railway was 
brought under the notice of the company two years sgo, they in- 
structed Mr. Vigers and Sir B. B.ker to report to them, and as a 
result, they became responsible for the og out of the railway. 

In cross-examination, WrrsEss said the London and Globe Oom- 
pany was formed for the promotion of mines, and that was their first 
venture in railways. When they took the matter up for the employ- 
ment of their capital, the money market was in a depressed con- 
dition. 

Mr. H. LAMBERT, for many years the general manager of the Great 
Western Railway Company, gave evidence in favour of the Bill, and 
said there had always been a want of communication between the 
railways cf the north and the south. 

Mr. W. R. Олгвваттн, engineer of the undertaking, with Sir 
Benjamin Baker, described the proposed route and said it was 
nccossary that they should have apace for their sidings, &c., at 
Paddington. They could not get the spaca at Waterloo, because the 
Bouth-Western Railway Company intended to construct another line 
similar to the City and Waterloo line between Waterloo and Clapbam 
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Janction. The London and Globe Company bad taken the whole of 
the capital. The original estimate for the railway to Baker Street 
and to the Sheffield line was £1,090,000, and in addition they were 
responsible for the equipment estimated at £215,000, the Parlia- 
mentary and professional charges, &c., estimated at £100,000; 
interest during oonstruotion, &c., £160,000, and working capital, 
£50,000. That made £1,615,000, and so if the London and Globe 
Company issued the whole of the stock at par they would make a 
profit of about £150,000, or 10 per cant. 

Tae committes adjourned, having expressed their iutention of 
visiting the proposed Charing Cross subway. 


Oa Thursday Lord Loon, the chairman of the railway company 
and one of the directors of the London and Globe Finance Oompany, 
was called on the suggestion of the chairman, and was examined as 
to the financial position of the company. 

Mr. Pads: Are you satisfied that this line will bs made іп a 
ea time in the event of the public not subscribing ?— Quite 
BA . 


Are you also satisfied that there is a likelihood of this company 


being a financial success ?— Yes. 

Do you think if the public do not support this, the London and 
Globe Finance Company will be quite able to ?—Yes. 

Mr. W. R Galbraith was recalled with regard to a which the 
St. Martin’s Vestry had submitted, to have a subway from the Grand 
Hotel to the post office in the Strand. WrrmESS said that the subway 
could not be constructed as shown on the plan, because there was a 
large sewer which was on a level with the subways. 

The various counsel having addressed the Committee against the 
Bill, the Committee adjourned. 


Oa the Committee resuming on Friday, Sir T. G. FAnpzELL, M.P., 
pave evidence against the Bill on the ground that the railway would 


ve a very detrimental effect on the neighbourhood of Paddiogton, 


and would tend to depreciate ere. He stated, however 
that he would not object it he Ins 


ги were to stop at Paddington 
on. 

Lieut. Gen. Lauris, M. P., and a member of the Paddington 
Vestry, gave similar evidence, as did Mr. F. DaTHBAIDGE, the Vestry 
clerk, who said that the inhabitants of Paddington were dead against 
the p terminal station for the new railway. 


Q.0., then opened the oass on of the Metro- 

tan Railway, who are o the Bill and called Sir 
они WorLrmE Влввт, who said he was the consal engineer to both 
the Metropolitan and the District Railways. Ho did not think there 


was any need for the extension of the electric line to Paddington. In 
his opinion, the proposal to connect with Paddington and Easton 
was undoubtedly intended to abstract traffic from the Metropolitan 
8 The two lines would ran parallel for some distance. It 
had always ben intended that the Baker BS:reot and Waterloo line 
should be a north and south line; but this was an attempt to make it 
an east and weet line. The proposed communication with ths Great 
Oentral terminus would be accommodated by an already aa 

line, while as to Huston that would be served by the projected 
Hampstead, Euston aud Oharing Cross Railway. For apt oh a mile 
the new railway would be within 200 yarda of the Metropolitan Oom- 


large 
or the District, they had determined to зоа y satisfy themselves 


was substituted for the present method, the lines would be able to 
accommodate about a third more than the present number of trains. 
The substitution of the new rolling stock and the provision of the 
generating station would entail very heavy expenditure, but he was 
а р convinced it would eventually result in economy. 

Mr. W. Н. PaEEOE gave етідессз of a similar nature, and said that 
asa result of adopting electrical traction, the tunnels of the two com- 
pere would be freed from foul air and the increase of temperature 

the tunnels (f 10° or 12° would be done away with. The present 
mean rate of travelling on the inner circle of 11:2 miles an hour 
would be ircreased to at least 14 miles, and the present time occupied 
by the journey round the whole inner circle would be reducad from 
70 to less than 50 minutes. That would make it possible toadd eight 
new trains to the service and increase the traffic capacity of the line 
by 35 per cant. 

Then Committee adjourned. 


Further consideration was given to the Bill on Tuesday by the 
Committee, presided over by Mr, Jurranys. 


Me. Lrrrrnn, Q O., addressed the Committee on behalf of the Metro- 
politan Railway Oompany, against the Bill, and contended that the 
whole scheme was a s promoted by the London and Globe 
Corporation. He considered tha’ it would be unfair to allow the 
extensions to Eu:ton and Paddington to compete with the Metro- 

olitan Railway, which was going to large expense in experimenting 
eleotrical traction, and which would enable that railway to better 
moet the demands of the trafic. 

After a private consideration, the Oman said the Committee 
had decided not: to allow the extensions to Paddington and Enston 
asked for, but they would give an extension of time for the completion 
of the works, provided tbat the company oonstructed a subway from 
the Charing Cross Post Office to their station and another subway to 
Spring Gardens as arranged with the London County Council. The 
would grant the small line tothe Strand which the company required, 
and give the company power to take a portion of the roadway near 
the Grand Hotel, soas not to interfere with that property. 


бвлт NORTHERN лир Sraanp RAILWAY. 


A Ветрот Committee of the House of Commons, under the chairman- 
ship of Mr. A. H. Brown, sat on Thursday for the purpose of con- 
rideripng the Bill of the Great Northern and Strand Railway. Mr. 
Balfour Browne, Q O., Mr. Fitsgerald, Q O., and Lord Robert Cecil 
appeared for the promoters, and various counsel appeared for the 
opponents, who included the Strand District Board of Works, the 
London Oounty Council, St. Giles’s District: Board of Works, the Great 
Northern and City Railway, the Dake of Bedford, St. Pancras 
Vestry, the Metropolitan Railway Oompany, and the Metropolitan 
Electric Sapply Company. 

Mr. FagExAN said it was proposed that the railway should follow 
the same ocurse as the p new street of the don Oounty 
Oouncil from Holborn to the Strand. The Council wished that the 
line should be constructed so as not to interfere with their proposal, 
which would have to be considered by the Committee after this Bill 
was disposed of, aad he asked that the Committees should reserve 
their decision until they had considered the Oounoil's Bill. 

Mr, Browns said they did not propose in any way to prejudice the 
new street, and, in fact, to a certain. extent, their scheme was 
dependent on the new street, for while the railway would have been 
brought to Holborn, they would have hesitated to have proceeded 
to the Strand had it not been for the proposed new street. 
it Cxuatnman intimated that the ВШ had better be proceeded 


was to em 
Green to 


y 
would be 1 mile 3 шепн and 95 chains in length. No. 2 railway 
was from Fiosbury Par 
section would practically be beneath the present lin 
Northern Railway ur Under these circumstances, as they 
reat Northern Railway, they would got 
from Wood Green to King’s Oross practically without any expense 
for the purchase of land. At the same time they had to be at very 
considerable expense to construct a tunnel which would be strong 
enough to bear the Great Western R ulway, and they must construct 
it ia such a way as not to impede the traffic of the Great Northern 
Railway. This proposal was somewhat like the p made by the 
Metropolitan Railway to construct a deep level electric line under 
their existing line, and this was a proposal which Parliament had 
sanctioned, although the want of capital had prevented it being carried 
ot e . Oross to оош Ше iie у go eg 
private property at a very great depth, and they wo ve to pay 
for the easements they took under private property. Practically, to 
this point, there was little op on. From Holborn, where they 
crossed the Oentral London way, they proposed to utilise the 
subsoil of the new street to be constructed by the London County 
Oouncil until they came to their propored terminus in the Strand. 
There was not the least difficulty in making the railway in such a 
way 80 as not to interfere with the the Oounty 
Sod Тае durum of 28 Dy к һе 6 mera 2 UND 
and 7 chains, would cost £2,287,903. It was prom 
from the Great Northern Bailway, but Mr. Jackson, the ала of 


' the Great Northern, and three other directors of that railway would 


be on the board. There was no question as to the ease with which 
erry gr age iach agape inae 3 finance was 
raised by the opponen way was simply for passengers, 
and they did not propose to carry goods. The capital srovided by 
the Bill was £2,400,000, and the proposed borrowing powers £800,000. 
The borrowing powers would be used for the equipment of the line. 
The cost of the line would thus be £381,317 per mile. With regard 
to the erie! of the line there could be no question, for the cou- 
tion of the London streets was becoming a pressing matter. The 
reat Northern Railway Company felt iteelf unable to adequately 
deal with the enormous suburban traffic, and the new line wo 
be of immense aseistacc3 in c ping with it. The Northern and City 
Railway which was to be constructed was pour doing for the 
City what the Great Northern and Strand Railway proposed to do 
for the Strand, and he understood that they did not op the pre- 
amble of the Bill but only a clause. The street scheme of the London 
Oounty Oourcil did not d on their railway, and he thought 
that really they we'comed the railway. He contended that there was 
no real opposition to the Bill, although there might be criticism. 
Bir H. VF Northern Railway, was 
called in favour of the Bill, and said in reply to Lord R. Cecil that 
if carried out the proposed railway would afford immense relief to 
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the traffic of London. It! was’ intended to run trains at 
intervals—possibly 23 minutes 
oted that there would be a return 
of З or 4 per cont. on the capital invested. 

Other evidence of a similar character was called. 

Mr. OHíABLES Бтивг, general manager of the Great Western 
Railway, said the Bill bad been framed in consequence of the 
enormous congestion of traffic on the Great Northern line. Notwith- 
standing tbat a great sum of money bad been spent on the widening 
of the Great Northern line the congestion was becoming worse. It 
was estimated that they would carry 6,000,C00 or 7,000,000 passengers 
& year on the new line. | 

Ia reply to Mr. TaLBor (representing the London County Council), 
WiTNESS said that if the new street from Holborn to the d was 
not made the p section of the line from Holborn to the Strand 
would fall through. 

Mr. Arex. Ross (engineer of the Great Northern Railway) said it 
was proposed to have stations at Wood Green, Hornsey, Harringay, 
Finsbury Park, Holloway, Bingfield Street, King's Oross, Holborn, 
and Wych Btreet. The line would be built at various depths from 
41 feet to 110 feet. There would be lifts at the various stations. 

. Mr, GALBRAITH was also called, and stated that he had approved 
of the plan after carefu] examination. There would be no danger to 
private property as the line would pass ata great depth below private 
pr »perty. 

Mr. Freeman, Q O., replying on the evidence of the County Council, 
said i¢ was not contended that the railway would not be a public 
advantsge, but his clients ought to retain the subsoil of the new 
street, which they were ba with hard cash. 

The Committee deci t the preamble of the Bill was 
poses and postponed the consideration of the clauses till the follow- 

g day. 


CORRESPONDENCE. 


Electric Piping. 


The thanks of the electrical profession are certainly due to 
you for calling attention to the electrical wiring queetion in 
our interesting article under the heading of “ Electric 
iping.“ It is to be hoped that consulting engineers and 
others with a thorough knowledge of the matter gained by 
experience will avail themselves of your invitation to discuss 
this subject in the columns of the REVIEW. 

No doubt the electrical wiring ind has been much 
hampered in England by & multiplicity of conflicting rules 
and regulations, and the conscientious contractor who under- 
takes to wire a building, in some cases in accordance with 
three distinct sets of regulations, bas found himself in a some- 
what untenable position. 

As you very pointedly observe, Continental and American 
practice is almost. IA the direction of iron and steel 
conduit, whereas in England, on account of grandmotherly 
enactments, petty bye-laws, and unreasonable restrictions, 
work is still largely being carried out on the antiquated 
methods of wood casing, compo pipes, or lead sheathing. 

Surely the first step to the simplification and uni- 
formity of wiring rules is that engineers should be agreed on 
the necessary requirements of an interior wiring system, and 
with all due respect to a high authority, the rat-tight, 
tight, 3 water-tight arrangements can hardly be taken 
seriou engineers. | | 

The ассо of an interior conduit is to afford an 
efficient mechanical protection to the interior circuite, to 

e their insulating properties in a satisfactory manner, 

and the conduit itself must of necessity be durable and inex- 

nsive in first cost and erection. These appear to bs 

oadly the necessary requirements as distinct from mere 

advantages possessed by certain systems, such as lightness, 
compactnese, simplicity in i fixing, &. 

A conduit which is to afford complete mechanical protec- 
tion must necessarily be metallic, and when cost is & con- 
sideration we are at once restricted to iron or steel. By 
using steel we may reduce the gauge, and so lessen the 
expense, always providing that an ample margin be left so 
that in the event of an accidental arc occurring in the 
conduit the circuit fuse would blow before the heat generated 
could raise the temperature of the tube to any harmful 
extent. | 

To prevent deterioration, and also to provide a smooth 
interior, the tube should be enamelled, or coated with some 
other preeervative substance. 

Certain enamels ess an insulation resistance of some 
thousands of ohms for a film of but а few mills in thick- 
nese, but the insulation is not to be relied on owing to slight 


frequent 
He had no doubt that the line 


inequalities in the distribution of the enamel, nor is there 
any reason why this insulation should be necessary, as, if we 


start from the standpoint of a well-insulated cable, the 


` 


function of & conduit should be, as previously pointed ont, 
to maintain that insulation and to preserve it from 
mechanical injury, but not to increase it. The running of 
well-insulated cables in insulated pipes is somewhat analogous 
to running vulcanised rubber cables on insulators in copper 
strip culverts, a procedure which would nullify the object of 
their existence. 

To preserve the insulating properties of cables in an 
efficient state it is n to secure a smooth and even 
interior surface, both for the conduit and for the accessories 
for safety in drawing through. 

engineers epecity that a conduit system shall be 
water-tight, and no doubt if there were no such thing as con- 
densation, this would be an ideal system. It is, nevertheless, 
рас оу speaking, an unattainable ideal, and there is no 
oubt that moisture due to sweating and internal condensa- 
tion, which, collecting at certain, and usually the most 
vulnerable parts of the system, is much to be feared, and will 
often be the cause of endless trouble unless due provision be 
made for its exit. 

With regard to expense, in this we must consider the cost 
of a system erected. Wood casing is most deceptive in this 
respect, as the labour involved in well-finished work is out of 
all proportion to the actual cost of the casing, which 


naturally appears very low. : 
About 12 months ago the Simplex enamelled steel conduit 
B was put on the market, the had been very 


oroughly worked out in detail, and it was to 
compete with wood casing on the ground in which that 
material had hitherto held the field, namely, cost of system 
erected, and there is abundant evidence to show that in this 
the expectations have been fully justified. 

Owing to my connection with the company, my remarks 
will no doubt be regarded as biased in its favour; but after 
all, the proof of the pudding is in the eating of it, and up 
to the present the “Simplex Steel Conduit Company's 
system has fully justified its existence. 

The company has lately succeeded in scuring, in open 
competition with most of the Continental and American 
systems, what probably is the largest order for conduit for а 
single installation that has ever been placed on the Continent, 
amounting to, in all, some hundred thousands of feet of 
tubing. A list has also been published containing the names 
of over 100 of the more important installations where the 
Simplex system has been erected during the first three 
months of this year, and our returns go to show that at the 
present time there are ‘considerably over 1,000 installations 
in the course of erection on this system in Great Britain. 
In the majority of cases the contractors who have used our 
system have had to compete against wood casing, and they 
have done so, and continue to do eo succeesfully and 


крл? | 
п the advancement of our business we have not found it 
necessary to depreciate the value of others, although adver- 
tisements emanating from a well-known firm of conduit 
manufacturers have appeared at least in one of the electrical 
papers, showing some distorted and impossible situations 
where our conduit and fittings were placed to their detri- 
ment; however, this advertisement ap for a short time 
only, as probably it did not have the desired effect, and 
happily the policy of belittling the manufactories of a com- 
peting firm in order to boom one’s own goods is not one 
which finds much favour in England. 

Altnough at first the Simplex system encountered much 
opposition, which was chiefly directed to the longitudinal 
seam in the tube, as it was looked upon as a sine gua non of 
a conduit system, that it should be so-called water-tight, 
despite the fact that wood casing, which had to all intents 
and purposes been in use since electricity became a com- 
mercial commodity, was not only not water-tight, bat actually 
harboured moisture to a dangerous extent, this opposition 
has now happily greatly subsided, the results obtained by 
practical experience under the varying conditions of surface 
work, plaster and cement, having proved more convincing 
than all theoretical deductions, and most of our former 
antagonists are now our best supporters. The system bas 
récently undergone considerable development in that it is 
now completely metallic throughout, and in this conneotion 
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Islington. 

In conclusion, I may with advantage quote a statement 
attributed to one of our prominent station engineers, where, 
after making light of the “fire bogey,” but condemning 
wcod casing on the question of durability, harbouri 
moisture, &o, goes on to say:—" It would do a great 

much harm if exaggerated ideas about the danger 
of fire got, abroad, and after all, the real queetion is, How to 
make the outside protection of wires permanent? The main 
Point is the question of price, and it is useless reducing the 
‘price of electricity per unit if the cost of wiring is to be 
ар to £1 a light.” | | 

This statement, I submit, touches the root of the wiring 
question, and is well worthy of the consideration of the 
committee who is to draft the new wiring regulations. 

L. M. Waterhouse, A. M. Inst. C. E. and E.E. 
The Simplex Steel Conduit Company, Limited, 
Birmingham and London. | 


I should like to offer some remarks on your interesting 
series of articles on “Electric Piping,” especially as some 
testa have recently been made on it in the electrical laboratory 
here ander my direction. With regard firstly to the 
resistance offered by the joints: You state quite correctly 
that “the total increase of resistance due to the resistance of 
the joints in an ordinary run of, say, 50 feet, with a joint 
every 8 feet, is only about one-half per cent., which is 

cally negligible.” Suppose we allow a drop of 2 volta 

rom the main switch to the farthest lamp in the building, 
and consider that 1 volt is dropped from the maiu switch to 
the distribution board, and 1 volt is dropped in the 
50 feet run of piping from the distributing centre, then the 
drop due to the extra resistance of the jointe in this run will 
be one-half per cent. of this, that is, 005 volt. Taking 
your view that it would be quite legitimate to double the 
above number of joints to allow for bends and boxes the 
drop in volta due to the extra resistance of the joints would 
only be 1 per cent. of 1 volt, that is, 01 of a volt and not 
1 volt, as the wording of your article might lead readers 
to suppose. | 
It was found that the joints could be easily tested in situ 
by means of a direct reading milli-voltmeter, and any joint 
which is not properly screwed home, and has therefore an 
шшш in of fh 5 Жы plo, 
to the i ing lining of the ing non- 
а fquare inch of the lining material 50 mila, thick, after 
being dried in a steam oven, was exposed to the air for 
12 hours, and gained 0026 of a gramme in weight, due to 
the absorption of moisture; this is equivalent to a gain of 
24 per cent. by weight. I cannot say off-hand how this 
compares with other insulating materials of a similar 
Character, but I hope to be able to give you some further 
information next week on this point as well as the insulation 
resistanoe of the conduit under various conditions. 


| | Alfred Schwartz. 
South-West Polytechnic Institute, | 
Obelsea. | 
: Р ͤ ͤ —œ ЕИН 
| The Niclausse Boller. 
In an article upon the Niclaume water · tube boiler in the 


last number of the ELEOrRICAL Review, you ask whether 


it was in the French cruiser Friant, which is furnished with 
Niolausse boilers, that a tabe split open and caused the death 
of sev men? Allow me to answer the question. No 
such serious actident bas ever happened. in the Friant; I 
think your.reference is to an accident in another ship of the 
Freneh Navy, fitted with another type of water-tube boiler. 
In the Friant & tube once split open, but no such serious 
result followed; I think one man was injured but slightly. 
Mons. Bertin, at page 358 of the English translation of his 
book on Marine Boilers,” says only: Since the reception 
trials a boiler in the Friant has had a slight mishap, through 
a badly welded tube. 


| per 
by me before the Institution of Naval Arcbitects, will you 
allow me to point out that the pape was read nearly four 


batteries are all ] 


Messrs, Willans & Robinson, 


. Notwithstanding this, 
Limited, the English makers of the boiler, are quite in 


agreement with you that solid-drawn tubes should be used. 
For reasons which need not be entsred into, the use of welded 


tubes in water-tube boilers has been common until recently, 


but the action of the English Admiralty in changing to 
weldless tubes is entirely to commended, and ro far as 
regards the Niclausse boiler, of our manufacture at least, no 


read 


others are likely to be used. 


As your article is practically a criticism upon a pa 


years ago, when our experience of boiler was limited to 
tests of one small boiler sent over from France. 


. venture to think it was not a e oonolusion that even 
p are so kind as to compliment, would ensure. tightness, 


two oones elastic, 5 oup-leather in malleable cast- 


iron, and I really do not thiok my paper spoke too strongly 
of that ingenious expedient, which naturally had then for us 
a novelty which it has ceased to The form of the 


joint, and the material, may be changed, but the principle 
of making one of the oones elastic will not ba de from. 
With regard to the remarks in my paper that the trials were 
made without auxiliary air supply, may I point ont that tbis 
was an important question at the time, and that, in fact, it 
bag, at least until lately, bsen considered desirable to give 
such an air supply in the. Belleville boiler, even when barm- 
inz Welsh ooal. It is forced in by an sir-compressor at 
considerable pressure, and the fact that the Niclausse boiler 
gave good results without this. comparatively costly addition 


was, I still think, a fact of some importance. 


"-— Lark Robinson. 
Victoria Works, Ragby, 
April 24th, 1809. 


Signalling on Single Line Railways. 


With reference to your article on the above subject dealing 
with the modifications effected by me in electric tablet and 


train staff a us for non-passing stations on single lines 
of railway, the writer of your very able article upon this 


question is quite correct in assuming that the press button 
or key and battery shown is for the purpore of releasing, and 
so avoiding delay, in case of failure of' the outer treadles, 


until the telegraph lineman arrives and puta the apparatus 


right. I ought, of course, to have mentioned this, and also 
the fact that the key or button is in а emall locked-up box, 
with a paper front containing instructions as to its use, and 
bearing a consecutive number. Such paper when torn to 
get at the key can only be replaced by the telegraph line- 


man, who is compelled to return such torn paper bearing ita 


number, attached to his fault report. A record is 
ept of the numbers, and this device is in a great measure 
an effect.ve check on the use of this press button or key. 
The writer of your article is also right in assuming that the 
purposely put near to each rail contact 
instead of in the signal cabin, to avoid accidental releasin 
through the wires getting earth b:tween cabin and rai 
contact, | 

Do I understand the writer of your article to say that a 
safe, reliable, and effective alternative method has been 


· devised for dealing with non-passing stations by merely 


breaking the lines so as to ent acceptance of trains 


. whilet any one signal is in the. “cff” position? If ko, I 


am sure every railway officer would Ъз glad if the writer 


of this article would favour us with а diagram and. further 


‘ticolars. - ; 
pat F. Hollins. 
Wireless Telegraphy. . 


In reply to your oorrespondent, A. О, Nasb, Signor 
Marooni took out a patent in 1896 in England and various 


, other oouniries with claims of such a comprehensive 


E 
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character that he would practically have a monopoly of spark 
telegraphy if the whole of them could b» upheld in the Law 
Courts. It is astounding that his legal advisers could have 
allowed him to make some of these claims if they had even 
а moderate knowledge of what had been done by others at 
the time, but it would be still more astonishing if they tried 
to uphold them ina patent action. It is doubtful, to say 
the least, if Signor ni could, by amending his patent, 
substantiate the one all-important claim to which, in the 
opinion of most le, he has a moral, if not a legal, right, 
viz., the use of the high wire. 

Although Signor Marconi speaks in a very confident way 
of the pene form of coherer, choking ooils, &c., he has 
devised as essential for success over long distances, no one 
who has worked at the subject attaches much importance 
to them. Nothing is really essential that is in any way a 
speciality of his except the high wire. He was the first to 
prove the great advantage of this by practical demonstrations 
on a large scale and is entitled to the credit he has obtained. 
His company has been to great expense, and deserves to 
benefit financially, but no patent has been granted to it for 
the sole use of the ether for transmission of Hertz wave 
‘telegrams as the daily papers seem to suppose. 
| | Hertz Wave. 


The Bristol Switchboard Specification. 


I venture to offer a few criticisms upon Mr. Proctor's 
specification for & new switchboard for Bristol, tenders for 
which have been lately invited. 

. Mr. Proctor has thought it right not only to specify his 
requirements in outline, but has submitted detailed drawings 
-of almost every part of the board. 

Where he has not submitted drawings he has defined the 
space available for the fitting, and in this way in general 

a manufacturers from using any of their standard 

esigns. 

The first result of this specification is that the Bristol 
Corporation will be saddled with the cost of the pre- 
paration of these drawings by their engineering staff, and 
the cost of the shop working drawings, patterns, jigs, 
templets, &c., necessary to enable the contractor to construct 
the board. 

In my opinion Mr. Proctor could only bs jostified in 
taking such a course if he were unable to obtain among the 
standard designs of manufacturers apparatus which would 
reasonably fulfil the requirements at Bristol. 

I most certainly consider that Mr. Prootor’s designs are 

not in any single respect in advance of designs already on 
the market, and in many respects I think that they are 
inferior. 
. To give two illustrations—a design of an 800-ampere 
2,000-volt switch is given. This switch has a total break 
of 6 inches. It may be that it is not intended to operate 
this switch at full load, but firms tendering are required to 
submit a detailed drawing of the 400-ampere H.T. switches of 
similar design. It is true that it is stated that an alterna- 
tive design would be considered ; but it is specified that the 
switch shall be double break, and the в available is so 
limited that a sufficient and efficient double break can hardly 
be provided. 

Again, the manner of insulating the panels, bus bars, &c., 
is either specified or drawn in detail. Ta the case of the bus 
bars there is a total creepage ebonite surface of } inch to 
slate and another ] inch slate to earth. It is then specified 
that the insulation shall withstand a pressure to earth of 
8,000 volte for one hour. This insulation is not, in my 
opinion, sufficient, but whether it is sufficient or not, 
Mr. Proctor should take the reponsibility of his own 
designs. 

There is another direction in which Mr. Proctor appears 
Lo shirk responsibility which should properly rest on his 
shoulders. He designs the resistance frames, specifies the 
energy to be dissipated by them, and designs in detail the 
space to be occupied by these resistances. He then further 
epecifies that their temperature shall not rise so as to be 
dangerous to the surrounding cables or other works when 
carrying full exciting current. 

1 trust that Mr. Proctor will read these remarks, if they 
meet his eye, in the spirit in which they are written. There 


is no personal feeling whatever in the matter, but only a 
desire to protest against a system which is essentially so 
uneconomical. We talk so much about standandisation " 
and do so little. 

Engineer and Ratepayer. 


‘Installation Estimates. 


Сап you, or avy of your readers, tell me through the 
medium of the Review, whether or not there are an 
works published on estimating for installations, &o.? 
80, their titles and by whom published ? 

Thanking you in anticipation. | 

Subscriber. 


[There is a chapter on “Costs and Estimates for Wiring” 
in Mr. H. M. Leaf’s book, “The Internal Wiring of Build- 
ings,” but we do not at the moment recall any special work 
devoted to the subject. Possibly some of our readérs can 
give the desired information —Eps. Ес. REv.] 


Paper Telephone Cables. 


In reply to Messrs. O'Gorman & Cozens-Hardy, I must 
say I am surprised that my statement of the capacity of 
paper cables was not taken as I intended, i. s, as the result 
of an average test of an average cable, a 806 or a 408 wire. 
Anyone who knows anything at all about cables would not 
for one moment suppose that the capacity of a 612 wire 
cable would be the same as that of a 408 wire which is of 
the same diameter, The capacity of the large cables is not, 
however, so much higher than that of the smaller ones, not 
being above 0:087 microfarad per mile, as against 0:085 
microfarad per mile for the smaller ones. These are the 
results of a number of tests of cables which bave been laid in 


the ground. The overall dimensions given by me are not 


wrong, as stated by Mesars. O'Gorman & Oozens-Hardy. 

By an oversight the word “thousand” was missed out; 
the working insulation should have read six to fifteen 
thousand megohms per mile. The insulation resistance of & 
cable may be anything from 200,000 gu downwards, 
according to the amount of moisture it. Therefore, 
statements as to insulation resistance will, of necessity, vary. 


E. J. J. 
April 25th. 


CORRESPONDENCE.—We have received letters on In- 
terior Conduit Wiring " from W. H. Isherwood and J. G. 
Burchell. Pressure upon our space compels us to hold these 
over until next week; also a letter by F. О, Wilson on “ Two- 
phase Motors.”—Eps, ELRO. Rev. | 


LEGAL. 


JANDUS Авс LAMP AND ErEorAaI0 Company, Lrurrgb, v. BBANLAND, 
Рввкің & Co. 


Ox Saturday, April 22nd, in the Chancery Division of the High 
Court of Justice, before Mr. Justice Stirling, i 

Mr. J. О. GaaHAM, who ap for the 
action, moved for judgment in default of g. l 
action was one for restraining the def ta from infringing three 
гети for атс lamps, which patents were plaintiffs’ p . There 

been no defence put in by the defendants, and Mr. G said 

thatthe only judgment he should ask for was an injunction, without 
costs or any inquiry as to damages. 

His Г.оврвнир said he would grant the injunction as applied for. 


Tum ELECTRIO Овали Company, LIMITED. 


Ix the Ohancery Division on Saturday, before Mr. Justice North, Mr. 
Kerley moved for the appointment of a receiver in the matter of 
the Electric Organ Company, Limited, of Norwich, on the ground 
that the debentures were in jeopardy. Counsel stated that the com- 
pany were unable to pay their debts, the company having lost 
£27,000, and some of the creditors were now in a position to issue 
execution, thus placing the securities in danger. The matter was an 
urgent one, and he asked that the Official Receiver of the Norwich 
Court should be appointed receiver. There was no opposition on 
bahalf of the company, and his Lordship made the order asked for, 
with leave to act at once, subject to affidavits of fitness, and the com- 
pletion of the security forthwith. 
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Тнв Егиствіс EXPLOITATION COMPANY. 


In the Companies’ Winding-up Court of the High Oourt of Justice on 
Wednesday, April 26th, Mr. Justice Wright, sitting as an additional 
judge of the Chancery Division, had before him the petition of the 
Sussman Blectric Miners’ Lamp, Limited, who asked for an order for 
the compulsory winding up of the Electric Ex loitation Oompany, 
Limited. Mr. Hamilton appeared in support of the petition, which 
was opposed by Mr. Dill. 

Mr. HaxILTON said the petitioning company lent to the other com- 
pany on March 18th, 1897, the sum of £600, which was to carry 
interest at the rate of 10 per cent. per annum, and to be repayable 
upon demand. As security for the loan the company deposited with 
the petitioners debentures to the nominal amount of £600, and also 
some thousands of deferred sbares in the petitioning company. 
Damand had been made for the repayment of the loan, but 
the amount had not been forthcoming. 

Mr. DILL said he had two points to make in resisting the petition. 
In the first place, the petitioning creditors owed his clients a debt 
considerably in excess of the debt owing to them for the price 
which the petitioners had received for the sale of some patents in a 
process to which the Exploitation Company had the right to one- 
third. Again, if a compulsory order was made nothing would be 
gained, as there would be no assets to wind up. As to the shares in 
the petitioning company, they weré prac y valueless. At any 
rate, they were not worth more than 2d. per share. 

Mr. Justice WRI ET observed that even 2d. per share on several 
thousand shares would produce a certain amount of money. 

Mr. Намитон disputed that the shares in the petitioning company 
were valueless. As a matter of fact, it was always difficult to say 
what would be the ultimate value of patents, but he was instructed 
that these shares were likely to be of considerable value. As to the 
share of the Exploitation Oompany in the patent process which had 
been disposed of to a Биш ompany that had not yet become due, 
and could not, therefore, bs as a debt. 

In the result his LonpsHre made a compulsory order as asked for. 


BUSINESS NOTICES, &c. 


Awards.—At a scientific and industrial exhibition held in 
Coatbridge Town Hall, Messrs. McAuley, Clark & McLaren, Glasgow, 
have obtained a Gold Diploma fora water-tight system of electric light 
wiring. Messrs. Anderson & Munro, also of Glasgow, have received 
а similar award for their electric appliances and machinery. 


Bankruptcy Proceedings.—A sitting of the London 
Bankruptcy Court was held last Fridey for the public examination of 
' Noah Mitchell, electrical belt maker, Regent’s Street, W., who applied 
to pass upon accounts showing debts £758 17s. 9d., and assets nii. 
The debtor in 1888 married Mrs. Pulvermacher, who carried on 
business as a manufacturer of galvanic appliances at 194, Regent 
Street, under the style of J. L. Palvermacher & Co. He a as 
foreman and manager of that business, and when in 1897 it was 
converted into J. L. Pulvermacher & Oo., Limited, he was appointed 
as manager of the company. Iu the course of his evidence the debtor 
said his failure was caused entirely by the adverse result of an action 
brought against him for the recovery of a valuable watch which was 

Three-fourths of his 


Dabtor, an electrician, of Gloucester 
Road, Brighton, commenced business in 1893, entering into NR 


years the partner took over the business, debtor becoming a journey- 
man. In August last year he again commenced business, and ae 
eight months his takings were £265 and his expenses £276. He 

a claim of £138 against a former employer, who, however, laid a 


also denied removing any fittings or fixtures. The 
examination was closed. 

The creditors of James Edwin Stott, of Wood Street, Huddersfield, 
electrician, trading as James E. Stott & Oo, met on 24th inst., at the 
office of the official receiver (Mr. J. A. Binns), Huddersfield. The 
gross liabilities amount to £731 1s. 3d., aud the estimated deficiency 
is £323 16s. 6d. Mr. T. Herbert Kaye, Huddersfield, was appointed 
trustee with a committee of inspection. 


Liquidations, Dissolutions, &e.— The Automatic 
Electric Meter Syndicate, Limited, resolved on March 30th, to wind 
up voluntarily, Mr. Gordon Saies being appointed liquidator. 

The Lithanode Electric Storage Company, meeting at St. Helen's 
Place, B.O., resolved to wind up voluntarily, Mr. Н. F. Pollock and 
J. M. Richardson being appointed liquidators. 

Creditors of Mesers. Mather & Platt, Limited (1892), must send 
particulars of debts, &c., as at June 30th, 1898, to Mr. John Mather, 
8, King Street, Manchester, the liquidator, by May 31st. 


-. Mesara. W. H. Holmes, A. Holmes, J. H. Holmes, L. W. Holmes, 


and E. Holmes have dissolved partnership so far as regards W. H. 
Holmes. The business of J. H. Holmes & Oo., electrical engineers, 
Newcastle-on-Tyne, will be continued under the old style by the 
remaining partners. 

Last week the Shropshire Electric Light and Power Company, 
Limited, whose und ing has been purchased by the Bhrewsbury 
Corporation, resolved to wind up voluntarily, and appointed the 
secretary (Mr. Naunton) liquidator for the purpose. 


Electrical Wares Exported. 


WEEK ERDING APRIL 1218, 1898. | WEEK mNDING APRIL 117, 1899. 


Albany .. Value £15 Amsterdam. .. Value £20 
Amsterdam. 100 Boca.. .. .. .. 15 
Antigua. Teleg. mat. 16 | Bombay .. .. 140 
Calcutta К 28 " 56 Buenos Ayres зак Ба . . 1,887 
8 Ca Town ce ee ee ee 1,102 » Teleg. mat. oe 160 
Delagoa Bay . . 16 | OMouti& .. .. .. „621 
Durban ee vu "P "T 901 Cape Town . ee ee 508 
Gothenburg J ...... 48 | Copenhagen e e e 49 
Hong Kong ee ee ee es 812 Durban ee ee ee ee 847 
La Platea oe T "n^ zu 12 Bast London ee ee ee 8,461 
Lisbon e... 5. 75 | Hamburg e. . . по 
North Atlantic. Teleg. cable. . 11,520 Hong пове TED 183 
Port Elizabeth ee ee ae 9t8 Lisbon. eleg. mat. 80 
Sydney oy i "m .. 658 | Madras ne T 24 196 
ellington.. |... .. 100 " Teleg. mat. .. 184 
Malta. Teleg. instruments .. 1,450 

Melbourne. Teleg. mat. R Т8 

Nelson. Teleg. mat. eb ee 115 

Ostend m M : 85 

Port Elirabeth . 110 

Shapghai .. . 295 

Singapore . ЕР oe i 20 

" Teleg. mat. .. А 63 

Stockholm. Teleg. . 855 

Sydney n ee oe • 885 

$ Teleph. mat. .. . ) 108 

Trinidad a 5 в 18 

өй Wellington 182 

| Yokohama .. ee 890 

Total .. £14,958 Total. £12,852 


WERE ENDING APRIL 18TH, 1699. 


WEEK ENDING APRIL 19TH, 1898. 
Aden. Teleg. mat. . Value 160 


Albany. Telep. mat. Value 480 
Alexandria ee oe ee ea 84 ” Telephones 
Amsterdam ир 190 Alexandria .. Ж ө jx 74 
n Teleg. wire Amsterdam .. is ia ix 54 
Auckland ap D 29 29 An EE iA ex Vv ex 27 
Bangkok .. m © .. ) 189 Ballek Pappen (Java). Teleg. 
Barcelona .. ix nS s 41 cable im 4 .. 290 
Batoum. Teleg. mat. .. .. 180 Bangkok  .. vs T i 11 
Beira, Teleg. mat.  ..  .. 1,155 | Bombay .. 88 
Bombay. Teleg. mat. .. .. 50 „ eleg. mat .. 188 
Boulogne .. 189 Boulogne 18 
Buenos Ayres  .. ... . . 920 | Buenos Ayres... ii .. 906 
1 T Teleg. mat. .. 850 Й Teleg. mat. .. 441 
Calcutta ie pe: .. 887 Calcutta " i „ 523 
Cape Town.. RP . . 9,160 Cape Town . 1,967 
Colombo ix БЯ .. 808 Durban ae 486 
Copenhagen S T .. 65 East London T . 38 
Delagoa Bay " "n .. 600 Genoa 24 T we T 70 
Durban 2e s.s. s... 438 | Hong Kong.. . 5 $5 
East London ..... 965 | Launceston.. .. e e 15 
Genos " р v мА 70 Madeira  .. ss T КЕ 29 
Geraldton .. sa js bs 80 Madras s web e Vs 11 
Hamburg .. ud - .. 110 Malta.. - T »à vx 51 
Hong Kong.. - - m 28 Newcast'e (N.8.W.) 955 .. 480 
Madras Deg ue = .. 881 Ostend Se га $5 P 8l 
Melbourne .. "n .. 169 Port Elizabeth  .. ds . . 1,064 
New York .. e m .. 150 Rio Grande do 8ul v 80 
Ostend da 5% ЗР " 80 Bantos sa ®% ws .. 140 
Port Elizabeth  .. ~ . . 1,728 Shanghai $3 .. 50 
Rockhampton ee ce ee 9 Singapore eS =» oe oe 19 
Rotterdam. Teleg. cable „2 16 » Teleg. mat. 4% 69 
Santander .. .. "t m 98 Spezzia “= © ws . 245 
Shanghai .. oa 3 .. 1,090 Btockholm .. 425 
Singapore .. EE is . 150 Bydney .. „ 1,078 
ээ Teleg. mat. ee ee 25 97 Teleg. mat. . 635 
Bt. Petersburg .. “a " 50 Tientsin .. oe 11 
Stockholm .. а xi . 255 Wellington io 
Bydney ee. eo eo eo 150 АЛ Teleg. mat 1,715 
Nientsin .. 35 ee $4 li Yokohama .. - S .. 178 
Townsville .. 6s ap s 67 Zanzibar. Teg. mat : 26 
Wel га - E .. 167 
Wellington И; .. 826 
15 Teleph. mat. .. 2,847 
Yokohama... .. „ 487 
Total T £15,007 Total 5 411,577 


Foreign Goods Transhipped. 

Yokohama .. .. £240 | East London. Elec. lgt. fittings £416 
Books Received.—“ Fortschritte der Angewandten Elek- 
trochemie und der Acetylen-Industrie im Jahre, 1898," by Dr. Frans 
Peters, Arnold Bergsträsser Verlagsbuchhandlung (A. Kroner) in 


Stuttgart. 
“The Commercial and Business Aspects of Municipal Electricity 
Варру› p rms Н. Gibbings Published by the author in 
з, 


“The Tall Bailding under Test of Fire,” by Н. де В. Parsons 
(illustrated). British Fire Prevention Committee, London. 

“Wire Teste with Floors.” Particulars of experimental fire test. 
The British Fire Prevention Committee, London. 1s. 


2 0 ee 


Catalogues, Lists, &c.—Mossrs. P. R. Jackson & Oo. 
Limited, have sent us a copy of their complete catalogue just issued. 
It is an excellent one in every керк 5 per 
are of the first order, and the illustrations very p 1t 
is divided off into various sections, viz: Seotion A is devoted to gear 
wheels, fly -wheels, iron and steel forgings, castings, &c., a number of 
pages giving in tabulated form sizes and other details of patterns for 
machine-moulded worm-wheels. (B) deals with pistons and rings of 
various sections. Electrical plant and apparatus have 20 sections 
set apart for them, dynamos and motors for different purposes and o£ 
various types, electric haulage, lifting, winding, and pum ing 
machines being among the numerous lines which are described, illus- 
trated, and dimensioned. There is а good deal of letterpress matter 
of a general electrical kind ing considerable interest, and this 
gives а special value to the book. We have not space to mention all 
the items in detail, but special reference should be made to data 


. regarding cost of installing and working electric generating plants for 
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ligh'ing and power, comparative cost of gas and electric lighting, 
notes on electrical engineering and the selection of electrical 
machinery, tbis last-mentioned being illustrated by a number of 
simple diagrams. There are notes on the care and working of 
dynamos, motors, and arc lamps, instruction for erecting and working 
accumulators, and fables and useful data which the electrical engi- 
neer requires at bis finger ends. 
and mining sections, which, it will be seen, contain much informa- 
tion which may be useful to the non-technical buyer as well as to 
the electrical engineer bimself, have been compiled by Mr. W. F. 
Jones, A. M. I E E, MI. M. B. A large number of views are given in 
the book of various departments and shops at the works at Salford 
Rolling Mills. 

Mr. W. Patterson, of Walker Gate, Newcastle-on-Tyne, sends us 
lists of his copper wire gause dynamo brushes. 


Crystal Palace Company's School of Practical 
Engineering.—Tte award of certificates for the Easter term 
took place in the Lecture Theatre of the School on Friday last, 
p. 21st. Sir John Jackson, F.R.S E., presided and addreseed the 
students. 


Copper.—From the report of Mason & Barry, now issued, 
it appears that the total quantity of ore broken and raised at the 
mine during the year 1898 was 169,775 tons, as compared with 
177.549 tons in 1897, and the shipments during the same period 
(inclusive of cre from the cementation works) was 285,441 tons, as 
against 267,290 tons in the previous year. The quantity of ore sold 
and invoiced for its sulphur value during 1898 reached 284,880 tons, 
against 272,498 tons in 1597. The average price of G.M. copper (in- 
cluding Obili bars) during tbe past year was £51 16:. 6d., against 
£49 2з. 6d. in 1897, and £46 18s. in 1896. After writing off £36.823 
for depreciation of works, plant, &c., and allowing for the variation 
in the estimated value of the stocks on hand in this country, on the 
Continent, and in Portugal on December 31st last, and after deduct- 
ing management expenres, &o., the net profits on working account 
have amounted to £37,850, which, with £8,202 received as dividend on 
La Babiná shares, £6,513 from sundries, and £6,372 brought down, 
makes a total available profit of £58,938, less £4,500 writtcn cff La 
Satina shares. A dividend of 53. per share is recommended, leaving 
£8,145 to ba carried forward. The stocks of ore and copper precipi- 
tate broken, rais:d, and on hand st the date above mentioned were 
valued at £168,305, and the mine astets in Portugal after writing off 
for depreciation, £236,753. 


The “Cul-de-Sac” Lampholder.—We illustrate below 
а new lampholdet known as the “Cul-de-Sac,” which is being ir- 
troduced by the Edison & Swan Company for bigh voltsge circuits. 
This holder was patented last year, and it is claimed to be a perfect 
fitting for high voltage supply. The arrangement of the holder is as 
follows :—The brass b'ocks are embedded in the porcelain interior, 
which is in one piece, and held without screws or attachments of any 
kind by the simple passing of the plungers through holes in the 
porcelain. O! patents taken out for improvements in holders witbin 
the last 20 years it must be said tbat their name is Legion,” but it 
is & fact that the necessity for insuring perfect insulation has always 
been one of the main objects that inventors have kept in view. 


When used on high voltage circuits high insulation is even more 
necessary. It is claimed for the Oul-de-Sac” holder that its insu- 
lation is absolutely perfect, and there is no possibility of short circuit- 
ing between the parts. It bas neither screw nor bolt, the brass parts 
being held in tion by the plunger piece passing through a tunnel 
in the porcelain. The constraction of the interior is shown in the 
illustration, the outer parts being the same as the Ediswan S holder. 
In putting the brass pieces and the porcelain interior together, the 
plunger piece is pressed down by the thumb nail, and tbe brass piece 
pushed into the tunnel in the porcelain; when pushed “ home " the 


plonger rises through the hole prepared in the porcelain, and the 
fitting is complete. 


Dinner to the Employés of Messrs. Elliott Brothers. 
—A very interesting gathering took place last Friday evening at the 
Holborn Restaurant, wben about 150 of tbe staff and employés cf 
the firm of Messrs. Elliott Brothers, 101, St. Martin's Lane, W.O., 
sat down to dinner at the kind invitation of Mr. Biphinstone, who 
was in the chair, supported by Mr. W. O. Smith and Mr. Willoughby 
B. Smith. The very excellent dinner having been thorougbly 
appreciated by the guests, the urual toast of The Queen and Royal 
Family” was proposed by the Chairman and met with true English 
response. The next toast, “ The Health of the Chairman,” was then 
proposed by Mr. Arthur C. Heap, who, on rising, said there could be 
no more fitting opportunity than the present for performing the 


We understand that the electrical 


pleasant duty which had been delegated to him by tbose assembled, 
in whose name he had to cffer hearty congratulations to Mr. 
Elphinstone and the lady soon to become bis wife, from all 
associated with him in the firm, and to present to him on their 
bebalf the gold watch and ilver punch bowl, as а more substantial 
token of their goodwill. Mr. Elphinstone, on rising to reply, was 
greeted with loud cheers and the singing of For he’s s jolly good 
fellow.” When allowed to speak, he expressed in a few heartfelt 
words his great appreciaticn of the kind interest felt in bis approach- 


ing marrisge and cf the valuable and useful tokens cf that interest. 


He concluded by expressing a поро tbat they would have many s 
similar social gathering, and that he and his future wife would often 
be seen amongst them. Mr. E. B. Stringer then proposed the 
“ Buccees of the Firm.” He referred to the past 100 years, in which 
tbe fi'm had bad many successes, and alto in a very neat , to 
the double event cf the year, e g., the marriage of Mr. Elphinstone 
and the moving of the works to the new premises with which the 
firm bad provided themselves at the Century Works, Lewisham, and 
which was to take placesosoon. Mr. W. O. Smith, who replied to the 
last toast, was listened to with great attention and appreciation by all 
resent. He said it was now some 20 years since the firm bad taken 
it into their beads to build a factory; st the one they now cocupied 
in St. Martin's Lane, the accommodation was too small for their 
requirements; they had therefore gone further afield and procured 
land in Lewisham, on which they had erected the New Oentury 
Works, now almost complete, and were equipping it with modern 
plant and conveniences to enable them to maintain the name which 
the firm bad earned in eye He referred to the anxiety which 
such a change gave the heads of the firm, and to the keen competi- 
tion which now existed throughout the trade. He expressed a 
that the employés would be great gainers; firstly, by being able to 
live close to the works with better light and in frecher air; and 
secondly, because they would be able to meet in the summer for out- 
door sports, and in the winter for social evenings, which at the 
present time was almost impossible on account of men living so far 
away. Mr. Smith concluded by giving the toast of The Employes 
of the Firm.” This was replied to in suitable words by Mr. G. 
Lawler cn bebelf of the foremen, and by Mr. Bicknell on behalf of 
the wen. Mr. Spratt then proposed The Health of Mr. Willoughby 
Smith,” who, in reply, said that though he was not now acti 
engaged at St. 's Lane, he still maintained the interest w 
he took formerly in their welfare. During the evening a very suc 
cessful smoking concert was given by members cf the staff and the 
men. The musical arrangements were in the hands of Messrs. Perry 
and Trollope, and Mr. Longman kindly presided at the pianoforte. 


Electric Street Sweeping.—The new cleansing superin- 
tendent to the Sheffield Corporation is stated to have invented a 
methcd of street sweeping in which the brushes and other parts are 
worked by electricity. 


Electric Wiring Prices.— Electrical engineering firme 


in the city cf Bradford have received the following letter from s 


lccal firm of electrical engineers :— 


In consequence of the ridiculously low prices in vogue at the present time for 
wiring, we should be glad if you would let us know in course of post whether 
D would be agreeable to attend a meeting, at some early date, to discuss the 

st ways and means of adopting a standard rate of prices for electrical wiring, 
and the advisability of forming a standard rate of wages for wiremen, as 
agitated for by the Trades Union.—A. J. Harris & Co. 


Electrical Pregress in Italy.—The Rome correspon- 
dent of the Financial News says :— 


- Electricity is p'aying a prominent part in the development of our industrial 
life, and every day we witness the application of it in various forms. Electric 
lighting is the order of the day throughout the country. Small rural places 
which never found the means of defraying the cost of a public illumination, 
and were satisfled with oil lamps, have suddenly awakened to tbe advantages ol 
electric lighting, and have adopted it. Horses and steam power, which used to 
propel rume.ous omnibus and tramways, have been replaced by electric 
traction, and our тоос painos are daily petitioned for the granting of similar 
concessions. Evidently there is no end to the adaptability ot electricity, and & 
patent has just been taken out by Captain Stassano for a process to produce 
iron and its derivatives by means of special electric furnaces. A group of 
capitalists and manufacturers of Brescia, Turin, and Rome, Connan а the 
future of the patent, have formed e cpn pany for its exploitatfon, ed the 
Società Elettrosiderurgica Camuns. The capital is $00,000 lire, of which 
600,000 lire has been issued in shares of 1,000 lire each. 


In re Williamson & Joseph, Limited— Joseph v. the 
same Company.—Oa Thursday last week, in the High Oourt of 
Justice, Chancery Division, before Mr. Justice North, this, a deben- 
ture holder's action, came on for hearing.— Mr. Ingpen, for the plain- 
tiff, asked for the appointment of a receiver and manager.—Mr. T. H. 
Attwater, for the company, consented.—Mr. Justice North made the 
appointment. , 


The Midland Electrical Power Scheme.—The Statist 
says that the above company, which was registered in June of 1897, 


with a capital of £200,000, is being fostered by a triplet of electrical 


contractors—Orompton and Oo., Limited; Thomas Parker, Limited; 
and the Callender Cable Company, Limited. 


New Business.—Mr. W. P. L. Harrison, has commenced 
business as an electrical engineer, &., at Beaumond Cross, Newark, 
under the style of W. P. L. Harrison & Oo. 


Personal.—Mr. Douglas L. Wella, M.I.E E., of Brussels, 
has been elected a Member of the Société Belge d'E'ectriciens, 
of Belgium. 

Mr. J. A. Kelman has been appointed managing director of the New 
Zealand Electrical Syndicate, Limited (City of Wellington Electric 
Lighting), and has resigned the office of secretary, which has been 
filled by the appoint ment of Mr. William Lewis. i 
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Removal.—Mr. Arthur Koppel (manufacturer of portable 
railway material), has removed from 96, Leadenhall] Street, to more 
commodious cffices at Peninsular House, Monument Street, Е.С. 


The Scotch Water-Pewer Scheme. — A House of 
Commons Oomm ittee on 20th inst. had before it the Highland 
Water-Power Bil. It is proposed to raise the waters of Loch 
Ericht 14 feet above their present level by constructing a dam at one 
end of it. The waters would then be conveyed by tunnels ага 
aqueducts to the head of Loch Leven, and there used for generating 
electricity. The promoters believe that the provision of a cheap 
motive power will bring together a manufacturing community on the 
shores of Loch Leven. The Bill is opposed by the Perth Town 
Oouncil, Sir J. Stirling Maxwell, Bir J. Ramsden, Sie R. Menzies, 
and the Tay Salmon Fishing Board. After hearing evidence the 
Committee adjourned. 


South African Electrical News.— The following items 


Spon's Architects’ and Builders’ Price Book,—The 
new edition for 1899, jast published, includes a section on electric 
lighting giving reliable data as to prices so far as it adheres to the 
lists of the Edison & Swan Oo., but the editorial portion is hardly 
up-to-date. In the sixth line of the introduction 16-O.P. lamps are 
spoken of as costing 4s.; in an estimate on 355 they are counted at 
33. 9d.; while a reference to the list on page 359 shows the price to 
be 1s. 9d. On page 356 the comparison of private lighting with a 
central station supply shows a considerable saving in favour of the 
former by supposing the charge for current from a station to be 8d. 
for lamps burning very long hours. 


Theatre Lighting.— Messrs. Mossop & Co., of Queen 
Victoria Btreet, have been engaged to fit up the electrio light instal- 
ню of the Holloway Theatre, now in course of erection in Holloway 


Trade Announcement.—Mr. W. A. Shaw, electrician, 
2 has opened premises at 38, Hannah Street, Porth, Rhondda 
y. 


„Unbreakable Palleys.— We understand that the 
“ Unbreakable” Oo's. pulleys are driving the exhibits of the Scottish 
Laundry te tp Амо, of Galashiels, on Stand No. 4 at the 
British Trades Industrial Exhibition now being held in the Winter 
Gardens, Southport. А 


double, а main valve to distribute steam to the cylinder and an 
AL to work the main valve, the auxiliary being driven by 
а lever from the pump piston rod and moving across the main valve 
in a direction at right angles to the motion of this. The main valve 
can «nly come to rest at full travel, so that the pump will always 
start by turning on the supply valve. Beth valves are simple slides, 
bat the main valve is round faced and works in a bored seat. The 
auxiliary valve works on the flat back of the main valve and admits 
steam through in the valve. This steam finds its way to 
Hippie into which the ends of the main valve fit as pistons. us 

main valve is steam actuated, and it can be varied at stating so 
as to admit steam for full stroke, but otherwise the valve cuts cff 
steam at three-quarters stroke, but how this is effected in a self- 
moving valve is not in any way stated in the pamphlet. 


ELEOTRIO LIGHTING NOTES. 


Aberdeen, —Foaur electric arc lamps are to be erected at 
Qaeen's Cross in connection with the West End scheme. | 


Ashton-on-Wersey.—Mr. John Shaw, J.P., electrical 
engineer, has been unanimously re-elected chai'man of the Urban 
District Council. Е 


Asylam Lighting.—At the annual meeting of the North 
Wales Asylum Committee of Visitors, the Building Committee have 
been empowered to obtain tenders fcr the electric lighting of the 
asylam. These will be submitted to a meeting cf visitors which is 
to be held to enter into a contract. 


Bangor.—The City Council have adopted the recom- 
mendations of the Lighting Committee approving of the tenders for 
proceeding with tbe electric lighting work. It was remarked in dis- 
cussion that if there was any further delay the Council would lose 
some very good customers. Already one had been lost, and the other, 
it was anticipated, would set up works of their own if nothing definite 
was done row. The matter has been on the (apis now, it is under- 
stocd, for quite four years. The OCouncil has further resolved to 
bcrrow £4,500 to erect a refuse destructor, and another £2,000 for the 
purchase of electric meters and extra mains as may be required. 

Theamount of the tenders accepted on Mr. Medhurst's recommenda- 
tion was £13,052. Mr. Medhurst was last week appointed to prepare 
plans of dust destructor and subsequently to carry out the work. 


Barmouth.—At Barmouth a letter has been received from 
the Board of Trade by the Urban District Council, stating that in 
view cf the Council’s representations, they would decline to 
with the application for the provisional order for lighting the town 
with electricity. Iu the event of the Council applying for an order, 
they would not be prepared to allow a clause empowering the Council 
to transfer its powers to a private person. 


Bairking.—At the last Council meeting it was stated 
that the electric lighting installation was nearly completed, and that 
the demand for current had far exoeeded expectations. 


Bath.—The Council on Taeeday decided to apply to the 
Local Government Board fora further loan of £8,000 electric 


light main extensions. 


Beccles —The Public Lighting Committee having con- 
sidered Mr. Medhurst's repost re electric lighting, do not recommend 
the Council to adopt a scheme at present. The report set ont a scheme 
for public and private lighting at £12,487. 


Beckenham.—The Council’s officials have been inter- 
viewing the Local Government Board with a view to bringing pres- 
sure to béar upon them to sanction the electric lighting loan without 
further delay, so that the work may be put in hand at once. 


Bedford.—The electricity works have had several sub- 
stantial additions to the day as well as the lighting loads lately. The 
second of the two 24-B H.P. single-phase alternating current motors 
laid down to pump the town sewage was started this week. Weare in- 
formed that they are both giving every satisfaction. Three large new 
buildinga but recently erected—the County Theatre, County Hospital, 
and Y.M.C A.—representing an aggregate of 2,500 8-C.P, lamps, are 
all supplied from the Corporation mains. The applications from new 
consumers continue to steadily roll in, necessitating a substantial 
addition to the present plant in the near future. 


Belfast.—Mr. McCowen recently submitted to the 
Electric Committee a map of the proposed extensions. Tenders for 
steam pipe work, condensing plant, economiser, mechanical stoker, 
wiring of Council Chamber, and wiring of Free Library were opened, 
initialled, and referred to the engineer for report. The engineer was 
instructed to prepare and submit to committee estimates for extend- 
ing the system. 


Bradford.—The electric lighting installation at St. 
John’s Ohurch hag just been successfully carried out by Messrs. 
Rbodes & Webster. The body is amply lighted by seven 5 light and 
one З light elcotroliers, and over the choir stalls two 5-light elec- 
troliers, also there are several other lights and fittings in various 
portions of the church, chancel, and vestries. All tbe fittings are of 
a special church design, green bronzed and copper relieved, and fitted 
with clear crystal shades. Messrs. Rhodes & Webster also recently 
carried out a similar installation at 8t. Jude's Church, Bradford. 


Brechin.—It is expected that the Angus Electric Light 
and Power Company will be supplying current within a year. 


Bury St. Edmunds.—Messrs. Crampton & Co., a Cam- 
bridge firm of electricians, are opening & branch establishment in 
Guildhall Street. 


Camberwell.—The General Purposes Committee of the 
уч reports that it has had under consideration a letter from the 
Board of Trade, asking the Vestry’s reasons for objecting to the 
application of the County of London and Brush Provincial Electric 
Lighting Company for the use of extra bigh pressure, by raising the 
permissible voltsge from 5,000—5,500 to 6,000—6,600, and stating 
that the Postmaster-General, the London County Oouncil and the 
local authorities over all the districts in South London, with the 
exception of Camberwell, to wbich the Board's consent to the use 
of extra high pressure refers, have acquiesced in the amendment asked 
for. The Committee is of opinion that if the company carries out its 
legal obligations to provide a generating station in Camberwell for 
the supply of this parish alone, the voltage.of 5,000— 5,500 it already 


THE ELEOTRIOAL REVIEW. 


[Vol 44. Ko. 1,118, APRIL %, 1900. 


possesses to provide will be ample for the parish, and the 
extra 20 Ne бе. is entirely unnecessary. Further, that having 

purchase clause inserted in the Camberwell 
on is not one which concerns either of the other 
authorities mentioned, but only this Vestry, which therefore strongly 
urges this objection. The Board of Trade also inquired the Vestry's 
reasons for objecting to the County of London and Brush Provincial 
Electric Lighting Company's application for permission to adopt the 
two-phase alternating current system, of the continuous cur 
rent. The Committee is of opinion that it is desirable to have both 
systems in force in the parish, and the London Electric Supply Oor- 
poration use the alternating current. It was formerly the practics 
of the Board of Trade to require that when one company supplied 
by alternating current, the other company should supply continuous 
current. Herce their opposition. 


Chelmsford —The Chelmsford E'ectrio Lighting Com- 
pany offered to sell its undertaking to the Oouneil for £240,000, but 
the Conncil’s electrical expert advises that £24,000 is a fair sum. 


Cleckheaton.—A long letter from the E'eotrical Power 
Dietribution Company, Limited, London, submitting a scheme for 
putting down a plant in Oleckheaton to supply electricity for power 
and lighting has been referred to the Gas Oommittee for con- 
sideration. 

Coatbridge—At a recent Council meeting complaints 
were made of the gas lighting, and one speaker said he thought 
it was about time they considered electricity for street lighting. The 
question of purchase of the undertaking of the Scottish House-to- 
House Electricity Company may shortly come before the Oouncil. 


Cults,—A sub-committee of the Aberdeen District Oom- 
mittee of the County Council has been considering offers for the 
lighting of Cults village by acetylene and electricity. Messrs. P. О. 


Middleton & Oo. are being asked for further details regarding their 


offer for supplying an electric lighting installation. 


Dawlish.—Last week Mr. Taylor (Field & Taylor, 
electrical engineers), waited upon the Council and gave details 
respecting the electric lighting of the town, and estimated the cost 
of a thorough installation of 1,000 lamps at £2,700. 


Dock Lighting.—The Mersey Dooks and Harbour Board 
Works Committee has resolved to provide certain electric lights at 
the new Oanada Graving Dock at an estimated cost of £700. 


Dublin.—An installation bas been put down at the 
Freeman's Journal offices, comprising a Orossley gas and a 
теша oe for 140 16-0.P. lamps. Mr. H. F. Olayton carried 
out the 


Exmouth.—A special mesting of the Council was held 
last week for the purpose of hearing Mr. Taylor (of Field & Taylor, 
engineers, London), relative to the lighting of the town by electricity. 
The consideration of the matter was referred to a committee. 


Falbam.—We understand that the Electric Light Com- 
mittee, after considering the tenders for the various plant, &, for 
the electric lighting installation, recommends the acceptance of that 
of the General Electric Company at a total of £44,968. 


Glasgow.—The Electric Lighting Committee have just 
given а report on the lowest oost at which they will supply current 
fcr tensions cf the electric lighting of the streets. They state that 
if th- Watching and Lighting Committee resolve upon an extensive 
scheme of stre-t arc lighting, it may be possible, by grouping several 
circuits of arc lamps at distributing centres for various Cistricts, to 


lessen the cost of labour, and, consequently, to still farther reduce 
the price to be charged for each lamp, but the prices following do not 
apply to tbe existing single-carbon arc lamps which are now charged 
at £18 per annum. For doubkc-2arbon lamps similar to those recently 
erected along the Springburn route they propose :— 
If the lamps are kept lighted the whole night ~.  .. ... 14 0 0 
If each alternate lamp is extinguished at 11.80 p.m. and left 
out for the remainder of the night 2 "E es . . 1200 =~. 
If each alternate lampis extinguished at midnight and left out 
for the remainder of the right .. M E us . 12 5 0 
If each alternate lamp is extinguished at 11.80 p.m. and 
relighted at 5.80 a.m. 85 sä = ss is .. 1810 0 
If each alternate lamp is extinguished at midnight and 
re.ighted at 5.80 a.m. oe „ o T T . 1815 0 
At the last meeting of the Corporation, Bailie Maclay, replying to 
а question, said that the method of charging for electric light would 
be considered at the end of the current year. 
Glossop.—The Board of Trade has consent:d to reinstate 
the transfer clause in the Oouncil’s provisional order. 
Hampstead.—The Vestry will Jay mains for the supply 
of electric current to private consumers down Hermitage Lane to 
the Castle, Child's Hill, the consent of the Hendon Urban District 
Council having been obtained. The arc lighting machine required 
forthe completion of the scheme for lighting West End Lane has 
been ordered of Messrs. Siemens at £715. The Lighting Committee 
has been empowered, as a matter of urgency,to open the tenders 
which are now being invited for the supply of plant for the propos d 
extension of the central electric lighting station. This course was 
said to be rendered necessary because certain plans cannot ba drawn 
until the nature of the machinery is decided upon. If the building 
is to be erected before next winter no time must be lost in its com- 
mencement. 
Hawick,—The Board of Trade have made and issued а 
реса order for confirmation in Parliament, to the Urban Elec- 
rio Bupply Qompany, Limited, 


. dwelliog houses. Mr. 


Heaton Norris.—The chairman of the District Council 
last week said that the ratep would be glad to know the Board 
of Trade had at mid пд them a provisional order for the electric 
lighting of the district, and that the Council intended to have the 
electric light installed as soon as possible. How it was to be done, 
however, they did not yet know. 


Huddersfield —A Local Government Board inquiry was 
held on 20th inst. re the Council's proposed loan of £50,000 for eleo- 
tric lighting purposes. Mr. A. B. Mountain (eleotrical engineer) said 
the additi generating plant proposed would put them ia a posi- 
tion to supply 66,000 8-O. P. lamps, or an increase of 16,000. The 
pu inoluded in the last application for loan was not yet running. 
e trouble was that they could not get their plant in time, and 
they were bound to look ahead. Daring the past winter the demand 
for electric current had been so great, that ш! had actually been 
running withont any spare plant whatever. The present power of 
the plant was for about 34,000 lamps, and they were working up to 
32,000. The last application for a loan was in 1896. The plant under 
that a р сабаа, which woulj bring the power up to 50,000 lam 
should have been ready in October last, but he should say it would be 
two months before it was ready. Нз had sabmitted maps and plans 
of the proposed extension of mains. He gave details of the estimate 
as follows:—BSeven Lancashire boilers, complete with fittings, mecha- 
nical stokers and superheaters, £5,250; one fael economiser, £700 ; 
coal elevating and conveying arrangements, £1,200; two 600-unit 
steam alternators, complete with exciters, £14,000; steam exhaust, 
feed water, and condensing pipes, £750; feed pumps and condensing 
appliances, £1,750; switches and regulating apparatus for generating 
station, £1,000; transformers, meters, switcher, &o, and connecting 
additional consumers, £8,000; additions to mains, £10,350; mains for 
supplying Longwood, £5,000; transformers, meters, &o., connecting 
up consumers in Longwood district, £2,000; total, £50,000. The 
total va ere mains was about 10,000 yards. The loans they had 
already sanctioned were £50,000 in 1892 and £50,000 in 1896. 
The department had no demand for public lighting at present ; it was 
simply private lighting for which the new mains would be laid at 
present. The chairman of the Electricity Oommittee stated that the 
profit on the undertaking during the year ended December 31st, 1898, 
was £2,437, and the whole of this amount was transferred to depre- 
ciation and contingencies fund. 
the Council ita 


Ilford.—The School Board is asking 
charges for current for lighting all the schools by electricity. 


Islington.—The Electric Lighting Committee is to report 
as to the desirability of extending electric lighting to the fol- 
lowing roads: — Hornsey Road yo po boundary), Btroud Green 
Road, Crouch Hill, Blackstock Road, Gillespie Road, Drayton Park, 
St. Paul's Road, Newington Green Road (to parish boundary in 
Newington Green), Mildmay Road, Mildmay Park and Ball's Pond 
vane to bring up estimates of the respective costs to the 

estry. 

Italy.—4 new water-power generating plant has jast 
been completed and put in operation in tte Frigid> valley, 
near Massa. The plant comprises three large Pclton turbines, con- 
structed by Messrs. Riva, Monneret & Oo., of Milan, and three 
alternators by Messrs. Brown, Boveri & Oo, of Baden. The current 
is being distributed to the towns of Massa and Sarz ma for lighting 
purposes, and shortly current will also be supplied to the town of 
Oarrara, not only for lighting purposes but also for the operation of 
an electric tramway. | 


Lave End.—The Wycomba (Borough) Electric Light 
and Power Company, Limited, completed the installation and 
switched the current on at the village of Lane End last Friday night. 
Tae station is own:d by Mr. Richard Smith, chair manufacturer, and 
the steam is supplied from his f:c*ory boiler, specially desigaed to 
consume the shavings, sawdust, &c, from the factory. The dynamo 
is by Messrs. Thomas Pa:ker, 220 volts, 75 amperes; the engine is b 
Robey & Co., and is of 12 nom. H.P., the switchboard being of 
Edmundscns' type, with accumulator regalating switches, &c. The 
cables are Callender's three-core, lead covered and steel armoured. 
There is also a small vertical boiler erected to supply steam when the 
f: ctory boiler is not in use. There are at present connected to the 
mains the post office, рр! shops, hotel and the largest of the 

mith expec‘s to connec: seven large dwelling 
houses in the district also. А set of accumulators is to b» put down 
before the winter season. The work has been entirely carried out by 
the Wycombe Company under the supervision of Mr. E. Salthonse, 
manager and engineer. The village is five miles from Wycombe. 


Limerick.—The extensive new drapery premises opened 
here by Mesers. Wm. Todd & Co., are fitted throughout for electric 
lighting. The generating plant comprises two 36-B.H P. Orossley 
gas engines, driving two Taunton dynamos, each having an output of 
200 amperes at 100 volts, and there is a battery of 55 Tador cells 
with a capacity of 643 ampere-hours. There are 80 Jandus lamps in 
the various departments, aud 150 incandescents of 25 and 16 ОР for 
the workrooms and domestic rooms, &c. An “ O is" elevator, worked 
by a 4-H P. electric motor, communicates with the three upper 
up 206 whole of the work was carried out by Messrs. Handley 
and Shanks. І 


Leeds.—The Sub-Lighting Committee recommends that 
North Street, as far as Sheepscar Police-station, should be lighted 
by means of electricity, and that the electric light should also be 
extended along Wellington Street to Wellington Road. 


Lynn.—At a recent meeting of the Electric Lightirg Com- 
mittee, Prof. Robinson reported the receipt cf tendera for meters, viz, 
Aron Meter Company, £5 1054, Thomson-Houston, 26 бг., Ferranti, 
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ppro р 
reported as to the progress being made with the buildings and plant. 


The ин are nearing completion, and part of the latter has 
arri 


Maidenhead.—To-day (Friday) a ballot is to be taken at 
Maidenhead on the electrico lighting question. The voters are asked 
to state whether they ave in favour cf the electric lighting being 
undertaken by the Corporation or by a private trading company. 

The Electric Lighting Committee has recently advised that Messrs. 
Burstall & Monkhouse be retained as consulting engineers to pre- 
pare plans of the scheme for the Local Government Board ; also to 

vite tenders for the necessary works. 


Harylebone.—At the last meeting of the Vestry the 
clerk asked that the seal should be sffixed to the Vestry 
the House of Lords against the Central Electric Supply Bill. Mr. 
Brecke-Hitching, in moving that this should be done, stated that the 
company proposed to obtain powers to lay mains through Maryle- 
bone streets without making any return to the Vestry. Mr. Lewis 
having seconded, Mr. White stated that the material point was as to 
whether the Vestry would succeed in the House of Lords. The pro- 
moters of the scheme were taking advantage of the recommendations 
made by a joint committee of both Houser, and it was no use for the 
Vestry to to Parliament saying that it was outeide the area of 
supply, and to ask the House of Lords to refuse. If they were going 
to law it would be better to put forward clauses for the protection of 
the Vestry, a», for instance, a purchase clause, but he thought they 
would signally fail. Mr. Obick stated that the Electrio Lighting 
Oommittee were doing what Mr. White suggested. Iu the first place, 
they were opposing the preamble, If they failed in tbat they wanted 

e 


termine the route of the mains, and to compel the company to 


remc vs them in the event of the roadway being required by the 
Vestry for other purposes. The resolution to affix the seal was 


Hill Lighting.—The electric light is about to be ado 
ea T. & H. King's larga flour mills at Great Ohesterford, 


Monmeuth.—Last week the electrical engineer reported 
to the Oouncil that the applications for current were coming in so 
rapidly that the present (u:bine plant would be insufficient. The 
next Oouncil meeting will consider the question of adding a third 
tarbine in order to cope with the demand. It is stated that current 
will be switched on in a few days. 


Newport (Won.).—At the electricity works the first 
section of the new electrical machinery is on the ground. The first 
set of plant is expected to be ready in six weeks. All the steam pipe 
work in connection with the new mechinery is completed. 


Nuneaton.— With reference to the offer made by a syndicate 
to the Nuneaton Electric Company, the company has asked the 
Council whether the town were desirous of exercising their option of 

It was stated that £10,000 would buy the company's 
siness and lay the mains. The Council appointed a committee of 
five to investigate and obtain the advice of an engineer. 


Paignton.—The District Council has considered a pro- 
AST Edmundsons Electricity to apply for a pro- 
visional order to lay down works to supply electricity, the charge to 
3d. per unit for public lighting, and 8d. for the first hour, and 4d. 
after for private consumers, the Council to have the option of pur- 
chase after 10 years. The communication was favourably received, 
and referred to a special committee. 


Peterborough.—The Town Council have received abont 
60 tenders for electricity plant in connection with the proposed public 
lighting scheme. 


Richmond (Yorks).—Mr. A. A. Campbell Swinton's report 
to the Town Council on electric lighting says that tbe water 


g 


available at the old mill was variable, but it would be sufficient 
to light with the 150 lamps now burning gas. Gas is at 
present sold at 3s. 9d. 1,000 cubic feet. To make the scheme pay 
the Oorporation have not less than 3,000 8-O.P. lampe. 

installation, plant and mains capable of supplying these would cost 
altogether about £7,000. Mr. Swinton questions whether such a 


Dumber иле be taken up in а small town like Richmond. 
He suggested the Oorporation should leave the matter alone for 
а few years, as the tendency of electric lighting wae to become 
porn ni After discussion at the Council meeting, in which the 
opinion was expressed that i£ would be best to wait awhile, the 
matter dropped. 

Settle.—The Rural District Council has given consent to 
the application of the Ingleton Electric Lighting and Power Com- 
апу to the Board of Trade fora license to supply electricity for 
ighting and other purposes within the townships of Ingleton and 
Toornton-in-Lonsdale. 


Sheffield.—It is stated that Mr. A!fred Lucas hes 
tendered his resignation of su tendent of mains to the Sheffield 
Electrie Lighting Committee, baving accepted a Sheffield and district 
mansgership with the British Thomson-Houston Oompany, who are 
now equipping the electric trams for this city. 


's petition to 


Spain.—La Sociedad Industria Electrica, of Barcelona, 
has secured a contract for the establishment of a water-power- 
driven central station at Colmenar Viego. The which will 
have a capacity of 9,000 H.P, will comprise four large horis mtal 
turbines, cou to tri-phase alternators. 

Stockport.—The Infirmary Board has decided to light 
the Infirmary by electricity. A sub-committee has the matter in 


West Ham.—Last week a Local Government Board 


boilers, condensers, and piping, £8,500. The Council rad now 80 aro 


lamps, but they intended to iccrease them to 160. which would bs 
placed along the High Street, Stratford, and the Woodrange Entate, 
and in Victoria Road. Mr. Bteinitz explained, in regard to the 


£10,000, that the Oouncil wished to have that sum in reserve for 
purposes of free wiring when necessary. 


Woking.—A meeting of ratepayers was held the other 
day re the electric lighting question, and the following resolution was 
That this meeting of ratepayers of the perish of Woking 

ereby request the Urban District Council to treat for, with a view 
to purchase, the electric light undertaking, on the understanding that 


any г made, or loss incurred, should fall upon the Station and 
Maybury ward." Major Cardew was among those who addressed 
the meeting. 


Ystradyfodwg (Waerdy).—Petitions on behalf of the 
Ferndale Gaslight and Coke Waterworks Company and owners 
and ratepayers in Maerdy praying to be heard by counsel against 
this Electric Lighting Bill when the Oommittee stsge is reached, 
Hare been deposited in the Private Bill Office of the House of 

mmons. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Bath.—Again last week the Council had a discussion on 
the electric tramway question. The principle of municipalisation 
was confirmed, but nothing particular was done, as no application can 
be made until November next. The Mayor thinks that six months’ 
more consideration is desirabie. 


Blackpool, —It is stated that the fixing of the overhead 
wire for the new trolley system has ed with considerable 
expedition, and the wire is now comp from the south end to the 
Foxhall Hotel. 


Bradford and Leeds.—An important appeal came before 
Sir Courtenay Boyle at the Board of Trade last week under peculiar 
circumstances. The Power and Traction Company proposed to make 
a light railway, 5j miles long, between Leeds and Bradford, but both 
towns objecting to an independent company coming within their 
boundaries, the Light Railway Commissioners sanctioned only a mile 
and a half, which would connect the two towns with the proposed 
extensions of tramways. Both Leeds and Bradford have Bills in 
Parliament this session to make lines practically to take the place of 
the light railway, but Bradford has agreed to purchase the order and 
make the line if it is sanctioned by the Board of Trade. Mr. Pem- 
broke Stevens submitted, on behalf of Leeds, that the line 
connecting the three miles of tramways of Leeds by a and a half 
loop line joining on to two miles of tramway of ord could not 
be a light railway, but a tramway, which ought to be sanctioned b 
Parliament under the Tramways Act, and not under the Light . 
ways Act. Mr. Balfour Browne, Q.0., said that if such schemes as 
this had to be sanctioned by Parliament, with its consequent expense, 
then the Light Railways Act would be no use. Bir Courtenay Boyle 
asked if there was a precedent for a municipality making a tramway 
out of its own boundary. Mr. Balfour Browne replied that only on 
Tuesday & Committee of Parliament bad sanctioned Glasgow Oor- 
pa making seven or eight miles of tramway outside its own 
undary. Sir Courtenay Boyle said, according to the Times, the 
uestions raised were too important for him to decide on that occasion. 
ey would have to be carefully weighed by the Board, and he 
would inform the parties when a determination of tke points had 
been arrived at. 


Cardiff.— According to Alderman Carey, the Cardiff 
Corporation will have to spend £260,000 on o traction, and 
they will take over the tramways in 1901. 


Chester.—The future of the tramways is engaging the 
attention of the Improvement Committee of the Ohester Town 
Council, and Mr. Thursfield, the electrical engineer, has been 
instructed to report on the question of electric traction. 


Colombo.—At the end of March the Maradana-Borella 
section of the electric tramways was publicly opened. The Colombo 
trams are b:coming inoreasing:y popular in spite of the opposition 
offered by the Rickshaw coolies. One of the first cars run on this 
new on received a handful of stones at its head light. 
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Dudlev.— А Local Government Board inquiry was held 
at Dudley last Friday into tbe Council’s application to borrow £7,500 
for the purposes of electric lighting. The deputy town clerk explained 
that the Corporation obtained an electric lighting order in the session 
of 1897, and in March, 1898, resolved to carry out its provisions. The 
British Electric Traction Company then held the existing tramway 
from Dodley to Stourbridge, and in 1897 they sought to obtain 
powers for a light railway within the borough, and also to interfere 
with the Corporation’s rights under the Tramways Act respecting 
the matter of purcbsse. This application was opposed by the Oor- 
poration, and the result was that an ent was made and an 
agreement entered into between the Oorporation and ‘the company. 
Under this agreement the Corporation retained the right to supply 
the company with the necessary electrical energy for the tramway 
and the proposed light railwsy within the borough. The company 
bad commenced re-laying the main line. The first outlay was mainly 
forthe supply of energy for tbat portion of the tramway in the 
brown running to Stourbridge, but the Corporation had under oon- 
el¥erstion the construction and equipment cf а complete scheme of 
electric lighting in tbe borough as provided by their order, to which 
the Board of Trade bad given their approval. The Corporation had 
also retained the right of purchasing that portion of the tramway to 
Stourbridge within the borough, the length of which was atout two 
miles Siuce the posting of the notice of that inquiry the Оогрога- 
tion bad decided to borrow an additional £1,000 forthe purchase of 
tbe land for tbe electrical generating statioo. Notice of this had been 
forwarded to the Local Government Board, and now formed a 


part 
of the subject of thatinquiry. The land was freehold, and the cost 


of it was exactly £1,000. Mr. R. Wilson (electrical engineer) gave 
d: tails of the electrical equipment. Mr Morris stated that the work 
was well in band, and the Corporation would be able to supply the 
el energy aa soon as the compeny were ready with the line. 


Dudley and Wolverhampton.—Although the British 

ectric Traction Oompany have been practically working the Dudley, 
Bedgley, and Wolverhampton tramway for several months, the actual 
À al possession of the concern by the сопрашу did not take place 

until Saturday. The company have decided to consttuct four 
additional passing places on the line between Dudley and Wolver- 
hampton, to enable them to run a more punctual service. Mean- 
while, they will push forward their application for powers to enable 
them to reconstruct the whole line for el с traction. It 
is expected that these powers will be obtained in a few months, and 
directly they are secured the company will commence active . 
tions. The system, when completed, will include light railways from 
the Sedgley line to Bilston, Willenhall, and Darlaston ; from Dud 
MONT and Kingswinford, and from Stourbridge to Wollaston an 

ver. . 


The French Orleans Railway.—The Consular Journal 
contains the following curions paragraph :— . 
' The Orleans (France) Railway Company, that experimented so freely some 
time ago with electrical locomotives, bas just concluded & series of experiments 
with steam engines lent by tte Northern and Eastern Railway Companies. 
These bave been so satisfactory, that they have ceased to coquette with elec- 
tricity, and the continuance of steam traction has been decided on. They 
intend very shortly to reduce the Paris-Bordeaux journey by one hour. 


Greenock.—The Police Board Special Committee has 
just considered the report of Mr. Young on the tramway system, also 
he offer of Mr. Murphy, and the amended proposals of the Greenock 
and Port Glasgow Tramways Oompany. ter considering these, the 
committee agreed to recommend to the board that the Greenock and 
Port Glasgow Tramways Company get notice to quit at the expiry of 
their lease next year that of the line from Rue End to - 
burp, and that they be notified at the same time that, in terms of 
Act of Parliament, the Police Board will acquire the line from Rue 
End to Boundary Street. The board have also been recommended 
by the committee to apply to Parliament, if necessary, for powers to 
acquire the portions of the system above referred to on behalf of the 
Corporation, or for authority to lease them. Daring the discussion 
it was stated that the offer made by Mr. Murphy was fully £1,000 a 
year better than that of the Tramways Oompany, the figures being 
£3,C00 as against £2,000. Mr. Young’s report favours municipalisa- 
tion, but there is said to be considerable feeling in favour of Mr. 
Murphy’s cffer. 


On Tuesday the board resolved (by 11 votes to 10) to | 


intimate to the Greenock and Port Glasgow Tramways Company 
that the lease shall cease and determine as on May 15th, 09. 


running powers over 

outeide the burgh; that 

e for consent to purchase 

for working the tramways within and outside the burgh; that 

meantime the Oommittee be a ted, if need be, to oppose the 

88 and Port Glasgow ways Bill in the House of 
mons. 


Halifax.—On 20th inst. the Tramways Committee 
received deputations from the Queensbury and Northowram District 
Councils urging the extension of the ele tramway system to their 
respective districts. The Corporation already run cars to Booth 
Town, and it was suggested that the line should be continued from 
this place to the Granby Inn, Queensbury, a distance of 23 miles. The 
Northowram Council suggested that the tion should continue 
the intended line to Stump Oross forward to the extremity of the 
Tiere boundary. The additional line would be abcut one mile in 


spondence submitted to it bearing on the terms for the supply of the 

current for working the Llandudno and Oolwyn Bay light 
railway. It appears that the Council Committee had submi 
terms to the directors, which opened|with the quotation of 23d. per 
rates Vere quite impracticable, and expressed a ‘willingness fo leave 
rates were quite rac , an a ve 
the matter of iles to arbitration. If the Council themselves elected 
to undertake the supply of electric energy, they suggested county 
rates, opening with a quotation of 13d. per unit up to 100,000 anita, 
&c. The committee had adjourned the matter pending further inves- 
tigation, and the Council endorsed this proceeding. 


London County Council and Light Rasilways.—On 
the recommendation of the Highways Committee, the London 
Council on Tuesday agreed to invite the Middlesex County Ooun 
to appoint six members to act in conjunction with six members to be 
appointed by the London Council, as a joint committee of 

e two bodies, to consider and matters 
5 ng carrying into effect of light railway schemes affecting 
coun 


- The North-West London Railway Bill.— The St. 


Marylebone Vestry at the last received a letter from the 
solicitors in reference to the electric railway from Marble 
Arch to Cricklewood. The solicitors stated that they submitted 
tothe moters of the Bill for the insertion of clauses 
which been embodied in s Bills, aud so far as they were 
applicable to the t ease ; also a clause requiring that the com- 


“ее, prom 
to the insertion of the last clause in the Bill. The station, the 
corcladed, would now be situated in Oonnaught Mews, 


Ormskirk and Southport.—On 25th inst. Mr. R. H. 
Scotter, O.E., of Southport, appeared before the Ormskirk Urban 
District Oourcil to give some details of the scheme which he м 
originated of an electric light railway between Ormskirk and South- 

rt. A syndicate known as the British and Foreign Light Railway 

cate was registered on the 18th inst., with a capital of £5,000, 
to carry out the initial scheme. The distance is about eight miles by 
road between the two places. At present trams un to Kew Gardens 
from London Square, Southport, a distance of about two miles, and 
over these the syndicate propose to seek wers. From this 
үш керер line will follow the road, with the exceptiou that 
t will pass through Scarisbrick Village to skirt the Count de Casteja' 
grounds. The motive and lighting power will be electricity, the 
generating station being at Ormekirk. The ger cars have 
overhead seats, and ba constracted on the American bogey prin- 
ciple, while the light A pag waggons are specially adapte 
agricultural needs of neighbourhcod. A feature will be 
collection of produce at the farmsteads wherever possible, and its 
transference to the light railway withont reloading. The gauge is 
adapted to run in harmony with the Lancashire and Yorkshire line, 
of which the light railway is intended to be the feeder and auxiliary. 
The Oouncil generally approved of the scheme. 


Portsmouth. — The town clerk has received the 
following:—" The claims of the Portsmouth Street Tramways 
Provincial Tramways Company, Limited, 
in with Sections 6 and 7 of the above Act, 
and in решш of three notices dated December 31st, 1898, given 
by the Portsmouth Corporation :—1. For the undertaking authorised 


Parliamentary expenses, and omnibuses and carriages, &с. 
£124,914 14s. 6d. 3. For com on for loss of net profite which 
might have been obtained by companies if their 
had remained in their possession until the earliest dates next after 
December 31st, 1899, on which the same could, but for the provisions 
of Section 7 of the Oorporation's Act of 1898, have been purchased 
the local authority under the visions of Section 43 cf the 
ways Act, 1870— £19,771 65. total, £306,450 18s. 6d. Note 
consumable stores, stasis equipe! machinery, pise, toris, fenen 
consumable stores, equipment, p 
fittings, and sundries, are not inoluded in the above claim. It is suggested 
that they should be taken over at valuation on the date of the 
transfer. Dated this 18th day of A 1899. For the Portsmosth 
Street Tramways Company and the Provincial Tramways Oom- 
ares ted. (Signed) J. Barber Glenn. To the Portsmouth 
rporation.” 


The Potteries Tramways,—It is stated that the overhead 
electrical equipment of the Potteries Tramways was last week 
inspected by Major Oardew on behalf of the Board of Trade. A 
number of trial rans have been made, Tho inspector expressed 
himself well satisfied with the system. 


Russia.—The horse tramways in the town of Kazan are 
being converted into electrical lines. The central power station 
at present in course of erection will comprise three Baboock & Wi cox 

„three 350-Н.Р. Corliss engines, and three 250-kilowatt Dulalt 
dynamos The boilers are to be fired by liquid fuel, brought by 
steamers on the Caspian to Kazan. 


(Continued on page 689.) 
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BOOTLE ELECTRICITY WORKS. 


Tue works of the Bootle Corporation, which were formally 
opened last week, differ only in detail from the ordinary 
three-wire system. It is interesting to note, however, that 
afrangements. have been made to supply electricity to such 
* portions of the Liverpool Corporation tramway system which 
lies within the Borough of Bootle. 
. Mr. Thos. L. Miller, of Liverpool, is the consulting 
engineer to the Corporation, the whole of the work having 
been carried out under his supervision. 

The electricity supply works of the Corporation are situated 
in Pine Grove, on the banks of the Leeds and Liverpool 


tquare x 6 feet thick. For a height of 95 feet above 
ground level the chimney is square, the remaining portion 
being octagonal. 

The supply is on the three-wire direct current system, 
the preasure at consumers’ lamps being 220 volts. 

There are three boilers of the Lancashire type by Danks 
and Co., Oldbury, they are each 7 feet 6 inches diameter x 
28 feet long, with two flues each 8 feet diameter at furnace 
end, tapering to 2 feet 6 inches diameter at back end ; each 
flue being fitted with four conical cross tubes. 

The necessary boiler mountings are by Hopkinson; 
Huddersfield, and there is a Green's economiser consisting of 
192 tubes. 

There are three compound оодоо engines by Belliss, 


GENERAL VIEW OF INTEBIOR. 


Canal, and adjacent to the Corporation destructor yard. 
Coal can be obtained direct from the canal, and there is an 
ample supply of water for condensing purposes. 

The buildings have been designed by Mr. J. A. Crowther, 
the borough surveyor, Bootle, the engine room being 32 feet 
wide x 42 feet long, the boiler house 50 feet wide x 62 
feet lang, the battery room 88 feet average width x 56 feet 
average length, and the pump room 32 feet wide x 32 feet 
long, 

All the buildings are on the one floor, there being no 
second storey, and the end is temporarily fitted with corru- 
gated iron to allow for extensions being readily made. The 
whole of the area is covered to a thickness of 2 feet with 
concrete, and the buildings are of a plain and substantial 
character, being built of common bricks with red pressed 
brick dressings, The chimney is 7 feet internal diameter, 
150 feet high, and rests on a bed of, concrete 30 feet 


Birmingham, two of them developing 125 I.H.P. when 
running at 450 revolutions per minute. 

The condensers are of the ejector type, by Korting Bros. 
one being supplied with each engine. 

The dynamos are by Thomas Parker, Limited, Wolver- 
hampton, and are three in number, two of 75 kilowatt 
capacity, and one of 150 kilowatt capacity. They are of two- 
pole type, and direct coupled to above engines, and are con- 
structed to give any E.M.F. between 440 and 500 volts when 
running at the specified speeds, They are shunt wound, the 
regulating switches being placed on the switchboard rail. 

There is a balancing transformer, consisting of two 
balancing armatures directly connected and working in sepa- 
rate fields. This is connected across the outer mains of the 
three-wire system at the switchboard omnibus bars, and also 
connected to the centre wire. It is capable of balancing the 


whole system, so that with a current of 100 amperes in centre 
F 
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wire, in either direction, the difference of E.M.F. at feedi 
points between the two sides of the syatem shall not ex 

4 volts. Directly connected to the balancing transformer, 
ry charging transformers, or 


one at either end, are two batte 


“boosters,” each 
capable of an out- 
pat of 130 amperes 
at 75 volts, and ar- 
ranged to give any 
E.M.F. from 10 to 
75 volts on open 
circuit, and capable 
of running with any 
current from 0 to 
130 amperes at any 
voltage between that 
given above. 

T wo motor-driven 
centrifugal pumps 
are placed in pump 
room, and arranged 
to draw from the 
tank under pump 
room, and to deliver 
respectively 14,000 
and 28,000 gallons 
of water per hour to 
the overhead tank, 
from which the sup- 
ply to the conden- 
sers is taken. 

The switchboard 
is arranged for con- 
nection of four 
dynamos, four 
feeders, two bat- 
teries, one balancing 
transformer, two 
boosters, and also 
for the middle wire 
connections from 
feeder points Nos. 2 
and 4, the middle 
wire being perma- 
nently earthed at 
thestation through a 
recording ammeter. 
The switchboard is 
arranged on three 
slate panels carried 
in steel frames, and 
cased in on the 
outside with 
varnished teak. 
The instruments 
and apparatus in 
connection with the 
battery, the balan- 
cing transformer 
and the  boosters, 
are arranged on the 
centre panel, to- 
gether with the 
voltmeters and their 
switches. The in- 
struments and appa- 
ratus on the nega- 
tive side of the 
dynamos and 
feeders are arranged 
on the panel to the 
right of the centre 
one, and those on 
the positive side on 
the left panel. 

Ia the circuit of 
each dynamo there 
is one automatic 


switch, fitted with fuse, and arranged to drop when the cur- 
reat falls below 10 amperes, and interlocked with this is a 
shunt switch, by which the field is closed through a non- 


From a photograph by] 


BOILER FEED PUMPS. 


VIEW OF STREET ARC LAMP. 


inductive resistance when circuit is o Y 
one 25-way multiple contact switch with suitable resistance 
coils for regulating shunt circuits of dynamo:. 

In the circuit of each feeder is two duplex fuses, each pro- 


[H. Dowden, Bootle, 


‚ one ammeter, 


vided with a switch 
by which the fuses 
can be used singly, 
or the correspon 


fuse disconn 


and two ammeters. 
At the back of 
each outer or feeder 
panel three - hori- 
zontal — bars 
of wrought - co 
are fixed, the ма 
upper ones being 
provided with screw 
holes placed opposite 
the plug holes in the 
vertical feeder and 
dynamo bars, and 
the lower one being 
rovided with screw 


oles placed opposite 
the plug bis in 


the vertical dynamo 
bars only, so that 
any dynamo may be 
connected to the 
traction board. 

On the centre, 
or battery - 
balancing panel, is 
placed one double- 
pole starting switch 
and fuse in the cir- 
cuit of the balancing 
transformer, inter- 
locked with multiple 
pole starting switch, 
two multiple way 
switches for regula- 
ting the fields of 
the transformers, 
one ammeter in the 
circuit of each 
balancing armature, 
one middle wire 
ammeter, and one 
recording ammeter 
connected up in the 
earth circuit. 

In the circuit of 
each battery is 
one single 14-way 
charge and dis- 
charge switch, one 


“booster” to be 
charged or the 
mains. 

In the ** booster” 
circuit, one multiple 
way switch for regu- 
lating fields of 
“ booster." 

The feed pumps 
are of the Worthing- 


ton type, each having a capacity of 1,500 gallons of water 
per hour against boiler pressure. 


The feed pipes are 
arranged to draw from feed tank, and to deliver through 
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small heater, and thence through meter to economiser, or else 
past both heater and economiser to boilers. They are of 
cast-iron with copper connections to boilers. 


The steam pipes are steel, with branches 
riveted on the ring main, being 8 inches 
diameter. x } thick. Branch pipes 
from boilers are 6 inches diameter, and 
the bends copper. The main exhaust 
pipe is 16 inches diameter. 

Condensing water pumps draw from 
brick feed tank, having a capacity of 
22,500 gallons, this being placed under 
er room, and connected with canal 

y two inlete, each being provided with 
a coke filter, and deliver into a cast- 
iron tank of 7,500 gallons capacity 
placed on roof of pump house, to give 
necessary head for condensers. From 
this tank a 10-inch diameter cast-iron 
supply pipe is taken, from which 
branches to the condenser on each 
engine are led. 

A travelling crane by Carrick and 
Ritchie, and, capable of lifting 8 tons, 
is provided in engine house. 

The batteries are of the well-known 
“R” type manufactured by the 
Chloride Electrical Storage Syndicate. 

These cells are constructed, as most 
of our readers know, upon a combina- 
tion of mechanical and chemical 
principles, embodying the advantages 
of the Plantè and Faure types of plates, 


and are now in extensive use. There are two batteries, 
consisting each of 125 cells, capable of maintaining 
a discharge of 100 amperes continuously for five hours, or 
300 amperes for one hour, with a final E.M.F. of 1:86 volta 
per cell The cells are contained in glass boxes, which rest 
on wooden trays supported on glass insulators, and they are 
suitably arranged on stands for easy inspection. 
are formed of iron frames, with pitch pine bearers to carry 


the cells. 


Motor DRIVEN CENTRIFUGAL PUMPS. 
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The mains are paper insulated, lead covered, and are 
laid in earthenware - troughs, and run in solid with 


— — 


H. Dowden, Bootle, 


BALANCING TRANSFORMERS, 


The feeders laid are as follows :— 


'6 «quare inch. 
- '6 n » 

4 » oe 

6 n з 


Neutral wires being ran from the station to Nos. 2 and 8. 
Distributing mains are of the following sizes, viz. :— 


Large siz: 25 125 '25 sq. in. 

Е а 0 8. 
£9 LJ . 

ie ge fe 06 06 06 „ „ 


A total of 92 10-ampere lamps have 
been sanctioned, the lamps being of 
Johnson & Paillips’ make, fixed on poles 
made by Lucy & Oo., each pole being 
arrauged with brackets for two 16-C.P. 
incandescent lamps, with © Friedreau ” 
lens reflectors, which will be switched 
in at midnight, when the arcs are 
turned off. In the extended scheme, 
for which application is being made 
to the Council for borrowing powers, 
the public lighting will consist of 232 
10-ampere arc lamps, each fitted with 
two 16-0 P. incandescent lamps, and 
223 converted gas lamps, in which 
16-C.P. incandescent lamps in 
* Friedrean” lens reflectors will be 
the Wrigh f charging has 

e Wright system of charzi 
been adopted, anl as the district is 
almost entirely residential, it will be 
interesting to watch the development 
of the system. 

The tenders accepted by the Corpora- 
tion were ag under: — 

Buildings. Mr. Walter Musker, Bootle £6,598 
Boilers, economiser, steam dynamos, 
condensars, condensing water 
umps, balancing transformers, 
aters, feed pumps, piping, and 
accessories—Moessrs. Thos. Parker, 

Limited, Wolverhampton oo 11,791 
Storage batteries— Ohloride lec- , 

trical Battery Syndicate, Limited 1,049 
Mains—British Insulated Wire Co. 10,650 


430,068 
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THE EXORBITANT CHARGES FOR TELE- 
GRAMS TO INDIA AND THE FAR EAST. 


NOTWITHSTANDING the frequent and strong expressions of 


blic 

Indis, e companies concerned have made no concession 
whatever on this point, and at the last International Tele- 
graph Conference declined to accede to the recommendations 
to them on this subject by many of the delegates there, 
including the representatives of the Indian Government 
3 Department. We understand that a meeting 
attended by some 20 members of Parliament, who have taken 
especial interest in qim questions, was held. on Tues- 
day last to consider a scheme proposed by the member for 
Canterbury for cheapening Imperial telegraphio communica- 
tion and to deal with a motion that the Governments of 
India, South Africa, Australia, and New Zealand should hold 


\ N 
* —— ШИ. > 
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From a Photo Ьу]. 


a conference with the Home Government with the object 
of reducing the present high cable rates, which for social 
messages are regarded as prohibitive. 

At this meeting Mr, Henniker Heaton, M.P., showed how, 
by the construction of a short line throngh Afghanistan, 
from Merv to the Indian frontier, meseages for which 4s. a 
word is * charged, could be sent to India for about 54d. 
per word. 

A meeting was held recently of the British Empire 
League, under the chairmanship of the Earl of Derby, and 
a resolution calling attention to the excessive charges for 
cablegrams between the United Kingdom and India was 
adopted. The Times of India, of the 31st ult., gives a full 
report of the address presented at Bombay to the Viceroy of 
India by Mr. Allan Arthur, in which the case for a reduction 
of the high rates charged by the joint-purse companies for 
telegrams between England and India is very ably set forth. 


opinion against the high charge made for tere m to 


— 


= = 
т i aAa 
* * 


© BOOSTER, 


BooTrLE ELECTRICITY WORKS.—SWITCHBOARD. 


In the course of this address Mr. Arthur states that he has 
received “telegrams from every chamber of commerce in 
India pressing the Bengal Chamber to urge the importance 
of this question on the notice of Your Excellency.” Mr, 
Arthur farther pointed out that as far back as 1893 the 
Government of India declared that “the reduction of the 
tariff to India is a measure of Imperial importance." 

It will be seen from the above-that- the protest which we 
have so frequently made in these columns for many years 
back is justified by the evidence afforded by these and 
by similar objections made by various important publib 
bodies. The subject was lately brought to the attention of 
Parliament by Mr. Webster, but no notice was taken, 
officially x pr prod of is — made by чш 
view, possibly, of the much greater public urgenc 
policing of the West End parks and the extension of Rotten 
Row, to which subjects the House of Commons mainly 
devoted іЫ attention that 5 

We have always maintained that the lowering of charges 


a, 4 "P 
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H. Dowden, Boot 


for telegrams to India is well within the power of the com- 

ies interested, even apart from the fact that the decrease 
of rates elsewhere has almost invariably been followed by a 
corresponding increase in the number of messages seat, 
which, after the period of transition, during which the 
natural re-arrangement of traffic takes place, has more than 
compensated for the reduction made. 

A glance at the accounts of the companies interested will 
prove that their financial condition is such as to warrant 
their following the example which has met with such suo- 
ceasfal results in other quarters. Telegrams for India, and 
for points beyond, such as Australia and China, are carried 
as far as India by two companies which have a joint-purse 
agreement, these are the Indo-European ар Сошралу 
and the Eastern Telegraph Company. The former of 
is the proprietor of landlines, which running through various 
European countries also pass throngh Turkey and Persia joining 
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the system of the Indian Government telegraphs at Teheran. 
The report shows that with a capital of £425,000 this com- 
рат за paid a dividend of not less than 10 per cent. for 
the 18 ог 14 years, and besides this has at nt a 
reserve fund of no leas than £307,276, which is equal to over 
70 рег cent. of the capital of the company !* This reserve 
fand, which in the case of a submarine cable company would 
be looked on as very much more than ample, is ridiculous 
when applied to a landline system, which is kept in an 
efficient er s by constant {=н zd Meal е 
necessary, on which a v ou recen 
been made, the cost of which. is peid oi ot the 4 
annual revenue. Such a financial state clearly admits of 
rea 5 о the dm v 80 long 3 

rega t tern lelegraph Com , the money 
invested in the submarine cables used бє олш. 
with India is, of course, much greater than that required 
for the construction of a landline system which does an 
equal amount of work and as other sources of revenue 
besides Indian traffic are at the command of this com- 
pany, it is difficult here to make such a clear state- 
ment of affairs as іп the case of the Indo-European 

Company. It may be perhaps sufficient if we refer to 
an analysis of the proportions in which the money on a 
telegram to Australis, vid India, is divided out. From а 
source which we believe to be authentic we draw the follow- 
ing conclusions :—A telegram from London to India, vid either 
of these joint-purse routes, costs the public 4s. per word, but 
should this telegram be destined for Australia or the Far East, 
the 4s. per word is, as far as Eastern Telegraph Company is 
concerned, carried over their lines for at most 8s. 04d. ; thus 
the Indian public are placed at a disadvantage, as they 
have to contribute 25 per oent. more per word towards 
the carriage of telegrams from India to London than is 
poc by the telegraphing public in some of the countries 

ying to the eastward of India. In this respect, at least, 
it seems that those interested in India may feirly claim 
а revision and reduction of the existing rate. The ca 
of tbe Eastern Telegraph Company, which owns about 

28,000 miles of submarine cable, is about £7,250,000, on 

which they have paid 5} to 7 cent. during the last 10 

and the reserve fund is a £1,800,000, or, say, 18 

per cent. on the capital. Comparing this with the financial 
condition of the Indo-European Company, with its 70 per 
cent. reserve fund, &c., it is clear that were the joint- 
purse sysíem non-existent, the competition between these 
two companies would long ago have resulted in reduced 
rates to India. Telegrams for China and Japan are to a great 
extent carried by the Great Northern Telegraph Company, 
ing through Russia and Siberia, which company paid a 
dividend of 124 per cent. for the year 1898, g forward 
£61,417. This, however, has nob an immediate bearing on 
the subject we are dealing with, but is only an additional 
indication showing how profitable telegraph business to the 

Far East is to the existing companies. With conditions 
such as those detailed above, it is not astonishing to find that 
Germany is making preparations to share in euch a remune- 
rative business, and that the Emperor bimself is much inte- 
rested in the project. We learn that the Eastern Telegraph 
Company have made vain attempts in Constantinople to 
hinder the progres of the German scheme. 

- In the above, perhaps, may be found the real reason for the 
recent sudden drop in the shares of the Eastern, and Eastern 
Extension Telegraph Companies, which the City editor of 
the Times says is generally ascribed to the of the 
Marconi system, although he himself is of opinion that it 
is more likely that shareholders are beginning to recognise 
that these companies are unlikely to escape without logs from 
the competition by which they are threatened through the 
construction of a cable to Australia and the Far East acroes 
the Pacific Ocean.” 


HMemerial to Clerk Maxwell.—Our readers are again 
reminded that a subscription has lately been set on foot for 
the purpose of providing a memorial window, to com- 
memorate the work of Clerk Maxwell, in the church 
of Corsock. Half guinea subscriptions will be gladly 
received and кч by Rev. George Sturrock, The 
Manse, Oorsock, near Dalbeattie, N.B. 
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ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 684.) 
Sheffield.—It is ttated that the next sections to be taken 


The 
will depend on the progress made with the actions now in hand 
namely, Eoclesall Road, Intake and Pitamoor. 


South Staffordshire.— The Board of Trade have 
approved the plans of the Electric Traction Company for the con- 
struction of light railways in the Old Hill and Oradley Heath 
districts. 


Swansea Valley.—The British Electric Traction Company 
intend applying for powers to extend their electric tramways from 
their Mo terminus through Woodfield Street and poss 
Morriston to Olydach and Pontardawe, and very probably rig 
through the valley. 

Underground Lines fer nee i a novel, but 
very enthusiastic way, the New Yor pers have been championing 
the cause of underground railways. Ib toms thas the elevated lines 
are not at all liked by the public, and as additional facilities for traffic 
have become absolutely , the Journal and the World have 


„ 


Wercester.—The directors of the Worcester Tramways 
reg cot lahat rap tion of the British Slectric Trac- 
on 


tington c orchard and Kempsey, Fernhill Heath, үнү 
Powick and vern, and the overhead wire system will be use 
The Corporation are at 


with the tramway company, or wait until the expiration of the lease 
in three years’ time. 
Yeadon .—The Distriet Council has decided to invite the 


Councils of Horsforth, Rawdon, and toa joint meeting to 
formulate a scheme for sei ving the district with trams. 


TELEGRAPH AND TELEPHONE NOTES. 


The All-British Cable Scheme.—A  Reuter's 


ti 
appointments of a number pro 
respective Governme 
the same proportion. Finally, the Governor in Oouncil 
authorised са behalf of Canada to guarantee the payment of five- 


Officialdom can hardly plead that it has no experience of the practica! value 
in pounds, shillings, and pence of the means of immediate and independent 
cable communication with outposts of the Empire. In the case of the West 
Indies alone, the Adiniralty, if we mistake not, eould produce figures which 
would demonstrate that direct cable facilities permitted economies more than 
sufficient to cover the amount of the subsidy which secured them. In the 
Pacitic cable project vested interests have again to be taken into cos 

rejudices o 


Monopoly will always fight to the last ditch. But neither the 
allowed to 


officialism nor the exclusive aims of existing corporations should 
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overrule Imperial necessities. The time has fully come for action, and White. 
hall's response to Ottawa's pledge of generous co-operation must be speedy and 
decisive if Imperial responsibilities are to be adequately discharged, 


On Monday last Mr. Lowles asked the Secretary for the Colonies 
whetter, in view of the categorical declaration concerning the Pacific 
cable made by the Government, and the equally favour- 
able declarations made by the Australasian colonies, he could now 
state the intentions of the Imperial Government with regard to this 
рою In reply, Mr. Chamberlain said : No, sir; I am sorry to say 

am not yet in a position to make any statement. | 

Yesterday's Times contained the following :—"We understand 
that a decision has been reached in the matter of the Pucific cable 
scheme, and that Her Majesty’s G.varnment have decided to oon- 
tribute, in the form of a yearly subsidy, the full amount which they 
have been recommended under the report of the Pacific Cable Oom- 
mittee of 1896 to guarantee for the construction of an all-British cable 
running from Vancouver by Fanning Island to Fiji to Norfolk Island, 
wherce it will branch to Qaeensland and New Z alard.” 


Cheap Imperial Telegraphy.—In one of the Com- 
mittee Rooms of the House of Commons on Tuesday night a con- 
fererce was held, on the invitation of Mr. Henniker Heaton, M.P., 
between members of Parliament and Oolonial representatives on the 
sabjrot of cheapening the present rates for cabling to British pos- 
sessions. Sir Edward Sassoon presided. The members present 
included Mr. Ascrc ft, Mr. Hogan, Colonel Milward, Sir J. Leng, Mr. 
Kimber, Mr. William Johnston, Mr. Cochrane, Mr. Arnold-Forster, 
Bir H. S. King, Sir Charles Cameron, Sir A. Scoble, and Sir J. W, 
Msclure. Among the other gentlemen present were Sir Andrew 
Clarke (Agent-General for Victoria), Bir David Tennant (Agent- 
General for Cape Colony), Bir Lepel G:iffia, and representatives from 
Ceylon, the Straits 8:ttlements, and tbe India Tea Associati n. Mr. 
Henniker Heaton said that from London to Vancouver, a distance of 
6,000 miles, the charge for telegraphing was 1s. 6d. a word, whereas 
from London to India, which, by. land, was a shorter distance, the 
charge was 4s. a word. He suggested (says the Times report) that 
the landlines already in existence should be coupled up, so that by a 
few short stepping-stones across the sea one could telegraph mainly 
across the land to all our colonies in Africa and Asia, and even to 
Australia. A landline was constructed at a fifth the cost of a sea 
cable, and its i capacity was much greater. He knew that 
there was a strong feeling in favour of an all-British system of tele- 
graphic communication; but we allowed our mails to India to be 
carried through France and Italy, aud he did not, therefore, see why 
we should object to a land telegraph route. The saving would be 
enormous. For instance, he could send a telegram from London to 
the Russian frontier of Germany for 2d. a word; that telegram could 
be re-transmitted through Russia to Merv for 24d. a word; then 
there was only a short line needing to be constructed through Afghan- 
istan to enable one to telegraph from Merv to India for 1d. a word, or 
in all about 54d., as against the present 4s. a word. Another landline to 
India might be vid Oonstantinople to the head of the Persian Gulf, and 
thence to Karachi. Не терте very much that when Mr. Cecil 
Rhodes proposed to construct a landline from Cape Town to Cairo, 
no hard of assistance was held ont to him at Oairo by the British 
Government. A telegram from London to Malta was only 4d. a word, 
and from London to Tunis only 3d., whereas from London to Cairo 
it was 1s. 7d. Mr. Cecil Rhodes had su:gested to him that there 
should be a landline through France and Spain to Gibraltar, and then 
after orossing the Straits, along the north of Africa to Cairo. It was 
also possible to link up a route to Australia, requiring опу abcut 850 
miles of sea cable. Last year £498,477 was paid for cabling between 
England and Australia, and the cabling to India exceeded £300,000. 
Altogether £2,400,000 was paid annually for cabling between England 
and various parts of the British Empire and America; and he 
believed that, it all the land routes were linked up and utilised, this 
cost could be reduced by at least 75 per cent. He hoped the G.vern- 
ment would appoint a Royal Commission, consisting largely of busi- 
ness men and representatives from India and the colonies, to inquire 
into the whole system of telegraphic communication between Great 
Britain and various parts of the Empire, with the object of cheapen- 
ing and facilitating such communication. A conversation followed, 
in the course of which it was pointed out by Mr. Arnold-Forster and 
Sir Fortescue Flannery that, if the land routes became successful, 
they might kill the sea cables, which, for etrategic reasons, would be 
very undesirable. Sir Lepel Griffia said that, as а naval nation, we 
must lay the test stress on the sea lines. Eventually a resolu- 
tion, proposed by Mr. Ascroft, and seconded by Mr. William Johnston, 
was agreed to, forming the members of Parliament and others present 


(except euch as signified their unwillingness to join) into a committee, 


with a view to steps being taken to facilitate the formation of a cheap 
Imperial telegraph system. Votes of thanks to Mr. Henniker Heaton 
and Sir Edward Saseoon were passed. 


The Fall in Cable Shares.—On this subject the 
Westminster Gazette writes the follcwing :— 


A good deal of dread seeme to have taken possession of holders of telegraph 
shares in connection with the successful experiments in wireless telegraphy. 
In s-me ca es the fa'l in prices is really assuming serious proportions. Thus 
Eastern ordinary stock, which early last week was quoted at about 180, has 
declined to 160, and Eastern Extension shares have given way from 181 to 17. 
In the latter case the fall has occurred notwithstand ng the issue of a very 
satisfactory report showing gross receipts of £200,431, as compared with £275,142 
in the corresponding period 1455 year, accompanied by а reduct on in working 
cost from £102,444 to £100,085. It is whispered, however, that the fall in these 
special securities is not so much due to the somewhat remote prospect of wire- 
less telegraphy affecting their earnings as to the competition which may arise 
from the construction of & cable to Australia and the Far East across the 
Pacifle Ocean. Nervousness on this score can easily be understood, but there 
are nevertheless those who declare that Easterns at their present reduced price 
look very cheap. 


The German-American Cable—President M'Kinley is 
tated to have approved the project of a new cable between Germany 
and the United States. Its termini may be Haden and New York. 


that he was entitled to the authority 
whether the Corporation was willing or not, and he was not to agree 
to the condition that the Corporation would only grant that consent 
providing it was not to be made applicable to the Purposes of any 
private company. The Oorporation’s position was that it was not 
jadicious to give a company right to use their streete, because such 
would deprive them of the control of the streets. This application 
was a fraud on the Corporation Refused ission by the 
municipality, the telephone company incited the Postmaster- 
General to apply in his own name. Two points came ont 
in the statement of Mr. Fleming, advocate for the Post- 
master-General. These were that it was the intention of the 
Government to give on as to a wire communicating between 
Douglas Street and the central exchanges of the telephone company, 
and that if the present proposal was carried into effect the Post- 
master-General would receive rental or a percentage upon traffic in 
respect of the use of these wires. Mr. Thomas Shaw, QO., M.P., 
contended that there was the same veto against operations by ths 
Postmas:er General as was provided by the Act of 1892 against 
private companies. Mr. Henry Johnatone, Q O., said what bis Lord- 
ship bad to determine was whether this municipality or any otber 
was entitled to dictate to the Postmaster-Ganeral what use he would 
make of pipes laid down under the streets under his statutory 
powers. e telephone was part of the telegraph system, and the 
Postmaster-General had power to grant licenses and apply for way- 
leaves from ж ошісраннее  Bhe:iff Berry announced he wculd 
give his judgment in a few days. | 


Islington Telephones.—The Vestry at the meeting on 
Friday considered а report from the Works Committee in reference to 
the proposal of the National Telephone Company to establish a large 
exchange for 4,000 subscribers in Islington, provided that the Vestry 
would give the neces facilities for laying underground wires. 
propos depended upon the Vestry conceding the right to place the 

upon the con 9 
a, erst underground, the Works Oommittee stated A эч they | 
failed to see that any object would be seryed by the pr 
interview. The Vestry approved the action of the Committee in 
informing the company to effect. 


The Persian Gulf.— The Times of India referring to 
the report that R usia has secured interest in а port in the Persian 
Gulf, says that it is unlikely that Russia will make amove at present, 
but it urges the British people to realise that the Persian Gulf is the 
real centre of political danger in Asia, and adv. cates an increase in 
the number of British political officers in the Gulf and the laying of 
cables connectirg Muscat, Bandar Abbas and Linjah. 


Telegraph Rates to the West Iadies.—The rates for 
telegrams to places in the northern division of Cuba have been 
reduced to 2s. per word, and for places in the southern division of 
that island to 2s. 11d. Telegrams for Santiago and other parts will 
be charged at the rate of Зв. 1d., and those to Porto Rico at 49. 2d. 
per word. These rates will be chargeable by whichever of the five 


existing routes the telegram may be sent. 


‘Telegraphic Interruptions and Repairs:— 


CABLES. | Down. Repaired, 
Amason Oompany’s cable— 
Cable beyond Gurupa... June 11th, 1898 __... E 
French Company's cables— 
Oayenne-Pinheiro eee March 10th, 1899 eee eee 
Opening of new office "I j 
Higuerote, Venczuela April 21st, 1899 
Para-Maranhan — ... .. April 10th, 1899 ... iss 
LANDLINES. 
Communication between | 
Mosramedes and all In- » March 16th, 1899 ... vss 
land Offi :es. 
Communication bit veen . 
ташар Morir | March 23rd, 1899... е 
Siberian landlines between— 
Irkoutek-Werkhne} April 17th, 1899 . . April 19th, 1899 


Baigon-Bangkok ^... April 17th, 1899 ... April 19th, 1899 


Wireless Telegraphy.—A special demonstration of 
wireless telegraphy was given by Signor Marconi at the South Fore- 
land, on 20th inst., in the presance of the Naval Attaché to the 
Ohiness Legation in London, who is to report to the Chinese Govern- 
ment on the working of the system with a view to its adoption in the 
Ohinese Navy. | | | 


t 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Battersea —J Du T oa wants кын for D 
Т 


Derby.—May 8th. The Corporation is just inviting 
tenders for the works in the 5 in connection with the 
extensions to the electric lighting station, Sowter Road, Derby. 
Mr. Arthur Eaton, architect, 6, Bt. James's Street, Derby. 


Ealing.—May 15th. Last week we stated in error that 
the Haling Council had placed an order with Mossrs. Babcock and 
Wilcox for two 800-H.P. s,&c. This should have referred to 
Halifsx, for which town the plant has been ordered. Asa matter of 
fact, Ealing is now inviting tenders for two boilers with superheaters 
and acoessories, аз may be ascertained on reference to our Ofal 
Notices” for last week, and to-day. : 


Ealing.— May 15th. The Council is inviting tenders for 
steam, exhaust and other Piping, &c., switchboseri and connection», 
& . Взе Official Notices this week. 


Edinburgh.—May 15th. The Corporation wants tenders 
for the supply of oopper strip for electric conductors. See our 
„% Official Notices this week. 


Epsom.—May 8th. The District Council wants tenders 
for various plant for its electricity undertaking, including boilers, 
dynamos, boosters, batteries, switchboard, crane, mains and road- 
work, arc and incandescent el grit fcr the lighting of the station. 
See our “ Official Notices” April 7th. 


Fleetwood.—May 16th. The District Council wants 
tenders for lamps and lamp-posts for street атс and incandescent 
Hr e Cnt e e Ee , 8 

? ree 9 u use е 
“ Official Notices” this week. n 


Frane Мар 4th. "Tenders are being invited by the 


be 
Ж us-Becretariat d'Etat des Postes et des Tele- 
nie Rue de Grenelle, 103, Paris, to whom tenders are also to be 
sen 


_ France.—May 9th. Tenders are being invited by the 
French Post and Telegraph Authorities in Paris for the supply of 
20 kilometres of iron р pes 65 mm. diameter, for pneumatic pipe 
lines, in four lots. Tenders to be sent to Le Sous Secretariat d'Etat 
des Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 


Hampstead.—May 18th. For the purpose of extensions 
at the electricity works, the Vestry wants tenders for two 500-kw. 
steam alternators, five switchboard , boilers, feed water heaters, 
Weir's feed pumps, a 50-kw. exciter, water eoftening plant, air pamp 
and condenser, Green's economiser and overhead crane. See " ОВ 
Notices" April 7th. 


King’s Lynn.—May 15th. The Corporation wants 
tenders fcr electric wiring and fittings for the Municipal Technical 
School. Взе our "Official Notices” this week. 


London, W.—May 8:h. The St. Marylebone Guardians 
want tenders for electric light wiring and fittings for the new front 
blocks of their workhouse, Northumberland Street, W. Bills of 

uantities and a form cf tender, бо, upon application to Mr. A. 
9 90 nell, F. R. I. B. A., architect, 22, Southampton Buildings, 
Ohancery Lane, W. O, and depositing with him а £10 Bank of 
England note, returnable as usual. 


London.—May 11th. The Great Eastern Railway Com- 
pany wants tenders for stores and materials. For detaile of the 
е адаш (including telegraph materials). See Official Notices” 
wee 


Reigate.—May 1st. The Town Council wants tenders 
for water-tube boilers, pipe work, two 100-kw. and one 30-kw. steam 


overhead crane, sub-station equipment, switchboard, | 


mains, lamp-posts, &o. See our " Official Notices” April 7th. 


Southampton. — May 5th. The Corporation invites 
tenders for the electric lighting, wiring, and fittings for the Muni- 
cipal Lodging House, Sout роп. Detailed specifications ob‘ained 
from Mr. W. B. G. Bennett, borough engineer, Municipal Offices, 
B»uthampton, on payment of £1 1s., returnable as usual. 


St, Pancras.—May 16:h. "The Vestry wanta tenders for 
additional engines, dynamos, &o., at the Regent’s Park Station. See 
“ Official Notices April 21st. 


CLOSED. 


Aberdeen.—The Gas and Electric Lighting Committee 
recently accepted a tender of the Westinghouse Electric Company 
to supply an engine and dynamo at £3,256, and one of Mesers, 
Babcock & Wilcox for two boilers at £92,086. 


Bangor.—The following is a list of the tenders that 
have jast been accepted by the Oouncil in connection with the 
electric lighting scheme :— Boilers, R. Hornsby & ао 16. ; 
steam pipes, &o, Mirrlees, Watson, Yaryan & Oo., £ 
dynamos, &., John Fowler & Oo., £2,143; switchboard, &c. 
and Curtis Bros., £563 11s. 7d.; accumulators, the Chloride Electrical 
Storage Syndicate, £920; mains and branches, the British Insulated 
Wire Company, £3,858; buildings, James Hamilton & Bon, £2,920; 
total; £13,052 бе. 7d. 


Drighton.—The Council has given an order to the Tudor 
Accumalator Com or a battery of 400 amperes capacity, costin 
£727. The oompany Vill purchase the lead cf the old battery, which 
they estimats will bring in £250 to £300. 


Chester.—The Council has given a contract to Messrs, 
mi & Oo. for the supply of 28 Jandus aro lamp-posts for the sum 
of £8 8s.each. Mains are to be laid for incandescent lighting in 
Queen's Park (£300) and in Doe Hills Park at £31. s 


Doncaster.—The Council sitting in committee has 
accepted the following tenders in connection with the electric light- 
ing echeme:—For pumps, Messrs. Tetlow Brothers; for engines and 
dynamos, Messrs. Mather & Platt; for storage batteries, the Electric 
Power Storage Company; for electric instruments, Messrs. Edison 
and Swan; for wires and cables, Messrs. Callender’s Cable Company. 

Glasgow.— Messrs. Henry Pooley & Son have secured a 
contract from the Corporation for the supply and erection of a 20-ton 


railway weighbridge for the Corporation’s new electric generating 
station on the south side of the city. 


London.—The Metropolitan Asylums Board has accepted 
the tender of Mr. J. Appleby, of Cornwall Road, B.B., for boiler and 
engine house and chimney shaft for electric light installation at the 
Northern Hospital at £2,620. | 


e — 


FORTHCOMING EVENTS. 


Saturday, April 29th.— Institution of Electrical Engineers. Students“ 
visit to the Central London Railway. Particulars will 
be given on post cards. 

Monday, May 1st.—At 8 p.m. Röntgen Society, at 11, Obandos 
Btreet, Cavendish Square, W. A lantern slide demon- 
stration will be given by Lynn Thomas, Е‹` , F. R. O.. 
(of Cardiff) on “ Fractures of the Forearm.” Slides 
and photographs will also be shown illustrating the 
work of a sectoriess Wimshurst machine, by W. Cotton, 
M.D. (of Bristol). 

At 5 p.m.—Annual meeting of the Royal Institution. 

Tuesday, May 20d.—At8 o'clock. Royal Institution. Prof. Silvanus P. 
Thompson on “Electric Eddy-Oorrents.” (Tue 
Tyndall Lectures—Loecture I.) 

Wednesday, May 3rd.—At 7.90 p.m. The Institution of Electrical 

i Engineers. Students' meeting. Paper on The Enclosed 
Arc,” by L. R. Morsbead, student. 

At 8 pm.—B:ciety of Arts. “ AUsheric Telegraphy,” by 
. H. Preece, O.B., F. R. S. 

Thursday, May 4th.—At 8 p.m. The Institution of Electrical Engi- 
neers at tbe Society of Arts, John Street, Adelphi. 
“ Electric Locomotives in Practice and Tractiva R:- 
sistance in Tunnels, with Notes on Electric Locomotive 
Design,” by P. V. McMahon, member. 

Saturday, May 6th. — The Institution of Electrical Engineers, 
Studente’ visit to be paid to Messrs. Siemens Bros. and 
ae Train leaves Charing Cross for Charlton at 

.20 a.m. 


NOTES. 


Municipal Electrical Association.—A special general 
meeting of the Municipal Electrical Association was held at 
the Westminster Palace Hotel on Tuesday afternoon, when 
representatives were preeent from Coventry, Derby, токро, 
Newington, Worcester, Paisley, Burnley, Bolton, Hudders- 
field, Shoreditch, Hampstead, Sunderland, Wolverhampton, 
Blackpool, Ssutherd, Hall, Bradford, Willesden, Bristol, 
Liverpool, Islington, Brighton, &o. The Association had 
under consideration the provisions of the Electric Lighting 
(Clauses) Act, 1899, and decided to take steps to oppose the 
Bill, as they considered that some of the clauses were 
inimical to the interests of the industry. The Association 
also consilered the interim report of the Dangerous Trades 
Committee, as affecting electricity generating works, which, 
after discussion, they remitted to the Councilfof the Asso» 
ciation for а report. | | 
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Electrodes for Secondary Batteries.—A method of 
ing electrodes for y batteries on what appears 
to be a semewhat novel principle has recently been devised 
in Liége, by which the plates are cylindrical in form instead 
of flat. The flat plate, saya Industries and Iron, is pro- 
duced by rolling or casting in the usual way with the ordinary 
ribs for the peroxide or “ active material.” The plate, there- 
fore, as completed, presents a fluted surface, which is filled 
with the ide in the customary way. Then the plate 
thus formed is bent into the shape of a hollow cylinder with 
the ribs or grooves directed inwardly and parallel to the axis 
of the cylinder. The longitudinal edges of the bent plate 
are soldered together and provided with a metal strip for the 
terminal. It will be seen from this description that the 
action of bending the plate into a cylinder must have the 
effect of closing the grooves to some. extent at their edges. 
by enclosing the active material" in a very simple 
manner. 


The Nernst Lamp.—Very little of any interest has been 
heard about the Nernst lamp since its arrival in this таар 
was announced with а blare of trumpets in February last. It 
is of the greatest i ce for enabling the public to form 
an opinion of the value of this invention Mr. Swin- 
burne’s figures, which indicated so remarkable an efficiency, 
should be confirmed or the reverse by independent tests. A 
letter to a contemporary by Mr. T. J. Johnston, of New 
York, gives some information on this point. He saya that 
to his knowledge “three experts, not perhaps of such eminence 
as Mr. Swinburne, but certainly capable electricians and 
accurate observers, worked on this lamp for many weeks, and 
finally abandoned it as absolutely imp icable for com- 
mercial purposes" Asa contribution to the history of the 
subject, Mr. Johnston mentions that Van Gestel and Beck 
made experiments in the use of refractory electrolytes heated 
by an arc in 1885, and embodied their results in U.S.A. 
раисаи, Nos, 822,024 and 322,083. This is evidently a 

evelopment of the experiments of Le Roux (ELECTRICAL 
REvIEW, Vol. 44, p. 279). Quite recently a patent has been 
filed in the United States by W. 8. Hadaway for an inven- 
tion on the same lines. The aro is closely surrounded by a 
magnesia sleeve. The light of the arc is augmented by the 
incandescence of the magnesia sleeve. i 
obtained by fusing ia in the electric furnace are 
ground and mized in a plastic mass with magnesium chloride. 
The mixture is moulded under heavy pressure, and is suffi- 
eiently strong to be supported wholly by the carbons without 
enclosing ease. | | $ 


Blendel's Coherer.—M. Blondel, who considers that the 
Marconi coherer is decidedly better than other forms that 
have been used, has made experiments with the view of 
determining the cause of this superiority, and as a result 
has himself devised a coherer which he considers is in some 
respects superior to the Marconi instrument. He found 
that the metal particles must be such as to form on their 
surface a thin layer of oxide. The thickness of this layer 
of oxide is of the greatest importance; the oberer will not 
work well if it is too thick, nor if it is too thin. Marconi 
has attained success by using mixtures of metals (nickel, 
silver, and mercarv); but Blondel finds that a better result 
may be arrived at by using alloys, The alloy must contain 
an oxidisable metal and a non-oxidisable metal, the propor- 
tions of these being adjusted so as to give the required 
degree of oxidisation. Alloys of silver with nickel or copper 
(for instance, the American or Swiss nickel coins) give the 
best results. Blondel adds to the glass tube of Marconi a 
side tube or pocket in which a reserve quantity of filings is 
kept, во that when the Jayer of filings between the silver 
electrodes is fatigued by prolonged use it may be shaken out 
into the pocket and replaced by fresh filings from the store 
in the pocket. 


Appointments.—Mr. A. P. Hudson, late an assistant 
electrical engineer in the Post Office service, Kas been 
appointed assistant engineer to the Stafford Corporation 

шои department. 

Mr. J. A. Fraser, formerly with the Brush Electrical 
Engineering Company, Limited, has been appointed resident 
electrical engineer to the Oldham, Ashton, Hyde Electric 
Tramway, Limited. 


Wireless Telegraphy.— On 24th inst, experiments were 
made at the South Foreland in the nee of a French 
Commission with a view to demonstrating the possibilities of 
communicating between a moving ship and the land. The 
receiving and transmitting instrumenta on board the des- 
n vessel Ibis were in a cabin, the wire to take the current 

ing connected with the instrument room from the top of 
the mast, about 150 feet high. The messages were trans- 
mitted to the Ibis from the South Foreland, from Wimereux, 
and from the East Goodwin lightship, as aleo from the gan- 
boat to each of these pointe, and in each instance they were 
recorded with unerring distinctness, the French com- 
missioners: expreesing the greatest satisfaction with the 
system. Hitherto one of thechief objections raised to wire- 
leas telegrapby has been that it is impossible to concentrate 
the current—in other words, to “cut ont and prevent the 
message from being received at other stations where 
installations exist within an equal radius other than 
the one for which it was originally intended. Signor 

ni has now discovered an ingenious but simple 
arrangement by which this difficulty can be overcome, it 
was on 24th inst. teated before the French Commission and 
at South Foreland. Messages were first sent from the Tbis 


to the South Foreland, and, as Prof. Fleming pointed 
out on his recent visit, were received simultaneously by the 


Goodwin lightehip. Signor Marconi’s new invention was - 
then tried, and the messages sent to the Foreland were con- 
centrated there, and received at no other point, the light- 
ship being cut out. A similar experiment was made with 
the lightahip, the ships communicating with each other, while 
the Foreland was cut ont. As a further test of this impor- 
tant invention messages were sent simultaneously from 
ооа and the lightship to the South Foreland, where 
only the Boulogne message was taken by the receiver, the 
other being cut ont at will. This experiment was also tried 
on board the Ibis and from the other points, in each instance 
with complete success, It is stated that negotiations are 
proceeding with a view to placing Newhaven and Dieppe in 
communication by means of Marcori’s system of wireless 
telegraphy. The expense of the installation is likely to 
be defrayed by the London, Brighton, and South 
Railway Company on the English side, and the North-Western 
Railway Company on the French side. 


Marriage.—ErPHINSTONE-WAKE.—On 25th inst., at St. 
Outhbert's Chureh, South Kensington, George Keith Elphin- 
stone, son of the Hon. E. Buller Elphinstone, to Katherine 
Amy, daughter of Colonel A. J. Wake, late R.A. After the 
ceremony a reception, which was largely attended, was held at 
No. 1, Cromwell Road, S.W. | 


Chemical Theory ef the Lead Accumulator.—The 
ре theory of the changes occurring in the lead aocu- 
malator is expressed by the equation PbO + Pb + 2 H 80 
—2PbSO--2H О. On charging, the reaction occurs 
from left to right, on discharging, from right to left. This 
proc:es would be a fully reversible one, bat many of the 
changes which ocour in the acoumulator when at work are 
not apparently in keeping with this simple view of its 
action; this is more especially the case with the behaviour 
on charging ard discharging, as the E. M. F. is found to be 
slightly higher during the first than during the second opera- 
tion, thus causing a considerable loss of energy. The author 
traces this logs to the changes which take place im the con- 
centration of the acid, and consequent diffusion and con- 


veotion, and also production of concentration currents in 


the cell. Taking these changes into account, the above 
theory of a fally reversible reaction in the sense given is 
fully satisfactory. The above is an abstract of a pe by 
E. Dolezalek in the Ann. Phys. Chem., 1898 (II.), 65 
894—920. 


Royal Institution.—On Tneeday, May 2nd, Prof. 8. A. 
Thompson, F.R.S., will deliver the first of a course of two 
lectures at the Royal Institation on “ Electric Eddy Car- 
rente.” These are the Tyndall Lectures. 


Electric Launch for the German Emperor.—It is 
stated that the Emperor William has ordered an electric 
motor boat:from the Imperial Dockyard at Kiel, to be ready 
for the regatta there this year. | 


А 


- 
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Institution of Civil Engineers.—The Council of the 
Institution bas made the following awards for papers read 
and discussed before the Institution during the last session : 
George Stephenson medal and mium to Mr. R. A. 
Hadfield ; Telford medal and premium to Mr. J. T. Milton; 
Watt medals and premiums to Sir Albert J. Durston, K.0.B., 
and Mr. H. J. Oram ; Orampton prize to Mr. Francis Fox ; 
Manby premium to Sir William Roberts-Austen, K. C. B.; 
Telford premiums to Messrs. J. M. Dobson, W. G. 
Kirkaldy, and A. P. Head. The presentation of these 
awards, together with those for papers which have not 
been subject to discussion, and will be announced later, 
will take place at the inaugural meeting of next session. 


The Royal Society.— Among the papers down for read - 
ing yesterday afternoon were the following :—Mr. A. A, C. 
Swinton, “The Luminosity of the Rare Earths when 
Heated sn vacuo by means of Cathode Rays.” Mr. H. A. 
Wilson, “On the Electrical Conductivity of Flames con- 
taining Salt Vapours.” Prof. J. C. Bose, “On a Self- 
recovering Coherer and the Study of the Oohering Action of 
Different Metals.” : 


Obituary.—The death is announced of Dr. Carte, J.P., 


chairman of the Dublin United Tramways Company, and & 
directcr of the Cork Electric Tramways and Lighting 


Company. 


The Charge against a Consulting Esgineer.— With 
reference to the report of the 5 of Henry Oleaver, 
which appears on page 708 of this issue, we hear that the 
prisoner was yesterday again before the Cheshire Court, and 
was remanded for another week to enable the police to com- 
plete the whole of their evidence against him. 


‚ Concert.—To-night Mr. J. Cecil Ball will preside at the 
Freemasons’ Tavern on the occasion of the annual Bohemian 
concert of the staff of the City of London, the Metropolitan, 
and the London Electric Lighting Companies. 


Railway Sigralling.— With reference to the recent 
accident near Forest, not far from Brussels, the Belgian 
Times and News says :— 

As a result ef the recent commission held by the Belgian Minister 

for Railways, it has been decided to adopt the entire English system 
in to signals—ths continual whistling which is so anno 
will be almost entirely done away with. кше; 

VCC discu by the 
Chamber of Deputies. Nothing definite has so far been decided 
upon. | 


Locomotive Boiler Testing.—The common difficulty in 
all boiler tests is the exact determination of the balk of fuel 
in the fire before and after the test. In a locomotive it is, 
writes Mr, H. H. Maxfield, easy to b» wrong sufficiently to 
make a A per cent. a a và ordinary test des 
place of thus estimating the fuel, he proposes to start wi 
a banked fire containing usually about 500 lbs. of coal; then, 
with coal supplied in 100-lb. weighed he would make the 
test run, retarn to the round house, and clean and bank the fire 
again. It would be easy to make the bank near to the size of 
the starting bank, and even if 100 lbs. out in the estimate, 
the difference on a run would not exceed, say, 2 per cent., 
and may easily be kept within 1 per cent. by being careful 
in the g. This plan is as the result of 
observations of express locomotives Jersey Oity and 
Philadelphia, when about 8,000 Ibs. of coal will be fired on 
the trip, 1,800 lbs. having also been added to make up the 
fire after spreading the bank, and another 300 at the terminal 
' tation, and, say, 400 to get up the bank after cleaning. A 
series of testa made on this system, and compared with the 
more laborious system of drawing the fire and starting de 
novo with weighed coal, have been found to give results 80 
close to the more careful latter method, as to warrant the 
adoption of the system for all general tests. The careful 
all-weighed system introduces too much work into the round 
house for it to be used for any long series of tests, and if the 
bank system is fairly aconrate, as it appears it should be, it 
are be useful, and might be also employed for stationary 
boi 


cipal 
German opinion given below is of interest. 


A German View of Municipal v. Private Ownership 
of Central Lighting Instaliations.—The annual meeting 
of the shareholders in the Berliner Elektricitäts Werke was 
held in Berlin on January 10th. In view of the 
recent discussion at the Society of Arts upon muni- 

ise and ita shortcomings, the expression of 
Negotiations 
between the officials of the company and the city authorities 
for the transfer of the lighting station to the city have been 
carried on for some time, but no definite understanding has 


been reached. The difficulty is, of courge, connected with 


the amount to be paid to the company. New regulations 
have, however, been introduced into the agreement of 1888 
between the company and the city authorities, and these 
came into force on Jan Int, 1899. The capital 
of the company is to be doubled by the issue df 
£630,000 new shares. The Allgemeine Company is taking 
one half of this new issue, and is to o ав а 
quid pro quo orders for machinery valued at £2,500,000. In 
the course of his address to the holders Herr Rathenau 
stated his reasons for thinking that municipal ownership 
would be disadvantageous, and that the present system in 
Berlin was preferable. These were two :—1. That bureau- 
cratic government does not lend iteelf to meeting the require- _ 
ments of consumers. 2, That private companies are 


Mr. J. O. Howell, eleotrical engineer, Llanelly, has been 
lecturing on Electricity," | | ч " 


Appointments Vacant.— Prof. Andrew Jamieson having 
resigned the professorship of electrical mnp neering at the 
Glasgow and West of Scotland Teobnioal College, applica- 


tions gre now being invited for the vacant chair. The. mini- 


mum salary is £400 per annam. See our “ Official Notices" 


this week. | 

The British Electrio Traction оразу want a contract 
or estjmating engineer to take. of the contract — 
ment. For particulars as to duties, &., see “Official 


Notices " this week. 


Only a Slip of the Pen.—A dent wishes to 
know what a contemporary:means by Joule's experiment 
for de the mechanical effictency of heat. The 
writer in question, evidently in one of those moments of 
mental aberration peculiar to him, wrote “efficiency instead 
of equivalent, but why our correspondent should appeal 
to us we fail to understand. Only a fortnight earlier the 
same gentleman attributed the Serrin arc seas, Ag Sellon, 

e Pope. 


and yet he believes himself to be as infallible as 


NEW COMPANIES REGISTERED. 


Electric Timber | Seasoning and Preservation Com- 
n ,428).— 

Toth, with а capital of £150,000. in £l share ж (60,00 preference) to 
ad agreements with: the Founders’ Syndicate, Limited, and 
W. C. Johnson 
timber and wood mer 


supp , and manufacturers of electrical apparatus. 
The first subscribers (each with one share) are :—F. О. Cross, 33, 
Grosvenor Terrace, Camberwell, S. E., accountant; H. B. Weaver, 11, 
Stone Buildings, Lincoln's Inv, barrister ; Oecil Brooks, 18, Fairholme 
Road, West Kensington, architect ; F. D. Head, 159, Victoria Street, 

., barrister; Lawrence Weaver, 83, Gloucester Place, Portman 
Square, W., architect; E. Choat, Grosvenor Villa, Loughborough 
Road, Brixton, 8.W., clerk; Geo. W. Brown, 28, Handforth Road 
Brixton, draughteman. The first directors (to number not less thes 
three nor more than ten) are to be nominated by the subscribe s 
ане &500 ; remuneration, £200 each per annum and £900 fot 


C 
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Lancashire Dynamo and Motor Company, Limited 
(61,447).—This company was registered on April 11th, with a capital 
of £100,000 in £100 shares, to carry on the business of mechanical, 
electrical and hydraulic engineers, machinery manufacturers, tool 
makers, steel, iron, and bra:s founders, boiler makers, mill wrights, 
electrical apparatus manufacturers, chemists, builders, &c. The first 
eubscribers (each with one share) are :—Nicholas Kilvert and Henry 
V. Küvert, Mark Lane, Withy Grove, Marchester, lard refiners; 
A. Tongue, 86, King Street, Manchester, chartered accountant; Wm. 
Oherry, Spring Clough, W , near Manchester, manager; Edward 
Pilkington, Olifton House, Olifton, near Manchester, colliery pro- 
prietor; William W. Pilkington, The Hasels, Prescot, 7 
раи manufacturer; Arthur P. Wood, Wynthorpe, Worsley, near 

nchester, engineer. The first directors (to number not less than 
four nor more than seven) are the first four subscribers; qualification, 
10 shares; remuneration as fixed by the company, but none is to be 
| paia unless £5 per cent. is paid. Registered office, 24, Corn Exchange 

uildings, Fennel Street, cheater. — ' 


Adams-Randall Telephone Patents, Limited (61,457). 
—This company was registered on April 11th, with a capital of 
£60,000 in £1 shares (10,000 £6 per cent. cumulative preference), to 
adopt an agreement with Charles Adams- Randall, and to carry on the 
business of a telephone, telegraph, and electric light, heat, and power 
supply company. The first subscribers (each with one share) ате: — 
John G. Halbert, 217, Earlsfield Raad, S. W., clerk; Wm. Н. Parker, 
79, Fordwych Road, West Hampstead, secretary; E. J. Broadbent, 
25, Albion Square, Dalston, N. E, clerk; Wm. Lloyd, 8, Mountgrove 
Road, Olissold Park, N., clerk; Joseph О. Colledge, 8+. Stephen’s 
` Chambers, Telegraph Street, E.C., colonial broker; John В. Hall, 45, 
Chatsworth Road, Brondesbury, N.W., secretary; T. G. Holloway, 
17, Kemble Road, Waddon, clerk. The first directors (to number not 
less than three nor more than six) are to be nominated by the sub- 
scribers; qualification, £100; remuneration, £50 each per annum. 
Registered office, 65, New Broad Street, E.O. 


Southampton Cold Storage and Lairage Company, 
Limited (61,494).—This company was куше on April 24th, with 
& capital of £250,000 in £1 shares (125,000 preference), to enter 
into an agreement with Arthur B. Baker, Howard O. Cooke, Tom H. 
Roberts, John M. Brown, and Robert H. Brown, jan, and to carry 
on at Southampton and elsewhere the business of cold storage ware- 
housemen, ice merchants, cattle slaughterers, electricians, suppliers 
of electricity, mechanical engineers, electrical apparatus manufac- 
turers, shipowners, cattle aporte &. The first subscribers (each 
wish one share) are:—A. 8. Baker, 27, Produce Exchange, New 
York, U B.A., merchant; Н. O. Cooke, 7, Ranleigh Avenue, Barnes, 
B.W., merchant; J. M. Brown, West Barns, Dunbar, B.B. manager; 
В. Н. Brown, jun., 42, Lancaster Road, West Dulwich, accountant ; 
T. H. Roberts, Donington House, Norfolk Street, W.O., solicitor ; 
L. J. W. Woodford, Oserleon House, Prestwich, Lancashire, 
` accountant; and E. Cousens, 86, Leadenhall Street, E.O., accountant. 
The first directors (to number not leas than three nor more than 
seven) are to be nominated by the subscribers; qualification, £500; 
remuneration, £100. each per snnum, and an extra £150 for the 
chairman; Arthur B. Baker and Howard О. Cooke are managing 
directors, and John M. Brown is the advisory director and manager 
for America. Rogistered office, 9 and 11, Fenchurch Avenue, E.O. 


Compass Trading Company, Limited (61,499).— 
This compauy was registered on April 14th, with a capital of £5,000 
in £1 shares, to acquire the business of Edward Mann, of Palace 
Chambers, 10, Bridge Street, Westminster, and to carry on the busi- 
ness of general engineers, contractors, financial, commission, and 
Pc agents, company promoters and manufacturers of and 

ealers in telegraphs, telephones, electrical apparatus, &o. The 
first subscribsrs (each with 100 shares) are:—Oharles A. Rollason, 
13, Berners Street, W., engineer; аен. Fletcher, 123, Abbey Road, 
N. W., architect; Alfred W. Paul, 18, Nicoll Road, Harleaden, N. W., 
gentleman; Edward T. Pimm, 34, High Street, Harlesden, licensed 
victualler; Emanuel J. Hale, 129, Rucklidge Avenue, Harlesden, 
gentleman; George R. Rollason, 26, Greenhill Road, Harlesden, 
engineer; Wm. F. Fearn, 3, Delahay Street, Weatmirster, solicitor. 
The first directors (to number not less than three nor more than 
ten) are Edward Mann, Westley H. Richards, and one to be 
nominated by the subscribers; qualification, £100; remuneration as 
the company may decide. 


Heaton & Smith, Limited (61,509).—This company 
was registered on April 14th, with а capital of £25,000 in £10 shares, 
to acquire and carry on the business of electrical engineers and elec- 
trical apparatus manufacturers carried on as '' Heaton, Smith & Oo." 
at Sydney Street, Salford, Lancashire, and to adopt an agreement 
with Harry Nuttall, Frederick W. Heaton, and Harry Smith. The 
first subscribers (each with one share) are:—Frederick W. Heaton, 2, 
Pembroke Street, Seedley, Salford, electrical engineer; Harry Smith, 
Carlton Villa, Victoria Park, Manchester, electrical en ; John 
Eades, 6, Fitzwarren Street, Pendleton, carriage builder; Richard 
Heaton, 19, Raby Street, Moss Side, Manchester, agent; Thomas L. 
Marsden, 25, Olyde Road, West Didsbury, publisher; J oseph A. Shaw, 
203, Chapel Street, Salford, hatter; Robert Watkinson, 2, Bank 
Street, Salford, brass founder. The first directors (to number not less 
than three nor more than five) are:—Frederick W. Heaton, Harry 
Smith, and John Eades ; qualification, £1,000; remuneration as fixed 
by the compapy. 


Anglo-Belgian. Welsbach Incandescent Gas Light 
Company, Limited (61,519).—This company was registered on 
April 15th, with a capital of £160,000 in 70,000 preference, 75,0C0 
ordinary and 5,000 deferred shares of £1 each, to acquire the under- 
taking of the Société Anonyme Belge d'Incandescence (Systeme 


Auer), 1 in Belgium, to adopt an agreement with the 
Oontinental Trust, Limited, and to carry on the business of ine in- 
descent light and gas fitting manufacturers, suppliers of gas and elec- 
tricity, electricians, electrical, mecbanical, gas and general engineers, 
&. The first subscribers (each with one share) are :—J. T. Norman, 
Avalon, Potnoy Oommon, 8.W., consulting chemist; A. J. H. 
Robertson, Moredum, The Park, Highgate, charte:ed accountant; 
A. J. Stanton, 2, Listria Park, Stamford Hill, N., cashier; H. Ganter, 
13, Elm Grove, Hammersmith, secretary; H. G. S:ephenson, 31, 
Lombard Street, E.O., solicitor; E. Turkington, 11, Dovecote Avenue, 
Wood Green, N. clerk; C Mackintosh, 4, Wetherby Gardens, Sou:h 
Kensington, solicitor. The first directors (to number not less than 
three nor more than.seven) are to be nominated by the subscribers ; 
qualifiostion, £100 ; remuneration, £150 each per annum, and £2(0 
for the chairman. Registered office, 17, Old Broad Street, E. O. 


Vaughan & Son, Limited (61,526) —This compsuy 
was registered on April 15th, with a capital of £50,000 in £1 shares, 
to. on the business of mechanical and electrical engineers, 
machinists, tool makers, iron, brass and steel founders, and manufac- 
turers of and dealers in cranes, hoisting a tus, dynamos, electric 
motors, electrical apparatus, engines, „ generators, &c. The 
fi est subscribers (each with one share) are :—Wm. H. Vaughen, engi- 
neer; John T. Vaughan, engineer; and Miss Henrietta Vaughan, 
Lindum Lodge, Fallowfield, near Manchester; Thom» Foster, 
eap d Lane, Levenshulme, near Manchester, engineer; Jobn Mark- 
ham, bank manager, and Mrs. Elizabeth Markham, Lincoln and 
Lindsey Bank, Lincoln; Mrs. Gilbert T. Sadler, Haz?ldens, Erddi 
Road, Wrexham. The first directors (to number not less than two 
nor more than five) are Wm. H. Vaughan, John T. Vaughan and Thomas 


Foster; qualification, £100, 


Sloan Electrical Company, Limited (61,528).—This 
company was registered on April 15th, with a capital of £15,000 in 
£1 shares, to acquire the business carried on by Lawrenca G. Sloan, 
at 12, Golden Lane, E.O., as agent for C. Conradty, of Narnberg, and 
to carry on the business of electricians, electrical and mechanical 


. engineers, electrical apparatus manufacturers, and Age ot 
are — 


electricity. The first subscribers (cach with one share ; 

George Strong, 40, City Road, E.O., fancy box maker, L. G. Sloan, 
manufacturers manager; B. Harrison, cashier, and John M. Sim, 
clerk, of 12, Golden Lane, E. O.; M. Roberts, 5, Dowgate Hill, E. O., 
воет: Theo. Hellers, Ph.D., 31, Batonm Gardens, West Kensing- 
ton Park, W.; James W. Rook, Ohelmsford, manufacturer s agent. 
The first directors (to number not less than two nor more than five) 
are Lawrence G. Sloan, John A. Roberts, George Strong, and Wilbelm 
Buchrenbacher; qualification, £250; remuneration as fixed by the 


company. 
—À— Mn 


CITY NOTES. 


The British Electric Works Company, Limited. 


Тиз is the title of a company, the prospectus of which has been ad ver- 
tised during the past week. It is formed to purchase for £142,000 (pay- 
able as to £40,000 in ordinary shares, £45,000 in cash or ordinary 
shares, or partly in both, and the balancs in eash) the establishment of 
an electrical manufactory, freehold land, buildings, and plant, plus 
certain leasehold property and stock (25,000), valued at £110,888, 
thus leaving £31,112 az the purchase price of the remaining assets, 
namely, certain patents, goodwill, &c. As the factory has been but 
recently completed and equipped, there can be no statement of profit 
other than those estimated, and there is, therefore, a great deal that 
is problematical about the prospectus. The objects of the company 
are, according to it, to manufacture switches, telephones, terminals, 
and lampholders, and other electrical accessories, also motors and 
controllers for tramway and other purposes. 

In all these departments of the electrical industry there is, as most 
of our readers know, considerable competition already, and аз telo- 
phonic instruments are specially mentioned, we may direct attention 
to the fact that, although there are some English factories devoting 
special attention to this branch, a great deal of work in this line is 
done abroad, mostly on the Continent. It is worth inquiring whether 
the labour conditions there are not more favourable, and whether 
automatic machinery (used also there) is going to rectify these in 
favour of the new concern. Terminals are already competed 
for here pretty keenly, and lampholders ditto. We do not 
seo that there is anything put forward to justify the optimistic 
view of the promoters, but as there are some good business 
men associated with it, it is quite possible they may succeed in 
developing a paying business, though investors should bear in mind 
the risks they are taking where so much is in the nature of an experi- 
ment, an experiment made in departments of the trade where keen 
competition already exists. The capital it 16 intended shall stand 
thus—£50,000 preference shares, £85,000 ordinary shares (of which 
£40,000 to vendors in part payment), and there are £50,000 of first 
mortgage debentures already placed (it would be interesting to learn 


-with whom), a total of £185,000, so that deducting the £143,000 to 


the vendors, there will remain £43,000 for working capital. 
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Snbmarine Cable Trust. 


Tun Marquis of Tweeddale presided on Wednesday, at Winchester 
House, over the twenty-eighth annual general meeting of shareholders 
of the above company, and, in moving the adoption cf the report, 
said the revenue for the year was £21,476 as against £22,997, or an 
increase of £15,041. It would be seen, however, that the balance of 
dividend received from the Eastern Extension Telegraph Com 

in respect of the quarter ended December 31st, 1897, £1,015, had 
been brought into the present revenue account, while the dividend 
and bonus on the company’s shares in respect of the corresponding 
quarter of 1898, £4,315, payable on the 27th inst., bad not bsen 
included, but would appear in next year’s accounts. The amount of 
the Eastern Extension Company's dividend credited to the revenue 
acoount this year was £2,214 less than was credited to the account 


their books, baut 
after that date, so that they had not been able to include 
it until actually received. The revenue account had only been 
credited with three quarterly dividends from the Central and 
South American Company, as the last dividend was not received till 
the 18th inst., but against that they received one Ie dividend 
from the Western and Brezilian Company. They that the 
Brisilian Company's shares had undergone alteration in the past year, 
but the Trust had not been affected by the transaction. B> far as 
they could see, the present securities held by the Trust were likely to 
remain undisturbed, so that they would be able to meet the coupons 
aud have a surplus available for the redemption of some of the 
certificates. The drawings would take pes next year and bs paid in 
accordance with the terms of the trust deed. When the whole of the 
certificates could be purchased it was, of course, impossible for them 
to form an exact opinion. He must say one or two words in respect 
to wireless telegraphy, which appeared to have affected the minds of 
shareholders more than, perhaps, it should have done. Ia their 
opinion, wireless telegraphy would never become a sérious rival to 
sub-ocean telegraphy, and men like Prof. Marconi, Mr. Preece, Prof. 
Fleming, and others, knew the difficulties, some almost insur- 
mounta which would have to be overcome before wireless tele- 
poy vonid be of any use for long-distance telegraphy. They 
the system had a field for operation, and it was quite con- 
ceivable that ead of its injuring the submarine cable, it might, 
under certain circumstances, be a benefit to it. 
Mr. PERDER seconded the motion, and it was agreed to. 


Eastern Extension, Australasia and China Telegraph 


Company, Limited. 


Tus fifty-first half-yearly ordinary general meeting of the above com. 
pany was held on Wednesday afternoon, at Winchester House, the 
quis of Tweeddale presiding. 

In moving the adoption of the report the OHarBMAN said the gross 
revenue for the half-year under review amounted to £260,431, or an 
increase of £15,289. The working and other expenses had amounted 
to £100,085, showing a decrease of £2,759, due to the cost of the 
maintenance of cables having been less in the past balf-year than in 
the g period of 1897. Their financial year having closed 
on December 31st, he dare say they would be interested to know what 
were the gross receipts and expenditure of the whole year. For the 
whole year tho gross pery dn amounted to £567,713, or an increase of 
£1,822, while the expenditure amounted to £202,958 against £202,209. 
The dividends bad been distributed during the year, viz , a divi- 
dend of 5 per ле ш A onna Oa кушрт ыш; 
making a total distribution of 7 per cent. for the year. The revenue 
balance of £51,948 had been carried to general reserve fand, which now 
stood at £825,609, after having been debited with £56,805 to the cost 
of cable renewals carried out in the half-year under review. These 
renewals had been made in the Tasmanian-Victorian, Saigon-Hong 
Hong, and the Banjoewangi 


per 
tures took puo on July 1st, and thus reduced the debenture 
debt, whic 


by Spain in reapect of the cables in the Philippines and 
Spanish believed the United 


authorities in the Philippine Islands were of the most satisfactory 

. The development cf the insurrection in the Philippines 
haviog made it impossible to maintain efficient telegraphic com- 
munication, the company were for a short time compelled to close all 
their stations in the islands of Panay, Negrcs, and Cebu, and with- 
draw the staff to Manila. The times were very exciting ones for their 
ste ff, but they conducted themselves, as usual, with great courage 
and with equal prudence, and elici’ed great praise from those 
who were on the island. Since the close of the year 
the Panay-Negroes cable had been re-opened for public 
traffic, and by arrangement with the Government of the 
United States, the company's Manila-Capis cable had been extended 
t^ Ilo-Ilo direct, thus making the latter commurication independent 
of the unsatisfactory landlines between Oapis and Ilo-Ilo. This had 
given very great satisfaction to America, both in Ilo-Ito and Manila, 
They had seen from newspapers many references to telegraphic com- 


commencement of the meeti 


‘munication bstween the United States and Australia and between 


Canada and Australi, nothing, however, was held by the 
adjourned last month, and,  jadging 
from recent questions in the House of Commons, the 
British scheme had not advanced beyond the consideration stage. 
The off zr the company submitted was be fore the various Govern- 
mente, and no doubt they might look forward to the matter being 
settled in one way or another in the course of six months Oonsider- 
able discussion had also taken place of late in reference to the cable 
charges, and suggestions more or 1:8 impractioal had been made from 
time to time for reducing the tariffs. It should aot be forgotten 
that during the last few years the ta iffs ov зт nearly the whole of the 
company's system had been revised and substantislly reduced, and 
taking dista nce for distance, their charges compared favourably with 
those of any other tariffs in the world. When the Australian tariff 
was reduced from 9s. 4d. to 4s., under a guaranteed ment with the 
Australian Governments, such a heavy loss resulted, that the Colonie: 


requested the company to raise the tariff from 4s. to 4s. 9d. per wo.d. 
Consequently the existing tariff was actually fixed by the Australian 
Governments themselves, and 16 was incorrect as as unfair to the 


company to accuse it of maintaining an excessive rate to Australia. 
Besides that, by an elaborate system of , merchants could 
transmit a great number of words at the cost of one, and that made 
the tariff only a few pence per word. That agreement of 4s.91. а 
word had another year to run, and if the Governments wished it to 
be reduced the company would be ready to arrange for it either by 
guarantees or by a renewal of the subsidy, which came to an end that 
year. He daresay that those present would expect some observations 
ia re:pect to wireless telegraphy. It was not surprising that investors 
wko had regarded cable securities аз amongst the soundest securities 
іс the market should be startled and alarmed to hear that telegraphic 
messsages could be transmitted from one point to another without 
cables, and that their property would bacome of comparatively little 
v lue. B:cause messages could be sent without wires between two 
places not far apart, it was inferred that the same could be accom- 
plished equally well over long distances, and accordingly a few shares 
were thrown on the market, and caused & serious , similar to 
that which occurred io gas shares when electricity became known. 
Tne system of Prof. Marconi was interesting from a scientific point 
of view, aud in practice, he believed, would be of considerable value 
for shipping and lighthouse purposes. It would be also of use 


in short connections, and 16 was quite possible the cable com- 
panies might apply it as feeders from points a£ short distances from 
their main lines, or interruptions, but that it would ever suo- 


cessfully compete with submarine cables was, in the opinion of those 
mon ер of forming an opinion, in the highest degree im- 


Mr. Bavan seconded the motion, which was carried. 


Consolidated Telephone Construction and Manafac- 
turing Company. 

Ма. О. L. W. FrrzaBBALD presid ad on Thursday afternoon of last 

week over the adjourned extraordinary general mestiog of the above 

company held at Winchester.House for the purpose of receiving the 

report of the committee арр -inted at the meeting oa August 18th last. 


At the commencement of the meetinz the ORAIRMAN said they had 
batter dispose, first of all, of the question of proxies. Нз had sent 


out proxies because the commi:tee sent out proxies, but he was 


informed that it would be illegal to use them at that meeting. 

Мг. Appisom, the solicitor of the company, said their articles of 
ass ciation were clear that proxies must be lodged before the 
. That meeting oom nencad when it 
was first held, and they were from that day merely as a continuation 
of the original meeting, and it was impossible for the proxies to be 
issued. e opinion of Mr. Buckley, Q.0., one of the greatest 
experts on company law, had bən taken, and he advised them 
clearly that proxies not sent in before the meeting on Augast 18th 
were not available. 

The CHAIBMAN said all the shareholders had had the report of the 
commi tee, and it was for them now to dec.de what course to pursue. 

Mr. W. R. Lawson, on bebalf of the commi:tee appointed on 
August 18th, said that 63,000 proxies were in favour of the com- 
mittee's report, and 40,000 in favour of the chairman's. They would 
remember that at the first meeting of the company proposals were 
made by the directors very suddenly and unexpectedly that the com- . 
pany should be voluntarily wound up. The shareholders were so 
much taken back that they positively declined to act on the spur of 
the moment, and they appointed a committee coneisting of himself, 
Mr. Stoop and Mr. Obarles Woolley. The committee at once com- 
menced their investigations, and with the assistance of two of the 
directors obtained a very considerable amount of information about 
the work of the company during the past few years. At an early 

it was evident to them that if the company was to 
survive at all the management should be considerably changed. One 
of the principal defects of management was the absence of any 
technical skill or supervision over the works They looked round to 


tee where they could remedy that defect, and eventually they 


induced Mr. Hubert Jackson to come upon the board, They would 
see from the committee's report that they had been in negotiation 
with the chairman in a most friendly spirit, and they did think that 
they were on the point of settlement with the chairman. They had 
ап interview with the chairman, and on that occasion neither the 
chairman nor Mr. Baker distinguished themselves by their courtesy or 
civility. With regard to the chairman personally, it might be 
pointed ont although he retired from the practical management of 
the company in 1892, yet he had always supported the manager, 
and on many ocasions where there were divisions on the board, he 
supported the manager on his casting vote, and on that ground they 
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manship, and that bad resulted in the dead-lock. He thought it was 
due, however, to the chairman, to say that what measure of success 
the company had, took place when he was practically responsible for 
the management. If they adopted 10 committee's report they would 
defeat the motion for Dans uidation, and they would also 
pase a vote of no confidence in the! board, whose duty it would be 
then to consider their position. He concluded by моа the adop- 
са of the committee's report, and this was seconded by Mr. H. 

Oop. 

The Onarnman said that his colles on the board took the 
management out of his hands in 1692 by appointing Mr. Menzies as 
ры manager. He denied the statement of the committee that 

Mensies was nominated by himself. He had done his beat for 
15 years to promote the grax id of the EN and be had lost 
=. thousands of pounds . He denied that Mr. 
"Baker and bimself had d to put tthe pom ree? о into liquidation, 
and said that if the undertaking had been managed in the lax way 
suggested by the committee, it would not be in such order az it 
was. All that the company wanted, in fact, was or Leaving 
oe of consideration the question of directors, the oobis LSU 8 report, 
he contended, amounted to a recommendation to the sbareholders to 
int an electrician and a works’ шар and to get a traveller, 
the proposals which he bad made himself in his circular reply 
шош ю роо thesame thing. The whole aspect of matters 
concerning the pne industry had been cbanged since their 
meeting in August by the Post Office proposals. 

Mr. A. H. BAKER denied the statement of the committee that 
‘the meeting cf August 18th last was called by the directors for 
winding up the company. At that time the competition was so 
keen on the part of foreigners, who were not trammelled by trade 
unions, that tbe company were practically making no money, and the 
: directors, as trustees for the shareholders, brought before the latter, 
straightforwardly, the question of liquidation, bat they had not sug- 

hat course should 12 taken. He afterwards асо ied 


especially in view of the entire 
position of affairs sinte their last meeting, as mentioned by the 
chairman. 


pon 11 votes 


Stock Exchange Notices, —Applications have been made 
to the Stock гоо Oommittee (1) to appoint а special settling 


. day in and to a Fig peers to Davis & Timmins, Limited— 
60,000 ordinary edinary tages o £1 each and 60,000 6 per cent. cumulative 
reference shares o 


£1 each; (2) to a point a special settlin day in 

: British Insulated Wire Company; Limited—39 ,935 vendors’ ym 

shares of £5 each » fully paie, an a further issue of 40 ape 
es to 


of £5 each, fully paid: and (3) to allow the following securi 
quoted in the Official Official List: & Oo., Limited—233,334 
cent. cum preference shares of £1 each, (шу рид, Now, 616,867 
to 750,000, and 293, 334 first mortgage 4 per cent. irredeemable 

debenture stock, 

The Chatham, Rochester and District Electric Light 
Kompany, Limited —a\ At this company's meeting, held on 18th 
Ohatham, the chairman, in moving the adoption of the report, re- 
ferred to the PRAE improvement in the position of the company, having 
made a pros: during the year, also to the additional plant thes were 

pui and have on order, for the purpose of meeting 


5 demands of customers, and also for provi an all- 

day supply. rigid was made to the extensions 8 

the year. and accounta were adopted. The retiring 
Neem. В V. Fuller and F. N 


Crowded Out.— Reports of Cuba Submarine, Oriental 
Telephone, and Eimore’s German and Austro-Hungarian meetings are 
held over till next week. 


‘TRAFFIO RECEIPTS. 


Blackpool and Fleetwood Tramroad Com mpany. —The receipts for the week 
pierre April ud, 1809, were £801 4s, 11d.; aggregate to date, £3,647 6s. 7d. 


"The Bristol Tramways and Oarrisge for the 
week en April : 21st, 1899, po 148, 10d. ; о озоор кеа 
1898, £2,600 8d.; increase, £9 1 


The City and 8ootb London SUP acess receipts for the week 
ending April 23rd, 1809, were £1 025 ; week ending April 24th, 1896, £998; 
increase, £27; total receipts for half-year, 1899, £18,326; corresponding 


xeriod, 1898, £17, 769; increase, £557. 8 open, Bj. 


The Dover Co ио Electric Tramweys.—The receipts for the week 
ending. Apri . 1809, were £160 Os. 64.; week ending April 28rd, 
1898, 4125 Ti ; уса А £34 28. 6d. Total receipts to date, 1899, 


42,421 66. 9d.; corresponding period, 1898, £1,821 28. 2d.; increase, £600 
4s. 7d. Miles of track open week ending April 22nd, 1899, 8; week 
ending April 23rd, 1898, 8. Car miles run week ending April 22nd, 1899, 
4,245; week ending April 123га, 1808, 3,149. ш of cars, week ending 
April 22nd, 1899, 11; week ending April 23rd, 1808, 7. 


2 


The Dublin ne i Compeny.—The receipts for the week ending 


Friday, Apr 1 21%, were as follows:—D. U. Co., horse oars, 
#188 4s. j dise, electric um d £1,029 38s. nas D. 8. D. Co., electric cars, 
£868 175; total 3 1 correspondip g w last D. U. T. 
Co, h ds. 108.; ; ditto, electric cars, 2508 104. ; 
D. 8. D. Co., 3 £560 0s. 8d. : » £8,671 Ва. 11d.; increase, 
£62 68. 8d.; ag gate to a date, £58,048 2s. 84.; ditto o last Ao 250189 Ba. Id.; 
increase to date, £2,908 198. 2d. ‘Worked: gu Vg 


electrically, 26 miles by horses, as against 11 oe Di liy, and 
miles by horses, for the corresponding period last year. 
The Шуерроо! Overhead Railway Com 
April Ard, 1809, mounted %0 А188; 
bos; decrease » £100, 


The South Staffordshire Tramwa 


The receipts for the week endis 
corresponding week last your 


vg Сог Company.— The receipts for week ending 


A Ast. 1899, were 2606 ong 1 for 16 мыны 
бро быс, 5а. ; Дек ending April i 195. 2566 ; aggregate recelpte 
for 16 6 weeks, £9 04 6s. 10d. 


STOCKS AND SHARES. 


Wednesday Evening. 
Curer among the features of the week in the Electric a vli эм Market 
bas been the sbarp rccovery in those telegraph securities 
been so unduly depressed by fears of aerial companies’ co Tu 


Writing a week ago, when the fall was being most acutely felt, we 


strongly urged that the rcare was considerably overdone, апа that 
those people who bought Eastern at 163, or Eastern Extension at 16, 
would probably not regret it. The prices are now 170 and 163 
respectively, and we still consider both descriptions afford fair pros- 
pect for a further rise, having regard to the fact that the wireless 
system will, in all likelihood, be made to serve as the handmaid of 
the existing companies, rather than as their enemy. With reference 
to the new Pacific cable, it was stated in the House of Commons the 
other day:that the Government were not in a position to make a 
statement upon the matter at present, so the market, being relieved 


: from this incubus for a while, has almost recovered its usual equili- 


 brium. Anglo-American Deferred have picked up { to 131, as have 


. observable, the price keeps close round 18}. 


Direct United States at 111. Brazilian Submarine exhibit no quotable 
change at 153. Globes remain at 12, and West Indian ane Panama 
are a steady market at 2 to 2}. 

A fair amount of "good" buying of City Electric Lighting is 
The Btock Exchange 
—always ready to tske this company's part—is anticipating that the 
Corporation of London will maintain the City Odtnpany's monopoly, 
as sgainst its competitors, with the view of taking over its wires at 
no very distant date. Metropolitan Electrics have been rather 


. pressed for sale, and the price at 17 is j down on the week. Bt. 


Jamess and Pal Mall (commonly known in the market as 
" Jimmies”) are 1 down at 172, and there is a good deal of 


curiosity manifested as to how the new capital is do be issued. The 


company’s Bill was read a second time in the Mouse of Lords 
on Tuesday. Charing Oross are dull at 11}, but no variation 
is noticeable in Chelseas at 8 buyers, Honse-to-House at 9. County 
of London are the turn easier at 11}. 

A new company has made its appearance this week under the title 
of the British Electric Works Company, Limited. The vague general- 
isations about anticipated profits in the prospectus would, we suppose, 


. be sufficient to make any intending investor recognise that he was 
. embarking in a highly speculative concern, and the amount of the 


purchase money is more than £30,000 above the value of the tangible 
assets, as at forth in the prospectus valuation. Another novelty in the 
mazket has been the revivifying of the shares of the Wireless Telegraph 
and Signal Company, Limited. Dealing in these shares has always been 
more or less a matter of negotiation, but а demand has lately sprang 
up, and the £1 shares are quoted about7. The original capital of the 


` company when it was formed in July, 1897, was £100,000, but this 


was doubled about six months ago. The board of directors is a 
thoroughly practical one, but as the company has never paid any 
dividends the present price seems quite exalted enough. 

In the railway market there is renewed talk of the era when both 


the District and the Metropolitan Companies shall have come within 


the compass of the electric traction department. The price of Dis- 
triots is 39, and the clique which controls the stock is doing nothing 
at the moment. Metropolitan Consolidated is quoted 1254 to 126}, 
and is largely of the nature of a sound investment security. Although 
the return to an investor is not large, we think that the stock is 
worth attention now in anticipation of better times to come. 
Waterloo and City are unchanged at 69. 

Among manufacturing companies there has been a weakening cf 
Henley'e, the price marking a fall cf 1 on the week to 24, bat there 
is nothing to account for the drop beyond a little selling in a 
market already possessed of quite enough stock. Baboock and 
Wilcox are 39, Willans & Robinson 104, while Electric Oonstruction 
ave still 21. A fall of 10s. has reduced the price of British Electric 
Traction to 183, but beyond this there is little worthy of attention 
in the traction section. Among tramways, Anglo-Argentine are } 
flatter at 41, the report still inducing some of the holders to get out 
of their shares. 


— 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Bannon done 
Present AMB or Dividends for eren рег eek 
à aras m three years. | “April 19th. Tt seat 96th. "Apr Veh, 
pd 1897. | 1808. Highest.| Lowest 
194,400 African Direot Telegraph, 4 95 x T" éi e.. | 100) o is .. |100 —104 1100 —104 8 S 
25,000 Amazon Telegraph, 8 . cos eee eee ove 8 — 4 8 = 4 eee eve 
125,000 Do. do. 5% Debs. Red. 85 ding ax .. | 100 87 — 92 87 — 92 seis 965 
906, 500 Anglo-American Telegraph  ... 5 dive $i 528 Stock 22 18и 8 Yir £3 9e 60 — 03 xd| 62 — 65 65 61 
3,047, 2201 Do. do. 6 Pref. er vii Stock 109 —111 xdi1124—118] 115 | 1104 
8,047,220 Do. do. Def УРА © ‚> we. [Stock 8s. 13 — 133 134— 133 144 | 13} 
205,151 | Brasilian Snbmarine Telegraph ui 258 Md .. 10 7 Ф 7 * ,. | 16 — 16 15}— 152 162 | 167, 
75,000 Do. do. 5 P Debs. 2nd series, 1906 ... | 100 we |110 —114 110 —114 кз ss 
44,000 Chili T hone, Nos. 1 to 44,000 ees СІТІ) ees ese b 18 21— 8 21— 8 [E eee 
10, ‚0006 Comm Cable eee eee еее eee eee 100 8 8 * i — 106 185 —195 "TI TII 
} 1,882, 5231 A: Y Bterli 500 year 4 5 рор. аре Вед. 10 а TC заар 104 —106 106 | 105 
224,850 | Consolidated Telephone Construction an Mundi - ко des 
16,000 | Cuba Telegraph ... m ae AT eee ses 7 8 $ 9 — 10 й 100 104 | 10 
6,000 Do. 10 % Pref. АЕА evi ез ves е 10 10 19 — 20 19 — 20 
12,931 Direct Spanish Telegraph eee eee TI eee [Ir 4 eee 4 — 5 4 — 5 ee eo 
: 6,000 Do. do. 4 4 е Pref. eee soe 10 TI E 1 94— 1 ә 
c 30,000} Do. do. Debs., T 1 to 6,000 4b .. |106 —109 108 —100 Я 
60,7101 Direct United States Cable 888 $e ЗФ | . . | 104— 111 |11 — 11j 115 | 103 
. 130,000 | Direct West India Cable, 4 % Reg. Deb. | 100| .. n .. 1102 —105 102 —105 024 | ... 
4,000,000 | Eastern Telegraph, Ord. Stock . ses vit Stock 64% 7 Ф | ... |160 —170 xd167 —172 172 | 161 
1,795,000 Do. 5i Pref. Stock ..1100| . = .. |100 —104 xd|l0l —104 1094 | 1012 
89,900 Do. Debs., а August, 1899 .. 100 5 5 .. | 99 —102 100 —103 к as 
1,482,268 Do. i Mort. Del eee ceo . 8 4 4 eae 125 —129 123 —127 1234 TI 
250,000 A aria Bru Ашташ, Е China Telegraph 7. 7 7 7%|16—17 |164— 17 174 | 168 
М 5 us. u © 900, ann. . 
18,2001 drgs., reg. 1—1 040, 8, 976— 4,396 100 | 5 5 Ф 99 —108 99 —108 1013 | 101 
64,4001 Do. p Bearer, 1 ‚050—8,97 5, 4,827—6, 100 | 6 b 100 —108 100 —108 adi ssi 
astern an u 54 Mort. . 
85,1001 900 red. ann. drgs., Heg. os. 1 to 2, 848 100 | 8 А 99 —108 99 —108 y 7 
46,5001 Do. do. do. to bearer, 2, 844 to 5, 100 : s 100 —108 [ITI 006 
4 
4h 
6 
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300,0001 Do. 495 : 

180,287 Globe Telegraph an Trust (ry) ese ees eee eee 10 53 11 124 11#— 12} 12 11j 
: Do. do. 6 % Pref. iuc we Е 1. 6 16 — 17 |15j— 16} | 164| 15} 
ifax an hmm able, st Mort. De S TM. 

92,600 within Now. 1 to 1,300, Bod J 100 |... | .. |... | 99 —102 100 —109 | 994 
100,0001| London Platino-Brazilian Telegraph, 6 y 4 Debs. .. * | 100 | 6 6755... 108 —111 |108 —111 : 
400,000 | National Telephone, 1 to 490,000 Ge ww] BNET 6 4 — 44| 4H 
15,000 Do. 6 9 Cum. lst Pref. ..  ..  ..| 106 6 6 11—18 11 — 18 114 

15,000 Do. 6 % Cum. 2nd Pref. .., 10 | 6 6 6 11 — 13 11 — 13 
250,000 Do. A Non-cum. 8rd Pref., 1 to 250,000 | 5 5 b 5 5j | 4— 51 $i 

1,829,4711 Do. 84 % Deb. Stock Red. Stock 34% | 34% | 34% | 99 —102 | 99 —102 |1004 | 99 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/5 5 5 i— 1 — 1 
100,000 Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 .. |105 —108 [105 —108 

11,839 | Reuters өөө cee cee ove 815 5 m 7— 8 7— 8 

8,381 | Submarine Cables Trust ^ Wes v" Р S. |Cert.| . ies 187 —142 xd|137 —142 
58,000 | United River Plate Telephone -— дә бөз 5 5 6 95 | 43— 65} 4$— 54 
151,7337 Do. do. 5 % Debs. ... * s.. |Віоск| . 8 104 —107 104 —107 
200, 0007] West African Telegraph, 5 95 De 100 | 5 5% 99 —102 99 —102 


80,008 | West Coast of America, Мов. 1—80, 000 and 53, 001—593, 008 24 1 1— 1 
150,000 Do. do. 495 Debs., 1—1 ‚500 gua. by Bras. Sub. Tel. | 100 


889,521 | Western and Brazilian Telegraph 4 4 95 Deb. Stock Red. ... Stock 


103 —106 103 —106 
106 —109 106 —109 


88,821 West India and Panama Telegraph eee [IIl [III 10 1 8 see 2 c 21 2 — 24 21 2 
84,563 Do. do. do. 6 4: Cum. 18 Pref, ... | 10 |6 6 .. 11 — 111 | 109— 111 114 102 
4,669 Do. do. Cum. 2nd Pref. . 10 | 6 6 is 9 — 10 9 — 10 91 9 
80,0001 Do. do. do x ‘Dobe, Nos. 1 tol ‚800 100 | 6 5 105 —108 |105 —108 ёва eke 
158, 1001] Western Union of U.S. re. 6% Ster. Bonds ... | 100 6 6 100 —105 1100 —106 TM - 
| 
nam c сыы | . | 
ELECTRICITY SUPPLY COMPANTES. | 
80,000 сыны Oross and Strand йен Suppl 802 5 6 7 Ф 8 Y 11 — 12 10j— 114 114 | 108 
20,000 do. do. 41 9, On Cum. е 5 eee eee 0 — = в eee 
84,000 "Oheisen y Electricity Bupply, Ord ., 85 5 6 6 % 71— 71— 8h 8} 8 
100,000 do. V Deb. Stock Red. . Stock 44 44 „ |114 —116 114 —116 dsi де 
60,000 | City of "London Electrio Lighting, Ord. Pion ee 10 | 7 10 6 T. 174— 184 171— 184 18} | 17j 
. 40,000 Do. 6 Qum. Pref., 1 to 40,000 TT ees eee 10 6 6 rdum — uS 15 — 16 154 15} 
400,000 Do. 5% Deb. Stock, Scrip. (iss. at 2116) all paid 4165 b 124 —129 ii 28а 
40,000 | County of Lond. & Brush Prov. Е -» Ord. 1—40,000 | 10 | я ^ nil 11 — — 12 11 — 12 lx ... 
30,000 Do. do. do. 6 Y 40 3 10 6 6 6 Ф | 14 — 15 14 — 15 is TT 
17,400 Edmundsons leo. Oorp., Ord. Shares 1—17,400 mm өөө 5 eee b TI t 54— of st of eee eee 
19,661 | House-to-House Electric Light Supply, Ord., 101 to se in 5.4 6 B 8— 81— 9 ie а» 
12,000 Do. 7% Cum. Pref.. 5 7 7 $us 9 — 10 9 — 10 sea sis 
110,000 | London Electric Supply Corporation, Limited, Ord. eas 8 .. s 8)— 4 81— 31 32 8j 
48, m do. 6 % Pref. 5 as 6% | 6— 7 — 7 6} 61 
100,000 do. do. 4% lat Mt. Db. ium Rd. |Btock 106 —108 |106 —108 ds ius 
63,500 Motzvpoitan Electric Supply, 101 to 63,500 . | 1015 * 6 * 6 % 17 — 18 1 174 174 | 1648 
. 22,600 Nos. 62,501 to 85,000, £7 pai 10 18 — 14 124— 134 181 | 13 
220,0007 45 First Mortgage Debeatare Btock 449 410 .. |117 —120 [118 —121 1204 | ... 
6,452 Notting Hin Blectrio hting eee вое 10 4 6 6 rs a 17 164— 17% eee , 00s 
81,980 | Bt. James’s and Pall Mall mci Light, Ord ба 5 1037 145 14 17 1 17 — 18 18 173% 
20,000 Do. do. 7 Ф Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 us (xs 
65,000 | South London Electricity Supply, Ord., £3 peid . sès 5| .. И К 81— 8 8i— 34 88 35 
79,900 Westminster Electric Supply, Ord., 101 to 80,000 des 519 Ф |13 Ф 12 Y | 16 — 16 15 — 16 154 | 15 
* Bubject to Founder's Shares. NN Liverpool Stock Exchange. 
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SHARE LIST OF ELEOTRICAL COMPANTES—(ontinaued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES, 


Present Btock * Dividends for | Ol Closing "dura — 
NAME. i uotation otation 
. est | Lowest. 
60,000 | Aluminium “© A” shares, Nos. 1—60,000  ... A e 1 i 24— 84 229— 8} "o - 
90,000 Do. 4j 95 1st Mort. Deb. Stock Red. ee „ (Stock) .,. .. | 95 —100 95 —100 "- жез 
80,000 es ae ee 8 E E ТЕТ s 10, ... 6 95| 184 — 19 18j— 19 18H| ... 
0. 0. um. 

200,000 Do. do. 5 95 Perpetual Debenture Stock . . |Stock| ... „ |120 —129 126 —129 128} | 126; 
90,000 | Brush Eleol. E . Ord., 1 to 90,00 26i - 8 “a к 
90,000 Do. o. 4 % Par 6 % Pref., 1 to 90,000 2 T - 

195,000! Do. do. eb. Stock eee Stock ees eon 
50,000 ро. до. 3d ad Deb. Stock Red. Stock 103 | 102 
20,000 Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 13 12$ 
90,000 Do. do 44 95 1st Mort. Deb. Stock Red. Stock s ‘ 
85,250 | Central London Railway, Ord. Shares M e . 10 10 кез 

178,808 Do. do. do. £8 paid ..| 10 РА iu s 
61,088 Do. do. Pref. half-shares £3 paid d E e T v 
71,447 Do. do. Def. do. £5 paid ... |... |... cs А 

680,000! | City and South London Railway  ... .. Stock 13% 68} . 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. 10 | ... 8 T 
82,098 | Crompton & Oo., Nos. 1 to 82,098  ... 3 vs 

100,000 Do. 5% 1st Mort. Reg. Debs., 1 to 900 of 

, £100, and 901 to 11,000 of £50 Bed. s n 
99,901 | Edison & Swan Utd. El. Lgt., “A” shares, Es pd.1to99,261 | 5 24| 24 
17,189 Do. do. do. “A” Shares, 01—017, 139 5 $ xs 226 

844,028 Do. do. do. 4 % Deb. Stock Red. 100 972 | ... 

118,100 | Electrio Construction, 1 to 112, 100 - ee 3 21 | 2i 
26,000 Do. do. 4 Cum. Pref., 1 to 25, 000 [III 3 eee 

140,800 do. 49% Perp. 1st Mort. Deb. Btock , Stock 


Do. 
91,196 | Elmore's Patent Co Depositing, 1 to 70,000 ... 805 2 
67,275 | Elmore's Wire Manntactaring. 1 1 to 60,885, issued at 1 pm. 2 


5 
12 

; 7 
15,000 3 „ 5 Works, Ord. ies m ..| 10 an 

7 

10" 

27 

15 


9,8001 . x Batley, 7 V Cum. Pref., 1 to 9,000 | 10 He es 
244 | 23 
8,000 o. 79 Pret. .. ... | 10 184 |... 
50,000 Do. do. 44 Mort. Deb. Stock... |Stock in sa 
50, 000 India- Bubber, Guita- Percha and Telegraph Works ..| 10 ; 
800,000 | Do. do. do. 4 95 lst Mort. Debs. | 100 "D E 
87,500 Liverpool Overhead Railway, Ord. ... ..  ..  ..! 10 T iss 
‚ 10,000 Do. do. Pref., 210 paid m | 10 | 5 с АРЕ 
87,850 | Telegraph Construction and Maintenance ...  .. 12 87 84} 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100 — ose Ves m 
18,400 | Telegraph Manufacturing, Ord. Nos. 6,601 to 20,000 ...| 5 © .. | 98— 103 | 99— 10} | ... 
13,400 Do. do. 5% Cm. Prf. Nos. 6,601 to 20,000 6| .. e 51— 6} b$— 6} "€ 
640,000} Waterloo and City Railway, Ord. Stock  ... 882 ... | 100 8 91109 —112 109 —112 110 


t Quotations on Liverpool Stock күмү б otherwise stated all shares are fully paid. 
Dividends marked & year consisting of the latter part of one wear rag ah the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


ham Electric Supply 5 £5 paid) 10}. National Electric Free Wiring, 10s. paid, 4—1. 
British peers Ordinary, 10—11; 7 % Pref 11—12. Smithfield Market Electric, 3—4. 
House- to-House, 44% Debentures of £100, 105—108. VT. Parker, 210 (fully paid), 16. 


Kensington and Knightsbridge Nlectrio Lighting, Ordinary cg 
£5 (fully paid) hoe d lst Preference Cumulative 695, £5 
(fully paid), %—8 Я е 107—110. Dividend, 1808, 

on Ordinary Shares 1 


* From La A Share List. Bank rate of discount 3 per cent. (February 2nd. 1899). 
MARKET QUOTATIONS, Wednesday, April 26th. 
| 
CHEMICALS, &c. This week. | Last week. ате и | METALS, &o. (continued). Thís week. Last week, |morease or 
| | | 
a Acid, Hydrochloric - . per сиё.) 5/. 5/. | ё f Ebonite Rod de бә . per Ib. 8/. 8/. 
а „ Nitric ET oan .. рег ewt.| 99/. | 99J- i» L a Sheet ..  .. per Ib. 5/- | 5/- 
‚а „ Oxalic.. T S. per ewt.| B2/- 82/- | T | g Copper Bars .. per ton £80 £80 od 
a „ Sulphuric .. - S per cwt. 5/6 5/6 | ва |J n» Wire (basis price) per lb. 1014, | 94d. 24. inc. 
a Ammoniac, Sal .. +» per owt. 81/- 87/- g „ Sheet .. per ton £80 &+0 ae 
а Ammonia, Muriate (grey) .. per ton £19 £19 T | £g » Rod oe - .. per ton £80 £80 
- (white) .. perton | £26 £26 | * n German Silver Wire .. „ per ib, | 1/6 1/6 
~ Bleachin powder * .. per ton 465 15 £515 | a h Gutta-percha, fine р . per lb. | 6/- 6/- * 
a Bisulphide of Carbon .. per ton £15 £15 v | hIndia-rubber, Para fine per Ib. 4/8 4,84 Id. дес. 
а Вогах - T .. рег ton £16 10 £16 10 | T I Iron, Charcoal Sheets .. per ton | £18 £15 ee 
a Benzole (90 о le) oe ee +» per gal. 7/- 7/- | í , Pig (Cleveland warrants) per ton | 51/2 48/1 8/1 ine. 
a (50/90 °/.) * .. per gal. 5/6 5/6 az | é ,  Forgings,accordingtosize per ton From £11 | From £11 вә 
а Соррег Sulphate .. ee . per ton £26 10 225 10 el inc. | {+ , Scrap, heavy per ton | 50/- to 55/- | 50/- to 55/- ч 
a Lead, Nitrate * 82 .. рег ton £28 10 £28 10 sa | 4 „ Wire galvanised No. 8, per ton £9 12 6 £9 10 2/6 ine. 
a , White Sugar (c . рег ton £80 10 £80 10 * | g Lead, English Ingot .. .. рег ton £14 126 £14126 | es 
„ Peroxide .. m +» рег ton £27 10 £27 10 UP | Sheet .. рег ton £15 19 6) 21515 2/6 дес. 
а а Methylated Spirit per gal. 2/9 2/9 và Mica (uncut slabs & long) .. per Ib. 6/6 6/6 ae 
a? Bb EO Bic мр (90 9% at m Manganin Wire No. 28.. .. per lb. 8/- 8/- 
C.) per gal. 5/6 5/6 * | gMercury .. ‚рег bottle| £85 £86 
a Potash, Bichromate, in casks. . per lb. Bid. 83а. x p Phosphor Bronze, ‘plain castings per 10. | I/ to 1/4 1 t-o 1/4 | 
a " Caustic (75/80 °/.) .. per ton £94 £4 Уз р 7 rolled bars &rods per lb. 1/- to 1/4 1/- to 1/4 
* Bisulphate as +» per ton £85 £85 * p » га strip & sheet per lb. | From 1/2 From 1/9 
a a Shellac T we S per cwt. 68/- 68/- K | o Platinum * .. per oa. £810 £3 10 
a Sulphate of Magnesia và .. per ton £4 10 £4 10 + P Silicium Bronze Wire .. .. per lb. 10d. to 1/1 | 10d. to 1/1 
a Sulphur, Sublimed Flowers .. per ton £6 15 £6 15 5 í Steel, Magnet, &cc'd'g to desc' "P 'n p.ton | From £15 to £40 
a " Recovered P . per ton £5 15 £5 15 a l Steel, Magnet, in bars е £58 £58 
a * Lump * .. per ton £55 £565 v g Tin, block Y * .. per ton £115 £116 je 
a Boda, Caustic (wh ite 70° Jj .. рег ton £7 10 £7 10 ба Se ae 3 .. per lb. | 1/6 1/4 2d. inc. 
a „ Crystals .. . per ton £8 £8 * | n „ wire Nos. 1 to 16 .. per lb. 1/6 1/6 T 
a „  Bichrommte, casks .. per lb. Bd. ва. T | pw hite Anti - friction Metals— 
| ‘White Ant” brand per ton | £40 to £65 | £40 to £65 
METALS, &c. ј Yarns, Cotton, Single 101b. bundles pr lb. 7а. "id. 
: Aluminium Wire, in ton lots.. per ton £224 £224 j „ Flax, 6 or 8 lea.. per lb. 4d, 4d. 
Bheet,in ton lots.. per ton £191 £191 * j » Hemp, 8 ply 10 Ibs. .. per lb. 84d. 824. 
р Ва! bb itt s metal ingots .. рег ton | £65to £130 | £65 to 4190 ү j " » Russian, 10 lbs, per lb. th 44d 
c Brass (rolled me tal ＋ to! 2") basis per lb. Bid, Rd. 1d. inc. j „ Jute, 180 lbs. rove .. рег ton £12 £12 oe 
с „ Tube(brazed) .. per lb. 1024, 104d. id. inc. j , Manila, 24 thread .. рег ton £84 10 #88 10 £1 ino. 
Wire basis he .. per lb. 34. Rid. id. inc k Zinc, She et (Vielle Montagne bnd. ) p.t. | #31 | £t 
Quotations supplied by Quotations su lied чы su plied b; 
eurs. G. Boo & Co. f The indla-Rubber Qutta- Percha, and ours. Mon rris Ashby, Limi 
b Tus Br British yum Company, Ltd, big ы-н Works Company, Utd, iM Senders, W Wale 4 0 
с Messrs. Thos. Bolton ё Bons. Монт. & Shakspeare. = Messrs. W. T. а Oa LAL. 
d Messrs. ere & Til), n Messrs, P. Ormiston & 
e $ Messrs. & Lowe. o Messrs: Johnson, Matehey & Oo., 14. 


j Messrs. Henry О, Teo & Co. | p The Phosphor Bronse Company, Lid. 
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TELEPHONES. 


Br JOHN GAVEY. 


GENERAL. 


Tun invention of the speaking telephone, which was the outcome of 
the labours of Page, Reis, Graham Bell, Edison, Hughes, and 
numerous successive inventors, bas entirely modified the means of 
rapid and accurate inter-communicaticn, rot only within limited 
areas, but batween cities and towns many hundreds of miles apart, 
and tbis method of communication, which is proving ar ch a rival to 
the older form of telegrapby, bas arcused such widespread interest 
that your Council have tbougbt it desirable that a paper on the 
9 of Telephones and Telephone Exchanges should be laid 

ore you. 

After detoribing the ene receiver and the telephone trans- 
mitter, the lecturer describe 

Tus Craccrr. 


When the telephone was introduced as a practical instrament it 
was discovered that it formed by far the most delicate detector of 
alternating or vibratory currents that had been placed in the hands 
of the scientific investigator or the practical electrician. When 
joined to a single wire, the circuit of which was completed tbrough 
the earth, and which was in proximity to other circuits similarly 
joined up, innumerable noises were heard when the neighbouring 
wires were worked. Disturbing secondary currents, some due to 
earth leakage, some to electrostatic, and scme to electro-magnetio 
induction, were generated by the adjacent working currents, so that 
if these were used for "пз hic purposes buzsing and frizsling 
sounds were heard on the telephones, of such intensity as to render 
specch ble. On the other hand, if the neighbouring circuits 
were telephonically, and were in excess of a certain length, the 
conversation held on one circuit could bs beard on all the neigh- 
bouring circuits. When, however, two wires were used to form a 
complete metallic circuit, and when they were so placed in regard to 
all neighbouring wires that the average distance between any 
one of the latter and the two former was the same throughout, 
then the electromotive forca due to ir duction in one of the of 


- As early as 1881, when the first Pest Office teleptore exchange was 
opened, the Department erected metallic circuits, and this policy 
bas been adhered to throughout. Most of the other administrations 
and companies throughout Europe and America, however, started with 
single- circaits, and this is one of the principal causes of the 
dissatisfaction which many members of the public have felt with the 
telephone service. To reduce the overhearing between neighbouring 
single-wire circuits, it was found necessary to use somewkat imperfect 
transmit'ers, which cnly admitted cf good articulation when the 
users spoke in gentle tones, and even then the circuits were noisy, 
inefficient, and unsatisfactory. In justice, however, to thos: who 
started on these lines, it must be said that in the carly days of tele- 
phone exchange work there was no form of insulated wire thoroughly 
adapted for use for underground purposes, and it was practically 


impossible to ercot aerial wires in the enormous numbers tbat soon 


necessary to provide metallic circuits for the large exchar ges 
that rapidly arose. Gutta-percha and Indis-rubber insulated wires 
were costly, they tock up much space, and their static capacity 
waseo bigh that the limit of distinct speech was soon reached. 

The invention of paper insulated air space multiple cables has led 
toa revolution in telegraphic practice. They are relatively cheap, 
they take little space, а condnit that would bardly hold 80 gutta- 
percha wires will accommodate 408 wires insulated with paper, and the 
static capacity of the latter is but one-fourth that of the former, 
Which practically means a fourfold inorease in the range of speech 
ы 5 circuits are in use. Specimens of these cables are 


All European and American administrations and шаш have 
availed themselves of this new form of underground ‚ and at 
resent about three-fourths of the exchange service in these countries 
provided by means of complete metallic loops. Their use is being 
rapidly extended, so that within a relatively short period the single- 
telephone exchsnge circuit will be a thirg of the past. 

It may, however, be well to refer to the fact that for long distance 
Speech, over trunk lines connecting distant places, we are still 
practically restricted to the use of open wires for the relatively high 
static capacity, and the considerable electrical resistance of the small 
conductors used in these paper cables, although not very detrimental 
on short lines, would render speech over long dis'ances utterly 
impracticable und:r present conditions. | 


Tum Swrron. 


The history of the modern switchboard in its elementary form 
extends back to the early days of telegraphy, for the most serious 
problem which bas confronted telephone engineers, namely, the read 
method of placing a large namber of subscribers in rapid and simul- 
taneous intercourse with one another, aross in a minor degree 
when public telegraphs were first inaugurated. It was obvionsly 
impessible to erect wires between every two individual towns 

ghout any country, and in order to avoid re-transmission 
of messages at intermediate points, ic., the writing down of a 
mossge received at B, from Station A’ on one wire, and the 
sending of it to Btation O on another wire, & system was deviscd 


)) P mU M 
* Abstract of paper read before the Society of Arts, April 12th, 1899. 


base, and a second series of similar bars was fixed at right angles to 
and insulated from the former. The two lots of bars were pierced 
with holes and provided with pegs, and it was possible to make 
direct connection between any two of the horizontal bars on which 
the telegraph circuits were connected by inserting pegs through these 
into one and the same vertical bar. An old-type switch is exhibited, 
This was termed an Umschalter switch, but it ually fell into 
disuse, as it was soon found to be more speedy and more economical 
to transmit the messages by writing them down at one instrument 
and handing them to another operator to send over the secor d inatru- 
ment, rather than to wait till both the circuits were free and ready 
to be connected through direct. | 

In the year 1864 the Universal Private Telegraph Company re- 
intrcduced the use of these switches for providing connection between 
subscribers to their private-wire telegraph system so as to place them 
in direct communication with each other, and what was virtually a 
telegraph exchange was established by them. The rystem was subse- 
ame ntly extended by the Post Office to several towns in Great 


r e 

Oa the establishment of the first telephone exchanges in this 
country tbe Edison Company started with a switch of the бх d bar 
and plog type just referred to, whilst the Bell Company introduced a 
board in which flexible cords, connected to plugs, were used for join- 
irg tbrovgh the circuits. This was the direct progenitor of the 
modern system of switching. 

The operation cf telephone switching on small (changes is a 
simple cne. When the shutter cf an indicator drops, the operator 
inserts one plug of a ccnnecting cord into the corresponding jack, and 
by depressing a speaking key brings her telephone into the circuit. 
Bhe ascer'aipns tbe requirement, inserts the second plug cf the cod 
into the jeck of the subsoriber who is wanted, depresses a ringing key 
which actuates the bell of the second subscriber, and the latter, on 
answering, finds himself in communication with his correspondent. 
The apparatus is exbibited. The calling up of the exchange hss 
been effected in various ways. In one, the most common, the sut- 
scribers are poraa with a small magneto-macbine, set in motion 
by a cranked handle. The turning of this handle drops the Exchange 
indicator. In others, primary batteries have been uscd. 

Again, a system known as the "Law" or “Call wire” system has 
been tried. Іа ів an independent circuit extends from the 
Exchange to a certain number of subscribers, each call cirovit serving 
from 40 to 60 persons. It terminates in a telephone at the Exchange, 
at which an operator js listening continually. To obtain attention 
a subscriber depresses a special key on his local t lephone, which 
switches it into the call circuit, and if no one is speaking, he makes 
his wants known. It another subscriber be using the call circuit, the 
former waits bis turn. The operator, on hearing his requirements, 
makes the necessary connections as before, the tubscriber releases 
tbe “Oall key," and his telephone is thereby cut out of the call 
circuit and restored to his speaking circuit, on which he listens till 
he hears hís correspondent answer. 

Finally, in the Post Office, a system was designed, under the 
instructions of Mr. Preece, by which the remcval of the telephone 
from its suspending hook actuated the indicator at the exchange, and 
this method has now been adopted, and, with certain modifications— 
which will be described later—it promises to become the standard 
type of working in the ОС „(ой States. 

hen the conversation is finished, tho reverse o ons are per- 
formed. If the call is originated by ringing, a brief ring is re d, ` 
and this drops a second indicator shutter which is bridged in the con- 
necting cords, and which is an instruction to the operator to dis- 
connect the two circuits. With the “Uall” system, instructions to 
sever the connection are conveyed on the call wire, and finally, with 
the Pust Office system, the restoration of the telephone to the hook 
sends an automatic signal to the exchange, which indicates the close 
of the conversation. 

Where a special operation is necessary to insure the severance of a 
connection, much difficulty oocasionally arises through a subscriber 
omitting to ring or call off; under these conditions other subscribers 
who wish to speak to either of the two who are joined througb, are 
told tbat he is engaged, and much discontent and trouble have arisen 
from this cause. The advantage of a system which abolishes this . 
special operation, and substitu'es an automatic signal on the hanging 
up of the telephone, is obvious. 

So long as exchanges were of limited size, these simple t of 
switching readily met all requirements; but as the number of sub- 
seribers , and the switchbcards grew to such dimensions that 
several operators had to be employed, a difficulty arose in making 
connections between circuits ioc the reach of a single operator. 
This was at first met by providing wrat are termed c juncti.n 
circuits between each operator and all the others; but as the system 
became more extensive, the number of these junctions and tbe dim- 
culty of manipulation increased to such an extent, as to render this 
method of working impossible. 

To meet this difficulty, the multiple board was designed. Tis 
board is divided into sections, usually of such а sizs as to provide 
spac: for seating three operators, and on esch seciion appear the 
Iccal jacks and indicators of a number of subsoribers, varying from 
200 upwards, socording to the average number of calls t with 
daily. In addition, however, to these lccal jacks and indicators, all 
the circuits of the whole of the remainder of the subscribers to the 
excharge are attached to a series of jacks fixed on the upper panele 
of the section, so that each operator is in a tion to connect any 
one cf the lccal subscribers, for whose she is Vg picis 
directly to any other subscriber on the exchange. It is, however, 
evident tbat before a subscriber connected to а lecal section is joined 
through to any other subscriber, it is necessary to ascertain that the 
latter is not connected through at another section of the board to a 
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Х is ascertained in а very ingenious manner. 
On the face of each jack is a metallic socket, and resting on this 
socket isone of the springs of the jack itself. These springs and 
sockets are so connected that on the insertion of a plug into a sub- 
soribsr's jack, at any section of the board, the socket spring is moved 
into contact with a stud that connects a battery with the whole of 
the sockets of the jacks which serve that particular circuit. Ifa 
subscriber who is wanted is engaged, the fact is indicated to any 
operator in the exchange by a click in her telephone when she 
touches, with the tip of the plug to which her telephone is for the 
time being connected, the socket of his jack on her section. If she 
hears no click, she assumes that the subscriber is disengaged, and 
connects him through to the calling subscriber. 

The early types of multiple boards were extremel wr and 
they were subject to many defects which led to the iudi n of 
otber systems which were designed to cheapen the service and to 
improve the working. This again put tbe advocates of the multiple 
system on their mettle, with the result that the modern multiple 
board, as at present manufactured, appears to meet, within its 
capacity, most of the requirements of a thoroughly efficient telephone 


sy 
PI propose to describe briefly the latest form of multiple board, 
designed by the Western Electric Company, which embodies tho most 
recent developments of American prac 


restoration have been d; but the progress of modern discovery 
has placed at the command of telephone te im methods 
of which they have availed themselves. us, small electric glow 


or horizontal, and they take vp каср little space 
fixed in the exact Iccalities in w 


“ calling lam ” and the operator resses the 
ме Р On receipt of the reply from the calling 


кереге from its hook the front lamp is extinguished, the two sub- 
acri ‚ап is made aware, by 
the lamps ceasing to glow, of the fact that her work for the time 


is complete. Should either subscriber hang up his telephone 
the keyboard тр ш but no notice is taken of this, unless it 
y finished, and both subscribers restore their 


is 
telephones, both keyboard lamps light, and this is an absolute signal 
to — the 3 ngs, which action is followed by the 


under a constant test; for should a fault arise on the wires at any 
time, the signals give warning of the fact by indicating a call to 
which no answer can be obtained. A lineman is at once despatched 
to remedy the defect before a subscriber has learnt that anything is 


wrong. 
In the Western Electric system, also, the individual primary bat- 
teries at each subecriber's office are re | 


Of course, various types of modern switchboards exist, most of 
which bave some advantage to recommend their use, but I bave 
thought the description of the above would have particular in 
as the outcome of the general experience in the United States, 
which may be termed the home of telephony. 

-If the capacity of a multiple switch were unlimited, and the tele- 
phoning of ree cities could be effected by concen 
of the circuits in one 


of an operators resch is not great, and it is obviously useless to 
extend the multiple jacks beyond her reach. There ie also a limit 
to reduction which can be effected in the зівз of jacks, so that it is 
impossible to crowd more than a certain number within a given 
space. Tbere are also other objections to which specific reference 
need not be made, but the result is that to deal with a large number 
of subscribers it is necessary to establish several exchanges, and these 
are connected together by junction circuits. These circuits are 
3 equivalent, in a certain degree, of the trunk circuits 
connecting the larger cities and towns, and they are now almost 
universally worked by means of automatic signals, bat a detailed 
description of thc methods in use would scarcely have sufficient 
interest to justify further explanation here. 

It will be interesting to quote certain figures relative to the Central 

change belonging to the French Government in Paris. 

It is at present fitted up for 15,000 subscribers, and to provide for this 
number no leas than 702,000 jacks are joined up. To connect these 
within the interior of the building there aro 118 miles of 40-wire 
cable, giving an aggregate of 4,720 miles of wire in the switch room. 
These cables are cat and jointed to the jacks at intervalsof about 
ane and this has involved the making of 2,500,000 soldered 

ointa. 

I mention these figures because it has become the fashion to under- 
estimate the work of constructing a modern telephone system. 

То take an analogy. It isa simple matter to provide the catering 
for a single esta ent, but there are few problems of greater 
magnitude than the provisioning of an army of, say, 100,000 men. 
In the same way, any plumber-electrician can run up a few score 
wires and conneet them to a switch, bat when the wires grow from 
scores to thousands, and tens of thousands, spread over an area of some 


APPROXIMATS MILEAGE OF THE TELEGHAPHIO AND TELEPHONIC ByermusS OF THE WORLD, Janvaky, 1899. 


| 
i 


Telegraph lines. 


Lines, Wire. 


Telegraph lines. 


_| Telephone Telephone 
Btate bo State pes 
| MOM Railway cin Totals. ышк Railway у Й Totals, 
a 
private companies. орм, сд» раев Sci penies 
| companies. | companies. 
I.—Oountries subject to the International Tele- | Miles. Miles. Miles. Miles. Miles. Miles. Miles. Miles. 
graphic Convention : — | 
uropean ... s m "T "m .. | 490,200 | 179,570 | 169,300 | 839,070 | 1,604,300 | 623,200 | 852,800 | 3,080,300 
Extra-European .. n.: t.. 167,300 64,620 | 14,290 | 246,410 | 406,100 ! 205,300 | 119,230 | 730,630 
II.—Countries not subject to the Convention :— — | 
0 | 
rn n Company vs ee. ‚ 233,000 T vs 233,000 | 1,003,400 А ane 1,003,400 
Postal Telegraph Oompany ... Qs 138.640 ies "€ 18,640 | 108,730 | $us — 108,730 
Other offices .. .. .. . 948,508 | 186,400 | 434,900 ... | 745,600 | 2,175,000 | 2,920,600 
Bouth America  ... X 885 iss dx 15,533 9,900 9,107 27,940 29,820 27,960 31,070 88,850 
Africa, Avis, and Australia — i... . 34953 | 279801 9320) 62133 74560 |  t38:0| 34,60 | 183,090 
III.—Submarine cable companies... asi ..! 167,800 ies ae | 167,800 | 169,600 ! "m ЖЕ 169,600 
ПЕЕШЕ ОО СЕЛЕЛЕР: гыла экы ты ы p ad ee a ee гыз te ыт. 
| 
1,117,526 | 529,950 | 382,417 | 2,029,893 | 3,996,510 | 1,685,940 | 3,202,950 | 8,285,400 
| | | 
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der. blem becomes as intricate as that 
any other pl чеш ашы 
hone trunk service of Great Britain, in other words, the 


in the methods 
then described. On March 31st, 1898, the Post Office plant com- 
prised 56,373 miles of wire at work and in course of construction, 
and 969 towns were connected with trank circuits, by means of which 
any one of them could be placed in direct connection with any of the 

oben. is being rapidly extended. 
The table on page 700, which shows the mileage of the phic 
throughont the world at the end of the year 


and honic 
be of It is compiled from official documents sup- 
Bureau International de Berne. 


eames au , 
and great as have been the developments of the ordinar ods of 


telegraphy, they are probably destined to be entirely e by the 
telephone w may before long be the principal channel m 
which both business and sccial intercourse of the country will 


carried on. 
The discussion opened by the chairman was oontinued by Mr. 
others, when a vote of thanks to the 


K „ Mr. Sinclair, an 
3 carried unanimously. 


DIRECT AND ALTERNATE OURRENT 
DISTRIBUTION.* 


er] 


Bv H. H. WILLIAMS, Student. 


Tas subject of direct and alternating currents is one which has 
received considerable attention from electrical engineers both in this 


and 
"I think I am right in saying that it has more reference to central 
station engineers than to any other section of the electrical com- 


T treated from а central station 


standpoint, in these days of progressive electrical industry, when 
each week лн read of 9 municipalities and companies applying 
for orders to enable them to supply a ct with elec- 


: 
Е 
! 


E 
|, 
; 
t 
f 
E 
E 
| 
: 
yi 


It is due to this public hostility that the use of electricity as a 
motive power has, until quite recently, been very limited. He was a 
bold man indeed who ran his machinery by electric motors. It is 
also very likely that the great first cost prevented the instalment 


& 


work with er 
efficiency and consequently at a much lower works cost than before. 


no hesitation on the part of the engineers to make their exten- 


* Paper read before the Students’ Section of the Institution cf 
Electrical Engineers on Wednesday, March 1st, 1899. 


sions on the continuous current system. This is due to the difficulties 
they have experienced in the running of their alternators in el, 
on 


aily installed. Now both at Salford and Bolton the demand for 
motive power is likely to be very considerable, and I learn that in 
view of this, very big extensions are to be made at both 
Further, and more important, the extensions are to be made on 

continuous ee ice I bave heard it said that in Salford, if a 
1-H.P. motor is su y switched on to the circuit, the lights very 
5 I refer to this again 


6 
From the remarks made heretofore, I think that before proceeding 
farther we cannot do better than turn our attention to some methods 


Practically s 
into three ве 


Owing to the practical impcssibility on the continuous current 
either in street boxes or on consumers’ 


discharged at larger currents and at a 


they can 
lower The objections to these methods are :— 
1, Great In cont. 


. Great space occupied, especially by batteries. 


The duty of a feeder is to transmit 
network. As 


C 
whether high pressure or low pressure feeders be used depends 
solely upon two conditions :— 

1. Obaracter of district to be supplied, and 

2. Relative position of generating station to district to be 


ура 
short, it depends simply upon the length of the feeders. 


Now if р, = power supplied to feeder at generating station, 
and P, = power lost in feeder, е 
and р, = power supplied to district at feeding centre, 
then P, = P, + P, 


Consequently, in order that the efficiency of tbe feeder combination 
should be high, P, must be brought as low as possible. 


ei 
Now P, = BR 


where ¢ = volts lost in feeder, 
and & = resistance of feeder. 


Therefore = must be reduced to a minimum. 


It is evident that for short distances low tension feeders are pre- 
ferable, since the drop of volts in this case is very small. Bot for 
long distance feeding (or transmission) the drop becomes very con- 
siderable, and in order to transmit at low voltage the sectional area 
of the conductor would have to be made ridiculously large, a circum- 
stance which renders the thing ically impossible. 

Again, the power transmitted is cqual to the product of the volts 
(2) and current (o), so that by raising п as high as possible wc reduce 
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o to a minimum. And since the sectional area of the conductor is 
directly proportional to the current it has to carry, by reducing с 
to a minimum we are able to use a comparatively thin conductor. 

I tLink these remarks prove sufficiently the economy of using 
high tension feeders in cases where the distance between the gene- 
ne ИА and the feeding point is great, (say, for distances over 

es). 

Now & continuous current machine is incomplete without & com- 
mutator, and since it is very likely that the insulation on the 
commutator will break down if the pressure exceeds about 3,C00 volts, 
it is at once apparent that the tension on our feeders is limited. 
. Hence in continuous current systems the working pressure on the 

high tension feeder cannot exceed abcut 3,000 volts. 

In continuous current stations the current ie at low 
tension; consequently, in the case of low tension feeders the station 
ends of the feeders are connected direct to the switchboard wbich 
also is connected direct to the machines, and the far ends of the 
feeders are connected direct to the supply circuit. But in the case 
of high tension seeding, the large current which is generated at low 
pressure is transformed by the aid of a motor generator into a small 
current at high pressure. This small current at high pressure is 
then transmitted by the feeders to the feeding points on the distri- 
buting network. But here the pressure bas to bs transformed down. 
This again is accomplished by the aid of motor-generators which are 
placed in tub-stations, or, better still, ixcd in buildings erected above 
ground, since the atmosphere in all underground stationg is very 
damp, а circumstasice which is not very desirable in roc ms con- 
taining high tension apparatus. 

Of ccurse it is theoretically possible to employ a battery in con- 
nection with high tension feeders, but owing to the great first cost 
and enormous space required, coupled with the low efficiency, such 
an arrangement is practically impossible. 

But a battery may be used toadvantege if it comprises part of the 
generating plant at the central station. By means of this arrange- 
ment an engineer is able :— 

(1) Tocharge the battery during the day and discharge it during 
the night, thereby enabling the engine rcom to be shat down during 
the greater portion of the night. 

Or (2) to charge the battery during time of iight load, and discharge 
it during the time of heaviest load. 

These two advantages certainly justify an engineer in using a 
battery station in connection with his genera ng plant. 

Having now arrived at something like definite conclusions as to the 
method of distributing electrical energy from a continuous current 
| ао, let us now see how we can supply the demand of various 

cts. 

Earlier in the paper I stated that continuous current distributors 
should only run at low tension, conrequently it now only remains to 
take the case of different districts and sce what is the best system for 
feeding these districts, i e., whether at low or high tension. 

The table below gives the various districts and what I think is the 
best system of feeding these several districts. There is also а column 
giving the * of the generating station with respect to the area 
to ba supplied. 


District to be ; Distri- 


| 
supplied. | Position of station. ‘bution. | Feeders. 
œAH— — — 

1. Consumers cor -] Ia area of tupply.! . | Low tension only. 
gregated together } Out of area of | = | High tenin aly. 
in small area. supply. 8 

2. Consumers tocat- ) |Inareaofsupply.. 9 | High and low tension. 

tered over a large f Oot of area ої · High tension only. 
7 men 1 i High and low tensi 
; area of supply. gh and low tension. 
9. Combination of Ont of area of 8 High tension only. 
1 and 2. supply 8 


Before leaving this of the paper I should like to refer to the 
two, three, and five-wire systems of distribution, to each of which 
the above table is applicable. 

Now,in the two-wire system, the distributors consist simply of 
two conductors, positive and negative; therefore, in streets where 
Has demand is large, a big load has to be carried by these two con- 

actors. 

Morecver, the supply must be able to meet the demand required 
for both incandescentand arc lighting, and also motors. 

For incandescent lighting the pressure cannot exceed 230 volte, 
since this is the pressure of the highest voltage incandescent lamp, 
while, for arc lighting, a consumer would Ъз compelled to burn two 
arcs in series unless ho wasted half of the energy in a resistance, 
there not being an arc lamp on the market yet that will work at tbis 
bigh pressure. Undoubtedly, the preseure for motors generally shouid 
never be less than 400 volts. It is impossible for a two-wire system 
to supply at, say, 230 volts for lighting ard 400 volts for motors. 
A user of the two-wire тиеш might say that motors could be 
wound for 230 volts. Nodoubt they could, bat by so doing the cur- 
rent supplied to the motors is then practically doubled. The size of 
mains must be large enough to carry the current. Therefore it means 
an increase in the cost of mains, and the cost of mains is always the 
heaviest item in connection with electric supply worke. 

Brie fly we may гау that the disadvantages of the two-wire system 
are :— 

1. The impossibility of supply at more than one declared pressure, 
thus rendering the system not tuitable for a public electric supply. 

2. The enormous cost of mains, due to the large sectional area. 

When we tbink of the increase in the various classes of demand, 
these disadvantages, I think, afford sufficient proof to show that 


а=» 


before very long two-wire systems will be entirely obsolete, multiple 
wire systems being adopted. 

There are very few stations in the United Kingdom supplying on 
the two-wire system. There are only about 17 out of a number 
of 70 continuous current stations. The remainder are three-wire, 
with the exception of Manchester, which employs five-wire for the 
е portions of the city, and three-wire for the districts outside 
the city. 

ue advantages of the three and five-wire systems over the two- 
Ww Are— 7 

1. It is possible to supply consumers at more than one declared 

ressure. 

2. Great saving in copper, due to the fact that distribution can be 
effected at a higher pressure. 

In the three-wire system the pressure on the outers is generally 
200 or 400 vclts. If 200, it is possible for a consumer to receive 
electrical energy at either 100 or 200 volts. If 400, he is supplied at 
either 200 or 400 volts. 

It is more efficient to use a 200- volt lamp than а 100- volt. Farther, 
the pressure supplied to motors, expecially large ones, should never 
be less than 400 volts. Therefore, I think that a three-wire system 
with 400 volts on the outers ie superior to a three-wire system with 
only 200 volts on the outers. Moreover, the cost of the mains in 
the former case will be one-fourth that cf the latter, due to the 
great saving in copper effected since the distribution is at double the 


voltage. 
(To be continued.) 


ON WORKS’ ORGANISATION.* 


By TOM WEBTGARTH. 


Tus paper is prepared mainly for the consideration of marine engi- 
neers, but many of the remarks will refer to shipyards and manu- 
facturing works generally. It is not intended to be a paper in the 
ordinary sense of the word, so much as a basis for discussion. 

Before laying out a works, it is important to determine as far as 
possible not only the kind of work to be done, but the size of the 
work, and speaking generally, it is better to keep to somewhat narrow 
limits, rather than to try and adapt the works for many kinds cf 
manufacture. The designs will be quite different if it is proposed to 
make a speciality of small engines to what they would be if engines 
are to be built for ordinary cargo boats; still more, if it is intended 
to build machinery for the largest class of steamers. There is neces- 
sarily & limited demand for the largest class of work, and as the 
buildings and machinery must be large and very expensive to deal 
with large engines, it is not wise to put down a factory for this class 
of work unless it is clear that a continuous supply of orders for large 
engines can be secured with some degree of certainty. Speaking 
generally, the writer thinks it is also well not to attempt to make 
machinery and parts of engines which are a speciality of other 
makers, as, for instance, it is probably cheaper to buy pumps and 
5 engines than to make them. The writer is not sure that it 
is wise for engine builders even to make their own castings, and the 
experience of the principal Scotch engine builders appears to A 
to the wisdom of se do, Barre pai It will generally be found advan- 
tageous also for engine builders to buy their forgings, as a f can 
only be made to pay if kept full of work, and few engine то Ке can 
keep a forge supplied with work for their own requirements. | 

Another very important matter to be considered in laying down an 
engine works is the site to be chosen. This must be done with great 
care; the primary condition, of course, being that the works should 
be in the neighbourhood of shipbuilding yards, and should adjoin a 
wharf where ships of any sizs can be fitted out. There should also 
be access to the works by rail, and railway lines or tramways should 
be laid in all parts of the works; oare should also be taken that 
there aro plenty of aeri cranes; few things help more in keep- 
ing down the cost of labour than good crane power and means of 
quick transit. 

Workshops should be as large and open as possible; all small rooms 
and dark corners should be carefully ayoideo, and every shop should 
be as light as possible both by day and night. In placing tools, care 
must of course be taken that the rotation of work should be con- 
tinuous. The writer is satisfied that the plan frequently adopted of 
grouping similar tools together, as, for instance, having all planing 
macbines in one of the shop and all drilling machines in another, 
is not always satisfactory, and sometimes involves unnecessary labour 
in carrying work to the machines. The tools should not be placed in 

ups of one kind, but with a view tothe particular work which will 
bo done in conjunction with other machines. It of course requires 
no ment to show that the best modern labour-saviog machinery 
must be procured, but the writer is inclined to think that too much 
money is sometimes spent on special tools, and also in the way of 
duplicating tool boxes, head stocks, &c. It may be very frequently 
observed that where a machine is fitted with two or more heads, one 
only is in general use; this remark refers to tools which are bein 
worked on piece as well as time, showing that the workmen fin 
that they can earn more money by giving their whole attention to 
one tool. 

One of the most important departments of a works is the tool 
store, which should be placed in a central position and carefully 

* Read before the North-East Coast Institution cf Engineers and 
Shipbuilders in West Hartlepool on Saturday, January 21st, 1899. 
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organised and worked. All tools, gauges, templates, working draw- 
ings, &c., should be kept in the tool store, which should be kept in 
of a tradesman who will make special tools, and will bave 
under him a staff of men who repair and keep in order all tools, and 
will also make gauges and templates, and issue and keep a record of 
the working dra А 
Itis im 
structing 


opinion it is still cheaper to d manufacturing operations dur- 
iag important alterations of an old establishment, or not to commence 


manafacturing at a profit. К. 

With regard to the staff, it is quite as important that the steff 
should be both sufficiently good and suflicently large for the work to 
be done as to have a well laid ont works with good machinery. It is 
of course easy to err upon the side of having too large a staff, but a 


the coste should be kept up to date, and an abstract of costs should 
be furniehed, if possible, weekly, and made up to the erd of the pre- 
vious week, to the responsible mansgers, so that they may know how 
costs are p g To bave thie information whilst work is in 
progrese, and when it is not too late to make an effort to reduce 
the cost of the job if it is becomiog too high, must be of infinitely 
more importance than to have the information when the work is 
finished. This, however, can be done only by having a large and 
1 Pus hich capitalists 
t upon which cap and practical men sometimes 
do not agree, is as to having work finished before it is required. It 
is true that there will be some loss of interest, but this is much less 
than the loss which would be incurred if the work is behindhand and 
hasto be finished in a hurry, sometimes of cost. The 
i а way to build engines is to have as many repeat orders as 
ен А to have the work on order as long as possible before it 
required, so that it may be laid out to fit in with other work; thus 
a duplicate engine may sometimes be built 10 cert. cheaper by 
being put through the works with its fellow, although it must be 
ready two or three months before it is required, and the saving will 
be 1 0 more than pay for the loss of interest on the capital stand - 


be taken by the masters. He is also of opinion 
might be given to the consideration of profit-sharing, notwithstand- 
ing the poor results which have followed efforts in this direction in 
his district, and he invites the members of this Institution to discuss 
fis subject fully this evening. 

Oas of the most important matters in conducting a manufacturing 
business is the selection of works’ managers and foremen. There are 
probably few more difficult positions to fill than that of works’ 


rt of 
d that 


ment for provision against sickness, old 
age, &c. He does not think that foremen, as a rule, knowingly allow 
the influence of trade societies to have weight with them, but it is 
contrary to nature that they should be able to act entirely inde- 
pendently of the society of which they have been а. member for many 


years, 

The writer considers that more attention shonid be given to the 
selection and training of apprentices than is often the case, and that the 
rales as to apprenticeship, non-membership of trade societies, attend- 
ance at night classes, &c., should be more carefully drawn, and more 
strictly adhered to. To this end he is inclined to think that the old 


should be reduced, and 
adhere strictly to the 
He is also 


um apprentices should be compelled to 

of the works in which they were 
that a class of excellent foremen might, in 

з formed from premium apprentices if more care 


were taken in their training. 

The writer gly recommends the principle of payment by 
results, from the managers to foremen and workmen. Managers 
should be paid partly by a tage on the profits of the works or 


of their department; foremen should be paid partly by a bonus upon 


‘brought up at Oh 


the quantity of work turned out, providing always that it is satis- 
factory, and workmen should be paid by piecework, which should, if 
pcssible, be supplementd by the comparatively new bonus system, 
and he tees no reason why apprentices and boys should not also work 


by piece. | 

The writer lcoks to the gradual, careful, and persistent introduc- 
tion of the system cf payment by results, as being one of the most 
hopefal means by which we sbali be enabled to hold our ground 
against foreign competitors, and be is of opinion this question is one 
which will bear very careful considera'ion end discussion. 

It should be clearly by capitalists that the days of very 
large profits from engine ing are past. The competition for 
work is now so great, and the stabdard of requirements so high, that 
it is only in good years that a large profit can be made; and expe- 
rience has taught us that trade fluctuates so much that good years are 
invariably quickly followed by bad ones, and therefore, when a 
pu is made, it should certainly not all be divided, but part shou 

kept tor а reserve fund to equa'ise dividends in bad years. If an 
engine works can pay steadily 5 per cent. on the capital, and gradually 
accumulate a reserve fund, after making proper provision for depre- 
ciation, and taking care to buy new machinery and tools, and also 
make minor extensions from revenue, capitalists should be satisfied 
that the investment is a good one, and if such a cy could be 
carried out, there would be much lese difficulty in g capital sub- 
scribed for manufacturing p Manufacturers are not entirely 
free from blame for the present peculiar way in which the investing 
public will much more readily put money iuto mines and all kinds of 
specolative investments ibid rather then into shipbuilding and 
engineering companies at home. ; | 
д The following suggestions are made as to a few points for diseus- 

on, vis. :— 

1. Payment by results, including piecework. 

2. N E 

3. Best means to ensure a friendly feeling betwcen masters and 
workmen. 

4. Does a large atsff pay? | 

5. Qualifications for works’ managers and foremen. 

6. Binding apprenticer. 


CHARGE AGAINST A CONSULTING 
ENGINEER. 


Henry CrmavEB, » giving his occupation as consulfiog engineer, was 
ire under a warrant charging him with o 

the sum of £1 1s. by false pretences from Meesrs. Stanley, Davies and 
Pollard, electrical engineers, of Hyde. | 

The Chief Constable, in explaining the charge to the Bench, said 
that in February Mr. Pollard noticed an advertisement in the 
ErLxorBICAL Revisw, which asked for specifications for some electric 
installation. The specifications would be sent on receipt of a cheque, 
which was to bs returned upon the receipt of a bond fide tender. Mr. 
Pollerd sent on the guinea, received a specification in return, and 
afterwards sent on thi tender. Не did not receive the guinea back, 
but afterwards got a letter asking for a further £25 on certain con- 


Councillor Jamzs PorLraRp, J.P., aid he was an electrical engineer, 
carrying on business at Hyde, under tke name of Stanley, Davies and 
Pollard. Не saw an advertisement in the Еглвотвіолг, REviaw on 
February 3id. In accordance with tbe terms of the advertisement 
he sent down a cheque for a tum cf £1 1s., to ba made payable to 
H. Cleaver, whose address was given as 52, Bridge Road, South- 
ampton. The envelope was addressed to H. Oleaver, 
engineer, 52, Bridge Road, Southampton." In reply, he received the 
specifications produced, which 3 to be for an electric plant 
to be supplied and erected in the neighbourhood of Reading, Berk - 
shire There was no name given of the firm for whom it was to be 
er.cted. He could not swear whether there was any letter accom- 

yiog the specifications. When witness received the specificaticns 

be got out a tender, copy of which was produced. He sent it on to 
H. Cleaver, at the above address. The he got to that, on 
Friday last, was now produced. In this reply Cleaver said he was 
prepared to place the order for the electrical installation with 
witnese’s firm upon condition that they sent a cheque for £25, the 
contract to be signed by his (Cleaver's) clients and theirs within 14 
days from the коре otherwise the £25 would be returned to 
them, and the whole matter oonsidered void, unless otherwise 
. Upon receipt of the cheque for £25 he would at once 

have the contract drawn up and sent to witness for perueal, and at 
the same time make an appointment for & personal interview with 
witness, so that they might discuss all the details. When witness 
got that letter his electrician wired sayiog they would accept the 
terms. The letter aroused witness's suspicions, and he caused certain 
inquiries to be made through his bankers. Asa result of the in- 
quiries, he wrote a letter to Cleaver, and he had the reply in Court. 
His letter to Oleaver ran as follows:—*'' Dear Bir,—In accordance 
with our telegram we are prepared to send on cheque for the sum you 
state in your letter, if you will give us the name of the company 
putting down the plant, also reference, as we cannot find your name 
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аз а consulting engineer. We are hoping to do business with bond 
Jide firms, and should like to know the names of the firm we are 
treating with." Then witness received the following reply :—" Dear 
Bir, —In reply to your letter this morning, I hope to be in Manches ter 
in the middle of the week, and will call upon you.“ — Yours faith- 
fully, H. Oleaver.” In conseque: oo of that letter witness consulted 
with the Obief Constable, and last Sunday took out a warrant. 

In answer to the MacrerBATES' CLERK, Wrrunss said there was no 


gin 

in the country, either electrical or mechanical, but he could not find 
Oleaver’s name in two that he looked through. The cheque for £1 18, 
' had been ed. 5 

The Мастатватив’ Опавк asked prisoner if he had any questions 
to put to the witness. 

Pnronnn: What Mr. Pollard has stated is quite true. 
lapis proceeding when he was fold not to make a state- 

ment then. 
- _Рвівоиев (to witness): If the guinea had been returned, the whole 
question of fraud would have been settled ? 


Wrrnuss: No, in connection with the letter we received on 


Friday. ' 
PawonER: But in connection with the present charge ? 
Wrrurss: I cannot speak about that. = 
The Prarsonzn: The charge is of obtaining a guinea under false 
tences; therefore, if the guinea had been returned, there would 
ve been no false pretences ? | 
WrrmmSS: It is usual for gnineas to be returned. Three electrical 
engineers we have worked under have never cashed our ch: ques, but 
simply held them as a guarantee of the bond fide character of the 
tender, and returned them when the contre ct has been let. 
PRrsowmA: Still, for all that, I think if the guinea had been 
returned the question of fraud would have been would it 


The Maarsraargs’ OLERE: This ie a public matter, and I don't 

think it is in Mr. Pollard’s power. It will be for the magistrates to 

determine it on the evidence. Any other question ? 
PRrsowmma: No. І ask уоп to make a note с жо Чино 
WrrwESS: In that case I shall want a note g of my reply to 


Detective Bergean , ated that he received the 
p into custody from the Sonthampton police at 2.15 on 

ednesday, and had handed over to him 109 acknowledgments of 
a guinea each from electrical engineering firms. He over the 
n * nam „ and cautioned him. In reply prisoner said, 

ts i | 

MagisTBATES' Огивк (to prisoner): Do you want to ask this 
witnees any questions ? 

PRISONER: N 


: No. 
The CHIEF CONSTABLE asked for a remand for a week. 
MAGISTRATES’ OLBBK (to prisoner): Have you any objection toa 


l 


everyone will pome ар сазе l is CON MEE me. 


ons 
made by the prisoner, it was of the utmost importance that if bail 
should be substantial. 
The consulted for five or ten minutes, and just as the 
chairman was about to 
The Рвізоиив said he could have gone away for a month or two, 
but had not done so, although last week some inquiries were going 


The Onamman: You had better reserve your remarks for some 


B 


: other time. 


The Рвізоиив: You see it means absolute ruin to me if I cannot 


back. 

The CHarmman: We have agreed to adjourn the case until next 
Thursday, and will allow bail on condition you bind yourself in £50, 
and obtain two sureties of £50 each. 

PO: I cannot find sureties. If you will allow me bail in my 
own I will do 17 find the 
sureties in time. Isn't there any chance of being done ? 

The Bench replied in the negative, and prisoner was removed to 
Btrangeways Gaol. 


WATER SOFTENING. 


Waits it is certain that water softening is a most important subject, 
and should engage the attention of every steam user who may be 
вав зао water, it is equally certain that the subject has been badly 

Vendors of water softening apparatus have attempted too often 
to make a mystery of the art, and have indulged in a good deal of 
rank charlatanry. Some waters can be softened completely, others 
can be equally well softened completely, but at the cost of introducing 
other elements into solution. A water containing only carbonate of 
lime may be very completely softened. Waters containing lime 


- gulphate can be softened, but belong to the second class. There are 


waters which are so charged with mineral matter of an undesirable 
nature that, after being softened, the water contains more salt in 
solution than it had before softening. It is scftened in the sense 
that it will not at once deposit a ecale on the boiler, bat it is not 
purified. In the removal of sulphate of lime, for exemple, soda is 


employed. This is in the form of the carbonate. The reaction which 


occurs is that the acids in the two salts exchange their bases. The 
sulpbate of lime becomes carbonate of lime, which is insoluble, and is 
therefore deposited, while the carbonate of soda becomes sulphate of 


not 
deposit out, and the water is said to be softened because it is deprived 
of scale-forming matter; but it is not entirely cured. According to 
Gay-Lussac, 100 parts of water at 0° O. will dissolve five parts of 
anbydrous sulphate of soda. At 103° C. the salt is soluble 
to the extent of 42 parte per 100 of water. This salt is 
clearly very soluble indeed, and water containing it may be 
concentrated considerably without the salt orystallising out. 
But if a water contaioing lime sulphate is softened, and this 
sodium salt is formed in its place, the continued use of the 
boiler with constant feed water DE рашро 22 pile юш Sao 


blown out occasicnally the salt will crystallise out and very seriously 
endanger the pas Hence the reed of care and the use of intelli- 


- soda. Now, sulphate of soda is a very soluble salt. It 


the more usual impurities in water—are insoluble unless in the 


presence of carbonic acid gas. It would be more correct to my, 


perhaps, that the carbonates are insoluble, and that the more usual 
абаза are the bicarbonates of lime and magnesia. The additional 
olecule cf carbonic acid gas is, however, loosely combined and may 


m 
de rj ipe by moderate heat or by some substance which more 


rea combines with it. Dr. Olark, after whom the process ww 
3 found that the addition of caustic lime in proper quantity to 
a bicarbonate of lime solution — hard water — gave rise to carbonate 
of lime. The soluble lime absorbed the loosely-combined carbonic 
aid gas and became ccnverted into the insoluble carbonate, while at 
the same time the soluble bicarbonate, now deprived of ite excess of 
carbonate acid, became also the insoluble carbonate. 
Ohemically, the change is thus expressed :— 

` Bicarbonate Carbonate 

e. of Ише. 
CaO + Сабо, + CO, = 2 OaCO, 


Both the caustic lime and the bicarbonate are precipitated м 
insoluble carbonate. Dr. Angus Smith, who reported on the ques- 


and he showed that to treat this к. which is soluble at higher tem- 
res than the bicarbonate it is n to employ sods, or, 
rather, carbonate of soda. In the reaction w takes 
we have— 
Sulphate Carbonate Carbonate Sulphate 
of lime. of soda. of lime. of soda. 
OaBO + Na: CO, = Oa0O; + NaSO, 
Here, a carbonate of lime is formed and is deposited, being 


gain, | 
insoluble, and sulphate of soda is left in solution, being exceedingly 
soluble and non-scale forming. 
D Ivo bases exchange their acids. 


lime and carbonate of soda, or— 
(CaCO; + 00.) + Na,O = C200; + Ns,0O, 
as carbonate and the carbonate of soda then 


-the electric method of caustic soda manufacture may assist 
reducing the cost of caustic soda, to revive this beautiful double 
rocess, which can be employed for water containing the two soale- 
5 salts, by calculating the ratio of soda to osasto hino коош 
to produce t.e reactions; otherwise the bicarbonate of lime may 
bs remcved by caustic lime and the lime sulphate by carbonate of 
soda, each salt being treated on its own basis only. 
Water softening in its crude form, which is as effective as any other, 
consists in simply thoroughly ru е correct weight of line o 
soda in a tank of the water to 


third larger cylinder, up which it flows slowly through a set of per- 
forated cones in which it deposits most of its remaining mud, fically 
rising through a filter and escaping to tbe storage tank. The propor- 
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tion of saturated lime water to total water is regulated by a valve. and there has been leas cause for studying economy of the fuel and 
Boda when added is regulated by means of a hydrometer which opens more cause for studying speed regularity. Hence the preference for 


or closes the supply valve according to the density of the soda solu- gas regulation on lines of turnin -— 
tion, which eannot be socasily regulated as the lime because soda is so This is Med ‘signed desirable ctrical work, for which an ex- 
ery soluble. The tion is accelerated by heat which no doubt tremely steady ре of rotation isso desirable. The cheapness of 
to split up the bicarbonate of li producer gasand of blast furnace gas should tend to tbe use of the 
The Chevalet apparatus is one which partly on heating the system of regulation rather than hit-and-miss. 
water to the at which bicarbonate of lime deposite and gases named it is very doubtful if the economy of hit-and- 
soda to deal with the sulphates. methods can be compared with the convenience turning 


caustic lime is used as milk of lime, but in all these processes there is friction producers might in some i be so reduced as to 
n ciple, m variation of ap make up at léast a part of the losses of the regula 

The Archbutt-Deely system, worked by Messrs. Mather and E stallations several units, in which one unit only may be 
Platt, introduces a novelty in the shape of a recar Some g ata g rate, leaving the remainder always at full 
people water, which still contains a little lime, power, the loss by gas variation in the one will form a very 
deposits some of this very , to avoid this which s fraction of the total Vene fax glare анов эю ис 
causes speedy choking of pipes, it is arranged that carbonio acid tically all objection to the econ system of governing dis- 
gas drawn from a coke mped in streams through the в 

V ated, and any slight amount As is often the case where an invention has been slow in being 
of lime is rendered more solu ре 1 Appena шеш ы is now going rapidly ahead їп 
The water is in a sense again naturalised without, however, the here are a large number of makers, some of the 


yarns of the Berlin wool description than anyone else, and he said ACETYLENE GAS ACOIDENTS. 


for soap than neces. By JOHN B. О. KERSHAW, F. I. O. 


THE issue of the Journal of Acetylene Gas Lighting for 

of softened water saved 6s. 8d. per head for each inmate per year. ! я г 
As much water may be softened for 1d. as will destroy soap to the January, 1899, contains a reprint of the 5 ы by the pre- 
sent. writer upon the Oalcium Carbide Industry in 1898," 


Dt. , of water which appeared in the columns of this paper three mon 
дап bo Wa es my ызы поа оов 3 ago. The editor of the Journal of үр Gas Lightiny 
C ons. in the issue which contains the reprint, criticises this report 
power cheaper apps, the soft somewhat unfavourably, and especially condemns as unfair 

water is a saving in fuel. It o over g of boiler plate, the following paragraph :— 

abolishes FFF economiser and its That acetylene gas will prove, under certain conditions and in 
in fuel. Certain situations, a useful lighting agent, he (the writer) does not 
d as rivals, coal gas, oil, and elec- 


water should almost invariably be found sac- doubt. It has, however, 
cessful. It isa simple matter to find ysis when it will not be tricity ; and since the first ot are, when the 
su feed water does not end with the lime best ts, the latter is much more con- 
salta described. There are the chlorides som to be dealt with. venient, acetylene gas can have but a ted field of usefulness. At 
dan salts, as no doubt some of the electrical works on present adoption, even in this limited field, is hindered by the 
the bave found out, for the de salts are apt to decom- tendency of acety burners to smoke, and by the frequency with 
pose at modern high temperatures, aud to form WOA eae ae eee 
which quickly eats through plates and tubes. the gàs. These hindrances are doubtless only tem in character, 
Such waters are dealt with by means or other reactions, but at present they exist, and cannot be left даб of account. - 
all depending on the transference of the acids and bases in a manner 5 n TAA" А 
to secure the precipitation of а salt or the formation of another more It is. unnecessary to enter into a discussion of the question 


stable malt and highly soluble. As stated, there are wators whether the writer, or the editor of a journal devoted to 
r 
rocks of the carboniferous series near Wakefield. This rock yields in forming a judgment upon t commercial prospects of that 
water which cannot be treated by known practicable systems for gas as an illuminant; but it may be useful to give a summary 
deposition, and when treated its ev d of soluble salt is enormous—so of accidents with Acetylene Gas which have come under the 
ee ee a steam boiler from evaporation 5 the course of the last two years. 
VVV о special effort has been made to collect complete statistics 
m | | on the subject, and it is probable that other acoidenta have 
| E occurred, the reports of which have escaped his attention. 
E TS losion of t in Cheshire ; 
ling t шег, | тет 
GAS ENGINE ECONOMY. ш свора Моо 1607. e алш 
an — 2. Explosion of Acetylene Gas at the Oarbide Works at 
Ir is pointed o mt by an American writer that there is a different Prémont, near St. Michel de Maurienne, killing one man, 


system. of gas ébgine governing growing up in America from that injuring three, and wrecking the works.—( in 
научу na which tee explosive an таа the L Industrie E lactrochemigus, Vol. i., pe | š 
speed of the engine exceeds a given number above the normal, and 8. Explosion of Acetylene Gas at Dayton, U.S.A., caused 


pan every possible explosion as soon as it falls below the normal by a flood and liberation of tho gas from stored carbide. — 


a ao FFC , 1898. | 
| ; effected more on the system in 4. Explosion of Acetylene Gas at Delaware, U. S. A., while 
is regulated, bat la патот extirely hut of The system is om econo. barging a generator. One man killed.—Deoember, 1897. 


than the former, but it euables the range of speed to be kept 5. Explosion of Acetylene Gas at Lynn, in Norfolkshire, 
within mach narrower limits, aud is, so far, a distinct improvement while charging a generator, killing one and injuring another. 
on the European method, and we think it might well be considered. —December, 1898. 
In а steam no one ever a to t ot the : 


6. Explosion of Acetylene Gas at Netherseal Colliery, 
are no idle strokes. Too much value is placed on regularity of  Ashby-de-la-Zouch. Building containing the plant wrecked, 
turning effort to admit of a hit-and-miss method of regulation, and one man killed.—January, 1899. 

7. Explosion of Acetylene Gas in Laboratory of French 
Tt is possible that the employment of tho кашы, method in War Office, during experiments upon use of mixtures of 


Europe has arisen partly because the E gas engine bas been acetylene and compressed inert gases for illuminating pur- 
20 to speak, nurtared a somewhat е = ve coal gas, Md 3 poses. No one et nb injured.— March, 1899. | 
& n ° n * 3 Е 2 е 
а d алас piae A ors Үү тө" эме Бе very These are all accidents caused by explosions of mixtures 


have been perfected in Europe, and prcduoer gas has been е of acetylene gas and air; had those resulting from the 


Now, prod is cheap, and it is el cheap in 1956 of liquid acetylene been included, the number would have 
- ute шыман the cook’ ce DU yc, beon doubled, and the fatalities уема Г. 
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The accidents at Delaware and at Lynn are stated specifi- 
cally to have been caused by inclusion of air when charging 
the generator, and that at Ashby-de-la- Zouch was probably 
dae to the same cause. 

Those who have any experience of work with gases which 
form explosive mixtures with oxygen, will know that many of 
the forms of acetylene generators invented ! ! during the last 
three years are in the highest degree dangerous, and there is 
some cause for surprise, in view of the reckless way in which 
companies for manufacture and sale of acetylene apparatus 
have been floated, that a larger number of fafal accidents 
have not occurred, Many of the generators require inter- 
mittent supplies of carbide. This carbide can only be intro- 
duced through an opening which may admit air into the 
apparatus. Ever dare of carbide may thus lead to the 
‚ creation of conditions inside the generator, which only require 
the кее of a light to produce an explosion. 

- The decision of the committee appointed by the Societ 
of Arts only to permit the use of generators complying with 
certain specified regulations at the Acetylene Gas Exhibition 
in London last July, proved that unsafe generators were 
being manufactured and offered for sale, 'T'he action of that 
committee, and the awards they made, undoubtedly tended 
towards the safety of the general public. There are 
still, however, far too many ignorant people engaged in 
the invention and use of acetylene generators, and it would 
be well if those who desire the calcium carbide industry to 
develop in a healthy manner would warn such people of the 
dangers that attend the use of badly desi generators, 
‘and the unscientific use of even safe forms of apparatus. 

In conclusion, may the writer be allowed to point out that 
the editor of the Journal of Acetylene Gas Lighting might with 
advantage devote portion of his paper each month to the 
enlightenment of his readers on this subject. е 

As a first step in this education of the ignorant, he might 
reprint the present article. The list of fatal explosions of 
acetylene gas would donbtless be interesting to his readers; 
for, во far as the nt writer is aware, only one of these 
, explosions (that at Lynn) has received notice in the Journal 
of Acetylene Gas Lighting. 

This neglect of such interesting and educational copy is 
certainly unwise. | 


MESE 


THE VIOTORIA ACCUMULATOR. 


[BY A CONTRIBUTOR.] 


A PERUSAL of the re on this accumulator, which 
appeared in your issue of 14th inst., suggests the following 
remarks, vir. :— \ 

From the discharge curves and figures of the cells “D” 
and “ B," which are of equal weight, it is evident that their 
behaviour is not uniform, for while cell D” at an average 
discharge rate of 29:778 amperes gave 409 watt-hours, cell 

*B," at the lower rate of 24:18 amperes, had a capacity of 
only 387 watt-hours, and this, although the discharge was 
continued until the voltage had dropped below the level at 


which the discharge of cell “D” was stopped. At another 
test it was found that one element had at a ge rate of 


40 amperes a total capacity of 168 ampere-/ours, ог 11°59 
үг per kilo. total weight, while another at the 
higher rate of 58:5 amperes gave 13:6 ampere-hours per kilo. 
total weight. | 
The example which is given to show that “the efficiency 
of the Victoria accumulator diminishes very little in propor- 
tion with an increase in the rate of discharge," corroborates 
the above conclusion, for it is unlikely, and opposed to known 
facta, that the efficiencies at so widely different rates of dis- 
charge as 1°36 amperes and 5:25 amperes per kilo. (“оѓ 
energy is evidently a printer's error) should be practically 
the same, viz, 77 per cent. and 76 per cent., while at a dis- 
charge rate of 8:15 it drops suddenly” to 50 percent. To 
enable a comparison with other types, the rate of charge 
should also have been given. 
A comparison is made with the Falmen accumulator, but 
I do not think that the deductions derived therefrom are 
conclusive. Although one type may have thicker plates than 
another, it does not 1 follow that the mechanical 


paper, but it is scarcely 
.formers part of “an electrical generating system,” although 
it is part of an electrical supply system. | 


strength of the former is greater, nor that its cost of main- 
tenance is less and its life considerably increased. Such 
assertions can only carry conviction when based upon length 
trials under actual working conditions. The time test is 
the more essential with a type in which the lead oxides are 


mixed with some substance which is intended to serve either 


as the binding material or to increase either the voltage or 
the capacity, as past experience has shown that such admix- 
tures of an inorganic or organic substance, although some- 
times quite satisfactory at the beginning, are generall 
disintegrated or converted by the electrolytic action wi 
detrimental results to the accumulator. 
Possibly, however, the carbides contained in the active 
material render it permanently euperior both to a paste made 
of lead oxides or ealts alone, or to similar processes previously 
employed. If figures relating to lengthy tests are available, 
their publication would prove of service, and if the results 
are as favourable after the cells have been at work for, say, віх 


months, as those shown in the report, then there would seem 


very little reason to doubt that the Victoria accumulator is 
very valuable for traction purposes, and that the success of 
this type may reasonably be considered as certain. 


DANGEROUS TRADES. 


in the Trades 
IV., dealing with 
. Part- 


article is written in a popular manner for a non-technical 
correct to call mains and trans- 


The dynamo or generator is disposed of in less than a 
dozen lines, as the author states that “There is very little 
danger of the attendant getting а shoek here, the chief 
danger being that of falling against the revolving part, 


which may be prevented by proper guard rails placed round 
the machine.” PT his appears to take it for ath that the 
armature rotates ав in a badly constructed alternator with a 


fixed armature, the terminals. may ba exposed, and ‘become a 
serious source of danger. Ў ME 
Under the head of Commutator or Collector," the author 
shows that the brushes which carry current may.be touched 
by accident, “and prove a source of electrical danger.” He 
therefore recommends that they should be boxed in, thus 
^ making it quite impossible for the attendant to touch the 
metal by accident (italica in the original). He then states 
that “ mica or glass fronts are used, &c." As glass, or mica 
either, for that matter, may be broken, we do not think that 
such a precaution renders a shock “quite impossible," 


eacus dn it minimises the risk. The author's opinion that a 


switch should have no back, íe, ij should not be 
possible to get behind the board, but that all connections 
should be made in front, is open to question, and opinions 
are divided upon the point. There should, however, be no 


5 to the back of the board being accessible, provided 
0 


y skilled attendants are permitted there, that plenty of 
room is allowed, and that it is placed under lock and key, 


which latter should be in the charge of a responsible man. 


The article contains much that is interesting and iostruc- 
tive, but, unfortunately, it is quits obvious that throughout 


the author has in view rolely the apparatus in use at 
- Deptford, and tberefore, many of the points do not apply 


to any other station in this country. As an illustration, 
be ssys: “As far as possible, also, no switch or regulating 


device carrying bigh pressure current should be touched, 


except the handle used is connected to earth." Seeing that 
switch handles in ordinary high tension stations are almost 
invariably made of insulating material they do not require 
earthing. | 
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The two photographs of the Deptford switch gear are inter- 
esting, the second reminding one strongly of a railway signal 
box with metal levers. | 

In the first picture the attendant, who is standing between 
two boards, appears uncomfortable as though expecting a 
shock. In dealing with Apparatus at 3 
Stations,” after referring to the frequency of accident in eu 
places and the necessity for care in design, the author saya, 

Although he (the engineer) may know all the connections, 
&o., himeelf, it is quite possible in a year's time for him to 
send a workman in cases of emergency who will have to trace 
everything out for himself.” This is the very thing which 
we exl yis condemned. No Mira should allowed 
to touch high tension a tus at except under proper 
supervision, and after phe gare to be а has been made 
* dead " and earthed. | 
. On tbe question of what pressure will kill a man, the 
autor says, Much depends on the state of a man’s health 
and the nature of the contact he makes. Two hundred volta 
alternating current if iy s to some persons through the 
palms of their bands would give a very unpleasant shock, 
and in some cases might prove fatal, whereas men have been 
kncwn to have had 10,000 volta through them and have 
-returned to work at the end of a few weeks none the worse. 
In fact, in the author's opinion there is a certain amount 
of safety to life in dealing with extra high pressure currente, 
since no actual contact with the conductors can be made 
owing to the еше шиш across the air space between 
the metal and the body before the man actually touches the 
metal, throwing him from it before contact is made.” 

No doubt under certain conditions 200 volta would pore 

fatal ; for example, in a case of a person suffering from 
disease, but it need not be 200 volts al g, if good 
contact is made a continuous current of the same pressure 
would effectually stop the heart. 
As regards safely to Ше in dealing with extra high pres- 
sure, we are afraid we must deliver the Scotch verdict of 
“not proven,” for although we have heard the same state- 
ment before we should like more evidence. 

He pud quts a statement which n we feel ш» 
endorsed by igh tension engineers. Inspeaking of regu- 
lations for the prevention of accident he says : “ Much depends 
upon the men themselves. Intemperance is fatal.” It is a 
well-known fact that when every possible means is apparently 
taken to protect men they will still get into trouble either by 
omitting to use the safeguards provided or by deliberately 
breaking the regulations drawn up for their safety. The 
ELECTRICAL REVIEW'S suggestions for dealing with apparent 
death from electric shock are given in full. The article is 
interesting, and its general tone proves that the author not 
only realises the necessity of taking every precaution for the 
protection of the lives of those employed by companies and 
others supplying electrical energy on the high or extra high 
tension system, but that as far as Deptford is concerned, 
he has done much towards carrying such precautions into 
praotice, 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPEOIFIOATIONS. 


NRW PATENTS.— 1809. 


Compiled expressly for this journal by W. P. THOwPSON & Oo, 
Electrical] Patent Agents, 822, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 


7,466. "An improved electrical switch.” T. D. Dundas. Dated 
April 10th. 


7,471. “An electrical apparatus or machine for the display of 
cartoons, autographs, diagrams, numerical results, advertisements, 
ko.“ A. Jack. Dated April 10th. 

7,479. “Improvements in secondary batteries.” P. M. Јовтіси. 

a Press Btorage Syndicate, Limited, South Australia.) 
ed April 10th.  (Complete.) 


7,494. "Improvements in or relating to electrically-controlled 


valve ‘or gas and other motors.” A. J. Bourz. (D. W. Payne, 
United Btates.) Dated April 10th. (Complete) 


in lieu of condensers.” G. D. ABEL. (La Socie re bre 


current electro-motors or brin 


7,528. „An improved clip for shades for electric lamps, candles, 


or other illuminating devices.“ Е. Dumanp. Dated April 10tb. 


7,525. "Improvements in telegraphic transmitting, receiving, and 
translating arrangements.” A. MvureaHmap. Dated April loch. 

7 597. “Improvements in thermo - electric batteries or piles.” 
J. MarrHL8. Dated April 10th. (Complete) 

7,577. A new or improved method and apparatus for operatip 
contacts for electric traction.” ` А. BALLANCN and B. A. JEPFRRSON. 
Dated April 10th. BE. 


7,579. “Switching apparatus for controlling the distribution of 
electricity.“ J. LippLn. (J. Oloos, United States.) Dated April 11th. 
(Complete.) | | 

7.580. ‘Switching apparatus for controlling circuits.” J. Lipps. 
(J. Cloos, United Stakes) Dated April llth. (Complete.) 

7,584. “Improvements in electric switches." Овомртои & Co., 
Ілмттвр, and H. W. W. Dix. Dated April 11th. i 


7,559. “Improvements in the construction cf electric arc lamps.” 


J. A. Fugmme. Dated April 11th. 


induction of alternating current circuits, and capable of being рва 
ur 


llth. 
7,641. “Improvements in Hertzian wave telegrapby to enable 
si to be transmitted to any distance by means ol intermediate 


relay stations." P. H. Corn and B. Comen. Dated April 11th. 
7,660. “ Improvements in or relatirg to scckets or connections for 
electric light fittings.” H. A. Конт. Dated April 11th. 
7,654. “A method cf and apparatus for starting alternating 
them up to synchronísm." 
W. Do Bom DuppmLr. Dated April llth. (Complede.) 


- 7,656. "Improvements in current collectors for electrically driven 


vehicles.” R. E. CARROLL. Dated April llth. (Complete.) | 
7,680. "Improvements relating to galvanometers, voltmeters, and 
the like electrical instruments.“ О. H. Orronp and A. О. BARFIELD. 
Dated April 12th. | | 
7,713. “Improvements in or relating to wireless telegraphy.” 
W. Н. Емаглир. Dated April 12th. N 
7,786. "Improvements in magnet o- electrio generators or dynamo.“ 
Bir W. ABROL and T. B. Murray. Dated April 18th. (Complete.) 
7,701. “Improvements in or relating to telegraphio transmitting 
instruments.” J.GanpsER. Dated April 18th. 
7,776. “ Ап improved method cf adapting existing fittings for tbe 
electric light." B. M. Draza and J. M. Човнлм. Dated April 13th, 


i ae Automatic electric time switch.” A. B. WmsBmn. Dated 


7,800. “Improvements relating to fusible electric cut-outs.” H. d. 
Олітнвор. (С. E. Peebles, Orange Free State.) Dated April 13th. 

7,814. “Quick action reciprocating motion шш Moree making and 
breaking electrical circuits.” J. В. Ricwanpson. ed April 14th. 
. 7,863. "Improvements in electrical incandescent lamps and in 
their manufacture.” F. M. F. Олин. Dated April 14th. 
7,888. Improvements in vehicles electrically propelled from a 
line-conductor.” W. M. WAIT. (D. G. Stoughton, United 
States.) Dated April 14th. (Complete.) | 
. 97,880. "Improvements in apparatus for prod electric a 
H. H. Laxm. (А. R. Shattuck, United Stites) Batea April Ч 14th. 


n An improved electrical percusei raus" В.В, 
| оте vo в us," 
BKELLORN. Dated april 14th. ! i 

7,892. “Im ts in electrical batteries.” H. W. JUNGNER. 
Dated April 14t | 


7,918. “Improvements in the manufacture or uction of 
bands and stri о рр кос оше коча ру еч on r 
mandrels.” . E. Назв. (E. Dumoulin, France.) Dated 
14th. (Complete.) 


7,924. “ Improvements in continuous current electric dynamos 


and motors" J. Arxmsom. Dated April 15th. 

7,925. “Im ents in and connected with globes for electric 
arc lamps.” Srenz and J. J. Мизин Dated Арі 15th, 
(Complete.) B | 

7,927. “Improvements in or relating to electric contac’ makers 
and breakers.” Е. PEB. Dated April 15th. . 


` 9,949. “ Method or methods for the direction and position 
of a transmitter of Hertzian waves" О. J. Evans, E. Won and 
Н. Gonsar. Dated April 15th. 
_ 1,943. "Improvements in apparatus for use in wireless tele- 
graphy.” B.G. Brows. Dated April 15th. 
. 7,958. “Improvements in and relating to mechanism for antomatio 
or coin-freed machines for the sale of electricity, gases or liquids.” 
A. G. Ввооказ. (L. Sell, Germany.) Dated April 15th. (Oomplete.) 
‚ 7,978. “Improvements in and ing to electric motors or 
dynamo-electric machines.” R. LUNDELL. Dated T 15th. (Date 
applied for under Patents, &., Act, 1883, Sec. 103, January 18th, 
1899, being date of application in United States.) (Complete.) 

7,979. "Improvements relating to methods of and means for 
regulating electric motors.” R. LUNDELL. Dated April 15th. (Date 
applied for ander Patente, &., Acts, 1883, Sec. 103, ch 31d, 1899, 

g Cate of application in United States.)  (Complete.) | 
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ABSTRACTS OF PUBLIANED SPECIFICATIONS, ` 


Copies оу any of these Specifications may be obtained of Messrs. W. P 
& Co., 322, High Holborn, W.O., and at Livbrpool, 
Manchester, and Birmingham, price, post free, od. (in stamps). 


1897. i 

4,442. "Improvement& in er connected with electric batteries,” 
J. L. Сови. Dated February 18th, 1897. Porous ceils, or the 
like, especially cells for use in batteries having fused oxides or other 
substances as electrolytes, are made of calcined magnetite ground to 
& powder, moistened with boracic acid dissolved in water or irit, 
or in both, and kneaded into the shspe required, after which the 
Articles are dried or baked. 1 claim. 


4,713. "Microphone worked by 
Dated February 220d, 1897. Mie 


or coal is used are formed of a m 
back for filling with ular material The face has a number of 
d per orationi rough which tbe granular carbon passes to 
the diaphragm. The diaphragm is held tion by a со пая 
insulated screws,a mouthpiece being screwed intothering. 3 

6,293. “Improvements in electrico incandescent lamps.” А. 
BrowmLL. Dated March 10th. Relates to Incandescent Lamps. In 
order to prevent vibration or sagging of a filament, it is passed 
or holes cut in & piece of mica or other suitable 


through 
material, which is fixed gruss the middle of the bulb by placing its 
ends in impressions in the glass or otherwise. 


ular coal" J. O. Zwaga. 
ones in which granular carbon 
box having an opening in the 


6438. “ vements in electrical switches and cut-outs.” H. O. 
Govna, O. F. Paooron, and A. H. Barz. Dated March 11th, 1897. 
Relates to magnetic switches, which may act automatically or 
may be from a distance. The contact arm or fork is 
when in the one 1 to complete the circuit between 
tacts, and it is in 


magnet. This armature normall away from the The 
with the circuit through a link, or it 


may be ene from a When the current through the. 
edm ent, the armature is pulled into the position shown 
and lifts the roller, allowing the rod to fall. This pulls the arm oat 


against the roller. VV together, 
but are forced apart to make good contact by a nut. ollas. 


6,773. “Improvements in connections of telephonic and tele 
graphic instruments to conducting lines.” L. Marcone. Dated March 
15th, 1897. Telegraph and telephone lines are arranged so that any 
pair of lines bearing instruments may be used as а lead or return for 
another set of instruments without interference. Thus, as an 
алар! ‚ four metallic circuits carry four separate sets of instruments 


ually, but may bave circuits A and 


i 
shown, a of lines f a metallic circuit, and capable of use 
0 through lines 
at the centre of the secondary 


y 
Е 
E 
E 
: 
: 
4 
В 


" An improved coupling for attaching electric wire con- 
— ao Han (J. P. Ooghlin, United 
are attach 


Conduit tubes 
n boxes by means of screw passed thro 
of the box and secured to tho conduit tube 
Gaskets are employed to make a tight joint. 
socket and oondüit tube are coated with material. The 
socket may have an internal screw for the conduit tube and an 
external lock nut, or two lock nuts may be employed instead of one 
and a fixed nut und. 7 claims. | 


10,168. “ A new or improved mode of ча. distance telephoning, 
9 


and apparatus therefor.” I. Отиллаш D 
of distance 


hony, the transmitter is asa 
unt to the battery in the line. A three-way calling switch is 
employed, by which, when the lever is on a le contact, a call can 
be sent-or received, on the two contacts 


but the lever must be p 
for battery and microphone for signalling. 9 claims. 


18,71. "Improvements in electro-magnetic contact systems for 
electric railways.” W. Gaunow, jan, J. A. MoError and J. Н. 
MoErnmor. Dated August 14th, 1597. Relates to electric railways 
and tramways on a sectional conductor or road-contact system wi 
electro-magaetic switches. The electro-magnets on the vehicle which 
throws the switches are excited by a shunt round the motors or from 
& battery which is automatically cut-out when the main circuit is 
completed. Тһе collector 
and depressed ту а spring surrounding а guide, but а long collector 
may be used. t 


he plunger before being connected 
maintain it in the raised 


assisted by the end acting 


. stringers which su 
boxes are 
the box is made continuous, 7 


18,941. “Improvements in and relating to electric alarm and 
registering apparatus" O. Junen. (M. Vester, Germany.) | Dated 
August 166b, 1897. An alarm or signal is given in any number of 
receiver stations, such as the bedrooma of an hotel, from a central 
station, such as the servants’ room, the operations being at the same 
time duly recorded and indicated in the central station. When, as 
on the occasion of a fire, it is desired to operate simultaneously the 

bells in all the receiving stations, a sliding board which is automa- 
tically held down by catches is used to presson all the pushes. 
9 claims. 


18,989. “ Ар improved method of, and apparatus for, the produc- 
tion of calcium carbide; applicable also fo other purposes" Н. 
Maxm and W. H. GmaHAM. Dated August 17th, 1897. Several 
parallel horizontal electrodes on one side of a firebrick furnace are 
connected separately through switches and current meters with the 
conductors of & polyphase alternator or other current generator. 

es, OF one common electrode, on the other side 
connected to а return conductor. - PO MAH 


wdered lime 100 parts, and coke 65 parts; a masas of carbide is 
formed between opposite and is removed with tongs after 


operation is repeated 

of electrodes successi „ wer taken 

the furnace remains approximately constant. urnace may 

M aad fee ths ло. The outer ends of the elec- 

trcdes are ogden by screw-threaded rods, pa crane towards 
the furnace by spri | 

handles to permit insertion of fresh connecting carbons. 


F 
August 19th, 1897. R. lates to electric railways in a sectional con- 
am with switches thrown mechanically and 


| by the 

кено 01 a 1,000 feet ucter by the 

riis whichis operated. by а and rack worked by a treadle 

adjacent to one of the rails. è treadle is returned by a spring, but 

the rack is held by a rachet Аа ваті until released by an electro- 
t T : 


in the next box by a switch operated at the same time as another 
switch. In a modification, the switches are operated by a rock- 
shaft and treadle lying in the insulating part between the sectional 
conductors. 6 claims. ; 


+ 


| 1898. 
19,951. “Improvements in electrical gas lighters.” E. BEILER. 
Dated September 20th, 1898. Relates to an пишен for lighting 
gas burners by means of an electric k 


ci Consists of an electro-magnet arranged under the burner 

ley, whose armature causes a current break forming sparks 

y to the chief burner before the mouth of an auxiliary burner, 

the gas conduct to this auxiliary burner being open during a certain 

period of the part revolution of the cock during which ч also an 
electric contact attached to the gas cock is closed. 1 


20,894, “Improvements in trolley ears for electrio railways.” 
Taz Barr Тномгон - Housrow COMPANY, LIMITED, Dated 
October 4th, 1898. Relates to козо ч for electric Parte: be 
Consists of a plate having a substantially straight under side, h 
formed in the plate near the lower edge, holes formed near the u 
edge of the plate, and a holder or support filling the holes in 
upper edge of the plate. The ear is fixed to the trolley wire by 
compressing the metal forming the wire around the ear. 6 claims. 


20,895. “Improvements in electric surface contact railway 
systems." Taz Barrsu Txomson-Hovusrom Oo., Lap. Dated 
October 4th, 1898. Relates to surface contact railway systems. The 
invention has for its e un to provide a safety device which will 
in or not a contact over which the car has 


phs.” J. Comm 
tes to ітарготе- 
the attachment сда re 


E 
iH 


8 
а 
E 
d 
НЕ 
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; 
А 
: 
ins 
hi 


ir 


cylinder. The fiapged front end of the cylinder acts a 
openiags to facilitate the re 
tightly fitting cylinder by means of the fingers. A roller 

cal, concave, or convex form, runs upon an axis 
guiding spindle upon which the carriage travels, and so relieves 
mut of the earriage. Oonsequently the driving mechanism is 


i 
g 
. REE 


much less power. $ с 
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The Electric Ourrent in Chemistry (concluded 714 | | 
Tho. Iostitu Adon of Nlestrie ma i : "n i = 716 THe papér by Mr. J. Elton Young on the capacity ensure 
Telegraph Rates to India 10 ment of long cables, read before the Institution of Electrical 
. то . yig Engineers on April 27th, is without doubt of great intereat 
Correspondence :—Interior Conduit Wiring . „ 1 and practical utility, and helps in no small degree to further 
"IC .. 790 ? 

Elac Pi рор?" „ .. 721 elucidate an intricate problem which has exercised the 

yee go Single us Lines “ Railways co se 1 minds of some of our leading electricians. 
Кайы Ноо Ае Seca. cuit "I 133 . The advancement made in localising faults has of late 
Tesla's High Potential and High Frequency Work (illustrated) 730 years been well sustained, and, as Mr. Young. jostly 
ony си ve зе e rs observes, must not be gauged merely by the results appear- 
Bhare List of Bloctrical Companies И 741 ing in the Procesdings of the Institution, Much patient 
мао eria d Electrical E TUNE MD. is and valuable work is being done by practical electricians in 

Oapacity 3 ol z pom 590 бу charge of our cable ships and stations abroad in perfecting 
Some New High Voltage Fittings (illustrated) 745 methods of testing, and we would gladly see them more frer 
T — of Wik Ооо с bus quently contributing such well thought-out papers that 
8 Batteries for 5 Ware Stations БА others may benefit by their successes. | 

n 

Experiments on the Sterilisation of Water by Ozone 749 Among electrical problems the precise determination of 
. ( 8 10 the capacity of very long submarine cables certainly offers 
Abstracts of Published Specifications 752 exceptional difficulties, arising from the fact that the 
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measured result varies with the time оѓ charging, and the 
difference between the rates of electrical absorption of the 
dielectric of the cable and of the condenser with which ita 
capacity is compared. The question of absorption in the 
cable and condenser, which under prolonged charging may 
increase the condenser capacity by as much as 5 per cent., 
becomes more involved still, inasmuch as absorption is 
found to vary in degree with temperature and the specific 
‘inductive capacity of the dielectric. Again, there is the 
error due to leakage, which is an important factor. In the 
case of the cable, moreover, the retardation of charge by the 
conductor resistance greatly influences the rate of absorption, 
so that the determination of ita true capacity becomes a 
matter of considerable complexity and difficulty. 

Speaking of the inexact results obtained by the ordinary 
Thomson and Gott methods, Mr. Young remarks, in con- 
nection with the latter test, that while Muirhead’s correction 
is perfectly applicable’ for comparing condensers with one 
another, or with short lengths of cable, it is of little or no 
use for very long cables of, say, 1,000 or 2,000 nauts., appa- 
rently on account of the retardation of discharge by the 
conductor resistance. 

The test recommended by Mr. Young ss a more satisfac- 
tory method of measuring the exact I.O. than either the 
Thomson or Gott's method, both as regards correction for 
leakage and also the different rates of absorption of the oon- 
denser and cable, the peculiar manipulation of which was 
devised and first published by Mr. W. J. Murphy, is 
practically a combination of both these tests. As the 
principle of mixing the charges is employed, Mr. Young 
prefers to call it a modified Thomson method, though the 
connections are those for the Gott test, except that the 
galvanometer key is closed during the charge. 

In this test both leakages and absorptions are balanced by 


— 
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observation and adjustment during charging, absorption being 

treated as improvement in the D. R. i 
Inasmuch as the product of the condenser capacity (J) 

and its resistance (В) must equal the product of the cable 


capacity (F) and ita D.R. (7), T: = 7 —a condition 


suggested by F. W.“ iu the Electrician of February btb, 
1892—the slide contact must at starting be adjusted so that 
the two branches bear to each other the same ratio as F 
and / obtained approximately by a preliminary experiment. 

The condensers are then shunted by a plambago’or other 
suitable resistance, which is adjusted until the galvanometer 
shows a balance with the apparent. D.R. of the cable after 
any desired time of charge. During this part of the test 
the galvanometer key is closed. Having thus charged and 
balanced the apparent D.R.'s of f and F by observation, the 
latter part of the test is the same as for the Thomson test, 
i. s., the charges in the cable and condenser are mixed, and 
the presence of any remanent charge in either of them 
detected by earthing the junction of the two capacities 
through the galvanometer. The exact means of carrying 
out this last operation is not shown in the diagram, but Kk, 
is evidently allowed to rise against an earth contact, thereby 
taking off the battery from the slides, and allowing the 
charges, f and F, to mix; after which, if k, bs moved over 
to an earth contact, any discharge is shown on the galvano- 
meter. That allowance can be made for the cable current 
by balancing to false zero is an essential feature, especially 
in а long cable. Though not stated, the false zero would 
obviously be observed, for the adjustment of the condenser 
resistance, with k, against an upper contact (not shown) 
either direct to earth or through a resistance equal to that 
of the battery, and with the galvanometer key k, closed ; 
and the false zero for mixing, with k, also to earth and X, 
open. 

The test has the advantage of requiring no specially con- 
structed key, as used for the usual Thomson and Gott 
method, and it isan important point also that leakage on the 
battery does not affect resulta as in the ordinary Thomson 
teat. | i 
. Mr. Young points out in connection with the Thomson 
test that for a ratio of 80,000 to 20,000 the effect of a leak 
of 10 megohms on the higher branch of the slides is to 
reduce the ratio to 8:9682 : 1 instead of 4: 1, s.e., nearly 
1 per cent. error. This would only з the case were the 
leak wholly on the A side of the 80,000, whereas if equally 
distributed it would only be 0:2 per cent. The effect of the 
shunting powers of the resistances R and 7 upon the two 
branches of the slides, and the necessity for a correction if 
R and r are not in the same ratio as the slide readings, 
were also pointed out by Mr. Murphy. All the same, it is 
very important that the slides be well insulated, and so must 
. also the galvanometer and key in the Gott connections. 

It will be seen on referring to Mr. Young's examples of 
tests on Cable A in Table III. that not only are the results 
remarkably satisfactory by this modified Thomson method, 
but practically the same value is obtained for wide differences 
in the time of charge and D.R. values without having to 
calculate allowances for leakage. Uniform resulta are also 
secured by using as а basis the constant value of the balancing 
condensers obtained by comparison with standard air con- 
densers by Muirhead's method and corrected for temperature. 
With regard to the ooefficient for temperature variation 
applicable to the specific I.C. of gutta-percha core, this is 
said to be rather lower than the absorptive capacity of 
paraffin war, viz, an increase of 0:025 per cent. for a 


reduction of 1° C.; but although this correction for G.P. 
would be desirable for a more exact comparison of the true 
I. C. of the cable, when laid at, say, 5? C., with the original 
factory value at 24? C., it does not necessarily enter into the 
question of correctly localising a very distant rupture, since 
the same mean result per naut. would be obtained for the 
full length laid as for the portion up to the break, provided 
that the mean temperatare is the same, and both have been 
tested by the same method. 

For comparison with the results by this modified Thomson 
method, Mr. Young gives examples in Table I. of tests on 
the same two cables by Gott’s method, for which he calou- 
lates, by means of Siemens’ formula for capacity by loss of 
charge, the error due to leakage on the cable and also on the 
condenser separately, and applies the difference in the two 
errors for correcting the measured result. This plan was 
suggested to him by Mr. W. J. Murphy, and gives also close 
results. 

In Table II. there are also examples of tests by the 
ordinary Thomson method, corrected by calculation for the 
effect of leakage on the condenser and cable, which varies 
with their D.R. valnes, so that these results are also prac- 
tically independent of the time of charge and agree very 
closely with the actual capacity of the cable. 

For simplicity of execution and uniform resulta, Mr. 
Elton Young’s modified Thomson method leaves little to be 
improved on. | 
Regarding a suitable time for observing the O. R., I. O. and 


. D.R., the suggestion to adopt 80° seems reasonable in the 


case of a laid cable. Economy of time, when repeated trials 
have to be made to secure a good balanoe, is important, and 
as electrification, or absorption, become very small after 30 
there appears no reason to exceed that interval. For a coiled 
oable it will be evident that 30" would be out of the question, 
as retardation is very great and absorption proceeds at a very 
much slower rate. For a length of 300 or 400 nauts., two 
minutes is not excessive. What would be the minimam time 
admissible for mixing is a point which had best be arrived 
at by experiment. In fact, whether the principle of shunting 
the oondensers is applicable at all in the case of a coiled 
cable seems very doubtful in view of the prolonged time 
required for mixing charges. 


—— Á—MMMÓÉÓÁÁÉ 


Dust Free Road-beds.—The use of oil in preventing 
dust appears to be an assured success. Oil has many advan- 
tages. By preventing dust it saves wear and tear of 
machinery, and diminishes the friction of boxes. It 
vents the ruin of car draperies, which is now rapid in a 
dust-laden atmosphere. It destroys grass and weeda, and 
stops their reappearance. Then it forms a crust 
on the ballast, and prevents the percolation of rain. This 
keeps the road-bed dry, and arrests the decay of ties. It 
must also, in cold climates, much reduce the disturbing 
effects of frost, and save much labour in maintenance. In 
America the oiling of track is already advertised as a means 
of attracting passenger traffic. One application of ail 
will rii = = а year, the oil ting about 
4 inches. second and third application penetrates 
to шо та ties. pid man freedom iar pest а 

early application of about one-third the general supply 
t advisa le. Road-bed oil is now specially manu- 
factured by the Standard Oil Company. It has a high fire 
test and low gravity, and very little odour. ОП can bs 
applied at a cost of about £6 to £9 per mile of single track, 


and the first or general treatment demands about 1,700 
gallons mile. American lines now use a special car for 
oil sprinkling, to which we beg to draw our English com- 


treatment. Electrical tramways where laid off the pablic 
roads might copy the system. | - 
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INDISPENSABLE AOCESSORIES OF ELEC- 
TRIO TRACTION. 


Be HENRY E. P. COTTRELL, A. M. LO. E. 


(Continued from page 670.) 
Tux following table gives the general dimensions, &o., of 
some of the trucks and cars used on the electric tramways in 
Great Britain and Ireland, on all of which the single truck 
раве of construction has been taken advantage of to the 
extent :— 


fastened by look nuts or with split pins through their ends, 
which are easily removable. Were these distance pieces 
omitted and the lower member of the truss partly or wholly 
inoomplete, the trusses would be seriously weakened, the 
longitudinal stresses transmitted along them, especially when 
the cars are fully loaded, would tend to close the jaws of the 
yokes at their lower extremity and block the axle boxes, doing 
away with the play of thesprings, and to кш deform 
the truss between the two yokes by bending them upwards. 
The respective bearings of both these distance pieces and the 
yokes are accurately machine fitted, and the former have on 
their upper surface a cylindrical projection which forms a 
seat for the axle boxes when the cars are unloaded, the lower 


TABLE IV.—SowE EXAMPLES OF PECKHAM TRUCKS IN ENGLAND AND IRELAND. 
Weight of car body with roof seate, 2 tons. 


Bristol | Bristol | Dublin 


Where running .. jextension.' southern. 
| \ 
| Ft. Ins. Ft. Ins. Ft. Ins. 
Length cf wheel base .. 6 6 5 6 6 0 
Ө spring base . 11 8 13 2 12 8 
" trans. 18 3 14 9 14 0 
ыы: 6. 4 83 4 8). 5 324 
| | 
Length of car body over doors 18 2 |16 8 16 8 
BD EON dashboards 24 8 77 3 95 2 
Capacity of car, number of persons 49 58 | 88 
Weight of track e lbe. 4690 | 4449 4,658 
Weight of motor running empty tone 8 88 
Diameter of axles... 2t ... inches 32 84 8 
Weight of each axle. Ibs. 140 140 189 
„ „ wheel, 50 ins, diameter lbs. | 330 | 390 350 


| 


Dublin 


| | 

Clontarf. Leede. Piyon, Dover. Cork. Coventry. 

Ft. Ins. Ft. Ins. | Ft. Ins. = Ins. | Ft. Ins. Ft. Ins. Ft. Ins. 
60|60 56 | ов | 6 0 6 and 5 6 
12 8 |13 8 1 8 '11 8 18 9 | 14 O aod 11 8 
14 0 15 34,13 2 18 2 15 3j 16 0 and 13 3 
dis hb 36,36 30, 3 6 and 3 6 

pee oh, TE m 7 | 

168 |16 0 |14 0 шо ие 19 2 and K y 
25 2 |26 6 24 6 25 0 |25 3 27 84 апа 22 7 

50 | 41 44 44 54 and 40 

4,522 | 4,690 | 4,690 | 4,690 , 4,450 5,112 and 4,782 
82° 84 8} 8 | 8 9 and 8 
3 34 3i 32 31 38 and 33 
159 | 140 120 190 100 110 aod 110 
303 ' 322 330 330 330 330 and 


Class of Truck.—Bristol, Dublin Southern, Dublin Olontarf: standard cantilever extension 6 О. Bristol Extension; extra long 6 E 7. 


Cork: im extra long 8 O. пошу «па юц 
No.9. Plymouth: standard cantilever extension.— 
, on che Mechanical Features of Electric Traction.” 


The maximum efficient support for the car body is secured 
with a minimum length of rigid wheel base by the combina- 
tion of trusses which has been described. The details of the 


Fia. 16. 


cantilever truck truss, however, merit careful description, as 
the excellent resulta it has afforded under working tests have 
undoubtedly baen largely due thereto. 

The side frames are com of flat wrought-steel bars 
riveted to soft steel yokes or pedestals (fig. 15), which sup- 
port the frames on the axle boxes, all the rivets being driven 
but by pneumatic rivetters. The lower member of the truss 
is coupled across the bottom of the yokes by distance pieces 

t cast-steel which are held in position by two bolta, 


6 E, and standard 6 О. Dover: standard cantilever eee 
rom Ph. Dawson’s paper before the Society of Mechanical Engineers, November 3rd, 


extension. : 


side of the axle boxes being provided with a cylindrical slot 
which fits loosely over this projection. 

The axle or journal boxes can be constructed for use with 
either oil or , and are absolutely 
dust-tight. The covers and their seats 
are machine fitted and provided with 
leather packing, while their backs form 
a dust-tight stuffing box around the 
axle. To the underside of the frame 
work of the car floors the bar forming 
the top member of car under-truss is 
bolted. This is all in one piece between 
the extreme springs supporting the car 
body, but is made with depressions over 
each spring and bolt attachment, to 
facilitate getting at and removing any 
of them witbout having to jack up the 
car body. The car under-truss is com- 
pekee / the ends of the raking exten- 
sion being bolted to the same 
longitudinal joists of the floor frame, 
to which the bar previously mentioned 
is also bolted, the connection between 
the two being made by these joists, 
which thus form part of the under- 
truss. The angle of these extension 
rods or raking members of the truss, 
is not altered from the usual practice, 
the required longer support for the 
car being obtained by increasing the 
interval between the pedestals and 
the last coiled supporting springs to the 
extent demanded, the length of the raking portions remain- 
ing unchanged, while the coincidence of the under truss 
with the truck truss affords ample depth to the former 
and therefore ample strength of gs ah to the car with 
the dimensions increased to the fulleat possible extent. 
The car body is supported outside the pedestals, by doublé 
стри springs which аге eufficiently stiff to support the car 

y when light, and sufficiently flexible to ensure easy 
running under light loads while the spiral springs do not act. 
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When the car is loaded the elliptic springs are compressed 
and lose elasticity owing to the increased leverage in the 
flattened spring, and the four wide spiral springs take the 
weight and maintain easy running. In addition to these 


side coiled springs (fig. 15) double coiled springs are inserted 


just inside the extreme side coils which act as a dashpot 
taking up the pitching motion of the car body whatever its 
cause, and rapidly stopping and Caran with all bumping. 
Emergency overloading of the car whereby the “top ber” or 
sill of the car body is rig im in contact with the top of the 
pedestals is provided for, by the fixing of rubber cushion 
springs thereon. - 

The framework of the truck trussea does not regt, directly 
on the axle or journal boxes, but is supported by a double 
set of spiral springs (one inside the other) which take up and 
do away with the first shock caused by a rough track. These 
springs are right and left handed, to counteract the torsional 
strains set up in the springs themselves by shortening. The 


more lateral stiffness are also more suitable for counteracting 
kr. past ace te So a 

e univ practice in g is to dip i 
ee, 60/0004 Hen 
g у. it 

The use of springs is by no means confined to producing 
the easy riding so much appreoiated by ап even 
more important function being the protection of the car body, 
of the motors, and of the truck itself from the effect of 
sudden concussions and jolts. The difference in the running 
of the improved American electric car and the old horse car 
is even greater than the difference between the running of an 
old suburban railway carriage and a Pullman car. 

The next point to be considered is the axles, The increase 
in the diameter of axles since electric traction has been intro- 
duced, as compared with the dimensions in use for the axles 
_ horse cars, is remarkable, as the subjoined table will 

ow :— 


J 18. 
Styl Diameter ofaxle Diameter of axles in dud Total weight of car Depth of key- | Beating 
7:60. oar between wheels. hubs of wheels. | | . | empty. way in axle. | capacity. 
Diameter. | Length. | | | 
EN 7 Sane ы ag ee 
Inohes. Inches. | Inches. | Lbs. | Inch. 
Four-wheel electric motor car 38 to 3; 8 to 4 21 to 33 | 6 to 61 11.000 to 13,000 | J to) | co 30 
: í i i | 
Four-wheeled two-horse r 24 ‚ % оф | 35000 b 000 30 to 46 
| : | NE : 


In both electric cars given above the gauge is 4 feet 84 inches, and 30-inch wheels are used.—From “Electric Railways and Tramways,” by 
Ph. Dawson, C. . 


outside spring takes up and deals with the light shocks, the 
second or inside s with heavy shocks, both being so 
designed and proportioned that the respective loads for which 
they are des a uce the same strains and relative 
api т in , and when the maximum loads are 
reached, the successive coils come in contact at the same 
instant. | 

Referring to figs, 11 and 12, it will be seen that in these 
truck trusses, the framework is supported by two separate 
coiled springs resting on prolongations of the axle boxes 
below the journals. These springs have to take up both 
light and heavy shocks, and are not graduated so as to dif- 
ferentiate between the two and present stiffer ooils to the 
latter than to the former. This arrangement is neither co 
scientific nor so practical as the one previously described. 

The motors hang from crossbars nded from side 
frames by coiled springs, and are provided with a set of 
springs to take up the jerks caused by shocks and to prevent 
oscillation. l 

Till electric traction was introduced, rubber was univer- 
sally used for street car springs. The rubber springs were 
then replaced by coiled springs with rubber cores, the latter 


Fra. 17. 


adding a graduated action to the former. The coiled 
springs wore wound in conical and barrel shapes, the coils of 
larger diameter acting under light loads and those of smaller 
diameter under heavier loads, thus ensuring a graduated 
action in the spring itself. Finally, the type of an outer 
and an inner spring coiled in opposite directions was evolved 
with the best results. 

The use of elliptical and spiral springs in combination has 
now become universal, the former being More sensitive but 
also more confined in range, are more suitable for light loads, 
and the latter for heavy loads, but the former possessing 


The reason for the above increase is not far to seck, the 
difference о and the 0 to ooncussions is Mer 
greater on electric tramways on an ordinary railws 
owing to the mach wider differences in the numbers aarti 
and to the more serious inequalities presented by the track of 
а tramway as compared with that of a railway, so that the 
factor of safety in the first must be at least as great as in the 
second, since the speeds are fairly comparable, which is not 
the case as between horse tramways and ordinary railways. 
In electric trams the inequality of loadin ag пау тас ш 
much as 45 per cent. of the total load, and the di in 
level between the ends of rails very often exceeds }th of an 
inch, neither of which circumstances are conceivable on a 


railway. 


acquire а ence 

sional strains set ар by the repeated stops and starts of a 

tramline. It, therefore, becomes brittle and liable to frac- 

ture quicker than is the case on an ordinary railway 

the stops and starts are nothing like eo frequent. A large 

factor of safety and cushioning to protect the axles from the 

effects of sudden shocks is evidently absolutely neo, 

hence the tendency to ever increase the diameter of the axles 

in use, and be more and more particular about the distribution 

of the me i : 
The best axles are now made of rolled steel 

from 16 to 17 per cent. carbon, they are cheaper than f 

axles and give the best working resulta. These axles are no 


turned down on the lathe, but are die drawn, their 


and transverse strength is thus increased in a similar fashion 
to that of wire. The hubs of the wheels are formed d 
malleable iron and pressed on the axles under hydraulic pre 


eure of 35 tons to the inch (figs. 17 and 18), and in a similar 
way the steel collars for the motor axles are pressed on under 
hydraulic pressure of 10 tons. This avoids all necessity for 
weakening by cutting grooves in the axles, ad well as the 
possibility of loose wheels or loose collars, Sach ys 
as are necessary for motors are cylindrical in shape, the 
з 5 more angular or resisting forms being 
found to be unnecessary. : 
The wheels are constructed of best chilled car-wheel iron 
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and turned up to steel templates, во that all wheels are inter- 
changeable and can be used on any hub. They can be 
secured to the flange of the hub by seven 4 inch bolts 
provided with positive lock nuts (figs. 19 and 20). An 
elastic tabular tapered cushion of the best quality of rubber 


Fig. 19. 


with & working life of over three years, is inserted between 
the hub and web, exactly filling the s between them. 
This sustains the entire weight of axle (sufficient allowance 
being made in the bolt holes to relieve the bolts). This 
cushions the axle, motor and wheel, thereby retarding crystal- 
lisation and fractures resulting therefrom. 

The following table extracted from the books of the New 
York Car Wheel Works, who supplied the Consolidated 
Traction Company with wheels for the year 1897, gives the 
peroentage of repairs of wheels in four well-known types of 
trac 


— TaBLE VI. 


No. of trucks No. of wheels | No. of wheels ‚ Per cent. of 
| in use. in use. repaired. total. 


— ee ee. E—ä — 


1. McGuire ... 


2. Bemis... 17 68 49 72 
3 Brill . 342 1368 99 | 72 
4 Peckham ... 21) 840 341 | 40 


. The above shows the сесі of difference iu construction 
upon wear and tear, | | 

and consequent 
maintenanoe. 

The brasses in 
the. journal boxes 
have their sides and 
ends пш ra to 

it g ubri- 
sation and avoid 
wearing collars on 
theaxles. Those in 
the best types of 
truck last from 6 to 
8 years; the ordin- 
ary brasses are, how- 
ever, often replaced 
by various forms of 
roller bearings 
which are stated to 
effect a sensible 
economy in the 
motive power re- 
quired for propel- 
ling the cara, The 
journal boxes pro- 
vide }-inch space 
for end play in the 
axle, and can be ran 
without overhaul- 
ing for some 8 to 
12 months, 

The second form, or the articulated or radial truck, is so 
little used that it is not worth while discussing, but the 
various forms of the swivel or bogie truck are daily becoming 


к b o ir- 
2-а — 
б v ^ 


Fia. 22. 


of more importance in electric traction work, and therefore 
require careful consideration as they have to meet the most 
varied conditions of speed, and their designs have to be 
varied accordingly. O. 12AQ Geol 

Just as the bogie truck has gradually supplanted the 


Fria. 20. 


paaur underframing on the rolling stock used for main 
ines on railways, so have special forms of this same track 
replaced the four-wheel extension truck for interurban elec- 
tric tramlines or light railwaye. The conditions demanded 
for an ideal bogie truck are the following :— 

1. The car body must be free to swivel round its points of 
support with minimum friction, i.e, the area of the swivel- 
ling plates must be as small as possible and the surfaces in 
contact must be protected from dust and self-labricating. 

2. The centre of gravity of the trucks must be brought 
down as low as posible. | 

8. The rigid wheel base must be kept as short as possible. 

4. The load токі be ғо supported by the truck that it 
cannot move longitudinally independent of the truck, nor 
sensibly increase the proportion carried by the outer journals 
in rounding curves. i 

5. The springs and bolster attachments must be so arranged 
ав {о Ъз readily got at to remove them, or the truck, from 
un der the car, without jacking up. 

6. The brakes must be automatically adjustable, so that 
their action on the wheels shall be constant. 

7. The tracks must be as free as possible from liability to 
tilt under the action 
of the brakes. 

Figs. 21 and 22 
represent two forms 
of tracks designed 

- for extra heavy high 
speed service, one 

known as the Brill 
perfect truck No. 
27, the other as 
Peckham extra 
strong 14a. The 
same relative su- 
periority in the dis- 
position of the metal 
employed in the 
framing in fig. 22, 
as compared with 
fig, 21, which was 
pointed out in the 
single truss сагв 
previously dis- 
cussed, exists here. 
The first desgi- 
deratum can be 
equally attained in 
both forms, bat the 
disposition of 
weight so as to 
lower the centre of 
gravity is obviously 
in favour of No, 22, while the support given to the brake 
rigging is also more efficient than that afforded by fig. 21. 
(To be continued.) 


j — Q 
9 — B 
ВР a 


r * 64 T. A | 
ss a 


— + J 


— 


Y 


714 


THE ELECTRICAL REVIEW. 


[VoL 44. No. 1,119, Мат 6, 1899. 


THE ELECTRIC CURRENT IN CHEMISTRY. 


(Concluded from page 671.) 


HowEVER, it is not alone in the field of pure chemistry that 
helpful and interesting consequences of the introduction of 
the “subtile agent are found. The patient, careful analyst, 
as he struggles to unravel the problems Nature has placed 
before him, will ever hold sacred the name and memory of 
Dr. Gibbs, who, in 1865, first called the attention of the 
chemical world to that simple yet beautiful and extremely 
satisfactory determination of co in the electrolytic way 
which proved the incentive to further study in this direction, 
80 that at present 21 metals lend themselves to electrolytic 
determinations from solutions of the most varied character, 
and in the same manner at least 120 separations have been 
made, all of which for accuracy, neatness and rapidity leave 
little to be desired. 

In the commercial mannfacture of potassinm chlorate, 
potassium persulphate, caustic, alkali, iodoform, &c., &c., 
those who seek to apply the principles of chemistry in the 
establishment of industries of national import have found in 
the electric current a most fruitful aid, the full consequences 
of which are yet untold. > 

The foregoing is a condensation of a portion of the address 
given by Prof. Edgar F. Smith, of the American Association 
for the Advancement of Soienoe, before the chemical section 
of this society last autumn. The remainder of his address 
is of such a nature that it is almost impossible to make any 
abstract, for the matter is itself во extremely condensed. 
The lecturer having given a sketoh of the leading features of 
electro-chemistry, proceeded to call the attention of his 
hearers to the researches which have been made in what we 
may term, perhaps, eleotro-organic chemistry. He started 
with those classic experimenta made about 50 years ago by 
Kolbe on the electrolysis of concentrated solutions of potas- 
sinm, acetate and valerate; and then took his hearers 
through the researches successfully carried out by Kekule in 
1864 on the electrolysis of the dibasic acids. Next, he re- 
viewed Brester's work in 1866 on various aliphatic bodies, 
and then passed to Aarland’s work on citraconic acid and ita 
isomerides, in connection with which Carstanjen's valuable 
suggestions received due notice. Oontinuing bis review of 
the relation between electricity and oi ganic chemistry, Prof. 
Smith did not omit Bourgoin's work on the electrolysis of 
the euccinates. And then he gave pauss in order to sum up 
Kolbe's opinion regarding how these organic decompositions 
took place. Taking acetic acid as an examp'e, Kolbe repre- 
sents his idea as follows: —“ The acetic acid in the field of 
the galvanic action is oxidised by the oxygen, so that it is 
resolved into carbon dioxide and methyl, both of which 


appear at the positive pole, while only hydrogen is ſo:med at 
e negative electrode.” 


Kolbe, Kekule and others regarded the decomposition 
of the organic acid as a secondary reaction. The oxygen 
arising inthe water decomposition they considered exerted 
an oxidising effect upon the acid. Bourgoin's researches 
upon the electrolysis of organic acids were very extensive, 
and it was the opinion of this investigator that the most 
important phase in their electrolysis was the prodnotion of 


intermediate anbydrides of the acids. These, Bourgoin 
thought, then with oxygen, and secondary products 
were formed. In this latter class he included the passage 


of the anhydride into the acid by water absorption, as well 
vi M of the acids by the oxygen released from 

А ai 

Bat we ask: Are an anhydride and oxygen formed before 
the hydrocarbon is produced ? If so, does the oxygen then 
decompose the anhydride with the formation of the hydro- 
carbon and carbon dioxide? We are not alone in this 
irqu:ry, Löb hus endeavoured to бид an answer in the 
experimental way. To do this, he el+ctrolysed phthalic 
acid, dissolved im alcohol (a little sulphuric acid was ad d 
to insrewe the conductivity), with a fe ble current, Tne 
later was allowed to act for several hours, and here resulted 
an alos quantitutive yield of phthalic anhydride. It is 
not surprising that this chemist inclines to the view of an 
intermediste anhydride formation, but he wisely says that 
this is only demonstrable with acids, whose anhydrides are 
very stable, 


In dealing with the electrolysis of free acids we can 
soaroely assert that breaking down occurs, because the acid 
reappears as such at the positive electrode. Graphically 
represented we should have : 


1. 2 OH, ° COOH * 2 CH, E COO + H, 
2 ОН, СОО + H.) = 2 ОН,. COOH + О. 


or 2 OH,. COOH = 2 0H,. COO + H, 
2 OH, . 000 = (0H. . C0). 0 + 0 
(OH, . CO), O + H,O = 2 CH,. COOH. 


The first equation shows that oxygen comes from the 
water, while in the teoond it has its origin in the inter- 
mediate anhydride formation. 

Bat let us follow Löb, and with him substitute hydrogen 
sulphide for water, then the (quations just written would 
appear thun: 

2CH,.COOH = 2 CH,. COO + H, 
2CH,.COO + H,S = 2CH,.COOH + 8. 


or 2 OH,. СООН = 2 CH, . COO + H. 
2 0B,. СОО = (CH,. C0), 0 + 0. 


OH, . CO 
OH.. COX 0 + НЗ = OH,.COOH + CH,. COSH. 
What do these teach us ? 


electrolysed, the gas being still conducted into the solution. 
Not а particle of sulphur separated at the anode, and the 
solution contained thio-acetic acid. E 

Two experimenta, therefore, indicated the formation of an 
intermediate anhydride. However, other views are prevalent. 
Thus, Schall entertains the opinion that a peroxide is first 
produced in the electrolytic decompositions of the class we 
are considering. He electrolysed the alkali salta of dithio- 
acids and obtained persulphides of the acids: 


_ CH,. CSS, 
? ОН,. CSS — = OF, . 088 
and then the action ceased. It may be because the 
sulphides are so much more stable than the corresponding 
peroxides. S.hall apparently has been confirmed and, indeed, 
antedated in his views, for Bunge, iu 1870, subjected thio- 
acetic acid and thio-beozoic acid to electrolysis and obtained 
acetyl disulphide and benzone disulphide, “ facts whicb,” the 
author remarks, “ justify the conclusion that the compound 
group separating in the electrolysis of the thio-acids, at the 
anode, is liberated as a complex." 

Hamonet conducted an extensive series of experiments 
with the alkali salts of the fatty acide. Inasmuch as ће 
worked upon a mach larger scale than 5 his 
conclusions are entitled to thoughtful consideration. They 
are in substance :— 

1. The «quation expressing the decomposition of salts of 
the fatty acids as introduced by Kolbe cannot be regarded 
as correct. Frequently, paraffin hydrocarbons are not 
obtained, or at least in very small amounts. 

2. The olefines predominate in this decomposition. 

8. An alcohol with n — alcohol atoms is invariably formed 
if the acid contains n + Г — carbon, and its structure is not 
always what we might expect. | 

So much for the acids. Plainly this particular line of 
inquiry necds and deserves further attention from the 
investigator. 

The changes induced in organic substances by the electric 
current are, as а rule, во Complex that their study i- «ucround 
by vastly more and greater diffienlti-8 than obtain in t^e 
electrolysis of inorganic bodies, V. Miller, reco:mising this 
feature, has adopted means of continuously exposing t 
withdrawing electrolysed products from the field of action. 
In this manner he has striven to obtain a more complete 
picture of what actually occurs under the influence of the 
current. 

Brown and Walker, keeping in view the fact that Kolbe 
had synthesised hydrocarbons by electrolysing fatty acids 
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and the additional knowledge that ester groups are electro- 
lytically inactive (first observed by Guthrie), effected some 
most interesting electro-syntheses, They were not entirely 
successful with the ester salts of unsaturated dicarboxylic 
acide, in which an ethylene union is present. 

We must not omit mention of a rather interesting result, 
recently communicated by v. Miller and Hofer. As observed, 
these chemists have entered quite largely into the study of 
the electrolysis of what may be termed mixtures. ey 
obtained results which are the first examples of electro- 
syntheses being used to determine constitution which could 
not be arrived at in any other way. | 

Mulliken Fas also brought to light a new class of electro- 
syntheees. He has directed his investigations mainly to 
bodies containing a —OH,— or —OH— group, in union 
with more negative groups. We know that such substances 
contain hydrogen, which can be replaced by metals. Their 
godium salte in alcoholic solution conduct themselves like 
electrolytes; they break down into sodium and a complex 
anion—the carbonaceous residue. The produote obtained in 
all the electro-syntheses thus far made are the same one 
would expect to be formed by the action of iodine on the 
godium or silver compounds of the substance: electrolysed. 

Weems has continued this line of investigation, and from 
his results has felt justified in concluding that the eleotro- 
syntheses effected from malonio ester, methin-tricarborylic 
eater, acetylacetone, and aceto-acetic ester are beat explained 
as the result of the direct union of the anions, “ Pairing of 
anions has been shown to be of particularly common occur- 
rence in the electrolysis of sodium compounds of derivatives 
of malonic ether.” Such pairing has been observed in 
certain examples of the aceto-acetic ester type, but it can 
scarcely be said to be general. Puiring of anions does not 
take place in the electrolysis of componads like acetamide, 
benzamide, snocinimide, and phthalimide. The same holds 
with their sodium and mercury salts, 

Prof. Smith then reviewed the deportment of the aloohols 
when exposed to the electric current, and then passed to the 
aromatic series and considered critically the views which had 
been put forward regarding the decompositions which follow 
by Gattermann and Elbs. He then on to the theory 
which Löb has recently proposed in order to explain the 
reduction of the three nitrobenzoic acids, tonching upon the 
views which have been expressed by Noyes, Dorrance, 
Clementa, Abrens, and other well-known workers in this 
fruitful fleld of research. 

Naturally, Prof. Smith could only deal in a very sketchy 
way with the voluminous researches in organic chemistry 
which the application of electrolysis bas produced. These 
are, as he said, highly suggestive, and it is difficult to fore- 
shadow what they will lead to. Indeed, we are reminded of 
those words which Michael Faraday used years ago, who we 
may look upon as one of the fathers of electro-chemietry, 
words with which we suitably conclude this paper, v.z. :— 

It is the great beauty of our science... . that advance- 
ment in it, whether in degree great or small, instead of 
exhausting the subjects of research, opens the doors to future 
and more abundant knowledge, overflowing with beauty and 
utility, to those who will be at the... . pains of undertaking 
ita experimental investigation.” 


SULLIVAN’S UNIVERSAL SHUNT. 


For use with his well-known galvanometer Mr. Sullivan has 
designed a Yn universal. shunt of the Ayrton-Mather 
form, in which he applies the principle of the Thomson- 
Varley slide resistances, with the result that a very fine 
degree of sub-division is obtained. 

The ordinary universal shunt gives only a limited number 
of ratios, while each of the 101 coils of 1,000" each in the 
Thomeon-Varley slide is only sub-divisible into 100 equal 


arte. 
EIn the Sullivan shunt only 11 (instead of 101) coils of 
1,000“ each are employed and the sub-division is carried 
down to one ohm, a very wide г of ratios or maltiplying 
powers being consequently attained. 
Fig. 1 shows the theoretical connections of this shunt box, 
and fig. 2 the box as arranged in practice. 


The actual connections are made by means of sliding con- 


tacta over the studs of the above four seta of coils, No. 1 set 


of which contains 11 coils of 1,000" each, No. 2 11 coils 


of 200, No. 3 11 coils of 40", and No. 4 10 coils of 8° 
Two sliding contact springs insulated from each other ride 
over and embrace two coils of Nos. 1, 2 and 8 sets, and each 


2 


c 
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Fig. 1. 


pair of coils во embraced is permanently in parallel with all 
the coils in the next lower set. No. 4 sliding contact is a 
single one. Thus we have derived circuit upon derived 
cirenit, the funotion and the action being similar to that of a 
Vernier on a scale, only that the sub-division is carried 


farther, as each 1,000" coil can be sub-divided by means of 
the second set of coils into 10 equal parts; by means of the 


third set of coils, into 100 equal parts, and finally by means 


of the fonrth set of coils into 1,000 equal parts. 

It will thus be seen that this shunt reads differences of one 
ohm and allows of the flow of current through the galvano- 
meter being regulated with the greatest degree of nicety in 
practice. To ascertain the ratio or multiplying power of any 


Ев. 2. 


shunt reading it is simply necessary to draw ita reciprocal 
number, the shunt readings being of course treated as deol- 
mals, For example, a shant reading of 4,554 would be 
4554, the reciprocal number of which is 219587. 

Or the ratio of the reading to 10,000 


10,000 _ 9.19587 
4,504 
This shunt box can also be very conveniently used as a 
proportional bridge in resistance measurementa or to serve as 
the resistances in Thomson's inductive capacity test. 
It should be mentioned that in addition, the box contains 


an independent coil of 100,000" which forms a very con- 
venient standard for the comparison of high resistanoes by 
the direct deflection method, or for localising faults in cables 
by the fall of potential teat. ! 


Society of Arts.—On Wednesday evening Mr. W. Н. 
Preece, C.B., F.R.S., read a paper оп “ егіс Tele- 


graphy.” 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


AT the meeting when Messrs. Duddell and Marchant’s paper 
on “ Investigations of Alternating Ares by Means of ОзсШо- 
phs" was demonstrated by the authors, Mr. L. Andrews 
escribed some similar experiments he had made, which were 
criticised by Prof. Ayrton. 

The discursion on Messrs. Daddell and Marchant’s pa 
was resumed on Thursday, the 27th alt., by some further 
remarks from Mr. Leonard Andrews, who replied to Prof. 
Ayrton's inquiries whether he had taken steps to ascertain 
the accuracy of the method used. Mr. Andrews admitted 
that his method was by no means as accurate as that employed 
by Messrs. Duddell and Marchant, but it had rather a 
different object in view. He was anxious to find out some- 
thing about the things that occur when au incident happens 
in a central station which was liable to di- arrange and affect 
the supply. Take the Brighton breakdown, for instance, 
several theories have been suggested, but no one seems to 
know quite what did happen. 

Some years ago Mr. Raworth suggested to the speaker 
that it might be possible to photograph the current and pres- 
sure curves, and he had applied the suggestion to the 
elucidation of the effecta of suddenly opening the field 
circuit of an alternator running in parallel with others on a 
piir of bns bara, Reproductions of the curves obtained— 
stretching for yards along the walls of the hall—showed that 
the telephone diaphragm method could be relied upon to 
give information as to the displacement in phase of one cur- 
rent behind another. The exciting current was suddenly 
reduced by a resistance being switched in so as to halve its 
magnitude, and the history of the effects was given on the 
curve up to the time when the automatic switch cut the 
era out, the whole taking leas than one second to 

ect. 

Several suggestions were made by speakers later in the 
discussion as to the uses for the oscillograph in telegraphic 
and telephonic work. Mr, Duddell retorted in his reply that 
tbe apparatus might be used individually by those desirous 
of штете such fields. | 

When Mr. Mordey was called upon to speak, he said that 
when he moved the adjournment of the discussion it was 
rather from fulness of his heart than fulness of his head. 
He had never seen such a beautiful demonstration in his 


life. One was able now to realise things that take place in. 


practical work. The apparatus employed s —Nwell, 
anything you like, and the painstaking work deserved the 
thanks of all electrical engineers. Aftera few further words 
of congratulation by Mr. Mordey, Dr. Fleming expressed his 
feelings that there was no need to add to the chorus of praise, 
but proceeded to do so by comparing the old point-by- 
int methods with the oscillograph ; the former had been 
iscarded by him in some projected experiments on alter- 
nating arcs, because life was not long enough to get the data 
required. The new method would do more in an hour than 
the old would compass in a week, and the clumsy point-by- 
point method was quite ont of the question where the curves 
flickered about as it were. 

The most interesting thing to him was the behaviour of 
arcs between a metal and carbon; the current only flowed 
when the metal was positive, and the arc possessed unilateral 
conductivity. In 1890 he had showed experiments illas- 
trating the flow through vacuous space of current between a 
metal plate and the carbon filament in an incandescent lamp. 
He also referred to Wurtz's experiments on the non-arcing 
metals, and reminded the meeting that those which could 
not maintain an arc were, in chemical language, the mon- 
atomic metals. On the subject of alternating arcs he referred 
to a paper of four years ago, in which it was stated that the 
luminous efficiency was increased by lowering the frequency, 
and explained that this might be attributed to the distinct 
lag between the light curve of an alternating arc and the 
current. 

Dr. S. P. Thompson expressed his most profound admira- 
tion of the paper, and congratulated Prof. Ayrton and the 
Central Technical College that such excellent work had been 
brought before the Institution. The appliances were an 
instrumental triumph. A number of interesting problems 
had been raised. It had long been known that the current 


in the arc did not keep step with the бшу, yet there was 
neither lag nor lead, but the curves showed that the peaks 
were of more importance than the points where the current 
and pressure curves crossed the zero line. He had endea- 
voured to predict the curves from Mrs. Ayrton's date, and 
gave some particulars to show that he had succeeded in 
showing an agreement between her paper and the one ander 
discussion. | | 

Prof. Ayrton called Blondel the Father of the Oscillograph, 
but Blondel had dropped that instrument only to take it up 
again. When the writers had shown what it was capable of 
doing, Blondel returned to the instrument, and a recent 
paper before the Physical Society of France dealt with 
oscillographs, while two papers had been presented to the 
French Academy in December, 1898, and in March this year 
on the same subjects. He pointed ont that Mrs. Ayrton’s 
data could not be used as Dr. Thompson had attempted, 
because her investigations only gave results for “normal” 
arcs, and an alternating current arc could not give such 
results, the shape of the carbons being quite different. 

Mr. Campbell Swinton wanted to know the limit of fre- 
quency for which the oscillograph was available, as many of 
the actions in the Wehnelt contact breaker were obscure, 
and some light might be thrown upon them by its aid. 
Another speaker dealt with the lag of light behind the 
power curve and showed how extremely rapidly the radiation 
followed the power. | 

Mr. Daddell, in replying to the discussion, said his appa- 
ratus would shortly be put on the market by the Cam- 
bridge S.ientific Instrument Company. He referred to 
Blondel's experiments, and quoted a suggestion of that 
physicist, that the experimental arc should be put in the 
working Jantern when the blank part of the curve on the 
screen would show the extinction part of the light carve. 
With respect to the frequency for which his apparatus 
was useful, it could easily be used up to 500 periods per 
second, and in greater refinement of constraction much 
higher even than this. 

Mr. Murphy then explained the method of measuring 
capacity described in Mr. Elton Young's paper. Mr. Siemens 
having spoken thereon, the discussion was adjourned until 
next meting, on May 4th, when a paper by Mr. P. V. 
McMahon on Electric Locomotives” will be r. al. 


— . —.— 


TELEGRAPH RATES TO INDIA. 


TuE Times of last Saturday writes as follows on this subject, and 
fully bears out the views which we expressed in our last issue :— 

" In the Indian Budget debate, Lord Curson describ3d the tariff 
for telegrams 1 v as inimical to trade, a barrier to the ever- 
growing intercourse i 
obsolete and anomalous in itself Strong facts would be 


le 
show that not 
only is the charge in excess of the reasonable price of the servite 
rendered to the Indian public, but that it is out of all 
greater than the corresponding service rendered thro 
Australia, and has proved prohibitive of the extended telegraphic 
communication which is a necessity of Indo-European trade. 

“The Madras Chamber of Commerce, in a letter to the Government 
of India, thus summarises the facts. It states the charge for tele- 
graphing between England and India at 4s. a word, and the charge 
vid India, at ás. f. 4 word. That is te aay, a telegram is charged 
vi at 4s. 9d. & word. to say, а 
4s. a word for the first or lesser half of the distance ie. to 
India—and only 9d. for the second or greater half of the 
tance on from India to Australia. This general statement 
we believe, subject to certain modifications to 
route and the destination of the telegram in A 
it fairly represents the facts, and it certainly justifies 
Cu:zon's application of the term ‘anomalous’ to the existing 
The effect of that tariff on the use of the telegraph is full of 
tion. In 1891, says the Madras Mail, the charge per word 

to 


Mada 
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Australia to the United Kingdom was reduced from 9s. 4d. 
less than one-half, although afterwards slightly raised to, say, 4s. 
During the next seven years an enormous development took place 
the 'trans-Indian' telegrams, by which is meant the messages from 
the United Kingdom through India to Australasia. The number of 
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“ A disheartening feature of the case, and one which justified the 
plain speaking of the Viceroy, is that all this has been long realised, 
and that the efforts made to find an escape from the situation have 
roved fruitless. The present rate, which has been practically in 
orce ‘for the past 15 years or more,’ was perceived to be ‘ obsolete’ 
as clearly by Lord Lansdowne and Lord Elgin as by Lord Curzon. 
In 1893 the Government of India declared that ‘the redaction of the 
tariff to India is a measure of Imperial importance.’ In 1896 it 
instructed its delegates to the International ph Conference at 
Buda-Pesth to urge a reduction, and in 1897 it expressed its ' great 
regret that some reduction had not been secured! At that Confer- 
ence,as at many another, the advocates of progress found vested 
interests too strong for them. They reported that their efforts had 
failed, because the Eastern Company declared that it could not con- 
sent to any abatement unless the Government of Iadia would 
guarantee if against ble loss. The Secretary of State had 
already intimated that he was not prepared to press such a guarantee 
on the Indian Government, and, in spite of a running fire of pro- 
teste € the Indian public ever since, the grievance remains 


unredressed. 

" Tbis is the situation with which Lord Curzon has now to deal. 
One section of his advisers among the mercantile community would 
deal with it in an off-band fashion. They insist that the opposition 
to the Eastern Company at the Buda-Pesth conferenge was not justified 
by the financial facts. They pointed out that for the nine years ended 
1897 it paid the high dividend of 64 per cent, and raised it to7 per 
cent. for 1897-8; and that it has accumulated a reserve fund which, 
with the credits at certain special funds, considerably exceeds one 
million sterling, while its ordinary stock stands at 75 per cent. 
premium. They hold that such prosperity should not be purchased 
at the cost of the public, and that such an inflation of capital should 
not be maintained by an excessive tariff. We are not ooncerned to 
examine the too closely. For we do not believe that the 
general oourse thus indicated will commend itself to fair-minded 
men. The companies took certain riske under certain conditions sanc- 
tioned by the Indian Government. If their venture has tucned out 
successful and they are now reaping the fruits, they are to be con- 
gratulated, or even envied, but not to be plundered. Yeta telegraph 
company, like a railway company, does well to remember that sooner 
or later it mast reckon with public opinion, and that its safe policy 
is not to allow adverse opinion to gain too strong a head it. 

“ A more hopeful line of approach may be found by re-opening the 
question of a tee to share the loss. When the tariff to Australia 
was cut down to one-half in 1891, the Colonial Governments gave a 
guarantee of this kind. Da the first year of the new scale the 


loss amounted to £55,C00, diminishing to £12,000 in the third de. 
се 


and disappearing altogether, we understand, ia the fourth year. 

then the loss has been turned into a pe from the impulse given to 
the use of telegraphic communication by the low rate; and the 
Colonial Governments and the companies alike benefit from their 
courageous action. The Indian me experts believe that a similar 
reduction in tariff would lead to similar results. It is unsafe to speak 
confidently on the subject, but they produce reasons for a good hope. 
The reduction, to be effective, must be a substantial one. If, during 
the past seven years, the total net value of the Australian telegrams 
via India rose from £284,427 to £512,017, while the value of messages 


between India and the West practically stood still, the result was 


attained, not by any timid curtailment of 6d. or 1s. a word, but 
by a bold reduction of 50 per cent. The Madras Chamber of Com- 
merce urges an equ vigorous course on the Iadian Government, 
and maintains that between Great Britain and India could 
be carried at a profit for 2s. instead of 43. a word. The Чык is 
complicated by the question of capacity of the existing lines for so 
ре an increase of traffic. But to such difficulties an easy solution 
8 offered by low-interest loans for new constructions, cr, if needful, 
for a new cable, under a Government guarantee, at 3 or 8j cent. 
The main question is whether Lord Curzon, when he bas had time to 
consider the case in allits bearings, will think himself justified in 
dealing with it in the resolute spirit and with the trust in the future 
which the Australian Governments displayed nine years ago. 
Possibly, however, the construction of the Pacific cable, which now 
seems assured, and the new competition it will create for Australian 
traffic, will induce the Hastern Company to reconsider its policy of 
ir ip: resistance and avert the necessity for more drastic 
remedies." 


Leatherhead.—The Urban Council has placed a three 

т public lighting contract with the gas company (incandescent 

ers), and on the question of electric lighting obtain the 
opinion of the ratepayers by sending round circulars. 


LEGAL. 


NATIONAL COMPANY FOR THE DISTRIBUTION OF ELECTRICITY BY 
SECONDARY GENERATORS v. GIBBS. 


In the Chancery Division of the High Court of Justice, before Mr. 
Jastica O.sens-Hardy, on Friday, April 28th, this case came on for 
judgment on a point raised in the course of the hearing on the 17th 
and 18th ult. in an action brought by the plaintiffs for specific per- 
formance of two agreements of May 26th and October 31st, 1883. 

Mr. Justics Cozens -Harpy said the plaintiffs in the action con- 
tracted on May 25tb, 1883, to рон» certain letters patent for a 
zi sum of money. The vendors were Gaulard, who died in 1888, 
and the defendant, Gibbs, Gaulard’s administratrix, Madame Ruelle, 
was a defendant to the action. It was admitted that the plaintiffs 
had settled their dispute with Gibbs, and it was, therefore, unnecas- 

for him to consider the action except as one between the 
plaintiffs, who were the purchasers, and the defendant, Ruelle, who 
was the administratrix of Gaulard, one of the vendors. The plaintiffs 
claimed that the defendant might be ordered to assign to the plaintiffs 
the letters patent, and they also claimed or breach of the 
agreement and warranty contained ia the contract of May 25th, 
1883. At an early stage it became ap t that there was a 
serious question whether the plaintiffs any right against the 
defendant, Ruelle, and with the approval of the parties, his Lordship 
thought it was convenient to deal with this point separately, because 
if it was decided adversely to the plaiatiffs, it would not be necessary 
to consider other questions of foreign law which might arise. The 
short point was whether Gibbs, the sarvi patentee, was not the 
only person haviag anything to assign, and the only person liable to 
pay damages for breach of contract and warranty. It was admitted 
that all the patents were granted to Gaulard and Gibbs, and not to 
either of them separate'y, and it was not alleged that their rights, 
inter se— whatever they might have been originally—had since 
varied, excapt so far, if at all, as they were varied by the 
contract. The first question to be answered was as to the nature of 
the interest of the patentees. The patent, dated September 13th, 
1882, which was the only one to which his attention had been called, 
was in the usual and universal form in the саве of a grant to two 
patentees. It recited that Gaulard and Gibbs bad presented their 
petition, and that a Aa the first and true inventors, and that 
they bad prayed her Majesty to grant unto them, their executors, 
administrators and assigns her Royal letters patents for the sole use, 
benefit and advantage of the said invention within the United 
Kingdom for the term of 14 years. Оа the construc- 
tion of this grant his Lordship thought that the two patentees 
took a joint interest which passed by survivorship to Gibbs on the 
death of Сашага. Ia his opinion, the grant a joint tenancy 
or joint interest, and not an interest in common. It followed, there- 
fore, that in his opinion Gaulard's re tative was not a proper 
party to the action, in so far as it sought an order for the assignment 
of the patents, inasmuch as the whole interest in the patents was 
vested in Gibbs as the survivor of the two joiat patentees. The 
second and more difficalt question was, assuming that Gibbs and 
Gaulard were jointly interested in the patents, what was the nature 
of the obligation created by the 7th clause of the agreement? Was it 
merely a joint covenant, in which case the only person who could be 
sued was Gibbs, as the survivor, or was it a several covenant, ога 
joint and several covenant under which either Gibbs or Gaulard or , 
the representatives of either of them could be sued? His Lordship 
said that the words in the deed made the form of the covenant joint, 
and he did not feel justified in making it several. He came to the 
conclusion that the plaintiffs were not entitled to any relief against 
Gaulard’s representative. Therefore, the action would be dismissed 
with costs, and the counterclaim would also be dismissed with 
costs, there being the usual set off. If it should be held 
that he erred in the view he had taken on the point which alone 
had been argued, it would be necessary that the action should be 
sent back in order that the other matters raised in the pleadings 
might be adjudicated upon. 

Order accordingly. 


Coox v. ELIESON. 


Оң Кешу the Queen’s Bench Division, before Mr. Justice Day 
and a special jury, the case was heard of Cock v. Elisson. was 
an action brought by the plaintiff, Mr. John Oock, against Mr. 
C. Pros Elieson, an electrical engineer, for specific performance 
or in the alternative for damsges for breach of an agicement 
dated July 30th, 1897, whereby the plaintiff to purchase 
and the defendant to sellcertain patents in relation to the driving 
gear and accumulators of motor cars. The defence was a denial that 
the defendant was called upon to carry out the agreement, as the 
consideration for its performance had not been transferred to him. 

Mr. Jelf, QO. and Mr. D. Stewart Smith were counsel for the 
plaintiff, while Mr. Carrington represented the defendant. 

Mr. JELF, ia ope the case for the plaintiff, said that the defen- 
dant represented that he was Pomo? of certain valuable patent 
rights connected with the mode of propelling motor cars, and he 
desired that a company should be formed. An agreement was 
accordingly made between him and the plaintiff, dated July 30th, 
1897, by which Mr. Elieson was to make over all these patent rights 
to Mr. Cock, who was to sell them for £2,000 in cash and 53,000 fully 
paid up EI shares in a company which was to be formed to work the 
patents, called the Elieson Lamina Accumulator Company, Limited. 
The consideration which was to be paid to Mr. Elieson for the 
patents was, first of all, а payment of £100 on the of the 
agreement, 10,850 fully paid up shares in the company were to bs 
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allotted to him, he was to be appointed managing director of the 
company at a salary of £600 year for five years from the date 
of incorporation of the company, and a further sum of £900 
was to be paid bim by the plaintiff out of the sum 


been герое Мг. Oock, on August 17th, entered into ап agree- 
ment with the company, by which he was to reo:ive a considerable 
sum for making over the y, the 


(Mr. Elieson protest- 
ing) to the effect that the solicitor to the company be 
instracted to take such legal proceedings as he might think fit to 
secure the formal transfer of the patents to the company. Upon 
that Mr. Cock being called upon to carry ont his contract, brought 
the present action against the defendant. It was suggested by the 
defence that Mr. Oock was not ready to carry out his part of the 
arrangement, and that the purchase was not completed by the date 
agreed upon, time being of the essence of the contract. But it was 
completed at a date that was perfectly satisfactory to Mr. Elieson 
himeclf. Again, it was said that these 10,850 shares had not been 
allotted or transferred to him, ther: fore the plaintiff had not carried 
out his part of the agreement. But the fact was that these shares 
could not be tranaferred to the defendant until he had transferred 
the patents to the company, for the patents were the very considera- 
tion for which the shares were to be made over to the defendant. 
He should call evidence, and should then ask the jury to say that the 
ыпча had made out his case, and was entitled to succeed in his 


on. 

Mr. Martm Faapp said he came to know of the defendant's 
patents through Prof. Thompson. The defendant represented that 
the patents were of a valuable kind. Witness found the £100 which 
was paid cver under the egreement, and he also found nearly £6,000 
before any debentures were issued to him. He became one of the 
directors. Mr. @lieson was on the directorate, as were also Mr. 
Mackenzie and the Earl of Galloway. There were a good many 
meetings of the company, and questions aroee about the making over 
of the patents. On October 6:h, 1898, witness being in the cbair at 
the meeting of the directors, he requested Mr. Elieson to assign over 
the patents to the company, but he refused to do so, on the 
ground that he had not got the £900. But that £900 was to 
be paid out of the sale of the shares, and the company 
cotild not sell the shsres until they had got hold of the 
property. That was the diff: ulty all the way through. They could 
not realise the shares because the company would not give them over 
until it bad received tbe patent rights for which the shares were to 
be the consideration. Mr. Elieson wanted to be paid the £900 before 
the thing was done by him which was to produce the £900. That 
absolately produced a deadlock, and hence the necessity for passing 

the resolution of October 6th, 1898. 

Cross-examined by Mr. Cannmaron: You are а com 
and have promoted a:great number of companies ?—I 
one or two. — 

Your offices are at Sherburn Lane, where all the meetings of the 
com took plage ?—No, several of them took place at tbe works 
at Camden Town. · 

May І take it that at your office in Sherburn Lane you keep every 
sort of requisite for companies, from solicitors to directors, if neces- 
вагу 7—That is not so. 

The vendor of this company, Mr. Cock, the plaintiff, was a 
nominee, or had a seat in your office ?— Yes, that is so. 

One of the directors 5 by you was Mr. Mackenzie ?— He 
joined the board some time after the company was formed. 

Was he a clerk in your office ?—No. 

Has he a seat in your office ?—No. 

Had he ever a seat in your office 7— Yes. 

ae he has not now ?—No; he was chairman of a company in my 
office. 
Had he a seat in your office at the time these transactions occurred ? 
es. 


Was the solicitor who prepared the agreement between Mr. Cock 
and the defendant a solicitor who had a seat in your office ?— Yes. 

My client is merely an inventor?—I do not know that he is merely 
an inventor. He is an electrical engineer. Witness, in reply to 
further questions, said he admitted that the 10,850 shares were not 
allotted to the defendant. They could not be allotted to him, 
inasmuch as the defendant refused to peus over the property in 
respect of which the shares were to be transferred. Lo Galloway 
had brought an action as a debenture-holder, and a receiver had been 
put in charge of the company’s property. 

Mr. MacKenzie, another director of the company, having given 
corroborative evidence, 

Mr. CanRINGTON addressed the jury for the defence, contending 
that there was no ground for this action. The defendant would, he 
said, have been only too glad to have transferred all his interests to 
the company, but he was never in a position to do so on account of 
the company not carrying out their part of the agreement. Hoe was 
to receive certain sums for his patents, but, as a matter of fact, he 
never did receive these sums, and he was, therefore, quite right in 
declining to hand over his patents. He had never heard of a vendor 


y promoter, 
ve promoted 


who was supposed to hand over his property on the promise that he 
would get — things. The shares were never allotted to him, 
nor was he ever formally appointed managing director, although he 
had been paid the salary agreed upon for his work. He bad 
been once called upon to венка шо patenis шю Company; аш на 
was at a meeting Jast immediately prior to the issue of the writ, 
and he declined to do so because he had not received the stipulated 
consideration. 

The defendant was examined, and bore out his counsel's 
statement. | 

In the result the jury found a verdict for the plaintiff for specific 
performance, and also awarded him £50 as damages. 


Judgment accordingly. 


Wonkumm's COMPENSATION. 


Tum case of Giddins v. the Strand and Charing Cross Electricity 
Supply Corporation came before his Honour Judge Lumley Smith, 
09? in the Westminster County Court the other day, and was the 
first claim in this Court under the Workmen’s Compensation Act. 
Plaintiff, John Giddins, aged 52, a bricklayer, alleged that while 
employed by the defendant corporation an electrio lamp burst in his 
hand. The voltage was 180 volts, and as a result of the burns tni 
shock his left hand was paralysed, and his eyes and nerves affeoted. 
Mr. PowELL, counsel for the defence, stated that he should allege 
plaintiff was suffering from complaints that had nothing to do with 
the accident. The claim was much exaggerated. | 
Medical evidence was given bearing that out, one doctor stating 
that he regarded plaintiff as “an alcoholic wreck.” The voltage of 
the lamp in question was 100 volts—200 would not have hart. In 
electrocution 2,000 to 3,000 volts were used, but there the “sabject 
completed the circuit, The chief engineer of the corporation pro- 
duced a charged battery and shówed the effects of various strengths 
of current on an incandescent lamp, inviting the Judge to test the 


shocking power. 
His Honour decliaed the offer, anå found for the plaintiff for £1 a 
week from when his wages stopped, with costs. 


Норви v. WoopwanpD's Execraic Stonacs Barrzay, LIMITED. 


Im the Westminster County Oourt on Friday, plaintiff sought to 
recover £2] odd for the cost of making tests and exhibiting a battery. 
Plaintiff's case was that the шише was made with gentlemen 
whom they believed were either rs or signatories to the articles 
of association. On bshalf of the defendants it was said the promoters 
were liable. His Honour was not satisfied, and hearing Mr. Arthur 
Bhippey was in Oou:t, and knew something of it, desired him to 
be called, and this evidence showed that the tests made ai the 

laintiff's were those contained in the prospectus of the company. 

e had an account against the company. His fee for rep g 
upon the valne of the battery was 52 guineas. What he did was 
done on behalf of the company. | 

His Honour gave judgment for the pleintiff for the amount 
claimed, with costs. 


Маг, v. BRBRENBERG ELECTRIC LAMP SyBDICATE. 


That sum was afterwards reduced to £305. The terms of payment 
were to be one-third cash with cider, one-third on delivery, and the 
balance three months after delivery. Tbe Common eant said 
that from the papers before him it was clear that the case was not 
one that could be conveniently tried before a jury. The question to 
be decided was a highly technical one, and could be decided with 
more celerity, and more beneficially to the parties interested, by an 
engineering expert. The case was ultimately referred to 
R of the Court, a formal verdict being entered for the 
tiff on the claim, and for the defendants on the counterclaim, 
subject to a reference. 


Е 


PARLIAMENTARY COMMITTEES. 


MANOHESTEB TBAMWAYS. 


Lonp LAUDERDALE presided over a Committee of the House of Lords 
to consider the Bill under which the Manchester Corporation seek 
powers to provide for the working of tramways in Manchester and 
outside the city by electricity or other motive power, to confirm 
agreements with outside opes ia rte the purchase and taking on 
lease of outside tramways, and for other 
cffered by some outside authorities. Mr. But Bro O., with 
Mr. S. Coward and Mr. G. Rhodes, appeared for the Bill; Mr. Fits- 
gerald, Q O., and Mr. Roe-Rycroft opposed for the Balford 

tion; Mr. Pember, Q.O., Mr. Pembroke 8 . 
Lloyd for the ын a Corporation, and Mr. Wedderburn, Q.O., for 
the Eccles Corporation. The Swinton and ое Urban Dis- 
trict Council opposed.— Mr. Balfour Browne, Q.O., 

the oase, said the Manchester Corporation owned 56 
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of tramways in the city, which were leased to the Manchester 
Oarriage and Tramways Company. All the leases would have 
expired by 1901, and in view of that the matter was considered by a 
committee of the Corporation, and a report was issued in favour of 
the Corporation working the whole of the tramways. In May, 1898, 
the City Ocuncil passed a resolution to promote a Bill to enable the 
Oorporation and any neighbouring local authorities to make arrange- 
ments for working tramways upon terms. Та 1897 they got a Bill 
through Parliament authorising the Corporation to work the tram- 
ways in Manchester. In 1898 the Manchester Carriage and Tram- 
ways Company applied to Parliament for an Act to equip their lines 
with electricity, but the Bill was rejected. The Co on had 
agreed with Failswortb, Audensbaw, Droylsden, Gorton, Denton, 
Levenshulme and Heaton Norris, in regard to the working of the 
tramways, and one of the objects of the Bill was to confirm the agree- 
ments that had been voluntarily entered into on the question with 
these authorities. No agreement had been entered into with 
Stretford, Moss Side and Witbington Urban District Oouncils that 
Manchester should work their trams. The real opponents to 
the Bill were the Stockport Oorporation. He was not sure 
that the Salford Corporation offered a serious opposition — 
Mr. Roe-Rycroft said that the Salford Corporation wanted 
Eccles and Swinton excluded from the Bill, as they con- 
sidered these places were natural adjancts of Salford.— Mr. our 
Browne, Q. O., remarked that if that was all Salford wanted, Man- 
chester would not seek powers to enter into such ments with 
Eccles and Swinton.—Mr. Wedderburn, Q O., on be of Eccles, 
said supposing Eccles got в to run trams to the Manchester 
boundary, he asked that Manchester would allow Eooles to ran trams 
over a length of half a mile up to Deansgate in the city.—Mr. Roe- 
Rycrof t objected to Eccles having running powers over the liaes of 
the Balford Corporation, and suggested that it was competent for the 
кез of the Manchester Bill to strike out Eccles.—Mr. Balfour 
woe said he had no doubt there would baa voluntary arrange- 
ment between Eiccles, Salford ard Manchester by means of which 
people from Eccles would be carried into the centre of Manchester, 
but he was not going to force anybody into an arrangement, With 
respect to the opposition of Stockport, he contended that Stockport 
had no right to be heard. Stockport had a tramway 6j miles in length, 
three miles of which was in Manchester, one mile in Levenchulme, 
one mile in Heaton Norris, and a mile and a half in Stockport. It was 
absolutely a that the three miles in Manchester should fall into 
the hands of the Manchester Corporation as well as tbe short lengths 
in Lsvenshulme and Heaton Norris, but Stockport wanted to upset 
the agreement between Manchester and Н :aton Norris, and the Oor- 
poration of that borough urged that they had a right to be heard 
е such au arrangement. Tais he absolutely denied.—Alderman 
yd Higginbottom, chairman of the Electricity Committee, showed 
how the tramway system could be worked as one contiauous whole 
by electricity. When the whole system was working in this way, he 
said the price of electrical energy for the tramways would be con- 
siderably reduced. It would be to the advantage of the outside 
authorities that there should be one continuous system worked by 
Manchester; in fact, it would not be possible to work lines 
economically otherwise.—Mr. C. W. Nasmith, chairman of the 
Heaton Norris Urban District Council, also gave evidence in 
support of the Bill.— As the Committee did not wish to hear 
any expert evidence relative to the scheme, no other witnesses 
were called for the Manchester Corporation.—Mr. Wedderburn, Q O., 
asked, on behalf of Eocles, to ba left in the Manchester Bill, but that any 
fature agreements should receive the sanction of the Board of Trade. 
He also asked that in a certain event that borough might be entitled 
to have run powers into Manchester. —Ths ory tes of EE 
against 

the Manchester scheme, and gave it as his opinion that if the 


of the existing throug 
said Btoc 


Bill, but that Booles should remain in. 
The clauses of the ВШ were subsequently considered and patted. . 


~ 


OLDHAM CosPronaTion Tramways BILL. 


A Sor Committee of the House of Lords, presided over by Lord 
Lauderdale on Tuesday, had under consideration a small 
bal eri Bill, ошо by the Oldham on for the p 


proposed, and for other purposes. Mr 
Pember, Q.0., and Mr. Frere а) peared for the promoter = 
Mr, Pamber, in + Г i 


Oompany, the leases of which would fall in in 1901. Whenthe Oldham 

proposed to take them, a short branch line would be 
constructed to join the two systems. They were estimated 
to be worth £71,000, whi'e the total cost to the Corporation would 
amount to £100,000. According to one section of the Bill the Cor- 
poration would have power to work the tramways in Royton, 


Orpmpton, and Lees. The British Electric Traction Company, who 
were represented by Mr. Balfour Browne, Q.O., petitioned against the 
Bul. This company was entitled undera light railways order to con- 
stract cartain light railways from Little Heaton toa point in Middle- 
ton Road in the borongh, and covered streets to be traversed by the 
proposed new rari ig The Oommittee, after hearing the argument 
for and against the Bill, decided that the preamble was proved and 
allowed the Bill to proceed. 


— — 


Manonastes Evecrarc Ілантіна Powess. 


Bra Starrornp М№овтнсоти presided over a Select Committee of the 
House of Commons on Tuesday, to consider the Omnibus Bill pro- 
moted by the Manchester Corporation, which contained a provision 
for supplying electricity to local authorities in the neighbourhood 
of Manchester.” The Manchester Oorporation already has powers 
by a former Act to supply electricity to districts “aijoining Man- 
chester.” By this Bill i ht to obtain powers to supply districts 
which did not adjoin but w were in the neighbourhood of Man- 
chester. The intention was to supply electricity to districts over which 
the Manchester Oorporation tramways would run.—Alderman Higgin- 
bottom gave evidence, and in reply to the chairman as to what price 
would be charged, said the Corporation only desired to supply 
electricity by agreement with the local authorities. The local 
authorities must first get their provisional orders and secare powers 
to transfer them to the Manchester Oorporation, after which the 
Corpora'ion would be prepared to eus oe at the same 
price they charged inside the city.—The chairman asked what would 
be the result in the future when the charge inside the city might bs 
reduced ?—The witness said it would bs agreed with the districts 
that they were always to charge the same prios as that inside the 
city, and he saw no reason why they should want to do otherwise.— 
The Committee pass: d the clause. 


CORRESPONDENCE. 


Interior Conduit Wiring. 


As you have invited а discussion on the above subject, I 
venture to give the resnlts of several years’ experience of 
various conduit systems. Some time ago you published a 
series of papers in favour of uninsulated iron pipe for the 
above work, and as there were many misleading statements 
therein, I pro to refer to both seta of articles at once. 

If it is desired to have the “absolutely best" installation 
irrespective of cost, there is certainly no competitor near the 
ateel-armoured conduit, for the same wire may be used in 
each, and the interior insulated tube is just as strong as the 
bare pipe, while there is no doubt that (1) there is less danger 
of damaging the wire during insertion, and (2) the insu- 
lating coating must reinforce the insulation to earth even of 
the best wire. 

I consider it very doubtful whether the enormous extra 
outlay is counter by these advantages, and I consider 
that a really well installed bare pipe system cannot be much 
improved upon. 

The principal factor determining the quality of un instal- 
lation is the labour, for, while a good man can make a good 
job with poor material, a bad man wil? make a bad job 
whatever he works with. Certainly, given a bad or careless 
workman, the chances are much in favour of the insulated 
conduit. I believe if the truth were known, the suocess of 
the insulated conduit is altogether due to bad work of the 
men who instal the electric pipes and wires. 

The success of a pipe job depends upon two things: Care- 
ful laying out and good work. In erecting bare pipe, each 
piece should be examined for internal burrs and projecting 
edges. After cutting, the inside should be carefully clean 
from oil and the end filed out or reamed smooth. 

If pee it is an advantage to round the inside edge 

ightly. 


he sorew thread should be carried far enough down the 
pipe to allow the two pe to meet in the centre of every 
socket or coupling. As gas piping is always supplied with 
one socket on each length, this must be taken off and the 
end N лры as above. No red lead or other oily substance 
should be put on the thread until the pipe has entered the 
et 


It is absolutely impossible to plan a job (except as regards 
arranging the lamp circuits), without being actually on the 
job. It is silly to talk about cutting pipe and fitting it and 


socket. 


\ 


r 
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then taking it on to a job as though a building. was built 
correct to a 64th of an inob. 

This necessity for careful work disposes of the cheapness 
in erecting ” argument in favour of uninsulated pipe. It is 
morally impossible to get a man, used to the slap-up and go 
anywhere and anyhow gaefitter methode, to grasp the prin- 
све of conduit pipe work, which must be most carefully 

one. 


In criticising a system, it is well to have more than 


& price list acquaintance with it, and had your writer on 
uülined pipe taken tbis fact to heart, he would not have 
tpoken of sleeve joints on armoured pipe. It is true the 
plain and brass-covered pipe have sleeve joints, but the кое] 
armoured pipe is screwed, though with a finer thread than 
the ordinary Whitworth. 

In describing a system as an encouragement to the jerry 
wirer, it is well to remember that a length of wire can 
drawn out anywhere and examined, and a consulting engi- 
neer who failed to take advantage of this would deserve to 
b3 gulled. | | 

In speaking of joints, it is well to notice that any good 
installation nowadays should have no joints, therefore no 
vulcanising is needful. 

I introduced a system some years ago, which has since 
given great satisfaction, of using a three-contact ceiling rose, 
and connecting as follows :—Lead from fuseboard and lead 
to next light, and one wire to switch on one contact plate. 
Return from fuseboard and return from next light, and one 
side of flex cord or fitting wire to another contact plate, and 
the other switch wire and the other wire of flex cord to 
third contact. | 
_ This does away with all joints, and makes а very good 


jo 

Another thing in the article referred to which needs modi- 
fication is the statement that the fewer bends and the more 
boxes used the better.” 

One of the greatest nuisances in conduit work is explaining 
to architects, clerks of works, and builders’ foremen the 
necessity of intersection and other boxes, and getting permis- 
sion to have traps left in floors, and to put these boxes in 
walls, &c., when they have to be used. It also requires very 
great care to get them fixed so as to be just flush wi 


plaster, and my experience is that all these boxes are to be 
avoided like poison. I utilise bracket outlets and switch 
points as much as possible for intersection points, and have 


carried out.large jobs without more than half a dozen boxes 
on the whole system. 

Another very foolish recommendation is to drill a hole 
through a pipe where it bends down. Nothing is more oer- 
tain to tear and cut the wire when being drawn in than a 
hole in the position shown, as this is just where the very 

reatest friction between pipe and wire exists. Everyone 
nows what a sharp edge is left on a sheet of iron round a 
newly drilled hole. : 

ids is made to the inspection fittings used in a rival 
syatem. | 

I have hada lot to do with these, and admit their convenience 
for surface work, but how are they to be used in concealed 
work ? They are not adapted to fit flush with plaster, and 


could only be used inside a trap in a floor or a box in a- 
wall. Of oourse they look very nice when seen in a price 


list. A great fault in the same system is the method of 
jointing. The sockets and bends are bent metal brazed and 
bored out, and as the metal is not always truly bent or bored, 
much inconvenience is. caused when threading a ta 

ишо, and there is great risk of damaging wire in 


wing in. n 

As regards bending pipe, I can add my testimony to that 
of Mr. Butt. I find that there is not the same tendency to 
flatten at the bend that there is with unlined pipe, and this 
is, of course, a great advantage. I may also support his 
statement as regards moisture. 

There seems to be some misapprehension also as regards 
the burr formed when cutting pipe. If a pipe cutter is 
used, this burr is certainly formed, but whether sawn or cut 
in usual way, the burr is completely removed if the reamer 
карра by the conduit company is properly applied. 

rusting I have not trespassed too far upon your valuable 
i and that this important matter will be once and for all 
tbreshed out. 


W. H. ]sherwood. 


Two-Phase Motors. 


I beg to ask the aid of your oolumns regarding the fol- 
lowing difficulty I have met :— j 

Ав a draughteman with one of the leading electrical firme, 
I have recently been trying to master the principles under- 
nt the calculations necessary for two-phase motors (induc- 
tion). 


COMMON RING 


Diagram showing one section of armature winding: 8 sections in all, 96 bars 
per section in series; 288 bars in all approx. sect. 
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Field winding diagram. 


I have got on all right with one exception, and it is with 
this exception 1 ask your aid; as, though I have asked the 
aid of several well-known engineers, none of them were able 
to help me. 

Two-phase motors are often wound on the armatare or 
rotor with a “ etar ” winding, and I have been unable to do 


the necessary calculations for such а rotor. I got on all right 
with short-circuited rotors, and also those with two or more 
entirely separate circuits. 

I have hunted through all the books and papers I could 
find, but though I got plenty of information abont sbort- 
circuited rotors, and also the formation of a “field” by 8 
“star " winding, I found nothing about such a winding on 
the rotor. 
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I here give you a diagram. I also enclose a print of this 
winding as used on a motor. 

a, b, and c are connected to the slip ringe, and o is a 
common connection. In a two-phase motor what would be 
the Е M. F. produced in a rotor wound thus, what would be 


ita equivalent resistance and what would be the watts lost in 


впоһ a winding? I really wish to know how to calculate 
such a winding to give a certain power. 
This seems to be a puzzle for most practical men, but pos · 
aibly some of your readers will solve the problem for me. 
hanking you in anticipation of ycur help, 


E. C. Wilson. 


Electric Piping. 


It is very clear that before long wood casing will be as 
extinct as wood cleats and metal staples are at the 
present day. Having used several kinds of conduit systems, 
I have come to the conclusion that the “ Simplex ” tubing is 
by far the best and cheapest in the market. 

In my opinion insulated pipes are quite unnecessary unless 
it be for outside use. I do not agree with Mr. Batt using 
an inferior insulation and relying upon the insulated pipe for 
the insulation test. It is far better to have a highly insa- 
lated wire and not depend upon the pipes for insulation. 

The main items to be considered by the contractor are 
—oost, labour, and a satisfactory test. 

Insulated iron pipes v. Simplex :— 

1. The oost is very great. 

2. They reqnire to be “let into” the walls, the external 
diameter being во large, owing to the insulation inside. 

8. They require to be screwed, and are very awkward to 
work in some places, owing to bends, unless a long thread is 
made and the pipes cat to a right length so as to run the 
union first one way and then back again to meet the other 


pipe. 

4. The unions are so big, and if struck with a hammer the 
paint is liable to be damaged, and then they rust through 
the plaster, and are an endless trouble. I agree with Mr. 
Batt that it is a fine system, and the bending of pipes is 
quite easy, but the system is too clumsy to be fixed on a 
um brick wall; for instance, in a private house division 
wall. | | 

Brass and 0 8 tubing are out of the question, as 
they have no mechanical strength, and do not prevent nai 
&c., being driven through them. | 

In my opinion, the “ Simplex " tubing is all that can be 
desired. It is cheap and strong, and the interior is very 
smooth, the bends are sometimes rather rough, but they can 
be detected and not need. The system if carried out with 
the accessories supplied by the makers, makes the finest 
installation that can be desired, and jointing is done awa 
with if “looping is used, wherever possible, of course, it 
advisable to solder the loops to get a through connection. 

The worst thing about the “Simplex” is the bending, it is 
impossible to bend it neatly. I have tried several ways 
without success, 

I may mention I have no intereet in the Simplex firm, 
and only speak from experience. No electrical engineer 
would use gas barrel for any length owing to the roughness 
of the interior. 

Janction boxes are not made in enongh patterns at the 
present time, but demand will soon make this good. 

Wishing the conduit system all success, and that con- 
densation will not play the same tricks it has done with bell 
installations. | 

| | Jno. G. Burchell. 


nime me to make a few remarks, re piping for instal- 


ns. 

My long and varied experience of casing of various de- 
scriptions has been that, until quite recently, most of the 
systems in the market were most unsatisfactory ; take, for 
example, the common or garden gas piping, it is both heavy 
to put up, clumsy and unsightly in appearance, and is also 
dirty to fit up, consequent upon the red and white lead at 
the joints, and also the rough exterior. Or, again, that 
highly respectable but antediluvian wood casing, which looks 
very well when painted, but alas, лою often is this, in new 
installations in old buildings? It cannot fuse, certainly, 


but if it once gets wet through, it has a very detrimental 


- @ffect on the wires. 


In my estimation, after using it under many and varied 
conditions, there appears to be no better casing or piping 
than the oondait manufactured by the Simplex Steel Conduit 
Company, of Birmingham. By reason of ite being con- 
structed of steel, the weight of the conduit has been materially 
reduced, thereby making an article handy to work, and 


. neat in раш. Ita great recommendation, however, 


is, I find, in all the T- „ bends, boxes, and 
sockets, &o., being bored in a lathe, во that the conduit fits 
accurately into them, making a very neat joint, without the 
requisition of any screwing whatever, thus effecting a saving 
of 50 per cent. of the time required in putting up an instal- 
lation, which is a very great consideration in the cost of a 
contract. It is certainly, in my opinion, the conduit of the 
future, as it is possible to effect a tremendous saving of time 
and labour. | 

The interior of the conduit also is во b2autifally smooth 
and clean, through being enamelled inside as well as out, that 
there is no fear of any abrazement of the wires. Another of 
its'advantages is described as “Inspection” parts, such as 
boxes, Ts, bends, &c. These have close-fitting flat covers, 
easily removable, to facilitate drawing wires through or 
inspecting same. 

This system, which is simplicity itself, seems, to my mind, 
to have solved the problem of a good permanent mechanical 
protection for wiring. 

With apologies for encroaching on yonr valuable time and 
space. 


Harold E. Owen, E.E., M.I.M.E. 
London. 


Signalling on Single Lines of Railway. 


I beg to assure Mr. Hollins that there was no intention of 
conveying the impression that an alternative method to his, 
of dealing with non-passing staff stations, had been devised 
by “merely breaking the lines.” Neither was it intended 
to convey the impression that any sach device existed. 

What it was intended to show was, that the inter- 
dependence effected by Mr. Hollins’s apparatus is created by 
regulation under other, but not dissimilar conditions, and 
that this offered a basis for approaching the problems which 


have to be solved. 
| The Writer of the Article, 


A Hint to Oxford. 


Аз а regular reader of the ELEcTRICAL REVIEW, I notice, 
With great interest, the picture on page 669 of the current 
issue of that, and trust that it will be read by not a few 
people residing in Oxford. I write this epistle daly mindful 
of tbe arduous labours of Mr. Edward Williams-Byron- 
Nicholson, M.A., of Bodleian Library fame, in behalf of the 
overworked tram horses of Oxford, and I feel sure that if 
but a few of your readers doge Dus Oxford knew as much 
as I do of that: gentleman's untiring energies in behalf of 
Oxonian tram horses they would, I feel sure, combine with 
him in getting the aforesaid picture to be realised in Oxford. 
I notice that at Birmingham, Li ], aud other large 
towns, electricity and steam are as the motor power 
for the tramways, and I cannot for the life of me see why 
Oxford should stand aloof -from adopting the best and 
latest improvementa in connection with her tramways unless, 
perhaps, that she is still heedless to the sufferings of the poor 
overworked and overloaded horses of her tramway company, 
and also of the comfort of ber poor sweltering folk packed 
together in a close stuffy atmosphere, and then, even when a car 
is as full as it is entitled to be, the conductors and drivers 

rmit any amount more passengers to embark, I suppose, 
or the sake of getting extra fares and of further ad to 
the discomfort of previously taken up i А 

Now, as I know that Oxford already possesses electric 
light works, and that the electric light mains can supply 
motive power for working tramcars as designed in the 
aforesaid picture, by being connected with the car either 
from above or from beneath, there should be no difficulty 
in adopting the system advocated as aforesaid by the 
ELECTRICAL REVIEw, and then the tramway company at 
Oxford would be spared the trouble of having to buy, tend, 
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house, and keep a quantity of horses, and, on the other hand, 
“ overloading” would not so often be laid at the doors of the: 
Oxford Tramway Company as it now is. 

I might add as a further reason for adopting the tramoars. 
as designed in the aforesaid picture, that in dear old 
picturesque Oxford the ugly advertisement-covered cars as at 
present used are a most repulsive eyesore, but that considera- 
tion I suppose may be lost on the majority of your readers, 


who like to know that “Leather’s boots are the beat,” or 


that Froth’s soap is matchless for the complexion.” 
Henry James Saint Benno Cunliffe, M.A., Oxon. 
May 2nd, 1899. 


BUSINESS NOTICES, &o. 


Auction Sale.— Lesterday Messrs. Faller, Horsey, Sons 
and Oassell offered for sale by auction at Greenland Place, Camden 
Town, the electrical plant, motor cars, &c., of the Elieson Lamina 
Accumulator Company. 


Bankruptcy Proceedings.—On the 28th ult. the public 
examination of J. E. Stott, electrician (J. E. Stott & Oo.), was opened 
at the Bankruptcy Oourt, Huddersfield. The examination was 
adjourned until June 12th pending the settlement of a dispute in 
regard to a contract. 

At the Sheffield Bankruptcy Court last week a discharge was 
козе (with a suspension for two years) in the case of J. Н. 

ewhurst and G. Longden (John Dewhurst & Son, mechanical and 
electrical engineers). | . 


Liquidations, Dissolutions, &c.—The Direct Electric 
Generator Syndicate and the Direct Electric Generator (Foreign 
Rights) Syndicate, Limited, are both to be wound ар voluntarily. 
Mr. P. Mason, of 64, Gresham Street, E.C., is liquidator of both 
concerns. 

We are informed that Messrs. G. R. Blot & Oo., Limited, are in 
liquidation. Messrs. Fairbairn & Wingfield, 64, Oannon Street, E. O., 
are liquidators. p 


Books Received.—“ Fire Tests with Glass”; three 
casemepts glazed by the British Luxfer Prism Syndicate, Limited. 
The British Fire Prevention Oommittee’s report. 1s. 

“Transactions of the Society of Patent Agents." 1898. 50, 
Ohancery Lane, W.C. PI 


Business Announcement.—Messrs. Percy Huddleston 
and Co. have sold by auction to Messrs. W. R. Edwards and B. F. 
Eu the Thames Valley Launch Company, Limited), the lease, 
goodwill,and business of the Upper Thames Electric Launch Com- 
pany, carried on by E. W. Bowles, at Henley-upon-Thames. See our 
“ Official Notices this week. 


Catalogues, Lists, &¢.—From the Electrical Company, 
Limited, we have received a list giving prioes and illustrations of 
ароз for various purposes. We have also received from the 
British Electrio Meter Company, of Aldersgate Street, a pamphlet 
containing an illustrated description of the Bastian patent electricity 
meter, and some notes on its advantages. 

The Orystal Electric Lamp and Rose & Bird, Limited, have issued 
an illustrated catalogue of their several classes of incandescent lamps 
and terminals, giving revised prices of same. | 

From Messrs. W. N. Brunton & Bon,of Musselburgh, we have 
received a list giving а table of віз зв, weights, &c, of mild steel wire. 
Another tabie 
calculating tons per square inch. 

Mr. талы of pg "л чер зор ri of his denies 
vacuum g apparatus for rapidly and econo y drying elec- 
tric cables, dynamos, India-rubber, and chemicals used for vulca- 

: | | 

Change of Address.—Mr. А. O. Eborall has removed 

from 11, Queen's Road, Chelsea, to 104, Upper Tulse Hill, 8.W. " 


Clutterbuck v. London Electric Supply Corporation, 
Limited.—In the Westminster County Court, Judge Lumley Smith, 
Q. O., and a jury, had this case before them on Wednesday. It was a 
claim by Geo. Olutterbuck, keeper of coffee and dining rooms at 
1 and 14, Queen's Road, Peckham, for 10 guineas damages for loss of 
business and damage to concrete by protracted excavations carried 
out in front of his premises by defendants while laying electric light 
mains. 30s. was paid into Court. The jury fo for the plaintiff 
for £4 10s, including the 30s. in Court, and judgment was given 
accordingly, with costs. 


Staff Concert.—A grand Bohemian concert was given by 
the staffs of the City of London, the Metropolitan, and the London 
Electric Lighting Oompanies, on Friday, April 28th, in the Grand 
Hall, Freemasons Tavern, J. Cecil Bull, Esq., presiding. The artistes 
were Madame Kate Cove, Mies Jessie Hotine, Miss Emily Foxcroft, 
Mr. Dalgety Henderson, Mr. Charles Tree, the Field - Fisher 
Quartette, Mr. Mel B. Spurr, Mr. Charles Conyers, Mr. Walter G. 
Churcher, Mr. John Warren, and Mr. Sidney Hill (accompanist), A 
very pleasant evening was spent, about 800 being present. 


Electrical Wares Exported. 
WEEK ENDING APRIL 267TH, 1898. | век ma APRIL 25TH, 1£99. 


Adelaide А Value £122 Alexandria .. T Value £10 
Alexandria К 2 25 » Teleg. stores .. 60 
» Teleg. mat 905 | Amsterdam.. .. .. 75 
Amsterdam 110 Bombay 50 
Bangkok ..  .. .. .. 18 | Boulogne 51 
Barcelona. Teleg. mat. 41 | Buenos Ayres .. iM 
Beira. Teleg. mat. 8 gs 47 Caloutta o 986 
„ Teleph. mat. 572 | Cape Town — W 
Bombay. Teleg. mat. 416 | Colombo — 1$ 
Bordeaux. „ 5 m 2s 74 Copenhagen 110 
Boulogne sie E dos 67 Demerara Р 18 
Brisbane. 'Teleg. mat. .. 1,951 | Durban  .. .. œ 964 
Buenos Ayres .. .. 280 " Teleg. mat. .. 1,716 
Calcutta ee ee eo ee 844 Gothenburg Y 9 88 
Cape Town .. vx T . 292 Hamburg .. 225 
Christiana .. e: s PH 40 Madras s 186 
Colombo ais si 25 88 Mauritius od 96 
Copenhagen E . e 15 Melbourne .. s ee 96 
Delagoa Ba 2 . C 40 в Teleg. mat. . 4481 
Demerara .. .. .. .. 8 99 Teleg. mat. x 
Teleg. mat. .. „ 104 о.. - T 
. Port Elizabeth E 897 
» Teleg. mat. ! 1,780 " Teleg. mat. 75 
East London e 6 „ 915 | Rotterdam. Teleg. mat. 35 
Flushing 49 | Shangh et 102 
Fremantle...  .. 105 | Singapore — 96 
Hamburg | 185 Вуйпе " А 864 
Lisbon = 15 Tient Е ‚ө > 14 
Malaga d i ae Wellington . a б 1n 
Melbourne T .. 882 » eleg. mat. . & 
North Sea, Teleg. cable .. 6,996 | Yokohama .. .. . 130 
Oamara ME ©» ss .. 858 
Piræus АР vs . 110 
Port Elizabeth  .. ^" .. 1.07 
Porto Alegre. Teleg. mat. 80° 
Rio Janeiro. ” 99 é 920 
Santander .. * à sy 60 
Shan hai eet” ee ee oe 87 
Stockholm, Teleg. mat. .. 166 
Sydney T s © .. 966 
Townsville .. es .. 400 
Trieste. Teleg. mat. . 400 
Vera Cruz .. in xs T 57 
Wellington .. ša #3 .. 991 
” Teleph. mat. - . 887 
Total £23,919 Total 211,261 
Foreign Goods Transhipped. 
New Tork .. £177 Melbourne. Telephones .. 2u 
Trinidad. Elec. light apparatus 8 
Total. .. £181 


| | ub 
Electrical Wares Exported. 
Winz mme May 3RD, 1898. WEEK up May 2np, 1899. 


Amsterdam .. .. Value £95 Adelaide .. Value £980 
Auckland 25 vs 48 Amsterdam Ме .. n 
Barcelona .. Auckland о» 855 . 9 
Bordeaux 18 | Bahia. Teleg. cable  .. . . 19,567 
Boulogne ga x .. 109 Bangkok 25 a . D 
Caloutta  .. T EN ču 42 Boulogne .. ae ёз .. 51 
Cepe Town Ў 1,673 Buenos Ayres "m 2 . 9,018 
Durban = не el vis НА а Teleg. mat. 82) 
» Teleg. mat. .. .. 672 Calcutta is - 648 
East London oe 24 . Bl Cape Town .. 585 
Flushing .. 19 | Colombo e 
Fremantle .. T % .. 200 | Durban 940 
Lisbon “ e m .. 402 East London 111 
Mauritius .. $4 Е .. 78 Gibraltar 17 
Melbourne .. ix A .. 85 Gothenburg 9i 
Monte Video es 158 ХИ 50 Halifax т, es .. 58 
Penang a’ i5 iy - 24 Hamburg .. is as .. 190 
Port Elizabeth .. T .. 410 Hong Kong at TEE 364 
Stockholm. Teleg. mat. . 486 Melbourne .. "m a 174 
Sydney . ee P .. 148 » Teleg. mat. 640 
Yokohama ..  ..  ..  .. 1,898 | Montreal. Teleg. wire 68 
"n Teleg. mat. .. .. 8,000 | New York .. M ; 197 
Odessa, Teleg. mat. 30 
Piræus Ph o 188 
Port Elizabeth ш 
Port Said Ss ж 8 
Stockholm. Teleg. mat. 978 
Вудпе us vs os 865 
Teneriffe ... 35 
Vladivostock 190 
Total £6,681 Total oe £71, 497 
Foreign Goods Transhipped. 

Barbadoes. Teleph. mat.  .. £48 Flushing. Elec. apparatus .. £16 

Barcelona .. EN m $* 11 Stockholm. Teleg mat. 5 


рани 


90 
Total . .. .. £54 | Total г> 2 4% 


The “Dynolite” Cycle Lamp.— The Electrical In- 
ventions and Manufacturing Оошрапу, Limited, of Manchester, 
ite” electric cycle lamp, com- 

prising “generator,” bracket, lamp and reflector. The generator is 


fits a rubber ring that can readily be replaced in case of wear. This 
rubber-tyred pulley is brought into contact with the rim of ler 
front wheel of the cycle, which transmits the movement to it apa 
causes the armature to revolve. The body of the generator 

mounted on bearings, so that it has a rocking movement at right 
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angies to the wheel; this rocking movement being controlled by a 
spring that tends to press the above-mentioned pulley against the 
rim. By this means, irregularities in the shape of the rim (the 
variations from a true circle) are allowed for, and no undue pressure 
or strain is put on the spindle. This movement is also made 
use of to throw the pulley out of contact with the rim, when the 
light is not required. The external case of the generator is of 
polished aluminium. It is mounted on a bracket of light and 
strong construction, that is fixed to one of the front forks by a band 


clip. A cycling member of our staff has been trying the lamp for 
some time and reports favourably on it. It givesa кагу light at 
3 to 4 miles an hour, and apparently reaches its maximum brilliancy 
at about 8 milesan hour The jolting on suburban roads seems to 
have no effect on it, and even at ths pace of a crawling hansom the 
light emitted is evidently sufficient to fulfil the requirements of the 
law as even crossing at Oharing Oross at a snail’s pace right in front 
of the man in blue no objection was taken to the temporary dimnoss 
of the light. To our cycling friends it should be of interest asa 
solution of a problem which has exercised the minds of many of 
them. It isiogenious,and unlike many ingenious contrivances, so 
far as it has Leen tried it is reliable. 


The City Electric Lighting Contracts.—Mr. Algar 
resented a report from the Streets Committee to the effect that a 
urther opinion of counsel had been obtained in regard to the electric 

lighting contracts. It was recommended that a copy of the opinion 
should be forwarded to Sir Courtenay Boyle with a request that he 
would delay for the present his report upon the recent public inquiry. 
T'he committee stated ia their report that, in addition to obtaining 
an opinion from Mr. Danckwerts, they had consulted Mr. Swinfen 
Eady and Mr. Warmington on the validity of the present contract. 
Counsel had conferred with Mr. Danckwerts, and the report of the 
learned counsel was as follows:— 


The following are the material dates of the facts upon which we are asked 
to base our opinion: : à 

May 19th, 1890.—Brush Coatract (Central District) with Commissioners of 
Sewers. 

May 28th, 1800.—Laing-Wharton Contract (Eastern District) with Com- 


missioners. 

August 18th, 1890.—Brush and Laing-Wharton orders confirmed by Parlia- 
ment. 

February 5th. 1891.—Brush Contract (Western District). 
Pioneer Company. 

February 6th.—Contract between Pioneer and Brush Companies, ditto Laing- 
Wharton Companies. 

February 10th.—Alderman Sir Joseph Savory registered as holding 25 shares 
in Pioneer Company. 

February 10th.—Mr. MaoGeagh, C.C., registered as holding one share in 
Pioneer Company: 

February 114. —Alderman Sir Joseph Savory registered as holder of 200 shares 
in Brush Company, Brush divisional order (Western District). 

March 4th.—Alderman Sir Joseph Savory sells 40 Brush shares. 

March lith.— Alderman Sir Joseph Savory sells 160 Brush shares. 

City of London Electric Lighting Company formed. 

July 18th, 1891.—Contract between City Company and Pioneer Company. 

July 15th.—Mr. MaoGeagh registered as holder of 28 shares in City Company. 

August 2lst.—By indenture this date, undertaking under Brush orders 1890 and 
1891; Laing-Wharton order 1890, and contracts May 19th, 1890, May 98th, 1890, 
and February 5th, 1891, transferred to City Company. 

August 16th, 1899.—Alderman Sir Joseph Savory registered as holder of 250 
shares in City Company. 

Mr. MacGeagh was in and after February, 1891, a Common Counoillor and 
Commissioner. | 

Under the above circumstances, we have no doubt that the two Brush ооп- 
tracts with the Commissioners of Sewers and the Laing-Wharton contract 
with the Commissioners, which were transferred to the City of London Electric 
Lighting Company, are null and void. 


Mr. Algar moved that the Court should agree with the committee 
in their report, and the Court agreed. 

The Town Olerk read a letter which had been received from the 
City of London Electric Lighting Company suggesting a meeting 
between the Streets Committee and the шрот. The letter, which 
was dated the 12th ult., and signed by Mr. Cecil Bull (the secretary), 
stated that at an informal interview between a representative of the 
company and some members of the Streets Committee on the previous 
day it was suggested that a meeting should take place between the 
company and tLe committee, and that a frank interchange of views 
would be of benefit to both sides. The board of the company, the 
ене соч would b3 happy to meet the Streets Oommittee in 
the matter. 

Mr. Turner moved that the letter shonld be referred to the Streets 
Committee for the members to obtain the opinion of the City 
S »licitor, and to act accordingly. 

Major Dunfee having seconded the motion, | 

Mr. Brooke-Hitching moved that the Streets Committee should be 
instructed to seek an interview with the company. The committee, 
he declared, was bound to adopt that courte, as it was a natural one 
to pursue. If the Corporation was ever to possess the control of the 


Formation of 


electric lighting in the City, it was time that that body opened 
negotiations with the electric lighting company. If that courss was 
not adopted it would be for the committee to consider whether they 
should recommend the introduction of a competitive supply. The 
fact was, Mr. Brooke-Hitching said, that the Corporation was now 
in an impasse, | | 

Mr. Deacon, in seconding the amendment, said it wasa natural 
and businesslike course to pursue. 

Mr. Judd reminded the Court that it was essential that the Oourt 
should view the position as men of business, more especially as the 
difficulty of the situation had been added to by reason of the 
opinion of counsel that the existing agreement was null and void. 
Let the Corporation, he said, meet the representatives of the com- 
pany, and endeavour, to the best of their ability, to settle the im- 
portant question in which the citizsns were so largely interested. 

Mr. Daputy Johnson objected to the use of the word “ instructed," 
as he did not wish to tie the hands of the committee in any way. 

Mr. Morton asked the Court not to forget that the Corporation was 
now out of bondage, it having obtained its freedom owing to the 
action of some members of that Court. Having recovered its 
freedom— which ought never to have been lost—the Oorporation 
should be extremely careful that it did not give its freedom away 
маш. Attempts, he deciared, had been made to increase the price 
of the shares of the electric lighting company, it being alleged that 
the Corporation was going to bny up the undertaking on the com- 

y's own terms. Mr. Morton said that, so far from any negotiations 
ving taken place prior to the Board of Trade mani; the company 
had absolutely defied the committee until connsel had declared that 
the existing agreement with the company had been rendered null and 
void. He then explained how the informal meeting took place at 
the Guildhall between representatives of the company and some 
members of the Streets Committee. The chairman (Mr. Algar) was 
spoken to on the subject, and, with his usual courtesy, he (the 
cbairman) invited the representatives of the company into & com- 
mittee room, and, after hearing what they had to say, informed them 
that any suggestion they had to make must be put in writing and 
addressed to the Town Olerk. Mr. Morton then moved that the 
consideration of the letter should be postponed for & month, adding 
that it behoved the Corporation to act most carefully ia the matter. 

Mr. Brooke-Hitohing said he very readily withdrew his motion in 
favour of Mr. Morton's. 

Mr. Moojen, in seconding Mr. Morton’s proposition, said he 
regarded the letter from the company as an attempt to go bebind 
the inquiry which had been held by Bir Courtenay Boyle. While 
the whole question was sub judice it would be not only unfair but 
moat irregular to enter into negotiations with the company. 

Mr. Morton's motion for the adjournment of the matter for one 
month was then adopted by a sweeping majority. | 


Extension of Premises. — The Hart ; Accumulator 
Company, Limited, has just extended its works at Stratford. 


Hammersmith Electricity Extensions. — In our 
recent article on the extensions at the Hammersmith electricity 
works we mentioned that the cables were of Oallender’s manufacture. 
Asa matter of fact all the mains for the new, as well as under the 
original contract, have been manufactured and laid by the Callender's 
Cable and Construction Oompany, Limited. These contracts covered 
the supply and laying of the high tension feeders and arc light cables, 
and all the low tension distributors. They also included the erection 
of the arc lemp-posts and the fitting up of the sub-stations. The new 
feeders which have been laid have a total length of about 5 miles, 
and have supplied 10 sub-stations. They are drawn into cast-iron 
pipes which were laid by the Oallender Company, and consiet of 
concentric cables, insulated with bitumenised fibre, and lead sheathed, 
being finished by a strong braiding over the lead. The longest of 
these new feeders is taken from the generating station vió Fulham 
Palace Road and King Street to a new sub-station which has been 
built at Young's Corner, close to the Ohiswick boundary line. This 
cable has a total length of about 14 miles, and the sectional area of 
each of its conductors ів 1 square iach. On its way it taps the sub- 
stations at the Grove and Holcombe Street. The other new feeders 
vary in sectional area between 10 and 05 square inch, and are ran 
from the generating station vid Great Church Lane to Hammersmith 
Road; from the Town Hall to Brook Green; from Shepherd’s Bush 
sub-station vid Goldhawk Road to Stamford Brook ; and from 
Shepherd's Bush sub-station via Uxbridge Road to Askew Road. 
There now sub-stations have been fitted with the special form 
of high tension cut-out box made by Messrs. Oallender. 
Fases are provided which are attached to porcelain supporting 
pieces provided with handles, which piedes fit into clip contacts, 
and can easily be removed, so that any feeder or transformer 
can be detached from the bus bar without interfering with any other 
feeder or transformer. Low Tension Distributors.—About 7 miles 
of new distributors have been laid, sizes varying from ‘3 square inch 
to 16 square inch. They are concentric cables, insulated by bitu- 
menised fibre, lead sheathed, yarned, armoured by two steel tapes, 


yarned and compounded, and are laid direct in the ground, being 


further protected by bricks which are placed dry over them. The 
ends of these cables are brought into the sub-stations and are con- 
nected through cut-out boxes to a bus bar, and they are provided 
with cut-out apparatus of the same type as that used for the high- 
tension mains. Are Lamps.—60 new arc lamp- posts have been 
erected, and a complete new cirouit has been run from the central 
station, which of about 5 miles of 7/16 concentric cable, 
This is of the high tension lead sheathed type, and is drawn into cast 
iron pipes; 50 lamps are ran in series on this new circuit, and the 
two circuits which previously existed have been some of 
the new lampe which have been erected ha been added to each 
of them. Connection is made between the high tension main and 
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the switches in the base of the post by twin vuloanised bitumen lead 
sheathed and braided cables, which are drawn into cast-iron pipes, 
and the lamps are connected alternatively with the outer and inner 
conductor of the main. Each lamp- is also provided with a pair 
of incandescent lampe, and is supplied with an automatic switch 
which enables the incandescent lamps to be put in cirouit from the 
station when the arcs are switched cff. They can also be extinguished 
from the station by g the high-tension current through the 
circuit momentarily in the reve direction. Spare Pipes —In 
addition to the pipes laid for the cables, spare pipes have been pro- 
vided in many places, so that additional cables can bs drawn io when 
required. The total amount of pipes laid on these extensions is 
12 miles in length, part of the pipes being 2 inches and part 
3 inches in diameter. 


Joyner's Switch Lampholder.— A sample of this has 
been handed to us by Messrs. Chas. Joyner & Оо., and we find it an 
ingenious device. It is designed specially for high voltage, and we 
understand it is approved by corporations and supply companies. 
As will be seen by our illustration the side of the holder is removable 
for wiring, which is extremely easy, the insulation comes right up to 


the terminals, and the cord grip screws right down on the 

forming a positive grip on the holder. The contact is on the cam 
system, but it is in this particular that we think the switch might be 
improved ; mechanically it does not strike us as being so as it 
might be. Improved in that respect it would be most desirable, as 
the most careless wireman could hardly get at fsult in any way. 


Messrs. J. Masgrave & Sons.— We understand that 
in addition to the two engines supplied for the Manchester electricity 
station, and described in another column of this issue, Messrs. 
Musgrave bave in hand engines for the Southport Corporation, 
Lowestoft, Bolton, and Hammersmith electricity works. These 
17500 LEE for electric light and traction work, totalling to about 


The New Clock at Liverpool Street.— One of the 
largest electric clocks in the world has just been placed in 
position at Liverpool Street Station. It is su 


ded from the 
Central tranrept of the station, is of Gothic gn, and can be 
Teadily seen from all parte of the station. The case weighs from 
two to three tons, is constructed of iron and steel, ard 


forms in iteelf a room 9 f-et square. From the pinnacle to the 
ex reme orramenta'ion cf tbe base is 21 feet. Tais clock, according 
to tbe City Press. will be worked by a regulator clock fix d in the 
Main Ti legrupp ОВ зе. Toe lat er cl ck bas been specially arjusted, 
and 1s kept strictly in accordance with G ens ich time. Т.е elec- 
tric cout act fixed to the new electric clcck will b» j ised into circuit 
wits t e other ele rial ‹1 ck- at various parte «f the s'a ion, and 
thus an el «tr cal current will. b: transmitted to all the clocks, the 
bauds of wuich will move in unison every 15 seconds. 


Non-conducting Cement. — Messrs. Lonsdale Bros., 
Limited, Blackburn, send us particulars of their patent plastic cork 
non-conductiog cement for covering boilers, piping, &c. The object 
of the composition is to prevent radistion of heat and so economise 
fuel It is claimed for this cement that it will show a leak at once 
at the right spot. If the boilers or piping are covered and varnished 
over, the varnish will blister at the spot where the leak is situated. 
Messrs. Lonsdale send as a long list of firms who are using their 
cement,and among them are names of many of the leading 


The Oouncil went 


engineering firms in the m. The borough electrical engineer st 
Kingston-on-Thames n it is a good — — 
a neat and clean finish. . 


Personal.—Messrs. A. Vandam & Co. have appointed 
Mr. Edward Ward, late of Ellis & Ward, of Birmingham, as their 
representative. 


The Responsibility of Workmen.—“ Fools rush in 
where angels fear to * Though we qoa this commonplace 
saying we must not be understood to hold that it is impossible for a 
fool to be an angel or an angel a fool. It comes into our head with 
reference to the performences of certain British workmen which 
prove abundantly that they sre of opinion that they are tbe special 
subjects of providence, or else that they think the Workmen's Com- 
pensation Act an excellent refuge in time of trouble. We are preity 
sore thst many a workman bas received large sums of money м 
ораи from an employer when the iojured man's care let enen 
bas been the main or only cause of the disaster. The failure to use 
India-rubber gloves (Aube vgn ready to hand) when handling live 
mains is one of many ways which accidents, fatal and otherwiee, 
have occurred from time to time. Bat in spite of all that has been 
said and written in the way of warning. such fatalities and accidenti 
will continue to repeat themselves. One effect of the Workmen's 
Compensation Act seems to have been to give a greater license to 
men to rush into danger, or st least to excuse their taking every 
possible precaution to keep out of harm’s way, whereas, previous to 
the passing of the Act, the chances of compensation were more 
unoertain unless it could bs proved beyond doubt that the master or 
his machinery were responsible. We are not at all sorry that work- 
men have been fined at Manchester, upon the prosecution of a factory 
inspector, for neglecting to use the safeguards provided by employers. 
A working sawyer has been fined £s. and coste for neglecting to 
maintain the guard of s circular saw, and an engineer employed by 
another firm has had to pay 403. and costs for failing to maintain the 
fencing of a gas engine. A few such prosecutions will help to bring 
before the working man the fact that his em is not the only 
party to incur liability, and they cannot fail to have s salutary effect 
upon the general body of workmen who have anything to do with the 
care of machinery. 


Trade Announcements.—The amalgamation of Messrs. 
Naylor & Holmes, brassfounders and finishers, Keighley, with the 
Keighley Electric ges ara аре Limited, is announoed. 
The two businesses henceforth carried on under the same 
management at the Vulcan Brass and Oopper Works, by the style and 
title of the Keighley Electrical Engineering Oompany, Limited. 
We are info that the state of affairs is this: lease of the 
Keighley Company on their present premises: Alexander Works, 
Keighley, being sbout to expire, they 


sole agent for Manchester and district. 


Wireless Telegraphy.—It is stated that Mr. Marconi has 
acquired large premises at Ohelmsford, where he intends to carry on 
the manufacture of the instruments in connection with his system of 
wireless telegraphy. Experiments are also to be carried out at 
Chelmsford, and for this purpose a huge pole is to be erected, so that 
messages may be sent from the county town to some point on the 
Ewex coast. It is also stated that stepe are being tak n to establish 
a S hool cf Wireless Telegraphy in London. The Board of Trade are, 
it is added, moving in the matter. | 


Works Extensions.— Messrs. Johnson & Phillipe, of 
Old Chariton, are having built an extensive addition to their works. 


Electric Fittinga.— Our rep'esentative recently visited 
the showrooms of Mr. H. W. Oalderba:k, 78, King Street, 
Manchester, and found them tastefully fitted up for tue dieplay of 
electrical fittings and glassware. Among the articles exhibited were 
samples of Messrs. Chas. Joyner & Оо.'в manufactüres—elec:roliers, 
switches, lampholders, and ceiling roses; globes and shades mana- 
factured by A. & R. Cochrane, of Glasgow, the “James” enclosed 
arc lamp (James & Mills, Pendleton), whose agencies he holds for 
the Manchester district. We trust his enterprise will reap i.s doe 
reward. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—The mains are to be extended to the Ander- 
son Drive and to Queen's Road West. 


Ambleside.— The District Council last week had before 
it the question of entering intoan agreement with the Windermere and 
District Electricity Supply Company for 1 fe current in balk. 
to committee to consider the terms, &c. 
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Asylum Lighting.— At last week's meeting of the 
governors of the Richmond Asylum it was reported that, with refer- 
ence to the electric installation at Portrane, in connection with which 
the governors passed a resolution protesting sgainet the action of the 
Board of Control in accepting a tender of a Belfast firm in prefer- 
enca to that of a Dablin firm, a letter had been received from the Board 
of Control stating that the lowest tender was that of Mr. Drennan, 
of Belfast, at £9,436 17s , but he subsequently withdrew it owing to a 
riss in the price of materials. The next lowest was that of Messrs. 
Port, Sykes & Oo., Dablin, £9,908 9s. 64., but this tender was not in 
accordance with the specification, and could not be considered. -The 
next lowest tender was that of Walsall Electrio Company at £10,758, 
bat they withdrew it subsequently. The next lowest tender was that of 
Messrs. W. Coates, Belfast, at £10,892, and was in strict accordance 
with the specification. This firm had carried out contracts in various 
other institutions, and had done the work in a satisfa manner. 
The next lowest tender from Dublin, in accordance with the specifi- 
cation, was £942 3s. 6d. above that of the accepted Belfast firm.—Mr. 
Orcsier said that in face of that letter, they could not but feel satis- 
fied with the action of the Board of Control. 


Bath.—At a meeting of the Electric Light Committee 


Bermondsey.— At a meeting of the Vestry on Monday, 
Mr. T. Cox, on behalf of the Electric Lighting Committee, reported 
that the Bill to confirm the Vestry's provisional order had been read 
a second time in the House of Commons and ordered to be oom- 
mitted. A petition praying to ba heard against the Bill had been 
presented by the London Electric Варріу Corporation. The Oom- 
mittes had therefore decided to retain Mr. R. Littler, Q.O., to con- 
dact the Vestry’s case, and had instructed the Vestry clerk to brief 
Mr. Horace Avory in conjunction with Mr. Littler. It was decided 
to approve the action of the Committee. ! 


Berwiek.— The Town Council has received a letter from 
Mess. Edmundsons’ Electricity Corporation, offering to light the 
town by electricity on terms similar to those at Hawick. The Light- 
ing Committee has the matter before it. 


Blackpool.—The profits of the Corporation eleotricity 
Бр nga past year were £2,140. The tramways made a net 


Bradford.—The Oorporation Eleotrioity Sapply Com- 
mittes has decided to reduce the charge for electricity for motive 
power from 24d. to 1d. per unit to consumers who use it continnously 
throughout working hours of the day, and from zd. to 2d. w it 
is only in occasional use. The revised scale will come into force in 
July and remain in operation 12 months. 


Bridgend.—The Finance Committee has recommended 
the Council to accept the offer of the English Industriale, Limited, 
for taking over the electric lighting provisional order, subject to a 
ratisfactory agreement . The clerk, in the course of 
discussion at the Council meeting, said he was advised that they 
thould consider the advisability of advertising for offers for the order 
in the electrical pa Eventually the recommendation was 
referred back to the Finance Committee for them to consider the 
mueller of advertising, with instructions to report to the next 


Brighton.—The Lighting Committee of the Town 

uncil have presented a report recommending the borrowing of 
£64,000 for the purposes of the electricity und for 1899 and 
1900, The „Mr. Wright, is of opinion that during the cu: - 
rent year £26,350 extra capital will be required, and that the needs 
for 1900 will amount to £37,650. The committee recommend that 
the money be borrowed for a period of 25 years. 


Bristol.—Several main extensions were decided upon by 
the Electric Light Committee last week. It is stated that the com- 
mittee resolved upon a new departure in taking continuous current 
night through the city. The mains will be taken through the central 
Kreta so that anyone оп the route of the mains will be able to secure 
supply of power at a moderate cost. The committoe's customers 
for have now reached a total of 1,000, and the number 
M ,neandesoent lamps is close on 70,000, irrespective of street 

8. | 


Chatham = Barnard’s new N Royal, юк 
| igh Street, is being fitted thro t for electric light- 
ing by esr B. Young 4 On dt Banhu : 

Е Соте, — The Parish Council has resolved to adopt a wait- 


g regarding the electric lighting question, in order to take 
advantages of the expected electrical developmente at Farnborough. 


Cowes (1.0.W).—Last week the Counoil discussed the 
draft ment for the transfer of the provisional order to the 
Edmundson Electricity Oorporation. 


Dewsbury.—Extensions of the electric lighting works at 
Batley Oarr are contemplated. Sinca the mains were continued to 
the Oxford Rad district, nearly 1,000 lights have been connected, 
and there is yet a large number to connect. Instructions have been 
given to the engineer (Mr. O. M. Jonas) to extend the mains al 
several thoroughfares. The cost of tne extension of the works a 
Batley Oarr will probably be about £10,000, and the work will be 
pushed on shortly, as the new engine and dynamo will be required 
for next winter. The tender of Messrs. О. Whitehead & Sons, 
Ravensthorpe, for the erection of the buildings, has been accepted, 
the cost bing upwards of £2,000. Tenders have been considered for 
one 110-kilowatt steam dynamo and Willaus engine, that of Mosers. 
Bruce Peebles & Co, Edinburgh, being accepted. Dawsbury has 
offered to supply current to Heokmondwike at 4d. per unit. 


Dover.—At a recent meeting the Council bad a further 
debate on the proposed purchase of the gas and electric light works. 
A minute recommending that negotiations should be entered into 
with the Electric Light Company was confirmed. 


Dablin.—The new Central Hotel stockrooms have been 
fitted throughout with electric light. The generating plant com- 
prises two 63-B.H.P. Stockport gas engines driving two Edison and 
Swan dynamos, each having an output of 150 amperes at 300 volts. 
The battery consists of 122 Epstein cells with a capacity of 540 
ampere-hours. Blackman ventilating fans have been fixed in the en- 
gine and accumulator rooms. The whole of the work has been 
carried out by Mossrs. Egan & Tatlow, Dublin. 

The Local Government Board has sanctioned the £24,000 loan for 
electric lighting purposes. 


Eccles.—At Monday’s Council meeting it was stated that 
the rating station would speedily be ready for the 
to take it over. Delay had been caused by certain sub-contractors. 


statement on the of the undertaking. He said the demand 
4 Edinburgh was somsthing phenomenal. Since 


Exeter.—The Electric Lighting Oommittee has resolved 
(and the Oouncil has approved) to add the sum of £100 to the 
estimated cost of the extension of mains, acd to recommend the 
сеи to apply to the Local Government Board for leave to borrow 

10,000. 


Fulham.—On Wednesday night, at the meeting of the 
Fulham V , held under the chairmanship of Mr. F. O, Drew, the 
report of the Lighting, Electric Lighting, and Dust Destructor Oom- 
mittee was considered. The Committee stated that they had very 
carefully considered the reference to them with regard to the tenders 
received for the supply of mains, machinery, plant, &o., and a letter 
from the General tric Company, Limited, stating that although 
they had made an error of £1,000 in oe sum e пе: 1 
for river , yet they were prepared to carry out the whole of the 
contract аран зра with their original tender, and at the prices 
set forth therein. They recommended that the lowest draft, vis., 
the General Electric Oom , Limited, for the sum of £45,718 
7s. 10d., be accepted for the entire works. Mr. Sayer m 
referred back, of 
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ments made before the Oommittee. A motion to refer the 
back having been defeated, Mr. Sayer moved that the tender 


British Insulated Wire ar aer of £14,252 18s. 6d. for laying 
mains be accepted. Mr. hurst, the electrical adviser o 
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pany should not be accepted. After further discussion, the matter 
was adjourned till the following Wednesday. 


Gorton.—In the provisional electric lighting ко р 


ted to the Council by the Board of Trade, the transfer clause 
allowed to stand. 


be raised to Sid. per unit, if the additional current used was to be 
still charged at 3d. per unit, as at present. 
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Heckmondwike.—The Council on Monday adopted a 
report by Mr. Hawtayne re a scheme for public and private electric 
lighting, estimated to cost £18,000. A public meeting of ratepayers 
is to becalled. Mr. Hawtayne anticipates a gross revenue of £2,350 
per annum, whicb, if realised, would be sufficient to meet all charges 
and leave an annnal profit of £229. He assumes that at least 6,000 
8.0. P. lamps would be required by private consumers, and for public 
lighting in those parts of the town where cables might be laid for 
supplying the private demand. The estimated cost of the scheme is 
‘set out as follows :— 


Buildings i T vs oe A А .. 8,000 
Generating plant .. "к T T ae ie © 5,500 
Underground mains - is 2 ze ie 2,810 
Public lighting ss T NS P 2 ia 200 
Public arc lamps and puis with mains, e. НЕ 290 
House connections and meters -" ès sa % 1,000 
Legal and expert servioes and contingencies... АЕ 1,000 

£18,290 


Iifracombe.—The Conncil has decided to keep the 
electric lighting in its own hands. Mr. Trentham is being asked as 
to his fees as consulting engineer, if appointed. К 


Ingleton.—The London Gazette contains notice of the 
intention of the Ingleton Electric Lighting and Power Company to 
apply for a license under the Electric Lighting Acta. 


Kensington and Notting Hill Electric Lighting.— 
A Committee of the House of Commons has passed the Bill pe 
moted by the K and Knightsbridge Electric Lighting 
Company and the Notting Hill Electric Lighting Сов раз. By this 
Bill these companies are jointly and severally empowered to acquire 
lands and to erect and work generating stations in Hammersmith 
and Bt. Mary Abbott's, Kensington. 


Lancaster.— Stores and a workshop are to be erected in 
connection with the electricity works. A small extension of mains 
is to be made at a cost of £282. 


Leamington.— The Town Council has received intima- 
tion from the Board of Trade that they are prepared, under certain 
conditions, to grant them a provisional order for the lighting of the 
borough. The conditions, which are now under discussion by the 
Electric Lighting Committee, have, it is understood, reference to the 
rights of the Midland Electric Lighting Company, which for many 
years has been supplying light in the borough under an agreement 
with the Corporation. 


Leeds.—The Lighting Committee of the City Council, 
with a view to popularising the electric light, has now decided to 
follow the example of the late Yorkshire House-to-House Company 
by providing free current to new customers between June 1st and 
the end of August. To meet growing demands, the depôt in White- 
hall Road is to be vastly extended by the demolition of the Britannia 
Mills, and the site utilised for extension purposes. It is also under- 
stood that the Committee intend to apply for leave to borrow 
£160,000 for carrying out the development of the work which is 
expected in the near future. 


London, E.C.—At the Court of Common Counci! last 
week a petition signed by 10,000 citizens was presented, advocating 
the abolition of the City electric lighting monopoly and the introduc- 
tion of competition. Mr. Bchenk, one of the directors of the Bmith- 
field Electric Lighting Supply Corporation, and Mr. Cooper, the 
engineer to that company, were smong the petitioners who & 
at the Bar of the Court, Mr. Schenk acted as spokesman for the 
` deputation, and, in answer to questions, eaid the ccmpany was pre- 

pared to supply the City at 51. per unit, and 22d. for motive power. 
By a new arrangement any accidental extinction of the light would 
be avoided. He could not say whether the company would be equally 
content if the Oorporation became the suppliers. The petition was 
referred to the Streets Committee for consideration. 


Maidstone.—The Urban District Council has decided to 
instruct Messrs. Stevens & Barker, lccal electrical engineers, to draw 
up an electric light scheme. 


Monte Carlo.—On Monday evening the electric light 
failed here, the big hotels, &c., being plunged into darkness. 


Oldham.—4A gas explosion occurred in an electric light 
main box in Yorkshire Street last Saturday. 


Pershore.— Mr. Stephens is asking if the Council would 
оон to poste or hi in the — 8 лан of a light for 
Fladbury and some adjoinin 2 ; 
in misi г } g parishes b:ing adopted e surveyor 


Peterborough.—The tenders for electrical plant, number- 
ing about 50, were last week referred to Mr. Gill acd the consulting 
electrical engineer, Dr. J. A. Fleming, for tabulation and report. The 
work is divided into six sections—boilers, engines and dynamos, 
piping, main laying, switchboard, &c.—and only one firm has 
tendered for the whole, the aggregate amount being a little over 
£13,000, whereas Mr. Gill’s estimate was about £10,000, which is 
about the amount of the six lowest sectional tenders. Asa matter of 
fact, there is only £32 difference. 


. Pertsmouth.—Permission has been obtained by the Cor- 
poration to add a clause to their Bill giving power to reduce tbe 
tramway gauge should it be considered desirable to do so on the 
system being acquired by the municipal body. The Tramways Oom- 
mittee and the Electric Light Committee are about to enter into 
D ons as to the supply of electric current for motive power. 
No time is to be lost in arranging for the arbitration to determine 
the sum to be paid by the Corporation for the tramways. 


Redditch.—At the District Council last Tuesday the 
Lightiog Committee reported that gas lamps in the district number. 
ing 221 could be supplied with electricity at a cost of £515 per 
annum. 


Ross.—At the general meeting of the parish Councils 
letter has been read from the legal firm acting on behalf of clients 
for providing the electric light at Ross. The question was deferred 
to see what the Urban Council would do in the case. 


St. Pancras.—The Electricity Committee of the Vestry 
have issued their annual account for 1898. The capital expenditure 
during the year amounts to £32,936 1s. 1d., making the total expendi- 
ture up to the close of the year £241,993 16s. 6d. The revenue for 
the year produced £38,256 Os. 4d., an increase over the previous year 
of £4,908 0s. 5d., and the net profit for the year amounts to £4,175 
23. 5d., to which is added the balance, £1,717 7e. 2d., brought 
"nde from 1897, leaving a net profit to carry forward of £5,892 

3. | 


Shoreditch.—The Vestry, at the meeting on Tuesday, 
were informed by the Lighting Committee that they had considered 
reports from Dr. Mansfield Robinson, Vestry clerk, and Mr. Adams, 
the accountant, in regard to the question of amalgamating the 
accounts of the electricity and refuse destructor undertakings. Asa 
result, the Committee recommended that from March 25th, 1899, the 
revenue accounts of the two departments should be combined, that 
the cost of burning refuse should be debited under No. 1 of Clause A 
(generation of electricity) in the Board of Trade return as “ cost of 
coal or other fuel,” and that the other items of expenditure should 
be placed under appropriate heads, whilst the receipts from the 
scavenging and other departments for burning refuse and use of 
steam should be included under No. 10 on the credit side. 
The recommendation was ado , and it was also decided 
to keep the capital accounts of the two undertakings sepa- 
rate as hitherto, and to pay out of the general rate the 
debt and interest in respect of the-refuse destractor — 
Ia a further report the Committee recommended and the Vestry 
decided to order an additional economiser from Messrs. Green & Co., 
and a feed pump for dealing with 3,000 gallons of water per hour 
from Mesers. Weir & Oo. It was also decided to invite six firms to 
tender for a pump and filter to deal with the condensed wate 
received from the public baths, and for an outlet pipe and valve to 
convey water from the artesian well up to the storage tank. The 
estimated cost of these works was put by the chief engineer at 
£1,060. It was further resolved to instruct Mr. Newton Raseell, 


chief electrical , to prepare a fication for the erection 
of two new switch panels, and to invite three or four firms to 
submit tenders for the work. 


Sleaford.—A Council recommends the Committee to apply 
for a provisional order, it having called in an electrical engineer, 
Mr. B. Smith, of Oswestry, who reports favourably regarding a scheme 
which will cost £4,600, exclusive of site. ° 


South Shields.—St. Stephen’s Ohurch is now lighted 
electrically. The installation comprises 13 12-light wrought-iron 
electroliers over the chancel, aisle, and nave. There are separate 
lights for the organ, porches, and vestries. The work has been carried 
out by Mr. J. T. Dag 


Southampton.—Doring March the number of unite sold 
was 30,082, showing an increase of 5677 per cent. over the correspond- 
ing month of last year. An equivalent of 728 8-С.Р. lamps were 
connected during the month, and daring the first half of April 900 
more were connected. Several street lamps are reported by the engineer 
to have gone out through the joint boxes proving unsatisfactory, and 
a better type is to be substituted shortly. The Electric 3 
Committee recently considered a letter and report from the Board o 
Trade on the fatal shook accident, and a reply drawn ap by the 
engineer was duly sent. At last week's Oo meeting alderman 
Bone proposed the adoption of the estimate of the Electric Lighting 
Committee's receipts and expenditure, and said there bad been an 
excess of expenditure over receipts amounting to £1,800 for two years, 
bat now they had turned the corner and were making a profit. It 
had been suggested that they should spread the deficit over five years, 
so that the ratepayers might get some benefit from the works, and 
the estimated profit was £182, although he had no doubt it would be 


very much larger than anticipated. 


Stockport.—A storage battery for the electric lighting 
department has been supplied by the Ohloride Electrical Storage 
Syndicate, Limited. 


Stockton.—The sanction of the Local Government 
Board having been obtained, the manager has been instructed to 
proceed with the erection of the new electric lighting station on a 
site adjacent to the gasworks. 


ment Board for their sanction to borrow that amount, At last week's 
Oouncil meeting the Msyor, in moving the ny an of the 
zaid that one great advantage of the new condenser would be 
effecting of a saving on the coal bill, as compared with that of 
ear, of £200 at least. The committee felt justised in saying that 
y expending £2,700 on the purchase of an accumulator, they would 


save at least £500 a year in working expenses. 


Vol 44. No. 1,119, Mar 5, 1899.] 


THE ELEOTBICAL REVIEW 


727 


— — — —— — — — — — 


Ted morden.—0n last week's agenda was a motion for the 
Council to appoint a committee to consider the desirability or other- 
wise of erecting: electricity works. Bat as the member who had 
placed the noties on the paper was absent through illness the matter 
was allowed to drop. 


West Bromwich.—The Electric Lighting Committee 
have now under consideration two reports on the best methods of 
lighting the town by electricity, from two consulting engineers. 


West Ham.—The following tenders have been received 
by the Town Oouncil for the supply of engines and alternators :— 
Brosh Electrical Engineering Company, engines and alternators, 
£17,000; Allen, Bon & Oo., Bedford, engines, £8,600; D. Adamson 
and Oo, , £19,900; Fowler & Oo., Leeds, £23,148; R. W. 
Blackwell & Oo., engines, £10,706; Faller Westrom Electrical Oom- 
£5,480; F. Nell & Oo, engines, £12,240; O. A. 
Parsons & Co, Newcastle, £19,844; Messrs. Ferranti, £15,900; E. 

Oo, London, engines, £13,000; Beaver, Dorling & Oo., 
engines, £9,980 ; Hillyers & Oo., alternators, £6,800; J H. MacLaren, 
engines, £11,300; British Schuckert Electrical Company, £18,957; 
Siemens Bros., £21,820; Thames Ironworks, £21,000; Richardson, 
Hartlepool, £8,400. These tenders have been referred 
оер engineer to report upon to the Electric Lighting 


Weston-super-Mare.—After considering the report of 
Major Cardew, the Board of Trade has decided not to transfer the 
Council's order to the local syndicate without the 
Council's consent. The Council bas not yet received intimation from 


Windsor.— The business of the Windsor and Eton Elec- 
trical Installation Company is fast growing. A new boiler house is 
erected in Peascot Street to hold three new boilers, over 

which will be a large storage tank capable of holding 10,000 gallons 
A new engine house is being added for the reception of 
two steam dynamos of 200 H.P. each, and a third one of 400 H. P., 
these being in addition to the present plant. There will also bea 


Ohapel at Windsor A branch cable connected with the local 

electric company's station has been laid through the lower ward to 

rd cloister of the chapel, under which it passes into the crypt 
w. 


Wolverhampton.—Last Saturday night, about 10 o'olock, 
thero was a failure in the private electric lighting. A Birmingham 
paper says that two dynamos broke down simultaneously at the 

A second failure occurred on Monday night. Saturday e 
due to the simultaneous breakdown of two dynamos, 
each with a power of 140 kilowatts. On Mr. О. E. О. Bhaw- 

the yrs ais pax engineer, being interrogated as to 
the wn, he stated it was probably due to a weak 
place in the insulation of the dynamo armature of one of the 
machines, which allowed the current to escape to earth. That pnt 
extra pressure on the other machine, and thus both broke down 
together. The machines,” said Mr. Shawfield, “were not working 
at high pressure at the time, in fact, they were carrying well under 
their usual load. In about three months’ time,” he added, “ we shall 
have a different system of supply for the town, under which any 
similar breakdown of machinery will not involve the extinction of 
the light.” Under this new system—known as the three-wire system 
no such failure has occurred. It is expected it will be in operation 
in about three months. A large storage battery is also to be put in, 
which in the case of a breakdown will be sufficient to keep the lights 
till the necessary re can beeffected. On Saturday evening 
the lights were out for about 20 minutes. With respect to Monday 
evening, the firet cessation was of 11 minutes’ duration, and at the 
expiration of that time the supply was restored for a few minutes. 
It, however, failed again, and was in the second instance off for a 
quarter cf an hour. This failure was due to a short circuit on the 
3 of one of the consumers, and as there were only four trans- 
runving at the time and a comparatively small load on the 
mains, the momentary exceseive current produced by the short circuit 
threw out the switches controlling these transformers and cut off the 
supply of current. No damage was done to any of the machines, 
either at the Town Hall or Commercial Бозӣ, and the mishap was 
not in any way due to anything that occurred at either of these 
stations. In all probability it the short circuit had occurred a quarter 
of an hour later when more machines were in circuit no interruption 
of supply would have taken place. 


Worksop.—The Council has passed the following resola- 
tion:—“ That in view of the great progress being made in respect of 
the provisional order for electric light and power, the Council should 
Proceed to secare the services of an electrical engineer to prepare a 
meme for adoption by the Council, and that the Lighting and 


ving Committee be uested to consider the matter and report 
thereon to the Council. i 


Worthing.—The Council on Tuesday adopted the electric 
lighting scheme of Messrs, Burstall & Monkhouse at a cost of 
р Application is to be made to the Local Government Board 


10 
: 


to utilise the exhaust steam, electrically driven pumpsto . 


York.—The Ойу Council proposes to appoint a resident 
complet = The Council. is eis ts tos edis M E 
com on. 6 8 

with Mesers. Porte, Bykes & Co. s 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Tramways Oompany has applied for leave to lay an electric cable 
from Stockton slong the 


supplying power to a light railway they propose to construct in and 
near the 


Oouncil to accede to the application.” The Council adopted this 
report by the casting vote of the chairman. 


Darwen.—The Oorporation having recently purchased 
their tramways, ate now about to convert them from steam to electric 
traction, and, as a preliminary, formed their Tramways Oommittee 
on Monday last week. Mr. Alderman htbown was elected chair- 
man, and Mr. Councillor J. W. Gillibrand vice-chairman. The Oom- 
mittee instructed the borough surveyor (Mr. Smith-Saville) and the 
borough electrical engineer (Mr. Stanley Olegg), who are now carry- 
ing out an electricity supply scheme for the borough, to d with 
the details of work necessary for the conversion, with a view to letting 
the contracts at the earliest possible date. 


Dover.—Lieut.-Col. Yorke held an inquiry last week 
regarding the Council's spplication to borrow £7,350 for tramway 
urposes. The town clerk said that the £31,000 already sanctioned 
or the tramways being iasufficient, the sum above mentioned was 
required for additional cars, workshops, signals, and doubling the 
line. The additional cars were needed owing to the great increase 
of traffic beyond what was expected. In the year ended March 31st 
the cars carried 2,176,000 passengers, earning £9,044 in pennies. 
The profit, after paying interest on the loan and one-thirtieth part of 
the capital, amounted to a sum approaching £2,000. This unexpected 
traffic rendered 16 cars necessary, whereas they only estimated for 
eight and two trailers that had turned into cars. The town 
clerk said that the borough rates had been reduced from 8d. to 61d., 
mainly owing to the tramway profits. The surveyor gave details of 
the sum of £7,350 to be borrowed, namely, seven new cars at £560 
each, £2,920; converting two trailers into motor cars, £600; new 
workshop, £760 ;. ві g apparatue, £240; additions to car sheds, 
£378 ; converting single into double line, Cannon Street to Biggin 
Street, £1,350; other expenses, £102. In reply to the inspector, tbe 
m said that they bad had no serious accidents with the trams. 
The lifeguards in front bad in one case picked up a boy without 
injaring him. The inspector said he asked the question because there 
were several lifeguards in use, and he wanted to find out which was 
the most effective. 


Eastbourne.— The Council on Monday had the tramway 
question before it, and i¢ was decided to hold a special meeting on 


25th inst., to determine upon the expediency of applying to the 
Light Railway Commissioners for an Че. á 


Electric Locomotives and Tramcars in Italy.—Mr. 
F. Armstrong, the British Oonsul at Milan, reporting on the trade of 
Lombardy in 1898, draws attention to the great importance of the 
Italian market for electric plant, and reminds British manufacturers 
that an international exhibition of electricity in all its applications is 
to be held at Como from May to September this year, to celebrate 
the centenary of Volta’s discovery of the galvanic pile. He states 
that the Government contemplates the eventuality of requiring, at no 
very distant period, water-power for the purpose of applying electric 
traction to the railways, which are nearly all State property, although 
actually leased to companies. The Mediterranean, one of the largest 
Italian railway companies, bas quite recently commenced an experi- 
ment of electric traction by means of accumulators on its line 
between Milan and Monza, a distance of 8 miles. The time occupied 
in the journey is, including stoppages, 20 minutes. The speed obtain- 
able is about 25 miles an hour, and the accumulators can do about 43 
miles on level ground, without having to be recharged. The Edison 
Oompany supplies 60 kilowatts at 3,600 volts, which are transformed 
at the Milan railway station into 500 volts. For this force, which is 
equal to about 80 horse-power, the railway company pays £920 а year. 
Electric traction has now ben applied to all the city lines of tram- 
way in Milan. The total number of tickets issued last year was 
44,559,888, as against 39,736,091 in 1897, and the share of the muni- 
cipality in the net profits amounted to £36,(00 in 1898, as compared 
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with £38,000 in 1897. Judging from the yield of the first two 
months of the year, it seems likely that the profit for 1899 will reach 
at least £40,000. From 7 to 9 a.m. the fare on all the lines has now 
been reduced to 5 c. (3 1.) for the benefit of the working classes. 
This concession does not result in avy loss, for it is found that the 
number of pee during those two hours is three times what it 
was formerly. 


Hamilton.—At a special Council meeting last week it 
was remitted to a committee to approach the local authorities 
interested to consider the expediency or otherwise of moting a 
scheme of electric or other traction in connection with the more 
populous districts of the Middle Ward. 


Iiford.—Upon Mr. Hawtayne's recommendation the 
Council is sending a deputation to inspect electric trams at Glasgow 
and other large towns. 


Italy.—Lsa Società delle Strade Ferrate Meridionali is 
repo to be preparing plans for a plant to utilise the water-power 
of the Brembo by means of a derivation canal from Ponte Ca 
to Ponte di Sadrina, where it is said no less than 7,000 H.P. would be 
1 The electrical energy 5 is песы to be em- 

oyed for traction purposes on the rgamo-Lecoo, Bergamo- 
Коб, Bergamo-Milan and Bergamo-Breslio railways. 


Limerick.—The Limerick Electric Tramways Company 
рае oe particulars with the town clerk for the construction of 
electric ms. 


Lowestoft.— The Matford and  Lothingland Rural 
District Council last week approved the scheme for the proposed 
ем ы] е District Electric Railway, which would pass through 

eir © е 


Neweastle.— The New Tramways Committee recom- 
mends the appointment of a resident electrical engineer. This pro- 
posal follows the recent decision to at once engage the services of an 
electrical engineer to advise in connection with the overhead system 
of electric traction for the new tramways. 


 Peterborough.— The British Electric Traction Company, 
it is said, are prepared to spend £70,000 on the otrio 
tramways for Peterborough. All the necessary Arrango- 
ments have been made, and the customary Egal and statutory 
notices, with the plans, &c, will be deposited with the Corporation 
EA UNO weeks time, when the official notices will be 
pu e 


Plymouth.—The Tramways Committee the other day 
had under consideration the electrical engineer's plans and estimates 
for the use of electric traction on the Hyde Park and Compton routes, 
and decided to recommend the Council at its approaching mee to 
approve of the scheme and to sanction its early application. The 
estimated cost is said to be something like £18,000, and it is calcu- 
lated that even on the basis of the present traffic the use of electricity 
willeffect & very considerable saving of expenditure. Whilst the 
electrical station at Prince Reck is in а fairly forward state, the com- 
pletion of the installation is delayed by the erection of the chimney. 


South Staffordshire.—The British Electrio Traction 
Company gives notice in the London Gazette &hat it intends making 
formal application to the Light Railway Commissioners for additional 
provisions in the South Staffordshire Light Railways order for certain 
railways in the district of Willenhall. 


Spen Valley.—It is stated that the Cleokheaton Dis- 
trict Oouncil have made a determined move against the scheme which 
the British Blectrio Traction Company have suggested for linking 
the Sen V with the Dewsbury district by means of electric 
trams. Theo rest mainly apon the fact that the scheme is 
being promoted under the Light Railways Act, which, should the 
application for an order succeed, would give the promoters an exclu- 
sive monopoly for 35 years, and even then, if the local authority 
desired to purchase the undertaking, it could only be on the basis of 
" fair market value," which would, of course, include goodwill. If 
the application were under the Tramways Act, the order would give 
the option of purchase at the expiration of a comparatively short 
term, on the basis of the value of the plant only. The Council have, 
accordingly, lodged various objections with the Light Railway Oom- 
missioners. The Dewsb on have given notice of oppos- 
ing the scheme, but probably their opposition would have dropped if 
the company had undertaken to take their current from the Оогрога- 
tion. ondwike has decided to oppose the scheme, but will 
withdraw their opposition if certain concessions asked for are made. 
It is understood also that the Liversedge District Council will oppose 
on points o£ detail. 


Worcester.—Last Saturday Messrs. Garcke & Lycett 
(British Electric Traction Company), and representatives of the 
Worcester Tramways Company, inspected proposed routes for light 
railways. It is said thatthe promoters, whose proposals are to be 
shortly laid before the Council, will be prepared to consider an offer 
of a supply of current from the Council for working the cars. 


TELEGRAPH AND TELEPHONE NOTES. 


The British Pacific Cable.—Following the announce- 
ment which appeared in the Times of the 27th ult. regarding the 
agreement reported to have been come to on this subject, Mr Hogan, 
M.P., asked " the Secretary for the Oclonies whether Her Majesty's 


Government had now arrived at an agreement with the Governments 
of Australasia and Canada in the matter of the construction of the 
Pacifico cable.” In reply, Mr. Obamberlain said: “Her Majesty's 
Government have made a proposal to the Governments of Canada 
and Australasia, but no final agreement has been made. The state- 
ments on this subject which have appeared in the Press do not accu- 
rately represent the чалгам which have been made.” 

On the same day the Dake of Devonshire, addressing the British 
Empire League at Eastbourne, raid, doubtless in reference to the 
шен of the Council of the League held on March 6th: Another 
subject discussed, upon which a resolution was not passed (believing 
as they did that the subject was not ripe for the passing of a resolu- 
tion), was that most important one, the establishment of the Pacific 


cable connecting our Australian colonies with the Dominion of 
Oanada, and thereby estab telegraphic communication between 
ourselves and our Australian colonies, and passing entirely through 
British dominions.” 


On Monday last Mr. R. G. Webster M.P., asked “ the Ohanoellor of 
the Exchequer whethor a decision had been arrived at in the matter 
of the Pacific cable scheme; and whether Her Majesty's Govarnment 
had decided to contribute, in the form of a yearly subsidy, the fall 
amount which they have been recommended, under the Report cf the 
Pacific Oable Committee of 1896, to guarantee for the construction 
of an all-British cable running from Vancouver by Fanning Island to 
Norfolk Island, whence it will branch to Queensland and New 
Zealand; and if so, whether he could give the House any further 
information on this subject." The Ohancellor of the Exchequer said 
in reply: “ A decision bas been arrived at. Pa will be laid on 
the table at once explaining the terms on which Her Majesty's Govern- 
ment has offered to contribute.” 


The Montreal Witness refers to the Gcvernment’s decision as poor 
encouragement to Imperial Federa'ionists, and says its change of 
policy is due to the influence of the Eastern ie) gris monopoly. 

The Dominion Government has been ad by cable the 
Imperial authorities will only give a subsidy to, and not take any 
stock or share in, the Pacific cable scheme, and that the subsidy will 
not exceed £20,000 annually. 

The Evening Journal says thie virtually means that there is no 
prospect of going on with the project, and very little chance of it being 
realised in the future. 

In the English Press also some strong remarks are made, some of 
them, in our opinion; without any justification ; but we hope that soon 
the matter will be more clearly unders 


The Cape to Cairo Telegraph Line.—In the speech 
of the Right Hon. Оесії Rhodes to the shareholders of the Chartered 
Company on Tuesday last, Mr. Rhodes made the following reference 
to the trans-Continental landline, by means of which he hopes shortly 
to effect a reduction in the present high rates for cablegrams to the 
Oape:—" Now I think you would like to hear a few words from me 
about our development, and we have been most successful really in 
10 far as cur development by telegraph I think that e 
small town and village possesses a telegraph, and in connection wi 
that project which I am personally interested „ the exten- 
sion of the telegraph through ca—TI think ycu would like to learn 
that it is proceeding with the greatest success. I may mention this 
because, in one way, you are practically interested, though not beyond 
your own territory, because we must deal with all the undertakings 
connected with your country, and not plunge you into any scheme 
outside your area. Bat it happens that this project of the trans- 
Oortinental telegraph passes through your territory, and you have 
taken an interest in that telegrapb simply to the limite cf your State. 
Beyond that, naturally, you should not invest, but it gives you a 
certain interest in that line. You will be glad to learn that when I 
proceeded the other day to Egypt I was able to settle in connection 
with that line a reasonable rate. What I felt was, that if I waited 
until our line reached the Egyptian boundary—I will not say that 
беу would blackmail us, but I have found that my own countrymen 
are peculiarly good at a , especially if you find that they are 
the sole people to be dealt with. I therefore thought that it was wise, 
long before we reached the Egyptian boundary, that I should find 
out what they would charge us, and I think a fair and reasonable 
settlement has been made. They agreed to charge me 24d. a word, 
which I think will give them a very hsndsome return, because it will 
be an extra amount of revenue accruing to their telegraph fund, 
which they would not otherwise receive. Btill, I think that we can 
fairly pay that, when you remember that the charge for telegraph 
corresponderce from Africa is represented by the sum of бв. a word.” 


The Telephone Question.—Mr. Hanbury, M.P., on 
Wednesday received a deputation from chambers of commerce and 
other podion. 10 aked с стае 3 the under- 
taking of the National Telephone Company and work it as a depart- 
ment of the Post Office. Mr. Hanbury, in reply, said the really 
national part of the service was in the hands of the Government 
already, and be urged various reasons why it was better that the 
local service should be put in the hands of the local authorities. 
What the Government were doing was a gradual step in the direction 
of nationalisation if practice and experience should prove that it was 
necessary. In the meantime the Government would do their best 
to see that the present subscribers did not suffer, and they would 
endeavour tocheapen the telephone service. 

(Continued on page 789.) 


vol. 44. No. 1,119, May 5, 1899. THE ELECTRICAL REVIEW. 729 


A LARGE UNIT AT MANCHESTER. Sons, Limited, and is of the vertical cross compound type, 
| | having cylinders 38 inches and 72 inches diameter, 3 feet 


Even in these days of large units a description of the plant 6 inches stroke. The engine is made to run at 100 revolu- 
which has been recently erected at the Manchester Corpora- ^ tions per minute, and suitable for a boiler pressure of 120 lbr, 
tion electricity works is of interest. Through the courtesy per square inch. Both cylinders are jacketed both in body 


J 


of Mr. Wordingham we have been enabled to photograph and covers, and have double ported Corliss valves, actuated by 
the plant, though, pictorially speaking, the exigencies of space eccentrics from the crankshaft, and Musgrave's patent auto- 
prevent us doing credit to this striking piece of work. matic trip gear, coupled direct to the governor, which admits 


The engine has been made by Messrs. John Musgrave and the steam to the high-pressure cylinder at 2 or 3 lbs. less 
F 
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pressure than the boiler pressure. Two stop valves are 
coupled to the cylinders from the duplicate main range. The 
normal load of the engine is 2,500 1.H.P., but it is capable 


TESLA's Нїсн POTENTIAL AND HIGH FREQUENCY Work.—Fie. 1. 


of giving out fully 25 per cent. above this load. A heavy 
fly-wheel is keyed to the crankshaft, and the wheel boss is 

prepared to fasten to the dynamo. The sides of the 
engine are entirely enclosed, and forced lubrication is 
adopted. Two ram pumps are fixed on this engine for this 
purpose, and раар the oil under pressure (which can ba 
regulated at will) to the main bearings under and over, also 
to the crank pins, cross-head pins and slide 
blocks, A gauge is fixed in the pipes showing 
the pressure of oil supplied. The engines are 
Mei massive in appearance, and work noiselessly, 
and no vibration is discernible. The moving 
pa of the engines are balanced in the cranks. 

ite anti-friction metal is used in all the 
bearings. The engine is also supplied with a 
large platform surrounding both cylinders, and 
an intermediate platform to enable the attend- 
ant to get at the cross-head, slides, and indi- 
cating apparatus. 

The engine is made to work condensing and 
non-condensing, the condenser being on Kort- 
ing’s principle, and is supplied by water from 
a large tank over the boiler house. 

The generator has been made by the Electric 
Construction Company, Limited. The normal 
output is 3,500 amperes at 410 volte, the range 
of voltage extending to 430 with 4,750 amperes 
as an emergency load, or with normal output 
up to 500 volta when required for tramway 
work, The somewhat high speed of revolution 
had the effect of limiting the number of poles, 
which was fixed at 12, each of which is ener- 
gised by а double-coned shunt coil. The yoke 
frame, on account of its magnitude, and to 
facilitate erection and accessibility, is divided 
into six parts, and measures overall 20 feet 
6 inches. The total weight of the machine is, 
approximately 120 tons. The armature core is 
carried by a balanced centre, provided with a 
double set of arms of oval section. The arma- 
ture is tunnel wound, and the coils are formed 
in one piece, 3.6., without joint between опе 
commutator segment and another, the commutator itself 
being 9 feet 10 inches in diameter. The brush gear includes 
an endless rack 5 by worm gear and double hand 
wheels, so that when standing on the brush platform the 
attendant may replace old brushes by having the whole of 


the brush holders successively rotated past him. The 
current is taken off to the main terminals from 
the circular positive and negative brush bus bars 
by special terminal brushes, the current being too 
large to permit the use of flexible leads. Notwithstand- 
iug the magnitude of the machine, the number of parts 
involved and the difficulty of erection, it was started 
under load without incident, and was at once put on to Cor- 
poration supply maine, and has been in use almost daily 
from the end of December until recently, when the exigencies 
of the load no longer demanded it. The electrical efficiency 
of the set is over 98 per cent. The commercial efficiency 
has not yet been determined, owing to the machine having 
been required for service. 


TESLA’S HIGH POTENTIAL AND HIGH 
FREQUENCY WORE. 


Few inventors, in this last decade of a century of invention, 
have made a greater impression on the popular imagination 
than Nikola Tesla. Though by race a Southern Slav, he 
has now been settled for many years in the United States of 
America. From his race, it is to be presumed, he inherits 
bis soaring scientific imagination, while from his environ- 
ment he no doubt receives an extra stimulus to carry his 
fancies into practical effect. 

Tesla, in the early part of his career, did some good work 
in connection with polyphase currente, but some 10 years 
ago he turned his attention to a comparatively new and 
unexplored field, namely, the production and utilisation of 
alternating currents of high frequency and high tial. 
Tesla’s labours in this field have up to date revealed many 
new and startling phenomena, which, though they have as 
yet not found much practical application, may yet lead to 
the most astounding social and industrial revolutions. 

A ietter from Tesla, giving a sketch of his work and 
describing some recent experiments, appears in the Electrica] 


Fic. 4.“ Some EXPERIMENTS IN TESLA's LABORATORY WITH CURRENTS OF 
High POTENTIAL AND HiGH FREQUENCY." 


The operator's body, in this experiment, is charged to a high potential by 
means of a coil responsive to the waves transmitted to it from a distant 
oscillator, and a long glass tube waved in the hand is lighted to great brilliancy 
by the electrical charges conveyed to it through the body. 


Review (N. V.), March 29th, 1899. From this and other 
sources we have derived the material for the following 
account of Tesla’s investigations on the production of cur- 
rents of extremely high potential : — 

At the beginning of his work Tesla found himself con- 
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fronted by three attractive lines of investigation; there 
were tbe excessive electrical pressures of millions of volts, 
which opened ар wonderful possibilities, if producible, in 
practical ways; there were the currents of many hundreds of 
thousands of amperes which appealed to the imagination by 
their astonishing effects; and, most interesting and inviting 
of all, there were the powerful electrical vibrations with their 
mysterious actions at a distance.” 

The production of high electrical pressures was finally 
chosen ав, necessarily, the first step in the exploration of the 
whole field. Some attention was given to static electricity 
with the experiments | 
of Franklin as a 
starting point. 
Various generators of 
static electricity were 
tried, and some new 
ones were designed. 
Tesla has not as yet 
published any account 
of these static genera- 
tors which he has 
designed ; it is to be 
hoped he will do so 
soon. The most 
valuable outcome of 
these experiments 
was the discovery of 
a method of operating 
any kind of low 
tension devices from 
such bigh pressure 
sources with perfect 
ease and safety. 

Tesla, however, 
soon convinced 
bimself that his 
object was not to be 
attained by the use 
of the steady pres- 
sures produced by 
static machines. “ It 
was exactly,” he says, 
“as if one attempted 
to drive piles into 
the ground by the 
application of con- 
tinuous pressure. 
This |would require 
cumbersome and 
powerful machinery, 
and would be very 
inconvenient. An 
incomparably better 
way of developing 
high pressure is by 
delivering violent 
blows as with a 
hammer.” The 
kinetic energy of a 
hammer, when sud- 
denly arrested, de- 
velops very high 
pressures, propor- 


were connected in series, while the primaries of all, except 
the first, were excite 1 by insulated dynamos. This, however, 
was found to be practically a very inconvenient arrange- 


ment. Den 


The straight open core typ» was then tried; several! im- 
provements in the insulation and arrangement of coils were 
tried, which appear to have been much the same as what has 
long been known to the makers of induction ooils, such as 
winding in compartments, making the insulation thicker 
where a greater D.P. existed between adjacent вех of the 
coil, and во on. e by Tesla 


The first real advance m 
appears to be his coil 
with a unipolar 
gecondary. One ter- 

^ minal of the second- 
ary wire is connected 
to the primary, the 
free terminal, as far 
distant as possible 
from the primary, 
baing used for the 
discharge. À curious 
discovery made by 
Tesla in connection 
with this type of coil, 
was that the bast 
results were got when 
the secondary wire 
was equal to a 
quarter of the wave 
length, as calculated 
from the frequency 
and velocity of light. 
This discovery Tesla 
has utilised in his 
most recent induction 
apparatus, with 
which he proposes 
to transmit electric 
currents through the 
air. It is difficult 
to explain this result ; 
it appears as if some- 
thing of the nature 
of a stationary wave 
of potential, with 
anode at the earthed 
terminal, was gener- 
ated in the secondary 
wire. 

Daring these ex- 
periments Tesla dis- 
covered that air 
played an important 
part in the breaking 
down of insulation, 
and by the exclusion 
of air, and the use of 
insulating liquids, he 
was able to increase 

the potential to 10 
times the amount, 
without breaking 
down the insulation 


9 b oe Fic. 2.—*'* Some Exp MENTS IN TESLA’S LABORATORY WITH CURRENTS OF 

tional to the rigidity ' ins salir ant aeg to aeq o eoe заав" i: of the secondary. 
High POTENTIAL AND HIGH FREQUENCY. А 

of the body struck. Tesla complains that 

In the same way, Lighting a disconnected vacuum bulb of 1,500 C.P. by high-frequency currents— the industrial world 


reasoned Tesla, 
enormously high 
ange wil be developed in the most convenient way 
y the electro-magnetic energy of a suddenly arrested current. 
This turned T'esla's attention to the use of transformers 
and induction coils for obtaining his high pressures. Those 
already in existence were evidently not adequate for the end 
in view, so Tesla set about improving them. First he tried the 
closed core transformer. This type was soon found to have 
several drawbacks; the insulation could not be made very 
high, and a very high frequency was impossible. Neverthe- 
less, an arrangement of several of these transformers in 
series was devised, by which a pressure of 200,000 volts was 
attained. The secondary coils of several ring transformers 


photograph taken by the light of the bulb itself, exposure about two seconds. 


does not appear to 
have profited by the 
recognition of this discovery, since no attempt has 
been made to utilise it in cables for high potential trans- 
mission, to prevent streamers. It is a fact that the liquid 
insulation is less in favour in practice than when attention 
was first called to it by Tesla’s experiments. It ap to 
have many practical inconveniences, and it is doubtful 
whether it is really superior to the solid insulation except for 
the high frequencies employed in the Tesla apparatus. An 
induction coil with viscous insulation was brought out a 
short time ago by Rochefort and Wydta,* and was said to be 


* ELECTRICAL Review, 42, ү. 165. 
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а great advance in efficiency, but it, like all the rest. of such 
кин, has & tl pped into disuse. | 

e final result of Tesla experiments with high tension 
generators was the coil or transformer illustrated in adjacent 
figure. In this coil the secondary coil is wound in a spiral 
lying practically in one plane perpendicular to its axis; its 
external terminal is earthed, and its length is made equal to 
a quarter wave length. The primary oousists of a few turns 
of thick wire wound outside the secondary, lying thus 
adjacent {to the part of the secondary whose potential is 
zero. It is with this apparatus that Tesla has made his 
experiments in the transmission of power through the 
atmosphere. The figure shows two transformers, a trans- 
mitter, and а receiver. The central terminals are connected 
to elevated plates, р, р’, which require to be supported at a 
considerable height on a kite or a balloon. Teala thinks a 


such a calamity and yet go on with his experiments? 
Evidently the Tesla transformer is what Sir William 
Crookes wants to increase our supply of nitrates, and 
the wheat crop up to the demands of the world's increasing 
population; it is to be hoped Tesla’s experimenta will not 
Solve the food problem in another way by reducing the 
population to zero. 

he large size illustrations we publish show some remark- 
able results obtained in Tesla's laboratory by this coil. Fig. 
2 shows a vacuum tnbe giving 1,500 C.P. illuminated by 
electric waves from а Tesla oscillator. Fig. 3 is a photo- 
graph showing a part of the laboratory with a disconnected 
resonating coil supported on an insulating stand, and illu- 
minated by the streamers produced, other coils remaining 
unaffected. The pressure developed in the resonating coil 
is over half a million volts, Iu a similar experiment 
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Fic. 3.—''Souk ExPEBIMENTS IN TESLA’S LABORATORY WITH CURRENTS OF HIGH POTENTIAL AND Hiem FREQUENCY." 


, Photograph showing a part of the laboratory, with a disconnected resonating coil supported on au insulating stand, and illuminated by 
the streamers produced, other coils remaining unaffected —the pressure developed in the resonating coil is over half a million volta. 


height of four miles will be sufficient. The air at such a 
height is supposed to break down under the enormous 
potentials developed, and become dissociated into a good con- 
ductor. This system of Tesla’s has yet only appeared on 
paper, or, at least, no experiments on a large scale have been 
carried out in public. The criticisms with which this 
scheme was received when announced last November were 
by no means favourable. Bat Tesla is a pioneer in this 
field, and probably knows more about it than his critics. It 
is to be hoped that we shall soon see such a practical trial of 
-his system as will finally determine its true value. 

Tesla hints at a fearfal catastrophe which might result 
from the introduction of his system of wireless transmission 
of power. The discharges of his coil when of an electro- 
motiye force of a few million volts, excite powerful affinities 
in the atmospheric nitrogen, causing it to combine readily with 
the oxygen and other elements, particularly in the presence 
of aqueous vapour. So energetic are these actions, and so 
strangely do such powerful discharges behave, that, says Tesla, 
* [ have often experienced a fear that the atmosphere might 
be ignited.” Сап Tesla seriously believe in the possibility of 


Tesla grasped, without danger, a nodal point in a call 
developing half a million volta. Fig. 4 shows a receiving 
coil illuminating a vacuum tube through the human body. 

Very few details of the constraction and operation of these 
latest fruite of Tesla’s inventive genius have yet been 
lished. For instance, we are left in the dark as to whether 
Tesla excites his high tension transformer by an alternating 
dynamo, or by a continuous current and a contact breaker. 
It is evident that lately he has been giving considerable 
attention to the latter devioe, in conneotion with an induc- 
tion coil which has been exhibited in this country, and i8 
generally known as Tesla’s oscillator. | 

In 1891 Tesla patented a method of producing high fre- 
quency and high potential currents, in which an alternating 
generator sends currents through a primary, the secondary of 
which is in circuit with а condenser. This condenser lies 
also in a shunt circuit containing the primary of a second 
coil and a spark gap. The discharge of the condenser across 
this spark gap produces high frequency oscillations in the 
shunt circuit, and these oscillations are raised to an exceed- 
ingly high potential in a secondary coil wound round 


Е 


— 


Vol. 44, No. 1,119, Mar 5, 1899.) 


THE ELEOTRIOAL REVIEW. 


788 


second primary. It wes with an arrangement such as this 


that Tesla obtained the marvellous reeults which he showed 
before the Institution of Electrical Engineers at the Royal 
Institution in 1892. The discharge from his apparatus 
appear to penetrate with ease the best inrülators; electrode- 
less vacuum tubes were illuminated at a distance of several 
ards from the poles of his coil; unipolar lamps gave out a 

ht of dazzling whitenees, but unfortunately of very emall 
candle-power. It appears to be one of these unipolar lamps 
that is held in Tesla's hand in fig.2. If so, very coneider- 
able progress has been made since the Royal Institution 
lecture in 1892. 

It is a coil of the above type that is generally used for 
producing Tesla currents for electro-medical p es. Their 
use for certain purposes in electro-therapeutics is said to have 
been highly successful. It is a curious fact that such dis- 
charges of a potential of tens of thousands of volts can be 
passed through the body without any ip jury. A satisfactory 
explanation of this ttrange phenomenon has not yet been 
given; it bas been suggested that it is because these rapidly 
varying currents must be purely superficial; it may, perhaps, 
be due to the fact that euch currents are almost completely 
wattless, owing to the displacement of phase between the 
current and the electromotive force being almost a 
maximum. 

In 1896 Tesla patented an improved generator of high 
frequency currents, which is known in this country, at least, 
as Tesla's oscillator. The eperk gap in bis first type of 
generator was replaced by a mechanical contact breaker, and 
the arrangement of the circuits was somewhat different. A 
condenser is connected in shunt in a circuit containing a 
continuous current generator, choking coils, the primary of 
the coil, and a contact breaker. When the circuit is closed 
by the contact breaker a direct current flows through the 
circuit. The circuit is then suddenly broken, and the con- 
denser is charged to a very high potential by the self-induc- 
tion of the choking coils. The contact breaker again closes 
the circuit, and the condenser discharges through the 
primary, which, being of few turns, has a comparatively 
small self-induction. The result is, that the frequency is 
considerably higher than in the ordinary induction coil where 
the choking coils would form part of the primary coil. This 
oscillator has been shown more than once in this country; 
it can be worked from lighting mains, and its working 
appears to be highly satisfactory. 
. It is apparently in connection with this oscillator that 
Tesla has devoted himself to the improvement of the 
mechanical contact breaker. In his original patent for the 
oscillator (No. 20,981, A.D. 1896) he describes a rotary con- 
tact breaker, which creates by its motion a current of air 
abont the contact pointe, with the view apparently of 
removing the dissociated air, and improving the insulation 
of the spark gap. It is in а more recent patent (No. 12,866, 
A.D. 1898) on electric circuit controllers that we find em- 
bodied Tesla’s latest discoveries in this field. The contact 
breakers there described are mechanical, of a very elaborate 
construction; too elaborate, we sbould think, for general 
use with induction coils, unless their superiority to the 
present simpler forms is very great. Two new ideas appt ar 
to be embodied in these interrupters; first, the break takes 
place in compressed air or other suitable gas, and secord, 
a jet of mercury discharged against a metal plate, or anotb er 
jet of mercury is used to complete the circuit. The metal 
plate is rotated by an electro-motor, and is notched on the 

riphery where the jet of mercury impinges, so that contact 
1s broken when the jet passes through one of the notches 
between the teeth. Tesla has expressed a somewhat ungene- 
rous contempt for the Wehnelt break, which has recently 
given such remarkable results in the hands of experimenters 
here and abroad. Its inferiority to Tesla’s break appears 
to be known as yet only to Tesla; in simplicity, at least, it 
is certainly superior. 

We, however, wish Tesla success in the working out of 
his grandly conceived, and if realised in practice, un- 
doubtedly epoch-making ideas. 


The Royal Society.—Among the papers down for read- 
ing yesterday afternoon was one by Mr. A. E. Tutton, “ The 
Thermal Expansion of Pare Nickel and Cobalt.” 


TELEGRAPH AND. TELEPHONE NOTES. 


(Continued from page 728.) | : 
Glasgow Telephones.—The Glasgow Chamber of Com- 


merce last week coneidered the Government Telephone Bill. The 
chairman said that the Bill which Mr. Hanbury had introduced had 
peat pponta those who desired to see the telephones of the country 
handled by a department of the Civil Service, Post Office, or other- 
wise. This Bill was in some measure & retrograde step. It seemed 
tbat the Treasury desired not to go through with the matter at the 
present time, or it might be that the Bill might lead pretty directly 
to what they desired, because the very production of this measure 
had Jowered the value of the National Telephone Company's shares 
so much that it was a very much easier thing for the Government to 
buy up the Telephone Company than it was three months ago. If 
there had been no such thing ás a National Telephone Company in 
existence, be quite believed that the great Corporations might have 
gone into this business and done it very well. It was arranged to send 
& deputation to Mr. Hanbury on Wednesday. 

Glasgow Corporation Sub-Committee on the Opening of Streets 
has decided to ap to the Railway Commissioners against Sheriff 
Berry’s decision that the Postmaster-General is entitled to lay wires 
under the public streete, and that the municipality cannot attach the 
condition that they shall not be allotted to a licensee. The appeal 
will probably be heard by the Commissioners along with a somewhat 
similar appeal taken by the Oorporation of Edinburgh. | 


International Complications in British Telcgraph 
Offices in the Far East.—The following correspondence has 
recently appeared iu the Times (previous to the semi-official 
announcement regarding the Pacific cable agreement) :— 


Sir,—Mr. Hanbury's courage in grappling with the telephone difficulty is of 
happy augury for the Government's actionina kindred department—that which 
has to deal with the Imperial cable question. In that problem, too, a similar 
solution is obviously demanded, namely, State ownership and State exploitation. 
No half-and-half arrangement of subsidy and partial control will be satisfactory 
for two reasons—it will be more expensive and the control will prove illusory 
and inefficient. Owing to the conditions surrounding cable work it is ex- 
ceedingly difficult to exercise sufficiently close supervision on “the man in 
possession ”; indeed, every!hing points to the necessity for tightening the gri 
of the State in this direction, and it is to be hoped that the Government wi 
not seek to make a devolution of its Imperial responsibilities upon any company 
or corporation whatsoever. 

Rumour bas been busy with this subject lately, and it is confidently affirmed 
in certain quarters that the working of the projected all-British cables is about 
to be entrusted to the companies known as the Pender group. The supposed 
inertia of officialdom—an idea which has been somewhat rudely dispelled by 
Mr. Hanbury—gave an air of probability to the rumour. It is true that the 
course foreshadowed would save the Government a world of trouble, but there 
are considerations which do most effectually put that group out of court. 
This is not the place to enter on a review of their treatmert of the public and 
the Press—that is another story; I refer to a matter of more importance 
than either. 

Some years ago the Pender group effected an amalgamation of office, in Hong 


Kong with the Great Norhern Telegraph Company of Copenhagen, whose cable 


connects with the Russian Government Telegraph Administration. It would 
seem that the Danish company handed over its rights in that agreement to 
Russia, inasmuch as the company's representative in London declared in an 
interview some months ago that the cable worked from the joint office and 
introduced as a Danish cable is now Russian property. Consequently the 
Pender group are responsible for the existence of this dangerous anomaly—that 
Russian officials are admitted to an important telegraph office in an outpost of 
the empire. through which all telegraphic communications with our Govern- 
ment, public, and Press must necessarily pass! There, at any rate, the door is 
wide open. It will notdo for the Pender Aron to plead ignorance of the inti- 
mate relations existing between the Danish company and the Russian Govern- 
ment; ip was a matter of common knowledge in China long before the 
ama ation. 

But apart from considerations o! public safety, it may well be doubted 
whetherany great cable service should be left to the meroy of City vicissitudes 
and the ebb and flow of City morality. There is a period in the history of many 
com, anies when the Board know nothing, and the wirepullers respect nothing. 
The public have never realised what golden ор rtunities a cable service рге. 
sents to the latter; they can favour certain clients at the expense of others: 
they can ron rivalry with clients in tbeir legitimate business ana they can 
appropriate the clients’ property. We do not suppose that cable ones 
differ greatly from others as regards their management, but this we do kn 
ш ne other conditions cffer such temptations, nor render detection so 

cult. 

These being some of the abuses to which telegraph services are lable, it will 
be seen that there are weighty arguments in favour of Btate ownership and 
State exploitation. 

Tre colonies, I understand, are ready to oe five-ninths of the subsidy for 
the projected cables. To the Government I say, with all respect, “Do not put 
our money on the wrong horse.” | 

Your obedient servant, 
CoLONIAL. 


Віт, — The letter in your issue of Saturday, April 1st, under the above heading, · 
signed Colonial,“ states that the Great Northern Telegraph Company's 
“ representative in London” declared in an interview some months ago that 
the cable worked from the joint office (in Hong Kong), and introduced as a 
Danish cable, is now Russian property. 

Permit me to point out—first, that 1 am not aware of having had any inter- 
view " with anybody on the subject referred to for a whole year, or not since 
April, 1898 and the gist of my observations on that occasion to a representative 
of the Westminster Gazette, as quoted in that paper of April 27th, 1898, was quite 
the reverse of the statement attributed to me by Colonial; secondly, that I 
never made, nor could have made, any such statement—(1) because, as pointed 
out at the said interview, one of the very objects of the joint working arrange- 
ment of the two companies in the Far East was to leave the leadership and 
control of the Hong Kong station to the British company (the Eastern Exten- 
sion Telegraph Company); (2) because the cable from Tong Kong to Amoy and 
further to Shanghai, Japan, and Siberia is, and always has n, the property of 
the Danish company, the Great Northern bebe gio a Company, in whose service 
there is not a single Russian, but a number of Englishmen, and whose shares 
are more largely held in this than in any other country, while not a single share 
is held in Russia. 

As to the relations of the company with foreign Governments, they are, 
happily, as intimate with the British as with the Russian and other Governments 
on whose territories our cables are landed. 

The other invidious insinuations of Colonial " I may safely leave unanswered ; 
they are beneath notice. 

I am, Sir, your obedient servant, 
F. C. C. NiELsEN, the company’s representative in England, 


Great Northern Telegraph Company, 
8, St. Helen's Place, B. O., April 10th, 
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Interruptions to Australian Trunk Landlines.— 
We are glad to see that at lest those interested have begun to report 
to the Interrational Bureau at Berne the occurrence of interruptions 
to Australian aerial lines. In this way the landlines will be 
made to bear their fair share of blame, some of which has 
undoubtedly hitherto been ascribed to the submarine cable. The 
last issue of the Journal Télégraphique reporte that the South 
Australian landline was interrupted on March 23rd and restored 
same day, while the Western Australian landline was interrupted on 
the same date, being restored on March 29th. 


The New German Trans-Atlantic Cable.—We are 
glad to see that the difficulties, which were anticipated, in the way 
of the extension of the Asores cable by Germany to the United 
States have been overcome, and at the end of last month oompli- 
mentary telegrams passed between the German Emperor and Presi- 
dent McKinley, in which tbe former thanked the latter for granting 
landing rights in the United States for a German cable. We under- 
stand that an English vessel, the Britannia, will shortly be 
despatched to take soundings along the proposed route of this cable, 
and we shall be anxious to know the result, as the late Sir James 
Anderson was, we understand, of opinion that it was impossible to lay 
a cable along this route. To the prospect of competition which will 
bs create i by this new German cable may be attributed the recent 
fall in the shares of the Anglo-American Telegraph Company, as this 
will prove a much more serious rival than wireless telegraphy, to 
which the fall in these shares has been ascribed. We understand 
that this cable will be made in Germany, at any rate in part, and 
doubtless when the work is all completed the English companies, 
which at present hold such large interest in the Emden-Vigo cable, 
will be able to retire from their ownership in favour of a patriotic 
German public. This German cable should doubtless have a large 
traffic, as it will prokably secure all the German as well as other 
Continental trans-Atlantic messages. 


Telegraphic Interruptions and Repairs:— 
OABLES. Down. Repaired, 
Amason Compeny's cable— 
Oable beyond Gurupa... June 11th, 1898 .. iei 


French Company's cable— 
Oayenne-Pinheiro . March 10th, 1899 ... May 2nd, 1899. 
Para- oh ... April 10th, 1899 ... 1% 
LANDLINNES. 


Communication between 
Moseamedes and all In- 
land Offices. 

Communication between 


March 16th, 1899 ... ә. 
Матоһ 23rd, 1899 eee eee 


Irkoutsk- Werkhne 
Ondinsk 


April 30tb, 1899 
-. April 27tb, 1899 


.. April 30th, 1899 
... April 28th, 1899 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Battersea.—June 7th. The Vestry wents tenders for the 


supply cf mains, water. tube boilers, steam dynamos and engines. Bee 
u Official Notices” April 14b. Т ES 


Birkenhead.— May 26th. The Corporation wants 


tenders for the supply and deli of 100 electric meters. 8 
“ Official Notices this week. Б ii 


Blackpool—Msay 10th. The Tramway Committee is 
inviting tenders for the taking up of the tramway line and conduit, 
and the relayiog of new tramway lines on the carriage drive 
Church Street and Adelaide Street. Particulars, &., from the 
borough engineer. 


Blackpool. — May 20th. The Tramways Committee 
wants ten for ten bogie tramcars. Sze “ Official Notices” to-day. 


Crewe.—June ist. The Corporation wants tenders for 


boilers and economisers, engines and dynamos, centrifugal pump and 


motor, mains, battery, switchboard, and travollin . 8 
* Official Notices” this week. Jic uc 


Derby.—May 8th. The Corporation is just inviting 
tenders for the works in the superstructure in connection with the 
extensions to the electric lighting station, Sowter Road, Derby. 
Mr. Arthur Eaton, architect, 6, St. James's Street, Derby. 


Ealing.—May 15th. The Ealing Council is now inviting 
tenders for two boilers with superbeaters and accessories, as may be 
ascertained on reference to our Official Notices” for April 21st. 


Ealing.— May 15th. The Council is inviting tenders for 


steam, exhaust and other piping, &c., switchboard and connections, 
&c. Sae Official Notices " April 28th. 


Etlaburgh.— May 15th. The Corporation wants tenders 


for the supply of etrip for electric conductors. See our 
“ Official Notices April 28th. 4 


-r 


. Edinburgh.—May 22nd. The Council wanta tenders for 


two steam driven fans for reduced draught. See “Ofcial Notices 
this week. 


Epsom.—May 8th. The District Council wants tenders 
for various plant for its electricity undertaking, including boilers, 
dynamos, boosters, batteries, switchboard, crane, mains and road- 
work, arc and incandescent lamps, and for the lighting of the station. 


- Bee our “ Official Notices” A 7th. 


Fleetwood.— E 16th. The District Council wants 


А rary 
" Official Notices” April 28th. 


France.—May 9th. Tenders are being invited by the 
French Post and yal ei г Authorities in Paris for the su of 
20 kilometres of iron pipes 65 mm. diameter, for pneumatic pipe 
lines, in four lots. ers to be sent to Le Soue Secretariat d'Etat 
des Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 


France.— May 12th. The French Post and Telegraph 
Authorities in Paris are inviting tenders until the 12th inst. for the 
supply of 92 kilometres of gutta-percha insulated electric cable. 
Particulars may be obtained from, and tenders are to be sent to, 
Le Sous-Secretariat d'Etat des Postes et des Telegraphes, Rue de 
Grenelle, 163, Paris. 


Hackney.—June 13th. The Vestry invites tenders for 
trenching, troughing, cables, joint boxes, jointing and house serviczs. 
Вее Official Notices” this week. 

Ham pstead.—May 18tb. For the purpose of extensions 
at the electricity works, the Vestry wants tenders for two 500-kw. 
steam alternators, five switchboard panels, boilers, feed water heaters, 
Weir's feed pumps, a 50-kw. exciter, water softening plant, air pam 
and condenser, Green's economiser and overhead crane. See “Ос 
Notices " April 7th. 


King's Lynn.—Msy 15th. The Corporation wants 
tenders for eleotric wiring and fittings for the Municipal Technical 
School. See our "Official Notices” April 28th. 


London, W.—May Sch. The St. Marylebone Guardians 
want tenders for electric light wiring and fittings for the new front 
blocke of their workhouse, Northumberland Street, W. Bills of 
йана and a form of tender, &c., upon application to Mr. A. 

axon nell, F. R. I. B. A., architect, 22, Southampton Buildings, 
садое ‚ W.O, and depositing with him a £10 Bank of 
England note, returnable as usual. 


London.—May 11th. The Great Eastern Railway Com- 
pany wants tenders for stores and materials. For details of the 
eiue (including telegraph materials). Вее“ Official Notices” 


St, Pancras.—May 16th. The Vestry wants tenders for 


additional engines, dynamos, &0., at the Regent’s Park Station. Bee 
ч Official Notices” April 21st. ` um 


Southport.—May 17th. The Electricity Committee is 
inviting tenders for a O.I. tank, a centrifugal pump, and electric 
motor. See our "Official Notices” this week. 


Teneriffe.—June 14th. Tenders are being invited until 
Jane 14th by the Spanish Ministry of Public Works in Madrid for 
the concession for the construction and working of an electric tram- 
way between Santa Crus de Teneriffe and San Cristobal de la Laguns, 
Teneriffe. Tenders to be sent to La Direccion General de Obras 
Publicas (Ministerio de Fomento), Madrid, whence particulars may 
also be obtained. 


West Africa.—July 10th. The Compagnie de Mozam- 
bique, of 45, Rue do Alecrim, Lisbon, is inviting tenders until July 
10th for the concession for the establishment and working of a cen- 
tral electric power station at Beira for lighting and power purposes 
during a pe of 25 years. Particulars from, and tenders to, Я 


CLOSED. 


Aberdeen.— The contract mentioned last week as having 
been given out by the Oorporation for 200-kw. traction generators 
has been withdrawn and been placed with Messrs. D. Bruce Peebles 
and Oo., who can guarantee earlier delivery. 


Belfast.—The engineer recently submitted a report on 
the tenders referred to him, and it was resolved that the tenders of 
‘Messrs. Wheeler & Co, for condensing plant, and Messrs. Babcock 
and Wiloox, for pipe work, be accepted. 

Chatham.—The following “tenders have been sent in for 


the electric lighting of the Town Hall and municipal buildings. 
Section A., wiring; section B., plain fittings :— 


Bection A. Section B. 

Vaughan & Brown, Limited.. T. . £902 0 0 £39 0 0 
E. L. Berry, Harrison & Co... s i 924 14 0 156 1 8 
Donnison, Berlyn, Sillem & Со. .. $5 799 0 0 $3; 0 0 
P. C. Middleton & Co., Edinburgh.. e 867 0 0 196 8 0 
*Stevens & Barker, Maidstone 615 0 0 918 0 0 


* Accepted. 
The specifications were prepared by Mr. John Hewett, B.A., of 
Harrap, Hewett & Duffield. 


Derby.—It is proposed to accept the tender of Mr. Henry 
Vernon for certain ding operations for extending the electricity 
works (£2,030). 
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Glasgow.—Messrs, D. Bruce Peebles have seoured the 
order from the Corporation for four 150-kw. sets for motor generators. 


Hull.—The Works Committee last week acoepted the 
tender of Messrs. Turner, Heason & Mitchell, of Manch: ster, 
amounting to £19,933 5s., for the execution of the foundation and 
paving the Holderness Road section of the Hull electric tram 
system. 

Liverpool.—The Tramways Committee bas just considercd 
the tenders submitted for electric cars for the proposed tramway 
extensions, and has placed an order for 80 cars at а cost of £490 each 
oan Dick, Kerr & Oo., Limited. The total contract is thus 


И 


FORTHCOMING EVENTS. 


Baturday, May 6th. — The Institution of Electrical Engineers. 
dents’ visit to be paid to Messrs. Siemens Bros. and 
Co. Train leaves Oharing Cross for Oharlton at 
9.20 a.m. 
Taesday, May 9th.—At 3 p.m. Royal Institution. Prof. B. P. 
тарка second lecture on Electrio Eddy Our- 
rents.” 
Wednesday, May 10:h.—At 7.30. Institution of Electrical Engi- 
neers (Students meeting). Paper by H. M. Dousett on 
" Electricity Meters." Election of Committee. 
Friday, мы! 9 pu А Royal en Discourse by 
rof. T. Preston, M.A., on Magnetic Perturbations of 
the Spectral Lines.” ` : 
Saturday, May 13th.—Institution of Electrical E Studenta’ 
visit to W. T. Henley’s Telegraph Work;. Train leaves 
arch 9.40 a.m. 


NOTES. 


The Wehnelt Interrupter.— Mr. Marchant, writing 
from the Blythswood laboratory to a contemporary, describes 
some highly suoceseful experiments that have been made with 
this device. The multipolar form was found to be the most 
useful. The vessel containing the dilute acid was made of 
lead, and was itself the cathode. The anodes, six in num- 
ber, were made of 18 mil. platinum wire, fused into glu ss 
tubes, and projecting ,',-inch from the ends of the tubes. 
It was found to be better to fit an ebonite plug into the end 
of the glass tube, into which the wire was tightly jammed, 
the whole tube being then filled with soft wax. The end of 
the platinum wire wes silver-soldered to a copper terminal, 
mercury having been found inconvenient in use. It was 
found that the interrupter rapidly “fatigued,” but this was 
discovered to be due to the acid getting hot, and, of course, 
can be obviated by some of the well-known methods of 
cooling. liquids. By using a variable resistance in series with 
the interrupter, it was possible to get a large range of carrent ; 
for instance, on a 50-volt circnit, currents varying from 1 to 
25 amperes were sent through the primary of the coil. The 
great advantage of the multipolar arrangement was that a 
small current could be sent through the primary at a high 
frequency. When it was used in connection with an 18-inch 
coil and a suitable X ray tube, illumination of almost 
dazzling brilliancy was obtained on the fluorescent screen, 
while tissues of the body showed almost as clearly as 
when a 16-plate Wimshurst machine was used to excite tke 
tube, and with the same steadiness in the glow. M. Bary, 
in the Comptes Rendus, states that the Wehnelt interru 
goes through three distinct stages with an increasing E.M.F. 
When the E.M.F. is low, there is simply electrolysis; at a 
higher E.M.F. the electrolysis stops abruptly, and the hum- 
ming noise sets in; at still higher E.M.F. the gases disen- 
gaged at the anode are no longer luminous, but the platinum 
turns red hot, and is surrounded by a layer of vapour. When 
Mp" = no inductance in the circuit, the third stage follows 


Monument to Von Stephan.—A monument to the late 
Dr. Von Stephan, the first Postmaster. General of the Ger- 
man Empire and the originator of the Postal Union, was 
unveiled in Berlin on Ist inst. . 


American Mechanicals.—Next week, from the 9th to 
12th inst., the American Society of Mechanical Engineers 
meets at Wesbington. A number of interesting subjects are 
down for papers, and there will be the usual excursions, re- 
ceptions, &c., including a р by President McKinley 
at the “ White House” on Wednesday. Among the papers 
are the following :— 


" Btanwood, J. B.: " Standards for Direct-Oonnected Generating 
sts.” 
Hale, R. S.: “Boiler and Furnace Efficiencies.” 


Transmitted by a Belt.” 

Henderaon, George R : “ Manufacture of Car Wheels.” 

Darling, Е. A. The Power Plant of a University." 

Fritz, John: Rolling Mill Fly-Wheels." 

Gordon, F. W.: New System of Valves for Steam Engin:s, Air 
Engiues and Compressors." 


Electrical Coast Communication and the Lifeboat 
Service.—The Prince of Wales presided over a dinner in 
aid of the London Lifeboat Saturday Fand on Monday, and 
in the course of an interesting speech on the excellent work 
which is being accomplished by the Royal National Lifeboat 
Institution, reference was made to the subject of electrical 
communication. The Prince spoke as follows :— 


stations and the post offices nearest the lifeboat stations where 
there are no stations, This usefal work was commenced 


will, it is hoped, ore long be completed. The Royal Oom- 
mission which was a at the suggestion of the 
Institution in 1893 for four years, during which 


time they issued five reports, the fifth and final rt 


had 
then under trial had been fully tested. I anderstand that th 


coast. I should mention, wise, the use and im of the 

telephonic and telegraphic connections which have established 

by the Institution, and the utility of which each year has been 

in ly demonstrated, they being more and more employed for 

calling out lifeboats when required, for pru unnecessary 

е, and for warning lifeboat crews to be on the alert to render 
ance. 


Institution of Civil Engineers.—At the annual general 
meeting of the Institution of Civil Engineers, held on 
Wednesday last week, Mr. W. H. Preece, C.B., President, in 
the chair, the result of the ballot for the election of officers 
was declared as follows :— 


President, Sir Douglas Fox ; Vice-Presidents, Mr. James 1 
Sir William White, K. O. B., Mr. Obarles Hawksley and Mr. John 
Olarke Hawkehaw, M. A.; other members of the Council, Mr. James 


, Mr. ( ) | 
J. О. Inglis, Mr. Alexender Isat, O.I.B. (India), Dr. Alex. В. W. 
Kennedy, F. R. S., Sir James Kiteon, Bart., M. P. ( y 
George Lyster (Li 1), Mr. John Allen Mo d (Derby), Mr. 
E. Pritchard Martin (Dowlais), Mr. William Matthews, Sir Guilford 
Molesworth, K. O. I. B., Sir Andrew Noble, К О.В. (Newcastle), Mr. 
Alexander Siemens, Mr. Thomas Stewart (Cape Oolony), Mr. John I. 
Thornycroft, F.R.S., Mr. William Thwaites, M.A. a Mr, 
F. W. Webb (Orewe), and Sir E. Leader Williams (Altrincham). 


Lectures.—A course of six lectures on “Rotary and 
Motor Transformers," by Mr. A. Schwartz and Mr. W. 
Beckit Burnie, will be delivered at the South-Western Poly- 
technic, Manresa Road, Chelseas, S.W., on Tuesdays, at 
7.90 p.m., commencing on Tuesday, May 28rd. 

Prof. C. A. Carus-Wilson is to deliver a course of eight 
lectures on “The Direct Current Motor” at the South- 
Western Polytechnic. The first lecture will be delivered on 
May 8th, at 7.30 p.m. | 


+ 
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E Automobile Trials.—The Automobile Club is arranging 

an automobile show (international) to ba held at Old Deer 

Park, Richmond, Sarrey, from Saturday, 17th, to Saturday, 

Jane 24th. Trials will be made of the various vehicles 

entered, and awards of medals and diplomas will be made. 

The following gentlemen have consented to act as 

judges :— : 

Prof. C. Vernon Boys, F. R. S. 

Mr. W. Worby Beaumont, 
M. Iast О.Е. 

Mr. Dagald Clerk. 

Mr. Bryan Donkin, М Iust. O. E. Sir David Salomone, Bart., J. P. 

Major Holden, R. A., F. R. S. Mr. James B vinburne. 


There are a number of classes, one being devoted to motor 
cycles, опе to spirit motor vehicles, one to oil motor vehicles, 
others to electrical, steam, and other methods of propulsion. 
The electrical rections are as follows :— í 


Weighing under 14 tons unladen. 


Prof. Hele-Bhaw, LLD, 
M.Inst.C.E. 
Mr. W. H. Preece, О.В, F.R.8. 


Section 22. Passenger vehicles, to carry not more than three persons, 
including driver. 
„ 23. Passenger vehicles, to carry four, or not more than seven 
persons, iucluding driver. 
„ 24. База vebicles, to carry eight or more persons, 
incldding driver. 
„ 25. Vans. a 
Weighing 15 tons and under 2 tons unladen. 
» 26. Passenger vehicles. 
» 27. Goode vehicles. 
Weighing 2 tons and under 3 tons unladen. 
» 28. Passenger vehicles. 
n 29. Goods vehicles, | 


Entries for the trials must be made not later than May 18th. 
Further particulars may be obtained from Mr. C. Johnson, 
the secretary, 4, Whitehall Court, S.W. 


Presentations.—Mr. Alfred Lucas, on retiring from the 

ition of superintendent of mains in the Sheffield electric 

ht department, was on Saturday last presented by the staff 
with a handsome testimonial, consisting of marble clock, 
ornaments, and salver. Mr. Lucas, who has accepted an 
appointment with the British Thomson-Houston Company, 
Limited, has been associated with electrical developments in 
Sheffield for the I 14 years. 

On 28th ult. Mr. McCowen, Belfast, city electrical engineer, 
presented Mr. M. C. Ollson with a handsome travelling bag 
on behalf of the staff, on the occasion of his departure to 
take up a post at Dablin. 


The Institution of Electrical Engineers.—The fol- 
lowing is a list of the nominations announoed last Thursday 
for the vacancies on the Council at the end of the current 
year :— 

For president, Prof. Silvanus P. Thompson, D. Sc., F.R 8. 

As ordinary members of Council (five vacancies), Major P. Cardew, 
R.E., Mr. John Gavey, Mr. Robert Hammond, Mr. A. J. Lawson, and 
Mr. В. Percy Sellon. 

As associate members of Oounci], Mr. Roger W. Wallace, Q.O., and 
Mr. Arthur Wright. 

As honorary auditors, Mr. F. O. Danvers and Mr. E. Garcke. 

As honorary treasurer, Prof. W. E. Ayrton, F.R.8. 

As honorary solicitors, Mesers. Wilson Bristows & Oarpmael. 


An Electric Fire Engine.— The Daily Май Paris oor- 
respondent saya that the chief authorities of the firemen in 
Paris have at length, after months of study and experiment, 
arrived at a satisfactory type of fire engine of which the 
motor force is electricity. A new electric engine, capable of 
seating a dozen persons, and travelling at the average rate of 
15 miles an hour, and ascending hills easily and stopping 
quickly, bas been built, and will be in use from June 1st. 


* Electric Motor Dust Cart.—The Glasgow Corporation 
has passed a minute of the sub-committee on the collection, 
removal, and disposal of city refuse, to accept the offer of the 
Motor Car Syndicate, Limited, Glasgow, to provide for £532 
an electric motor van for the collection of refuse. The step 
is only an experiment. 


Mr. Boverton Red wood, F.R.8.E.. 


Wireless Telegraphy.—On Friday last week daring a 


dense fog the East Goodwin Lightehip, which is fitted with 


Marconi's wireless telegraph apparatus, was ran into by a 
London steamship and suffered a certain amount of damage. 
The captain of the lightship was able to telegraph by the 
Marconi system tothe South Foreland Lighthouse, giving all 
ticulars of the occurrence. This instance is important as 
emonstrating one of the great advantages which may be 
expected to follow the use of wireless telegraphy for life- 
saving purposes round the coast. It may be mentioned that 
the vessel was at the time moored about 12 miles from the 
lighthouse in question, The wireless telegraph installation 
for tbe Dieppe and Newhaven service is to bs proceeded with 
at once, and in addition to that on either side of the Channel 
the apparatus will be set up in the Channel steamer, the 
service being the first to adopt the system. The distance 
between Dieppe and Newhaven is 75 statute miles. The 
French Commission have suspended operations for a fort- 
night, in order to prepare a report ou the subject for 
resentation to the French Government. The experiments 
ave been completely successful. The French despatch 
vessel Ibis, which was fitted with Marconi’s apparatus for 
the recent Channel exp:riments, was on Monday anchored 
off Sangatte, a village on- the ooast several miles weat of 
Calais, and then communication was established with the 
station at Wimereux. The bold promontory of Cape Grisnez, 
iotervening between the two points, which are about 20 
miles apart, iu no way interf with the reception of the 
messages by the ship or the land station. The experiments 
were carried out under the direction of French officers, 


* Compressed Air.“ — We have received a copy of No. 2 
of Vol. iv. of this journal, which is devoted to the usefal 
application of compressed air, and on the whole it is a fair 
and reasonable partisan of air. Comp air has sach a 
multitude of uses, that we think it is something of a mis- 
take to push its use in general tramway traction. Air loses 
much iu compression and re-expansion, and this very faci 
makes it more valuable in certain situations, such as mining, 
than any other agent, for it affords a much needed ventila- 
tion, and serves also as a cooling agent. Like electricity, 
comp air is, after all, merely a medium of power 
transference; it is not a prime mover, but it absorbs power, 
and gives it out again, and certain losses are inevitable in the 
process just as they are in the manufacture and transport 
and use of electricity. But the loss in air is very great. 
Work goes in the shape of heat, and it goes in large quantity. 
But this is no argument against the use of air, and may be 
an argument at times in its favour. As the journal before 
us states, compressed air is supplemental to electricity. 
They are rather allies than rivals, and both have done mnch 
in industry, and are likely to do very much more than they 
have already accomplished. 


Photographing Wireless Signals.—4Au evening con- 
a geen | says that some very successful experiments have 
been made by Mr. Harry Price, of Brockley, in wireless tele- 
graphy. The stations were the top of the tower of St. Mark's 
Church, Brockley, and the top of Aske's boys’ school at Tele- 
graph Hill Hatcham. Photographs were taken of the 
currents, showing the difference between the “ dot and dash 
system of the Morse alphabet by the large and small olurrs 
on the photographic plate. The apparatus is called the 
Patchett-Price telephoto apparatus (wireless), and the expat- 
ments were made with the ultimate view of photographing 
the message upon the sensitised film. It is stated that words 
at the rate of 26 per minute were oy ae The next 
experiment will be between the Crystal Palace and St. Peter's 
Charch. 


А 
Personal.—Mr. С. Н. Garland has been selected by the 
London telegraph clerks to represent them at the Inter 
national Conference of Telegraphiste at Como from May 3rd 
to June 3rd. 


evening Prof. 


Royal Iaostitution. — Last Friday A 
6 


Carus - Wilson lectured on Some Features of 
Electrical Induction Motor.” 


EST EO TE TE EE EEL TEC IESE — — " 
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Ozone.—In the Commons on Tuesday Sir J. Leng asked 
Mr. Akers-Douglas whether the attention of his department 
had been directed to the possibility of supplying ozone to the 
House of Commons, Mr. Akers-Douglas replied in the 
affirmative, but the cost of the necessary installation would 
be some thousands of pounds, and he did not think the 
House would entertain the idea, 


Appointments Vacant.—The Fulham Vestry wants a 
clerk of works for the electric light installation, capable of 
holding the appointment of resident engineer after comple- 
d Salary £26 per month. See Official Notices” this 
week, nn 

The Belfast Corporation wants an assistant electrical 
engineer at £200 а year. See * Official Notices.” ' 


The Scotch Water-power Scheme.—After а fight of 
nine days before a Committee of the House of Commons, 
with Sir J. Kitson in the chair, an interesting scheme, 
promoted by Lord Tweedmouth, Lord Kelvin, the Earl of 
Crawford, and other well-known men, was defeated on 
Tuesday. They proposed to supply all Scotland with 
electricity by water-power. They would have established 
& generating station on the shores of Loch Leven, 
Inverness-shire, and would have taken power from that 
lake and others in the district. They have been overthrown 
chiefly by local authorities, who pleaded that their supplies 
of water would be interfered with. 


Liquid Hydrogen.—At the annual meeting of the 
members of the Royal Institution, held on May 1st, Prof. 
Dewar made & brief referenoe to the recent soientifio work 
of the Royal Institution, and announced that an 
obtained liquid hydrogen in considerable quantity he 
directly determined its temperature and other physical con- 
stants, finding its boiling point to be muoh lower than was 
previously supposed—namely, 20° above the zero of absolute 
temperature, and attaining by exbaustion a temperature of 
only 15° absolute. Pending the discovery in quantity of 
some yet lighter gas, there was no means in sight of bridging 
this gap and reaching the zero point. He also took occasion 
to warn the public against absurd exaggerations as to the 
properties of liquid air, whioh, originating in America, found 
their way into popular magazines in this country. ` 


American Civil Eogineers—At New York Mr. 
Desmond Fitzgerald has jast been elected president of the 
American Society of Civil Engineers, We ought to mention 
that the gentleman referred to is an eminent American engi- 
neer with very large experience in waterworks matters, and is not 
the Mr. Desmond G. Fitzgerald, whose name is so well known 
to electrical engineers in London. 


Sir Salter Pyne.—The Pall Mall sys that Sir Thomas 
Salter Pyne, once the Ameer of Afyhanistan’s chief engi- 
neer, is row on his way home. Sir Thomas, who bas left 
bis partner to make the best arrangement he can with the 
Ameer, intends to settle down here. | 


Personal.—Mr. A. Bromley Holmes, the Liverpool Cor- 
ration electrical engineer, is the new president of the 
Liverpool Engineering Society. | 


NEW COMPANIES REGISTERED. 


Telephone and Switchboard Syndicate (Continental), 
Limited (61,770). —This company was registered on April 27th, with 
& capital of £10,000 in £10 shares, to acquire, develop, turn to account 
‚ and deal with any patenis, rights, inventions, concessions, licences, 

&c., and to carry on business as financiers, promotors of companies, 
underwriters, concessionaires, capitalists and merchants. The first 
subscribers (each with one share) are:—W. Н. Sinclair, 8, Dacie 
Street, Oxford Road, Manchester, secretary; Arthur E. Cowley, 


Thornfleld, Priory Road, Bale, cashier; William Oawthorne, 2, 
Florence Street, Hightown, Manchester, clerk; John D. Haddock, 
88, Broughton Lane, Manchester, secretary; Eugene Ohevalier, 70, 
Derby Street, Hulme, Manchester, book-keeper; Sam Smith, 24, 
Linwood Street, Hulme, Manchester, clerk; and Obarles E, Oraig, 
59, Bradshaw Street, Manchester, book-keeper. The subscribers are 
to appoint a manager or managers, who are to have sole control. 
Remuneration, 15 per cent. of the net profits. 


Edison-Bell Automatic Phonographs (London and 
Provincial), Limited (61,601).—This company was registered on 
April 19th, with a capital of £40,000 in £1 shares, to acquire certain 
machines, instruments, apparatus, and rights from the Hdison-B:ll 
Consolidated Phonograph Oompany, Limited, and to carry on the 
business of manufacturers and exhibitors of and dealers in phono- 
graphs, graphophones and telephones, electricians, electrical and 
mechanical engineers, and suppliers of eleotricity. The first sub- 
scribars (each with one share) are :—F. H. Both, 25, Mosley Street, 
Manchester, cotton manufacturer; A. J. Pheszsy, 5, Holland Street, 
Kensington, agent; J. A. Milne, A. O. A., Park House, Anerley, S. E.; 
C. W. Groos, 106, Fenchurch Street, E.O., merchant; A. W. Shaw, 
Manor House, Over Haddon, Bakewell, gentleman; J. A. Wormald, 


14, The Park, Eccles, commission agent; E. L. Phillips, 140, Oheap - 


side, E.O., auctioneer. The first directors (to number not less than 
two nor more than 10) are to be nominated by the subscribers; quali- 
fication, 250 shares; remuneration, £200 each per annum (£300 for 
the obairman) and a share in the profits. 


British Electric Works Company, Limited (61,640). 
—This company was registered on April 20th, with a capital of 
£135,000 in £1 shares (50,000 £6 per cent. cumulative preference), 
to adopt an ent with James B. Atherton, and to carry on the 
business of electric lamp, meter, switch, cat-out, and general appa- 

іссе, electrical and mechanical en 


Edison-Bell Automatic Phonographs (Western 
Midland Counties), Limited (61,674).—Tbis company was regis- 
tered on April 22nd, with a capital of £11,000 in £1 shares, to adopt 
an agreement with the Edison-Bell Oonsolidated Phonograph Oom- 
pany, Limited, and to carry on the business of phonograph 
manufacturers and exhibitors, electricians, electrical and mechanical 
engineers, suppliers of electricity, metal workers, &. The firat 
subscribers (each with one share) are:—Frank Moore, 8t«phenson 
Street, Birmingham, ironfounder; Herbert Weldon, A.M I. O. L., and 
Frank Morgen, O.E., Norwich Union Ohambers, Ohamberlain Square, 
Birmingham; Oherles H Smith and Arthur J Willlams, 77, Oolmore 
Row, Birmingham, chartered accountants; Вбеоһеа J. Holliday, 
86, Oolmore Row, Birmingham, architect; W. Gibbs, 57, Colmore 
Row, Birmingham, metal broker. The first directors (to number not 
less than two nor more than seven) are Frank Moore, Stephen 
Holliday, John H. Sutton, and Herbert Weldon; qualification, 100 
shares; remuneration, £150 per annum divided between them. 


County of Durham Electrical Power Distribution 
Company, Limited (61,501).— This company was r on 
April 19th, with а capital of £100,000 in £10 shares (5,000 prefer- 
ence), to carry on the business of electricians, electrical engineers 
and contractors, suppliers of electricity, chemicsl engineers, tram- 
way and light railway proprietors, carriers, &o. The first sub c-ibors 
(each with one share) are:—G. J Somerville, 35, Shepherd’s Bush | 
Road, W., electriouw engineer; O. Walmsley, 17. Priory Road, Kew, 
W., accountant; E. (атеке, Donington H mee, Norfolk Str-et, W O., 
director; O. H. Date, 36, Albacore Orescen*, Lewisham, S.E, assis- 
tant secretary; W. E. Singleton; 2, Elm Villas, Elm Row, Hamp- 
stead, solicitor; Martin E. Sheerboom, 6, F«rncliff Road, N. H., clerk ; 
J. Renwick, 29, Hillside Road, Stamford Hill, N., clerk. The first 
directors (to number not less than three nor more than five) are to be 
nominated by the subscribers; qualifics'ion, £100; remuneration as 
the company may fix. R:gistered office, Surrey House, Victoria 
Embankment, W.O. 


CITY NOTES. 


Brockie-Pell Arc Lamp Company. 


Tun second annual report of this company, bringing the accounts up 
to December 31st, 1898, is now before us. The sales of the company 
have increased, so we are informed, by 70 per cent., while the loss on 
the business has decreased, Instead of a loss of £1,590 for 17 months 
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(a rate of £3,240 per annum) it has now a rate of £1,496 per year. 
The company is so far to be congratulated ; on the other hand, the 
company has written notbing off plant and machinery (“ as this has 
been maintained in thorough efficiercy "), and the company has also 
had the benefit of £500 forfeit deposit for Franch and Belgian patents, 
and £675 as compensation for infringement of patents, &c. The 
directora, however, seem highly satisfied with the present manage- 
ment, and they appa:ent]y have a simple course now before them, 
namely, to still further reduce their expenditure, except that per- 
taining to the execution of orders, and to develop the business to 
the fullest on the strictest of business lines. 


Cuba Sobmarine Telegraph Company. 


Тни ordinary general meeting of this company was held at the 
i pides tbe company last Wednesday week, Mr. O. W. Parish in 
chair. 

The Cm thought that he could congratulate them all upon 
the very favourable statements contained in the reports. e 
scecunts were from July to December, and that peri- d was one of 
vital importance to the island cf Cubs, because it witnessed the 
destruction of the Spanish fleet at Santiago, the fall of that rs 
the Americars, ard the peace between Spain and America. 
November he mentioned that owing to the skill and pluck of their 
repiesentatives between Havana and the West Indies their business 
was maintained throughout the whole war. The lines were still 
working when the American a) my entered Santiago. A great deal of 

ge was done to their property owing to the Americans cutting 
their cables. Some repairs were completed when the last report was 
issued, and the remaining repairs had been carried out, so that at the 
presept time their cables were in good order. Their six months’ 
working had given them very satisfactory returns, after making due 
allowancs for the accounts outstanding with the Spanish Govern- 
ment. Tte receipts were «exceptionally large on account of Govern- 
ment business, and must not be regarded as a normal revenue. Не 
would like to put on record that they were of opinion that the 
Spanish Government had treated them very fairly. There was, how- 
ever, а sum still outstanding, which they should not put into the 
balance-sheet until it had been encashed, but they had practically 
agreed with the Government as to the amount which was to be paid. 
The expenses of the half-year were chiefly those of maintenance, 
and there was a great depreciation of cables and stores. They had 
made е, inroad into their stock for repairing purposes, and 
found it desirable to reduce the value of what remained. The 
repairs to cables up to D:cember 3146, during the war, cost 
£1,066, and since then they had paid, or were liable to pay, a further 
sum of £7,000. They were taking steps to bring the account before 
the notice of the United States Government. Their investments 
amounted in 1897 to £98 326, and at tbe present time they were 
£104,954, and they had been enabled to reduce the amounts owing to 
the banks. Taken asa whole, their list of investments was a very 
favourable one, and had increased in value in many items. As 
regarded the future, it was difficult to „ There was considerable 
delay before the final settlement of the Treaty of Peace between 
Spain and America, and many important points were still unsettled. 
They would not be surprised to hear that the United States authori- 
ties were still examining the rights granted to diffsrent companies in 
Cuba. The British Foreign Office had given them every assistance 
and support, and Her Majesty's Ambassador at Washington laid 
before the Government their various concessions, and their last infor- 
mation from the Foreign Office was that the matter was under the 
consideration of the Departments of War and Justice, and that the 
result would shortly be submitted to the Cabinet. He trusted that 
at their next meeting he woald be able to inform them that their con- 
oessions had been duly recognised. He moved the adoption of the 
report, together with tho statement of accounts. 

Mr. Karru, in reply to a sharebolder, observed that the system of 
wireless telegraphy had only advanced to an experimental stage, and 
he did not th was any need for alarm or anxiety as to its 
effect on their property. 

The motion for the adoption of the report and accounts was 
seconded and carried. 


Oriental Telephone and Electric Company. 


THe fifth ordinary general meeting of the shareholders of this com- 
pany was held on Wednesday last week at Cannon Street Hotel, Sir 
Auckland Oolvin presiding. 

The CHAIRMAN proposed the adoption of the report, and said he 
was pleased to be able to congratulate the shareholders upon the 
results of the past year. The net balance of the revenue account was 
but little in ‹ хсеєв of that shown in tLe previoas year’s accounts; the 
company had received from the Ber gal Company a dividend of 5 per 
cent instead cf 7 per cent. on their holding in that company. The 
difference, however, had been more tban made up by the increased 
earnings of the company and at their own branches. In the previous 
year the receipts were, to some extent, affected by an unusually 
favourable rate of exchange, but that was not the case in the year 


under review, so that the position was 
in that, without the exchange, they 
an excese of income as compare 

board considered it advisable, for the present, at any rate, in the 
true interests of the shareholders, to limit the dividend to 5 per cent., 
and they were thus enabled to strengthen the company's resources by 
adding £2,000 to the reserve fund, increasing it to £3,000. Tas 
directors had sold £1,500 of the company’s consols, and the proceeds 
had been invested in 5 per cent. debentures of their subsidiary com- 
pany. the Telephone Company of Egypt, which had оголе 

eir 6 per cent. debentures into 5 per cent. debentures. basiness 
of that company was extending in a most satisfactory manner, and 
that was a very im $ thing for them, because, roughly speaking, 
about a quarter of the company's net profits came to them from their 
holding in that company. At the end of January last Mr. G. e wing 
and he proceeded to Egypt with the object of obtaining 
from the Egyptian Government а rene of the latter's 
arrangements by which the company supplied the telephone service 
cf the Government. They were so far successful, that the previous 

ments had been renewed for a total period of 25 years, which 

would give the company in Egypt & very satisfactory and firm foot- 
ing. So long as they held the Government telephone service they 

ght consider that they were unassailable by any of their cm- 
petitors. All the authorities ard residents in Egypt with whom be 
садо ш сао баё his visit were aged M SNL 
inw t p company's work was 
and were аар to give Мг. Опе wing and Ке. every assistance 
in their endeavours to form fresh arrangements with the authorities. 
With regard to the formal resolution which the shareholders would 
be asked to pass confirming the appointment of Mr. H. Johnstone 
G:é wing asa director, he might mention that that gentleman was 
now at Shanghai in connection with the tender that had been saot in 
tothe Council of the Shanghai Settlements by the China and Japan 
Telephone Oompany. The directors of the company were al 
of securing that concession, although at the present moment the result 
had not yet been made known, The motto of their company might 
be characterised as prudence and progress,” and he thought that as 
long as that was the case, affsira might go on as they were. 

Mr. B. St. John Ackers seconded the motion, which was carried 
unanimously. 

On the motion of the chairman, the two retiring directors, Messrs. 


B. 8t. John Ackers and Henry G:é wing, were Д 


Iudo-European Telegraph Company, Limited. 


Mn. J. Ниввивт Tarrron, chairman, presided on Thursday last week 
at Winchester House over the ordiaary general meeting of the 
members of the above company. 

In mo the adoption of the report, the Omargwaw seid the 
directors had to : x their deep regret at the loss of the valuable 
services of Mr. H. H. Meier, of Bremen, who died last November, and 
who had been connected with the company since its commencement. 
The deceased was the of the North German Lloyd line of 
steamers, which occu a proud egenis in the sbipping world. 
Dr. H. H. Meier, his son, would fill the vacancy on the 


foreshadowed by him when addressing them last „ had 
realised owing to the erection of additional wires and the ex- 
tended application of the Wheatstone automatic & T 


company's financial position, and tend to ensure permanently the 
us character of the un . The exten 
automatic transmission of the messages 
and had had a most satisfactory e ff ect npon the oelerity 
the traffic could be handled. They «expected also to speedily 
the company’s new wire into use, and that would enable 
handle a considerably larger business if it could be secured. 
had been the policy of the board not to 
but to oarry out improvements where they were 
at the same time tsking care to manage such operations wi 
tressing the shareholders. They had still measures in con 
for the fature, which might possibly be carried out, or at least 
menced, in 5 year; but the same policy of grad 
rations would be pursued, and they believed that the 
would not feel them, except, perhaps, in the enhanced stability of the 
concern. Referring to the speech of Mr. Goschen the previous night 
on the relations existing between that country and France, Germany 
and Russia, the chairman said his utterances must be considered 
eminently satisfactory. Fora long period the relations between the 
company and the Imperial Russian and German Telegraph Depart- 
ments bad been all that could be desired. As they knew, wireless 
telegraphy had made a great advance in the past few monthe 
and probably it would be found to have a use in the duplex 
system cf intercommunication under favourable conditions of limited 
purposes and limited distances, but the directors did not look upon it 
as а e die s s Mr. anni Heaton's megana for 
links of telegraph poles and wires Afghanistan to ensure а 
great reduction of telegraphio 5 that country and 
India, the directors did notsee the shadow of a formidable rival in the 
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pope The reserve fund of the company was most satisfactorily 

vested, and they had in contemplation further investments, as it 

must be remembered that the company's concessions were termic- 

able, and the capital consequently might Lave to be replaced. In 

conclusion, he referred to the dividend, which was 6 per cent. for 

the year, and with the bonus it would be 10 per cent. for the year. 
Mr. G. Ногглир seconded the motion, and it was agr-ed to. 


Brockle-Pell Arc Lamp, Limited. 


3 СЕЕ report oo спою. v ре P at the 
о of the company eld at Winchester 
House on Monday, May 8th, 1899, at 3 p.m., states that the directors 
have pleasure in submitting the accompanying profit and loss acoount 
and balance-sheet for the 12 months ending December 31st, 1898, 
being much more satisfactory than those of the previous 17 months, 
and showing a decided progress ia the company's business, and a 
improvement in ite profits and management. The profit and 
account shows a debit balance of £1,496 15s. 5d. (as against 
£4,590 Os. 5d. for the preceding 17 months) but this inclades 
£301 11s. 7d. written off the tools and patterns (as against 
£59 19s 3d. only in the previous account); 1 expenses 
£386 6s. 91, also £472 129., special payments made to close expert 
and former ment expenses (amounting to £1,160 8s. 4d.) the 
greater part of which are not likely to occur again. Tae sales of the 
company’s lamps during the last year show an increase of over 70 
per cent. compared with the preceding 17 months. The company 
ve during the last year supplied their patent lamps to Ashton- 
under-Lyne, Morecambe, and Paisley, and their continued approval 
has been shown from their having received important repeat orders 
from the corporation of Bristol, and from the Hammeremitb, St. 
Pancras, and Shoreditch Veetries. 
portant contract for some hundreds of lamps for the Great Central Rail- 
way. О 1 the introduction of the chairman, the Ev oct le lampe have 
been erected for H.R H. the Prince of Wales at lborough House. 
Shortly after the last yearly meeting the directors, to get into closer 
touch with their shareholders, convened a meeting of those holding 
the largest number of shares, and ia the result a committ:e was 
appointed, who went thoroughly into the affairs of the company. 
hat committee, which was presided over by Mr. Shrimp did 
most valuable work, and as Mr. Pell at this juncture resi the 
directors felt they could not do better than urge Mr. Shrimpton to 
accept the position thus vacated of managing director, which he 
eventually accepted on terms very favourable to the company. The 
directors feel they cannot speak too hi hly of their satisfaction in the 
results of this appointment, as Mr. mpton has shown bimeelf 
most capable, energetic, and succesefal in the conduct of the business. 
The directors also, with a view to farther economies, have redaced 


their fees to one-half, closed the head office, and moved the staff to. 


the company’s works. The contract for the sale of the Belgian and 
French patents has not been completed, and the £500 paid as deposit 
has, therefore been fo) feited to the company. Other negotiations are 
in hand, and the directors will continue to use their best endeavours 
to realise these patents. As intimated at the last general meeting, 
the directors had taken proceedings against Messrs. Johnson and 
Phillips (the late makers of the seek for continuing to make lamps 


which they were advised infrin the com 's patents. The 
' directors, however, are glad to say such аср have been settled, 


that firm consenting to an order of the Oourt restraining them 


from manufacturing or selling Victoria lamps, and from in any 
otber way ing the said patents. esers. Johnson and 
Phillips have also undertaken not to issue ару advertisements 
which may lead to the belief that they are entitled to manufacture 
or sell Brockie-Pell lamps or any lamps under license from the com- 
разу. Іа addition, the firm have paid to the company the amount 
named in the profit and loss account for compenzation. Nothing has 
on this оозе beet writbon off plant and machinery, as this has 
been maintained in thorough efficiency. The inadequacy of the com- 
pany’s works to cope with the company’s growing business is proving 
& serious difficulty, and the directors are carefully considering the 
question of larger and more suitable premises. Under the articles of 
association, Lord Suffield is the retiring director, but, being eligible, 
offers himself for re-election. The auditors, Messrs. Mellors, Basden: 
and Oo., also cffer themselves for re-election. 


The City and South London Railway Company. 


A Sen meeting of the shareholders took place at the offices of the 
company on Tuesday, for the purpose of considering, and, if thought 
fit, approving tbe provisions of a Bill to confer further powers on 
the City and Brixton Railway Oompany for the construction of an 
extension railway and works in the County of London, and for other 


8. 

Mr. OnanLES Овву Morr, who presided, said that 12 months ago 
they completed an arrangement with the City and Brixton Company 
by which undertook to complete & po of the line b. tue n 
its junction with their old existing line near the Borough Btation, 
and as soon as that line was completed to lease it in perpetuity for 
. ре IO aside a rental of £20,000 per annum, increasing b 
£1,000 annually until the maximum amount of £25,000 was reached. 
The Brixton Company were now asking Parliament to confer fur ber 
powers upon them for the construction of certain works not 
included in the Bill previously passed, and the present meeting was 
called for the purpose of «x pressing approval of tbe new Bill, subj ct 
to such additions and alterations as Parliament might think fit to m- ke. 
He moved that the new Bill should be approved. 


A SHAREHOLDER: Is it not possible for our line to be taken on- 


to Liverpool Street? 


They are now occupied on an im- 


The Cuamman: No; I hardly think Liverpool Street is the 
t which we desire to aim at, b:cause our main line will to 
Bank, and it is the intention of the Central London way 

Company to go to Liverpool S'reet. 

A BHABBHOLDER: Are we to work part of the Brixton line if 
only part of it is constracted ? 

The CHAIBMAN: We shall not touch the line until it is handed 
over to us, certified by the Board of Trade. The whole line will 
then be worked as one complete line. | 

The resolution was seconded by Mr. M. Tarn, and, without further 
discussion, carried unanimously. 


The Calcutta Electric Supply Corporation, Limited. 


Тнв second report of directors, to be presented at the annual general 
meeting of the shareholders of the company at the City Terminus 
Hotel, Cannon Street, in the City of London, on Friday, May 19th, 
1899, at 2 o'clock p.m, states that the contractors have made good 
progress with the erection and equipment of the generating statiori 
and with the laying of the mains. Possession of the site was not 
obtained until h 10tb, 1898, and the work of erection was not 
actually startei until May 19th. The buildings were, however, 
practically finished at the end of laat year, and are reported to be a 
good example of a central station, comparing favourably with any 
station ia this country, the chimney being mentioned as exoep- 
tionally well built. Owing to the difficulty in settling the question 
of the overhead wires with the Government, to labour troubles, and 
to delay in delivery of some of the materials for the mains, the supply 
of electrical energy to the public was not commenced as early as was 
originally contemplated,’ but the works were opened and current 
started on the 17th inst. At that time there were applications 
registered for 2,000 lights and for power for a considerab 
of electric fans. As was reported at the meeting last year, the Govern- 
ment of Bengal have confirmed their promise to renew the company's 
license at the expiration of the period of 21 years if the undertaking 
be not then purchased by the municipality or the Government, but 
confirmation is now coupled with conditions which the dircctors do 
not consider satisfactory, and the question is still under discussion. 
The Government of Bengal, in consideration of the delay in settling 
the question of the mains, have altered the date for the commence- 
ment of the company’s license from January 13th, 1897, to October 
20th, 1897. Application has been made for a large extension of the 
virg буы of варріу, emb the south and south-west dis- 
tricts of Oalcutta, including the Ballygunge and Alipore suburb;, in 
which many Europeans reside, and which are still being built on fcr 
European residences. This application has received the formal 
approval of the municipality and only awaite the confirmation of the 

overnment. The board very much regret to report the death cf 
Mr. Harrison Hayter, one of the directors of the company. 


The Westera and Brazilian Telegraph Company, 
Limited. 


Тив report of the directors, to be presented at the thirty-seventh 
ordinary general meeting of the company, states that the total earnings 
amount to £79,103 183. 7d., as against 272,332 9з. 10d, showing an 
increase of £6,771 8s. 9d. compared with the half-year to December 31st, 
1897. The working expenses amount to £43,179 1s., as against £37,774 
1s. 11d.,an increase of £5,404 19. 1d. Including the amount brougtt 
forward from June 30th, 1898, and the dividend receivable upon the 
shares held in the ''Platino" Company, and after providing for 
income-tex, the balance to the credit of the revenue account is 
£39,204 8s., from which has been deducted £8,037 123. 4d. for interest 
on debentures and debentare stock, £1,079 10s. has bsen placed to 
debenture stock redemption fund, and £9,000 to reserve fund, leaving 
a balance of £21,087 53. 84. The directors now recommend the pay- 
ment of 4s. per share, free of income-tex, for the half-year on the 
ordinary shares, making, with the dividend psid in November last, 3 
cent. for the year, leaving a balance of £1,607 13s. 8d. to be carried 
forward. In the cage of shares which have been divided into“ pre- 
ferred” and “deferred,” the 4s. per share now recommended will 
be payable, vis:—3s. 9d. to the preferred shareholders (manng up 
the fall dividend of £5 per cent. on these shares to December 91:6, 
1898), and 3d. per share to the deferred shareholders. The iron barque, 
Norna, has been purchased and sent out to Bresil, to be used as a 
hulk for ships’ stores re stock vine aa a рев гава "ups "a due 
necessary machinery for renova cable picked up during 
repairs. The tenth annual drawing of the 4 Fand “B” deben- 
tures took place at the company’s с сез on January 25th last, in 
the presence of Mr. H. de У, n public, when debentures 
amounting to £19,000 were drawn; of these £8,500 “ A” and 9,800 
"B" had already been exchanged for debenture stock, and the 
balance, vis, £700 B“ debentures have since been paid off at par. 


The Braziliau Submarine Telegraph Company, 


Tm report of the directors and the accounts for the half-year ended 
December 31st, 1898, to be submitted to the fifty-first ordinary 
general meeting, May 10th, 1899, states that the revenue for this 
period amounted to £115,159 0з. 3d., and the working expenses to 
£22,259 1s. 8a. After providing £3,200 for debenture interest and 
sinking fund, and £ 10s. 84. for ncome-tax, there remains a 
balance of £87,762 8s. Ad.; to this is add d the sum of £18,212 3s. 4d., 
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dividends receivable from the Western and Brasilian Telegraph Oom- 
pany, Limited, and the London Platino-Bresilian Telegraph Com: 
pany, Limited, and £8,963 194. 7d. brought forward from June 30th 
last, making a total of £114,938 11s. 3d. The 8 consequent 
upon carrying out the arrangements for closer working union with 
the Western and Brasilian and the London Platino-Brazilian Tele. 
graph Companies amounted to £7,568 194. 11d. First and second 
interim dividends, amounting to £61,568 9s bave been. paid, and 
£30,000 transferred to the reserve fund, leaving the sum of £15,801 
94. 4d. to be carried to the next account, 


West Coast of America Telegraph Company. 


THE report for the year 1898, to be presented at the meetirg to be 
held in London on 9th inst., states that the gross income for the year 
was £25,080. After providing for the working expenses (£18,841), 
and the interest on the 4 per cent. debentures, the net balance of 
pre fit was £239, and adding £34 brought forward from the previous 
теат, leaves а balance of £274 to be carried forward. Taere has been 

ttle or no improvement in trade on the West Coast generally, and 
as а result of a financial crisis in Chili last July, there was a fall 
of about 33 per cent. in the ra‘e of the Valparaiso exchange on 
London. Quite recently there have been eigns of а reaction in the 
exchange, which may lead to a feeling of more security in business 
generally, now that friendly relations have been restored between 
Chili and the Argentine Republic. Th» company's cables, landlines, 
a the repairing steamer have been maintained in a state of 

|ы епоу, 
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The Western and Brazilian Telegraph Company, 
Limited.—The directors have, after transferring £9,000 (nine 
thousand pounds) to the reserve fund, decided to recommend at the 
forthcoming general meeting of shareholders a dividend of 4s. 
(four shillings) per share, free of income-tax. on the ordinary shares 
for the balf-year ended Dacember 318, 1893, making, with the 
interim dividend paid in November last, a total distribution of 3 

cent. for the year 1898.. In the case of shares which bave been 
ivided into “preferred” and “deferred” the 4s. per share now 
recommended will be payable, vis: 33.94. (three shillings and nine- 
pence) to the “ preferred shareholders (making up the fall dividend 
of £5 per cent. on these shares to December 315%, 1898), and 3d. 
(three penoe) per share to the deferred shareholders, The balance of 
the account subject to audit is carried forward. For the urpose 
of paying the above dividend on the 10th rox., the register of 
members and transfer books will ba closed from Wednesday Srd, 
until Wednesday, May 10th next, both days inclusive. 


Eimores.—Shareholders in Elwore's Patent Copper 
Depositing Company, Limited, Elmore's Wire Manufacturing Oom- 
му, Limited, Elmore's Foreign and Oolonial Patent Oopper 
Jpositing Company, Limited, and Elmore’s American and Canadian 
Patent Copper Depositing Company, Limited, are informed that the 
negotiations for the amalgamation of these companies and for the 
provision of ample working capital are now completed, and that 
Messrs. L. Hirsch & Oo. have subscribed £200,000 (free working 
capital) in cash to the new company. 


British Columbia Electric Railway Company, 
Limited —The profits for the year ended March 31st, after deducting 
fixed charges ard the preference dividend, amounted to £16,283, and 
the directors recommend a dividend on the ordinary shares of 4 per 
cent. per annum, tax free, and the carrying of £8,008 to special and 
general reserves, | | 


Messrs. Ernest F. Moy, Limited.—At a recent meeting 
of the directors it was resolved to issne at once, at a premium of 
23. 6d. share, 3,000 out of 5,000 ordinary shares authorised to be 
created aud issued by the special resolutions d and confirmed 
at the extraordinary general meeting held on April 10th and 26th, 


————ÓRS | 
TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad 
ending April 90th, 1809, were £398 148. 9d.; aggregate to date, £3,941 1s, 4d, 
The Bristol [ашна end Oarriage Company, Limited.—The for the 
week ending April 28th, 1809, were 48.068 ба, 11d. ; correspon period, 
1898, 49,694 4s. 7d.; increase, £869 9з, 4d. 


—Th ) 
ending April 80th, 1809, were £1,082; week ending May Ist, 1898, £988; 
increase, £ halt rear, 1899, £19,868; cerresponding 
period, 1898, £18,757 ; increase, £601. open, 8j. : 

The Dover Co tion Electric Tram 


week 


rvora wsys.—The rece for the 
ae April 29th, 1899, were #158 lls, 84, ; meek tating April 80th, . 


1898, £180 88. 10d.; increase, £28 9s. 5d. Total receipts to date, 1899, 
42.579 18s. 0d. ; corresponding period, 1898, £1,951 118. Od.; increase, £628 
78. Od. Miles of track open week ending April 2th, 1899, 8; week 
ending April 80th, 1898, 8. Car miles run week ending April 29th, 1899, 
4,138; week ending April 80th, 1898, 8,108. Number of cars, week ending 
April 29th, 1899, 11; week ending April 80th, 1808, 7. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, April 28th, 189), were as follows:—D. U. T. „ horse cars, 
£1,753 5s. 10d.; ditto, electric cars, £998 1s..; D. В. D. Oo., electric cars, 

"08 10s. 5d.; total, £3,459 17s. Bd.; corresponding week last year—D. U. T. 
Co., horse cars, £2627 103. 6d.; ditto, electric cars, £397 4s. 6d.; 
D. 8. D. Co., electric cars, £505 188. ld.: total, £8,580 8s. Id.; decrease, 

70 10s. 10d. ; 1 to date, £56,507 198. 6d.; ditto last year, £59,669 11s. Ad.; 
increase to date, £2,838 8s. 4d. Worked:— The mileage open is 18 miles 
electrically, 26 miles by horses, as against 11 miles electrical) 


y, and 81 
miles by horses, for the corresponding period last year, 


Company.—The receipts for the week 


The Li 1 Overhead Raflway Company.—The receipts for the week endin 
Apri 0th, 1809, 3 to 71.408; corresponding week last year 
81,451: decrease, 248. | 


The South Staffordshire Tramways Company.—The receipts for week ending 
ni 28th, 1899, were 2657 8s. 6d.: aggregate receipts for 17 weeks, 
£10,467 8s. 11d.; week ending April 29th, 1898, £579 7s. 9d. ; aggregate receipts 
for 17 weeks, £10,063 14s. 7d. 


— — 
STOCKS AND SHARES. 
| Wednesday Evening. 

Tum fact that May Day is a holiday in the S oak Exchange has 
tended to restrict business during the past week, while the excite- 
ment that has ruled once more within the mining markets is respon- 
sible for a withdrawal of public attention from the less speculative 
departments. Nevertheless, the general tone of the electric lighting 
ection is remarkably good, and there have been considerable buying 
orders in the market for Oharing Ого shares. The rumour runs 
that the Obaring Oross Company will probably obtain the power which it 
seeks in order to combat the monopoly of the City of London Company 
within the Corporation's boundary. Whatever amount of truth there 
may be in the report, the insiders thought it sufficiently accurate to 
buy Oharing Oross shares upon, and the prios has risen j to 11}. 
This, however, merely restores the quotation to the level at which it 
stood a fortnightago. It isa little singular to notice that there is no 
appreciable change in the shares of the other two companies which 
are also endeavouring to get into the City. Metropolitans at 162 and 
Smithfield Market at 32 are virtually the samo as they were this time 
last week. We may observe, in passing, that it is high time the 
Smithfield Market Company bent resolutely to the necessity for having 
an official quotation for its shares. As long at these remain outside 
the pale of the Official List, dealing in the shares will always be more 
or less difficult and restricted. 

Ic is so long since anyone heard anything at all favourable about 
the Elmore Companies that the latest feat of the directors of the 
four principal companies in amalgamating their various interests has 
excited no little surprise and comment. The circular from Leeds 
containing the notice of the amalgamation does not state what 
capital the combination will start with, but it will probably be about 
three-quarters of & million sterling, of which £200,000 free working 
capital has been subscribed by Messrs. L. Hirsch & Oo., the well- 
known outside stockbrokers. Holders of the French Elmore shares 
will remember that the same firm rendered their company substantial 
aid in the past, and their present offer represents about one-third of 
the whole issued capital of the group as it stands at present. We can 
hardly criticise the move without further particulars, but in the 
meantime we should counsel shareholders to keep their shares. The 
price of both the Elmore Patent Oopper Depositing and of the 
Elmore’s Wire Manufacturing shares was normally 104. to 15s, and 
it is now а shade harder at ff. 

Mr. Rhodes’s brave speech at the Cannon Street Hotel last Tues- 
day has bronght some inquiries into the market for the shares of the 
African Trans-Oontinental Telegraph Company. As a long shot, we 
are of opinion that the shares are worth buying if they can bs picked 
up at about бе. Not much more than 12 months since, the shares 
were on offer at 1s. each, but the Imperial schemes of the Colossus 
are not viewed through spectacles of a different colour to those that 
were assumed when the Jameson raid was still in sight. The Tele- 
graph Market has not had a very happy week on the whole, and 
prices are down in most cases. Anglo-American issues have suffered, 
owing to uneasy talk about that Old Man of the Sea, the new 
German cable. Eastern stock has fallen to 1624, it being feared that 
the coming Pacific line will entail a severe reduction in tariffs, and 
also that Mr. Rhodes scheme will injure the African service. 
Eastern Extension and Globes are both quoted ex-dividend. Globe 
Preference have weakened 3. Some quiet buying of National Tele- 
phone shares resulted ina rise of à. The directors of the Brockie- 
Pell Arc Lamp, Limited, are evidently cheerful men. The profit and 
Jgss-account (showing a debit balance of £1,497) and balance-sheet 
fon She yoar are described as exhibiting a “decided progress in the 
company's business and a general improvement in its profits (1) and 
management.“ The company received little windfalls of £1,175 for 
forfeiture of deposit and compensation for patents infringed ia 
addition to the “ profits." The Stock Exchange puts the nominal 
value of Д – { on the shares, and there is a bayer about at 4s. 

The New General Traction report reads favourably, and the shares 
have been largely dealt in round about 4, whichis} up. There is very 
little going on in Tramway and Traction descriptions in London, bat 
in New York another sabstantial fall in Electric Traction shares has 
been brought about by the proposed municipal taxation. The British 
Columbia Electric Railway is about to distribute 4 per cent. on its 
Ordinary shares, a showing which can only be regarded as mtis- 
factory. Westera and Brazilian shares are unaffected by the issue 
of the report. 
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SHARE LIST OP ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


atest Closing Closing during 
NAME Dividends for ; Quotation week en 
share the last three years. ene 96th. May 3га, May 8rd, 
1806. | 1897. Highest.| Lowest 
African Direct Telegraph, 4 95 T i is 100 ... ias 100 —104 100 —104 P" 
Amason Telegraph, shares sss vis av [| AO f x i 8 — 4 8— 4 es "m 
Do. do. 6% Debs. Red. ‘ee ‘ee . 100 87 — 92 87 — 92 = " 
Anglo-American graph T ies ves Sei Stock 22 188] 8 9 62 — 65 61 — 04 63 62 
Do. 6 95 Pref. ere . Stock E5 6e| 6 1124—1134 [1100—1114 | 113 1103 
Do. do. GE- des. Ме Р s 131— 133 | 121— 127 138 184 
Brazilian Submarine Telegra „ 10 7 7 95 154 — 1 151 — 153 163 15} 
Do. do. 5 re Debs. And series, 1 1908 ‘ 00 | ... seis 110 —114 110 —114 $us m. 
ee Nos. 1 men M E à 5,4 @ 4 Ф — 24— 8 35 is 
шн Cable ... 100 8 8 8 185 —195 185 —195 1854 | ... 
do. Bterlir 500 year 4 % Deb. Stock Red. Stock) ... — 104 —106 104 —106 106 | 105 
Consolidated Telephone caren nad Машаа E 2 1495 a — } i dee 
Cuba Telegraph ... E " "T 8 7 94— 104 9 — 10 xd ... M 
Do. 10 % Prei... 10 10 % |10 19 — 20 |18j— 191 1838 
Direct Spanish Telegraph ee evi ees 5 4 4 4— 5 4— 5 - «es 
Do. do. 10 ¥ Cum. Pref. 5 10 10 94— 1 91— 1 " Ses 
Do. do. 4 % Debs., не 1 to 6,000 . 50 4 ^ 106 —109% 106 —109 - А 
Direct United States Cable .. 990 .. | 20 | 3 3 11 — 11 11 — 11j 118 | Ita 
Direct West India Cable, 44 95 ‘Reg. Deb. НА .. | 100 | ... aes 102 —105 |102 —106 wes T 
Bastern Telegraph, Ord. Stock “és A ... Stock 64% | 7 95 167 —172  |161 —166 1684 | 162 
Do. Pref. Stock cay ose .1100 | ... эз 101 —104 101 —104 1084 | 1022 
Do. 5 Y Debs., yable August, 1899 100 | 5 5 100 —103 100 —103 те iss 
Do. 4 % Mort. Deb. Stock Red. Stock 4 4 128 —127 |191 —126 xd| 123 | 121 
Basen En Aus 5 73. China Telegraph 10 | 7 7 16į— 17 16 — 16} 163 16 
us. u b., 1900, red. ann. 
{ „ reg. 1—1,040, 8,976—4, 826 100 5 5 95 99 —108 99 —108 
do. Perm 1 Me 5, 4,827—6,4 100 | 5 ү: 5 ў 100 —108 100 —108 | ... 
Do. ре tock] 4 4 128 —127 123 —127 123 
Do. o. do. € bearer, 2, 844 to rr 100 | 5 “ 100 —108 |100 —108 a ie 
nS Mort. Debs., Nos. 1 to 8,000, red. 1900 | 100 | 4 » 102 —106 |108 —105 us abs 
4, . Mt. Mt. Debs. (Mauritius Bub. 9 1—8,000 | 25 4 sii 104 —107% |103—106%xd| ... ds 
Globe 1. Telegraph an TT M is ee ^ 10 | 44 44 lig— 12 llj— 12 xd} 12 118 
m^ V Pref. eee eee eee 10 6 6 15$— 16{ 154— 16 xd 16 154 
Great Northern 1, Telegraph, of Copenhagen... 10 |10 10 81 — 82 81 — 83 314 | ... 
‘em and Bermuda Бен 4% in Моң. Doba, Debs., J 100 100 —108 100 —103 
wi n o8 to 1 К Red. eee 0068 / eee 
do-Buropean Telegraph e. „| 2510 95 [10 57 — 60 | 57 — 60 69 | 573 
London Platino-Brasilian Telegraph, 6 V Debs. eee eee 100 6 6 108 —111 108 —111 eee ee: 
National Telephone, 1 to 490,000 woe * we | 0515516 4— 451 48 
Do. 6 Cum. lst Pref. mr) 2 00 eee 10 6 6 11 — 13 11 — 13 12 11g 
Do. 6 Cum. 2nd Pref. eee eee 10 6 6 ll == 13 11 — 13 m eee 
Do. 5 % Non-cum. 8rd Pref., 1 to 250,000 5 5 б 43— 6} 5 4i 
Do. 5 Deb. Stock Red. Stock 8j 8j 99 —102 99 —102 994 | ... 
Oriental Telephone and Elec. , Nos. 1 to 171,504, fully id 1|6 b i— 1 1— lxd| .. 
Pacific and European Tel., 4 4%, Guar. Debs., 1 tol, 100 | 4 4 106 —108 |106 —108 pu 
Reuter 000 eo vee TT] eot "TIO eee 8 5 5 7 — 8 7 "т 8 seo 
Submarine Cables Trust coo ooe eee eee ece Cert. eee eee 137 —142 180 —135 „ 
nited River Plate Telep ws са as T 5 5 16% 5} ‘a 
Do. do. 5 Debs. eee eee rrr) Stock eee eee 104 —107 104 —107 ecc 0 
West African Tel 100 5 5 $ 99 —102 99 —102 sve es 
West Coast of America, Nos. 1—80, 000 and 68, 001—88, 008 2% | ... z 1— 1 — 1 ius s 
Do. do. 495 Debs , 1—1,500 gua. Bras. Snb. Tel. 100 Im rrr) 108 —106 108 — 106 eee ИТ) 
Western and Brazilian Telegraph 4 Y Deb. Stock Red. ... Stock $e 106 —109 [106 —100 pes : 
West India and Panama T ph ... e xw) 10]4 2 2 — 2 — 2 see 
Do. do. do. 6 Ф Cum. Ist Pref. ... 106 6 10g— 112 | 10$— 11} m " 
Do. do. FR 6 % Cum. 2nd Pref. ... | 10 6 6 9 — 10 9 — 10 : 
Do. do. 5% ere Nos. 1 to 1,800 | 100 | 6 5 106 —108 |106 —108 ids ж 
Western Union of U.S. Togati. 6 Ф Ster. Bonds ... | 100 | 6 6 100 —106 |100 —106 as -— 
ELECTRICITY SUPPLY COMFAN ТЕЗ. 
80,000 сш Cross and Strand пне а рр! — 5 6 * 7 * 8 Y | 105— 114 | 11 — 12 111 .. 
30,000 do. do. 41 % Cum. Pref. 02— 63 — 61 “is s 
34,000 Oheisen Electricity Supply, Ord. de. ws 5|6 6˙ 6 % 71— 8} — 8j "T кз 
100,000 Do. do. b Deb. Stock Red... ‚ Воск 4$ E 114 —116 114 —116 nor sue 
60,000 | City of London Blectrio Lighting, Ord. 40,001—100,000 .. 10 10 6 174— 183 17 — 18 18 173 
40,000 Do. 6% Cum. Pref., 1 to 40 10 | 6 6 6 15 — 16 15 — 16 158 | 153 
400, O00 Do. 5 % Deb. Stock, 'Вогір. (iss. at £115) ‘all paid "EE 5 . |124 —129 124 —129 axi 
40,000 Сону ot Lone: & Brush Prov. Е Ота. 1—40,000 | 10 ni wi nil | 11 — 12 1l — 12 11i 11,5 
20,000 do. do. 6% » 40 000009 1016$ 6 6 Ф | 14 — 15 14 — 15 14# | ,.. 
17,400 йй с R, Bleo. Oorp., Ord. Shares 1—17,400 5| . | 5 51— of — 54 örs 
19,661 | House-to-House Electric light Supply, Ord., 101 to 19, 661 65, .. | 4 6% | 8i— 9 T i 
12,000 Do. 7 * Cum. Pref. ... 85 7 5 7 СА 9 — 10 9 — 10 ss ixi 
110,000 | London Eleotrio Bupply Орай, Limited, Ord. vss 8| .. ies TM 81— 3i 81— 3} M b 
45, -- ро: до. до. 6 % Pref. 5 6% 7 01— 6 62 6} 
100,000 do. do. 4% lst Mt. Db. Stock Rd. Stock 06 —108 |106 —108 dus -— 
62,500 Motropoiitan Electric Supply, 101 to 62,500 és e] 10/8 % | 6 Ф 5 Ф 164— 135 163— 174 163 16} 
22,500 Do. Nos. 62,501 to 85,000, £7 paid 10; ... jus iss 12 I3 ‘es ie 
2:20,0007 First Mortgage Бер Btock |... a 4 пн —121 118 —121 56 ssi 
6,452 Notting Hill Blectric hting aa . 10 — 174 |1 174 T See 
81,980 | St. James's and Pall Mall Electric Light, Ord : т 1а ^ 17 — 18 17 — 18 174 | ... 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 9-19 9 — 10 РЕ свй 
65,000 |‘ South London Electricity Supply, Ord., £3 paid 8j d i ыз з 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 eds 5/9 Ф 12 Ф 12 [4 16 — 16 144— 1 153 | 15} 
~ Bubject to Founder's Shares. t Quotations on Liverpool Stock Exchange. 
Uniess otherwise stated all shares are erred share warrants, used as 
e Steen a uM ое odia dae setter cock et ene pent aoa to ae 0 ы 


742 THE ELEOTRICAL REVIEW. [VoL 44. No. 1,119, Max 6. 1:99. 


SHARE LIST OF ELECTRICAL COMPANIES-—Cowtinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


| Business done 
Present € E | . Dividends for N Д quoti during week 
Issue. TE tbe last three years. April 96th. ay 8rd May Brd, 1909 
| 1896. | 1897. | 1896. Highest | Lowest. 
60,000 Aluminium А” shares, Nos. 100, 000 1 |10 %| 10 ... | 2— 81 | 3— 84 wes oe 
90,000 Do. 4} 95 1st Mort. Deb. Stock Red. е vo. |Вёоск| ... ‘és .. | 95 —100 95 —100 T ias 
80,000 British ee ia ES Я „ О .. | 6 Ф| 184— 19 183— 193 | 19 | IK 
о. o. 6 um. Pre 80, 001—40,000 
10,000 (issued at £2 10s. prem. all pd. 10 | .. oka n» | 188— 14} 18—14 2 " 
200,000 Do. do. 5 95 Perpetual Debenture Stock ... Stock - * |126 —129 126—127 129 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 з 8| nil | nil em lj— 2 1j— 2 ZAI ue o 
90,000 Do. do. Non oum. 2 Pref., 1 to 90,000 2 nil | 4 9$| .. | 2à— 28 24— 24 2g 24 
125,0001 Do. do. 4 eb. Stock ... [Btook| ... ds . 110 —114 1110 —114 e en 
60,000 Do. do. dnd nd Deb. Stock Red. ... Stock jos .. |102 —106 102 —105 e 
20,000 Callender's Cable фай shares, Мов. 1—20,000 ... 5 10 % 122 ... | 124— 13 124— 13 121 
90,000 Do. do 44 Ф lst Mort. Deb. Stock Red. |Stock| ... |... .. 1114 —117 [114—117 dvi er 
85,250 Central London Railway, Ord. Shares qe su dO s 7A .. | 98— 10} 10 — 10h 103 9H 
178,308 Do. do. do. £8 paid  .. 10 |... 7—8 8 — 8 8 74% 
61,038 Do. do. Pref. half-shares £8 paid ноо ae ЧИЕ s 188 31— 4 8)1— 4 as — 
71,447 Do. do. Def. do. 25 paid „ e m 41— 4i 44— 5 43 4% 
630,0001| City and South London Railway  ... .. Stock 14 Y 14%] 24%] 08 — 70 68 — 70 69 pos 
22, Do. do. Ord. shares, Nos. 1 to 22,500 £5 pd. 10 | ... i eo | 4d— 5i 4$— 54 e 
82, Crompton & Co., ma 1 to 32,098 .. 8| ... MA „| 8| — BE 31— 93 
о. 5%, 1st Mort. Debs., 1 to 900 of | 
коо £100, and 901 t5 11, 000 of £50 Red.. | = 098 —101 198 — 101 E 
99,261 | Edison & Swan Utd. El. Lgt., “д” shares, #8 pd. 1 to99, 261 5 6 m 2— 23 2 — 2} 2| 23 
17,180 Do. do. do. '* A" Shares, 01—017,189 5 БФ 6 Ф re 4— 5 4— 5 . 
341,023 Do. do. do. 4 95 Deb. Stock Red. ... | 100 ih .. | 96 — 98 96 — 98 
112,100 | Electric Construction, 1 to 112,100 „ 2| б 6 6 2— 21 | 24— 23 28 23 
25,000 Do. do. 7 % Cum. Pref., 1 to 25,000 ies 2 T. T. 7 8 — 3 — 84 
140,800 ро. do.. 49% Perp. ist Mort. Deb. Stock Stock ә .. |108 —106 |108 —106 ec 
91,196 | Elmore's Patent Copper Depositing, 1 to 70, 0000 .. 2... 1— 3 = 4 - 
67,275 Elmore’s Wire Manufacturing, 1 to 69,885, issued at 1 pm. "Aem ге T 1 = e -— 
9,0001 | Greenwood & Batley, 7 % Cum. Pref., 1 to 9,000 ..| 10| 7 7 . | 10 — 12 10 — 12 T 
15,C00 | Henley's (W. T.) Telegraph Works, Ord. nA iss ..| 10 | 10 12 14 284— 244 | 24 — 25 243 24 
8,000 Do. 46: do. 7 Y Pref... 10 | 7 7 7 | 18 — 20 18 — 20 . 
50,000 ро. do. 44 Mort. Deb. Btock... [Stock 44 44 .. 112 — 116 112 —116 ia ve 
50, 000 India - Rubber, Со веры and Telegra h Works ..| 10 | 10 10 10 Y 214— 224 211— 223 22 21g 
rm i Do. io au i ou 4 % 1st Mort. Debs. | 100 |... A 1 10 10» ES 10 T sae 
7 ver pOO er & way, eve 060 eee eve 10 8 l —1 a UT eee eee 
10,000 Do. do. Pref., £10 paid TI TIS 10 55 5 34 144— 144 144— 1 ҮТ eee 
87,350 Telegraph Construction and Maintenance . T 12 | 16 15 15 84 — 38 84 — 88 88 85} 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1, 500 Red. 1909 . . | 100} .. vus .. |105 —108 105 —108 Vis je 
13,400 | Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000 ... БОГУ, - T 92— 10} 92— 10} 976 
18,400 Do. do. 5 Cm. Prf. Nos. 6,601 to 20000 | . | .. | 56j— 6} | 5i— — 
540, 0001 Waterloo and City Railway, Ord. Stock  ... ee ... | 100! ... Т 8 95100 —112 109 —112 
t Quotations on Diverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
Dividends marked § are ior а year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
iei m m Electric Supply, Ordinary £5 Gref. р paid) 10j. National Electrio Free Wiring, 108. paid, §—4. 
British Aluminium, Ordinary, 10—11; 7% 11—12. Smithfield Market Electric, 3—4. 
House-to-House, 44% Debentures of £100, 105—108. T. Parker, £10 (fully paid), 16. 


Kensington and Knightsbridge Eleotrio Lighti , Ordinary Shares 
£5 (fully paid) 13—184; 1st Preference umulative 6%, 25 
(fully pei ), n s Debentures, 107—110. Dividend, 1898, 


hares 1095. 
> From sdb i Share List. List. Bank rate of discount 3 per cent. (February 2nd, 1899). 
MARKET QUOTATION S, Wednesday, May 3rd. 
Increase or ‘Increase or 
CHEMICALS, &o. This week. | Last week, Тула. METALS. &о. (continued). This week. Last week. — 
a Acid, > a T .. рег owt. 5/. 5/- vs f Ebonite Rod T 22 „ per lb. | 8/. 8/. 
a „ Nitric 3 25 .. рег owt, 22/- J- $5 f э Sheet T per lb. 5/. | Б/- 
а „ Oralic. oe +» рег cwt. 82/- 82/- ‘a | g Copper Bars .. рег ton £80 £80 
E Sulphurio РР а e рег cwt. 5/6 5/6 T 2 n Wire (basis price) por lb. 101d. 104d. 
a Ammoniac, Sal .. S per owt, 87/. 87/- * 9 ^» Sheet... .. рег ton £50 | £80 
a Ammonia, Muriate (c ryst: il) .. per ton £26 £26 aa g » Rod - - .. per ton | £80 £80 
a T +» рег ton | £24 | £24 ДА n German Silver Wire .. per lb, 1/6 | 1/6 
a Bleachin powder * .. рег ton £5 15 £5 16 - h Gutta-percha, fine ja .. per lb. 6/- 6/- 
a Bisulphide of comes * .. per ton £15 £15 че | hIndia-rubber, Para fine .. per lb. 4/8 | 4/8 | 
a Borax Р ќе per ton £16 10 £16 10 | T í Iron, Charcoal Sheets .. .. per ton | £18 | £18 = 
a Benzole (90 60 б/ T АА .. per gal. 7/- 7/- is í , Pig (Cleveland warrants) per ton 54/8 51/2 8/1 ішо. 
a „ (50) 900 Ж ee .. per gal. 5/6 5/6 Ke í ,  Forgings,accordingtosize per ton From £11 | From £11 ee 
a Copper Sulphate .. T .. per ton £26 10 £925 10 £1 ine. é , Scrap, heavy per ton | 50/- to 55/- | 50/- to 55/- T 
a Lead, Nitrate ix СЕ per ton £23 10 £23 10 23 i , Wire galvanised No. 8. per ton | £9 15 £9 126 | 26 іде, 
a „ White Sugar oe .. рег ton £30 10 £30 10 си g Lead, English Ingot  .. . perton | £14 12 6 £14 12 6 * 
„ Peroxide .. ^ .. рег ton £27 10 £27 10 T g s Sheet .. per ton 41510 £15 126 2/6 dec. 
a ; Methylated Bpirit у .. per gal. | 2/9 2/9 Ys l Mica (uncut slabs 8” 1006) .. per lb. 6/6 | 6/6 | ow 
a Naphtha, Solvent (90 °/, at m Manganin Wire No. 28.. per lb. 8/- | 8/. 
160° С.) per gal. 5/6 5/6 УА g Mercury . per bottle £85 | £85 
a Potash, Bichromate, in casks, . per lb. Bid. Bid. 8 p Phosphor Bronze, ‘plain castings per lb. | I/ to 1/4 | 1/- to 1/4 
a " Caustic (75/80 %)) . per ton £24 £24 * p rolled bars & rods per lb. 1/- to 1/4 1/. to 1/4 
a " Bisulphate Vs .. per ton | £35 £35 28 p " r'l'd strip & sheet per lb. | From 1/2 From 1/2 
aBhellac . * per cwt. | 68/- 68/- + o Platinum .. » „„ Per os £8 10 £8 10 
a Sulphate of Magne sia .. .. рег ton £4 10 £4 10 АР | p Silicium Bronze Wire .. per Ib. 10d. to 1/1 | 10d. to 1/1 
a Sulphur, Sublimed Flowers .. per ton €6 15 £6 15 * í Steel, Magnet, aco'd'g to desc Р п p.ton | From #16 to £40 
a 5 Recovered - . рег ton £5 15 £5 15 E | € Bteel, AEN in bars .. 58 £58 
a з Lump .. .. per ton £55 £5 5 T: | g Tin, block . we .. per ton £115 £116 
a Soda, Caustic (white 70 °, 1) .. рег ton £7 10 £7 10 T 9 „ foil oe .. per Ib. 1/6 1/6 + 
a „ Crystals .. per ton £3 £8 n „ wire Nos. 1 to 16 .. per lb. | 1/7 1/6 ld. inc. 
a „ Bichromate, casks .. per lb. 8d. Bd. p White Anti - fric tion Metals m | p 
" White Ant " brand . per ton | £40 to | £40 to 
METALS, &с. | j Yarns, Cotton, Single l0lb.bundles pr Ib. 714, | "M. 
b Aluminium Wire, in ton lots. per ton £224 £924 | j „ Flax, 6 or 8 lea.. . per lb. | 4d. 4d, 
b Bheet,in ton lots.. per ton £191 £191 МЕ " Hemp, 8 ply 10 Ibs. per Ib. | 444. | s 
| Babbitt's metal ingots .. per ton | £65 to #130 £65 to £130 j » Russian, 10 lbs. per lb. 44d. 
' . < belles metal 2” to 12”) basis per lb. Rid, td. j Jute, 180 lbs. rove .. per ton £12 £13 | 
с „ Tube (brazed) T $9 perd 1044. 143 i. j 2 Manila, 24 thread .. per ton £84 10 234 10 
Wire, basis Vs .. per lb. Sid. El t. k Zinc, Sheet (Vielle Montague bnd.) p.t. £831 10 £31 10s. inc. 
ччомшош supplied ay Quotations su ua b Quotations supplied by 
сага Q; Boo & Co. | f The In 1ndia- ubber, Gutta-Percha, and | k Messrs. „Limited. 
b The Er British AR Aluminium Company, Ltd, — Works Company, Ltd. 1 Messrs. мз е & Oo. 
с Messrs. Thos. Bolton & Bons. rr ping pr ue & Shakspeare. | т Messrs. W. Т. & Co., Ltd. 
d rer peas Jaakon. КТШ. | s Meum. P Orien а фиш, © 
e 6 Messrs, Bolling Lowe. о 108878, Johnson, Matthey . 
| Messrs. Henry O. Teo & Co. | p The Phosphor Bronze Company, Ltd. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


“ Capacity MaasunBEMENTS OF Lone Вовмавтне Castes.” By J. 
ELron Youna, Member. Read April 27th, 1899. 


The following paper has been prepared both as a résumé of researches 
in & problem which, when p to definement, possesses some 
intricacy, so that others may be saved the labour of g them; 
as wel as with the object of submitting to the Institution of 
Electrical Engineers some conclusions reached with reference to one 
or two outstanding questions in the domain of electrical measure- 
ments of submarine cables. " 

If progress in this department were gauged merely by the results 
appearing in the Proceedings, it would be very poorly and unfairly 
represented. For example, with the exception of a very brief but 
important communication from Mr. J. Gott (Vol. x., page 278), not 
a re im paper bearing on the present subject of ca measurement 
is to be found in the Journals since Lord Kelvin's classical contribu- 
tion to their first volume. But, although ks prd unpublished, a 
great deal of patient advance has been made of recent years in 
perfecting the testing of submarine cables, all leading to increased 
acouracy in the localisation of faults. 

Of the various investigations which have thus been followed up, 
with a view to eliminating every residual source of error, none has 
presented a more curiously persistent elusiveness than the czact 
determination of the electrostatic inductive capacity of a long cable, 
though its approximate measurement bas been fairly on There are 
four factors which have contributed to this want of ity, viz. :— 

1. Instfficient definition of the quantity sought for, which is, in 
fact, a function of the time of charge. 

2. Difference between rates of electric absorption of the cable and 
the balancing condensers. 

3. Variations of absorption of both cable and condensers with 
time cf саа and with temperatures involving virtual variations of 
their capacities. 

4. Leakage error, which on long submarine cables is often large, 
and affects measurements more than any other cause. 

With respect to definition of electrostatic Ner nich two remarkable 
results of mathematical theory may be quoted from a paper by Dr. 
John Hopkinson and Prof. E. Wilson (Phil. Trans., Vol. 189, 
pp. 109—130), though probably they are also to be found elsewhere. 
In this they demonstrate that, calling v the total quantity of electricity 
coming out of & condenser which been charged for time т to 
potential x, and writing w for the symbol of variable time, 


T 
ч (af y (ш) dw, 
0 


or the capscity ів a function of the time of charge, increasing as the 

time increases. The other result is that the time-integral of current, 

т: 135 electric displacement, through a condenser, can be expressed in 
orm : 


» 
porat fn. | y (w) + B; dw, 
0 


where the first term represents instantaneous capacity, the second 
residual charge or absorption, and the third oonductivity of dielectric 
si quere) for convenience, but really all parts of a continuous 
magnitude. 

What the latter formula indicates, with this addition, that in а 
cable we have retardation of charge by conductor resistance, may be 
exhibited ‘diagramatically, I believe, as in fig. 1, which illustrates 
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Fig. 1. 


what happens when a long cable, with its distant end insulated, is 
charged continuously. The horizontal g shows constant leakage 
current to carth; the vertical shading, P Q B 8, F а porion 
of the charge that has entered the cable during & period of battery 
contact of 10 seconds, p P s s the quantity added to it after 15 seconds 
- have elapsed; whilst after 30, 45 and 60 seconds respectively, small 
additional increments p s s p, &c., have fiowed into the cable. 

This takes place by virtue of the well-known phenomenon of 
absorption, or residual charge, which commences at the same instant 
as the true or surface charge (as it may be termed), and continues 
long after the latter has ceased, disa logarithmically with 
the prolongation of contact, and leaving the true leakage 
current o B on which it was superimposed. 


Thus the surfece charge of the conductor and the residual charge 
due to dielectric absorption form parts of one continuous magnitude, 
varying with time, which must be regarded as the capacity of the 
cable, though theory divides the two. The same is true of any con- 
denser ‹ xcept one having a dielectric of air, the absorption of which 
is negligible. If a parsffin-mica condenser be measured by an air 
stan its value may be raised some 5 per cent. by prolonging the 


t. me of c ; 

Now, in balancing a cable against a paraffin condenser, if they both 
have the same rate of absorption there will be no apparent variation 
of results with the time of charging. This, however, is not the case 
in general, for not only do the specific absorptive capacities of 

ата о and gutta-percha differ, but the conductor resis of a 

ong cable greatly modifies its rate of absorption, at all events near 
the beginning of charge or discharge. Thus there will be a diver- 
ger ce of results with different times of charge—quite independently 
of that due to true leakage effects. (I am assuming that comparisons 
are made by the usual “Thomson” or “ Gott” methods.) This is 
sufficiently illustrated by the appended tests of two long ocean 
cables, where due correction was made for the leakage in the manner 
desciibed further on. See Tables. 

Besides this effect of time, there is, moreover, one of temperature 
to be noticed. The range ay capacity of both gutta-percha and 

йїп is augmented by of temperature, thus causing an increase 
1а their apparent capacities. This variation is of a smaller order of 
magnitude than the former, being, in fact, the increment of an inore- 
ment. Thus in the cate cf paraffin the temperature effect is to 
increase the capacity by only 0:025 per cent. per fall of 1° O. The 
rate at which it affects that of gutta-percha, whilst in the same 
direction, is still smaller, and has eluded determination altogether 
hitherto. Still, it cannot be regarded as ae ible when we are 
secking the maximum accaracy attainable, and dealing with cables 
of many hundreds of microfarads submerged at depths such that 
their temperature falls by some 2," C. below the standard 24° C. of 
the factories. In the case of ordinary paraffin condensers when 
employed for accurate measurement it is a factor requiring oareful 
allowance to be made for it; though in the compensated s 
constructed by Dr. Muirhead, partly of рате о and partly of shellac, 
d posite behaviour of the shellac neutralises their temperature 
Yx on. 

There appears to be no secular change in the capacity of parafin 
condensers when moisture and air have been expelled by heat during 
manufacture. An apparent secular has, however, been 
encountered in the capacity of certain G.P. core, the origin of which 
deserves to be known amongst telegraph engineers, as it may 
occasionally explain otherwise anomalous measurements. This was 
traced to the absorption of water by the G.P. after it had been 
rendered porous by alternations of wetness and dryness. Water has 
the highest specific LO. known of any substance (I believe), and 
samples of G.P. containing low and high percentages of water have 
been found to show marked differences of inductive capacity, those 
with the higher tage having the larger I.O.” This circumstance . 
кш urther obte ares the search for а coefficient of temperature 
variation. | 

аме the subject of temperature corrections, which are to 
be made by means of proper coefficients, I pass on to the methods 
proposed for the elimination of the discrepancies and indefiniteness 
introduced into comparisons of long cables with condensers by reason 
of their difference of rates of absorption. For this purpose Dr. 
Muirhead has given us bis co on of Gott's test, applicable 

y to com of condensers with one another or with 
short sections of cable, but of little or no use on long ones, . 
resumably on account of their О.В. retardation. This has often 
been described, and consists essentially in (1) raising the potential 
of the junction, у (fig. 2), of the two condensers from zero to a value, 
v, by application of the charge in cascade” (by Gott’s connections), 
and then tting absorption to proceed whilst balance is being 
found on slides, which changes v to v; by the time balance has 
been arrived at; (2) lowering the potential of 3, by earthing i, from 
vi to (vj = v); (3) observing the amount (v, — v) of this residual 
potential, and evaluating its effect on the slide reading. 

By means of such a correction, if a (fig. 2) be an air standard, and 

B a condenser of paraffin or other dielectric having absorption, whilst 


For sides read slides, 
кта. 2. 


A has none, we can arrive at a value of B which is independent of the 
time cf charging, and may be regarded as its constant capacity, 
eliminating a certain variable part due to eee Ann 

Now if 5, substituted for a, be balanced a want of core, с, 
substituted for B, and the same methcd of correction applied, we 
similarly get a value for о, in terms of the above constant value of в, 
practically independent of time of es which may be taken as 
the constant capacity of o. So that fora laboratory or factory 
determination of the I.O. of a condenser ог а cable core this plan 
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ought to,and does in short,leave nothing to be desired for the 
elimination of difference of rates of absorption and the establishment 
of the constant value of the capacity. 

When, however, we come to measurements of 1,C00 or 2,000 nants 
of cable, Dr. Muirhead's method ceases to yield correct results, 
apparently on account of the extra retardation of discharge by the 
resistance of the conductor. Abandoning it therefore, we ave, 
when beni either е Gott or Thomson ba lat ces, values of the I.C. 
of the cable varying more or less with the time of charge (apart from 
leskage effect), and are led to seek some otber means of getting at 
our constant or quasi-constent capacity. Dr. Muirhead bas suggested 
for consideration that we should take the varying ralues of the con- 
denser, determined by reference to his air standard when absorption 
is not eliminated, and use these for tbe different times of charging 
employed on different cables. This would give us the total incre- 
ment due to the absorption of the cable, in place of the difference of 

cable and condenser ircrements, and thus cause the results of 
tests by the usual Gott or Thomson methods to rite with time 
more rapidly than they otherwise do, though more consistently. 

A more satisfactory solution of the difficulty has been arrived at, 
which I will describe presently. Before doing so, however, it is 
necessary to deal with the important factor cf leakage. 


4——4 |||! 
Fia. 3. 


Referring to fig. 1, we see that, as distinction bas been made 
between the surface or instantaneous,” and the absorbed or residual 
so the ultimate conductivity of the dielectric (shown in 
the m by the horizontally shaded area) may be treated as a 
se е factor in the problem under consideration. 
ithout entering into a d escription of the three well-known 
methods of Т.О. measurements applicable to long submarine cables, 
vis , the Siemens fall of charge, the Thomson parallel charge, and the 
Gott “ cascade " charge, let us examine the effect, upon the capacities 
under comparison, of their respective insulation resistances in the 
two latter methods. In Biemens's there is, of course, no leakage 
error, because the D.R. enters into the formula, an advantage which 
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would place this test above the others beyond dispute, were it not 
that it is incorrect for other reasons. Leakage on the battery, a 
matter of vital importance in the Thomson method—though not so 
in Gott’s—we may assume to be absent, but it must on no account be 
forgotten when joining up for the former test. Its vitiating intluence 
on results bas indeed been one cf the chief reasons for preferring 
Gott’s method. 

Both the Thomson and Gott are null methcds, or balancer, differing 
essentislly in the eircumstar oe that in the former the two capacities 
are charged in parallel, and in the latter in series ог “ cascade.” 
For the purpose of investigating the leakage error the disgrams of 
connections may be conveniently drawn as a bridge system. See 
t 3 0 4, which үрк ч оз during charging, / being 

e condenser capacity, к the cable, R and r their ective 
insulation resistances. T EN 

In fig. 4 balance is observed by closing X, without discharging. In 
fig. 3 it is observed after mixing the charges, by an arrangement of 
keys not shown; but it will be found that for the deter tion of 
the leakage error it is practically sufficient to examine the conditions 
during charging only. 

(To be continued.) 
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Sunderland.—A report just issued shows that, after pro- 
viding for sinking fund and interest, & profit of over £300 has 
made by the Corporation on the past year's working of the electric 
light undertaking. 


ELECTRICAL FEATURES AT THE BUILDING 
TRADES’ EXHIBITION. 


Taz exhibits of an electrical character at the Building Trades’ 
Exhibition at the Royal Agricultural Hall are increasing year by 
ear, such increase running more or less in parallel with the 
roads which electricity is making into residential and business 
buildings. The electric lighting exhibits have shown the most marked 
advance, and this has led to the introduction this year of a special 
* Electrical Appliances” section, where there is quite a respectable 
showing. The newest feature is certainly the electric tramway 
exhibits in-eonnection with the Surveyor road-making section in the 
gallery. By the time the Exhibition closes to-morrow (Saturday) 
the two electric traction stands, those of Messrs R. W. Blackwell and 
Oo. and Messrs. Laing, Wharton & Down, will doubtless have been 
visited by surveyors and other municipal officials from various parts of 
the country. And no doubt many a Oouncillor or Vestryman will 
have a wider knowledge of electric traction matters, after spending 
a little time at one or both of 55 
Mersrs. Blackwell exhibit, among other things, se models 
of Peckham trucks as used on the Leeds, Stockton and Brad- 
ford lines, the Vandorn automatic coupling, such as they are 
supplying for Glasgow and other places, the Boston pivot 
trolley, the Weston standard ceasing instruments, the Falk 
rail joint, and the Hyatt roller bearing. We also noticed the 
“Рас " incandescent lamp, which is now being introduced 
into this country by Messrs. Blackwell. For this lamp it is 
claimed that it only burns 35 watts per O.P., and will not 
This firm also shows a deal of insulating and line 
material, and the Syracuse changeable electric head - 
This latter consists of “ошо aluminium reflector with a g 
front. A contact stem, with brass contact plates set in it, has wires 
running from these plates through the centre of the stem to the lamp 
socket at thetop. Inside the receptacles at each end of the car are 
brass spring connections, these receptacles being connected with the 
car lighting circuit. The brass spring connections in the receptacle 
both hold the head light firmly in p and complete the circuit, 
lighting the lamp without the aid of a switch. The driver lifte the lamp 
out for changing to the other end of the car with ease. It is 
claimed that such head lights cost considerably less for current than 
any other method. 

Messrs. Laing, Wharton & Down bave on view a variety of the“ Whar- 
down“ track tools for use in the construction and repair of electric 
tramway tracks, the Paulus" and Buda” track drills, which are 
being used by a large number of English tramway companies and 
corporations now engaged in electric tramway equipment. Та 
connection with the Manchester trams, as many as eleven of these 
drills are being used. With these automatic feed drills it is possible 
for the operator to stand erect whilst drilling bolt, tie and bond holes. 
The “ Paulus" drill is for ordinary work, and the Bada” for heavy 
and deep rails. Another speciality shown at this stand is the 
rail saw for cutting off rails true to length, with square ends or at an 
ipe and with great accuracy, on the track. The jaws are adjast- 
able to fit varying rail sections. The saw is driven from its periphery 
and not by the spindle, thus securing extra power and less wear on 
the spin The saw is hollow-ground acts like a continuous 
planing machine. It is claimed that by the use of this saw consider- 
able economy in both time and labour is effected as compared with 
the ordinary method. The “ Pearson” lifting jack is an important 
accessory for any line. It is intended for ing off and replacing 
rolling stock. Each end of the jack is provided with a movable non- 
slipping head, by means of which the strain is equalised on the jack, 


purposes 

cement, okonite wires and cables and okonite tape, Forest City pro- 
tected rail bonds, and ths roll drop forgings are among Messrs. 
Wharton and Down's exhibits. We also noticed a fire station lighting 
switch, such as they are making for the London Oounty Council to 
switch on the lights in a fire station when an alarm rings; the 
Garton lightning arrester, and a switch for the Glasgow lighting 
installation for cutting out one of the feeders. 

Gas makers are, as usual, here in fall force, the“ * 
National, Hindley, Blackstone, све and other makes bei 


purposes. 

We cannot sfford space for anything more than a very brief refer- 
ence to the electric lighting and accessories exhibits. 

In the special Electrical Appliances Section, if fortunate enough to 
find it, one is struck by the absence of din and noise. On the 
occasion of our visit it certainly was not besieged with visitors, but 
doubtless such is the exception rather than the rule. While it is 
only right that so important a class as electri :аї goods should have 
& section specially devoted to them; it should hardly have been 
pores away in s corner called the " Minor" Hall There is nothing 

this section in the way of heavy electrical machinery ; it is con- 
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fined mainly to electric lighting and heating fittings, and accessorial 


The Jandus Arc Lamp Oompany have a good showing of the 
Jandus lamps; the Simplex Steel Oonduit Company have a large 
selection of their electric lighting conduits and fittings, the stand 
being wired on this system. Messrs. Foxcroft & Duncan, of Dalston, 
show the Sappho enclosed arc lamp and various ammeters, volt- 
meters, and other measuring instruments. The Simplex En 
Works have a display of electric alarm clocks, and dynamo aud motor 
rheostats, &c.; Messrs. W. R. Webb & Son, electric bells and tele- 
phones and accessories. Messrs. Julius Sax & Co. have an excellent 
stall, where we observed their electric water- gauge tank alarms, and а 
variety of their electric belle, indicators, and other manufactares. A 
noteworthy feature at Messrs. Bax's is the Esgle" arc lamp. In this 
lamp, of which several are shown, every effort has been made to 
simplify the construction of the feeding and striking mechanisms, 
and it is claimed to work equally well for either direct or alternating 
current. Mesers. F. W. Potter & Oo. show the Wing electric fans, 
and Boar's Dovetail” dynamo brushes. Mr. J. M. has a 
tastily-arranged exhibit of many kinds and designs of el light 
fittings, including electroliers, brackets, bronss fizures, &c. Messrs. 
W. J. Bishop & Oo. exhibit telephones and small fittings. Messrs. 
Johnson & Phillips show cables and wires for various electrical pur- 
An exceedingly interesting stand is that of the Dowsing 
t Heat Oompany. Here there are shown fitted toa drawing 
room fire-place the radiators recently described in our columns. 


representative of so well known a as the Ediswan Oompany. 
The Ediswan new motor, described in the Егвотвісаг, Виш a few 
weeks ago, is shown, als» the company's alternating current motor 
with clatch pulley, a stage arc lamp, and measuring instruments, &c. 
The great thing claimed for the Ediswan stand is that everything 
was made at Ponder’s End. 

Among other exhibitors is Mr. H. Newman Wilkinson who has on 
exhibition a number of improved glow lamps, but the great catch at 
this stall is undoubtedly Anti-splach.“ Perhaps we bad better 
remark that this is nof an electrical accessory, but a most convenient 
little socket arrangement made of Excel silver for slipping on to 
water taps for the purpose of avoiding splashing. We have been 
told that the refreshment bar at the Hall possesses more attractions 
than any of the temporary exhibits, but in “ Anti-splash it has 
found ita rival. | 


SOME NEW HIGH VOLTAGE FITTINGS. 


Тив adoption of 200 to 230-volt lamps for private lighting has been 
pretty general, both where plants have been Pel by municipalities 


and where companies have been the contro authorities. It is 


matter of history that many towns converted their systems from low 
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voltage supply to high tension at considerable cost, with a view to 
eff g economy in the direction of mains expenditure t nd reapixg 


z 
, 


certain other advantages. Fittings manufacturers have not been 
slow to fall in with the new state of things, and numerous lamps and 
accessorial parts for use with higher voltage are now upon the market, 
Messrs. Dorman & Smith are rg, Перац who bave remodelled their 
accessories to meet the altered conditions. They ara now introducing 
some new specialities, of which we give a few brief notes aud some 
illustrations. We refer to the D. & B. new patent porcelain switches 
and fuse bridges suitable for 250- volt circuits. 


The switch illustrated is constructed entirely of porcelain and 


in 
order to avoid any bility of erous shccks being transmitted to 
the user.. The E haa a vory qc pondent 
of the speed at which the handle is turned, and also a very large 


amount of clearance between the terminals aud other metal parts 
when in the "cff" п. The extraordinary way in which the 
contact maker disappears from sight when the switch is turned off is 


most fascinating. Wojunderstand that every detail of the switch bas 
been carefaliy worked out in order that the utmost strengthjand 
durability may bs attained. : 

The principle on which the new fuse bridge is constructed will b3 
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obvious from an inspection of the sectional view. It will be seen 
' that a solid wall of ror is interposed between the terminals of 

the fuse, rende e formation of a permanent arc between them 
impossible, The fuse wire at one point is held between the face of 
the porcelain and an asbestos pad or damper. Past this point it is 
impossible for the arc to strike. The bridges are claimed to be 
instantaneous in action, very strong, and capable of being very 
easily re-wired. Jt is stated that a great advantsge of these bridges 
is that they are perfectly e ffleient, even when made with a short 
clearanoe between the terminals, and packed as closely together as 
possible. The distributing boxes can consequently safely be made as 
neat and compact as was the case with bridges spitable for 100 volts. 


ETT ee nen nro 
LONDON COUNTY COUNCIL. 


Тнв Council, on resuming business last week for the first time since 
the Easter recess, decided to lend £4,820 to the Hammersmith Vestry 
for elcctric lighting purposes, and £8,540 to the Battereea Vestry 
шз purchase of land for the extension of the electric lighting 
station. 

ErEOTBIO Traction anp Diversion oy Marne. 


. It may be remembered that in February last the Council decided to 
ask the Board of Trade to insert in each of the provisional orders 
which may be granted in the present session a special clause stipu- 
a that the electric light mains sanctioned under these ordera 
should not be placed in such positions in the streets as, in the event 
of the Council adopting some form of electric traction on the tram- 
ways, would necessitate the removal of the mains to other positions. 
A similar request was made by the Ocuncil in two previous years, 
but the Board of Trade pointed ont that a joint oom- 
mittee of both Houses three or four years ago had fully 
considered the question, and had settled a clause to Ъз inserted 
in all Bille and provisional orders authorising the use of electricity on 
tramways, and that that clause would apply if the Council were 
authorised to introduce electric traction. This reply did not satisfy 
the Highways Committee, who then obtained the consent of the 
Oouncil to the Board of Trade rs d approached by Earl Russell on 
the subject of the Council's special clause being included in the orders 
of the present session. 

In reporting upon this question the Highwaya Committee now 
stated that the Board of Trade bad intimated that they had given 
the matter carefal consideration, but that having regard to the pro- 
visions of Bection 15 of the Electrio Lighting Act, 1892, they were 
unable to insert in the orders the special clause asked for by the 
Council. The Board further expressed the opinion that fall protec- 
tion is afforded to the Council by the provisions of the Act above 
rt ferred to ard of the various orders, under which the Council would 
bave power, subject to certain conditions, to alter the position of 
electric lines and works of undertakers, which would interfere with 
the lawful exercise of any powers veated in the Council in respect of 
its tramways. Io ccmmenting upon this result the Highways Com- 
mittee stated that “the decision of the Board is to be regretted, but 
we c not see that anytbing further can be done with regard to the 
mat y." 

PROVISIONAL ORDERS 


The Highways Committee reported tbat the Board of Trade had 
granted the orders applied for by the Vestries cf Bermondsey, 
Plumstead, and Bethral Green, and had given effect to most of the 
suggestions made by the Council in regard to those orders. The 
Board had, however, not adopted the Council's suggestion tbat the 
standard price per unit should be reduced from 8d. to 6d. in each of 
tre orders. The Council had also asked that the supply of energy 
under the Plumstead and Bethnai Green orders should be by con- 
tinuous current; but the Board of Trade stated that this pro- 
vision was not inserted except in orders relating to districts in 
respect of which powers had previously been granted to other under- 
takers, and that the Board could, therefore, not agree to the pro- 
vision being included in those orders. With regard to Bermondsey, 
the order embodied a provision that the system of supply shall be by 
continuous current. 

With reapect to the Blackheath and Greenwich District (Extension) 
Order, the Aighways Committee stated that the Board of Trade had not 
adopted the Council's sugges'ions to reduce the maximum cbarge per 
unit and to sanction the supply by oontinuous current. The oom- 
mittee mentioned that in an order ted in 1897 in respect of & 
district coterminous with that which is the subject of the present 
application by the same company, provision was made for the supply 
to be by continuous current, and they had, therefore, asked the Board 
of (5908 to reconsider the decision arrived at in regard to the 
matter. 

Мит CENTRAL Station. 


According to a repcrt by tke Building Act Committee, the approval 
of the Oouncil hed, during the recess, been given to a plan submitted 
by the City cf London Electric Lighting Company for the construc- 
tion of a furnace fice to the western chimney shaft at the Bankside 
station. 

It was decided to approve plans presented by Mr. O. E. Winter on 
behalf of the Poplar Board of Works for the erection of an electric 
lighting station in Glaucus and Yeo Streets, Bromley. 


At the meeting on Tuesday this week the Bridges Oommittee re- 
commended the Council to give permission tothe National Telephone 
Company to Jay three mains in the soutbern pathway of Bow Bridge, 
on the company sgreeing to pay an annual rent of £5 for each main 
for the easement, 


Tug Tramways BILL. 


A referenoe to the ErsmormicAL Review of April 21st, under the 
headiog of Lambeth, will remind readers of the attempt made by 
the County Oouncil, and its discovery, by accident, by the Lambeth 
Vestry and the Wandsworth Board of Works, to supersede these two 
bodies as tbe road authorities in the scbeme for adopting electric 
traction on the Council's tramways. The Council sought leave to 
ob‘ain a suspension of standing orders tointroduoe a Bill to authorise 
the conduit, trolley, or surface contact system, but quite ianocently 
refeaincd from acquainting the two authorities in question of the 
intention to apply to briog in the Bill. 

The Highways Committee now reported that the application was 
opposed by the Lambeth Vestry and the Wandsworth Board of 

orks, and that the Standing Orders Committee decided not to 
suspend the standing orders во as to permit of the Bill being pro- 

ed with. It would have been better for the Highways Oom- 
ees id have been candid with Lambeth and Wandsworth from 
onse e 
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THE THEORY OF WIRELESS TELEGRAPHY. 


A interesting contribution to the theory of the vertical 


conductor appears in the Comptes Rendus de l'Association 
Francais pour Р Advancement des Sciences, in a communioa- 
tion made to the said Association at Nantes last year 
by M. Blondel, “Sar la Theorie des Antennes dans la 
Té'égraphic Sans Fil." 

М. Blondel remarks that it is no longer possible to look 
upon wireless telegraphy as Hertzian waves radiating from 
the spark gap of the transmitter, since Marconi has shown 
that the range is so enormously increased by the use of 
„antenne (the name which he applies to the vertical oon- 
ductors) with earth connections. It is necessary, then, to 
attribute the principal effect to an oscillating system, in which 
the capacity of the transmitting antenna in relation to the 
earth comes into play. 

This antenna and the earth play the part of the two plates 
of a condenser, which is charged by the coil and becomes 
the seat of an oscillating current when the spark passes across 
the air gap. Owing to its position lines of force radiate 
like a fan in all plares, from the antenna to the earth. The 
displacement currente, produced by the oscillating E.M.Fs. 
along the lines of force, are cons quently concentrated in a 
limited space around the antenna, but the Hertzian waves 
produced by them around the antenna spread straight out 
into 8 The oscillations in the wire are not themselves 
utilised, bur they give birth to those which are utilised 
by causing а disturbance in the surrounding ether. The 
direct radiation from the antenna and the earth is very 
intense, but is quickly damped out, and that in Blondel'« 
opinion is the reason why it has hitherto been found impos- 
sible to establish resonance between the transmitting and 
receiving antenne, 

The important róle played by the capacity of the antenne 
appears to be supported by the following erperimentally- 
ascertained facta :—1. The range attained when the antenna 
is not connected to the earth is comparatively insignificant. 
2. The range depends upon the height of the antenna and 
not upon the oscillator. 8. The character of the spark 
changes when the oscillator is put to earth; from being long 
and slender, it beoomes short aud thick. 

It would appear, therefore, that the capacity of the 
antenna will determine the length of the waves; the latter 
is sufficiently great relatively to the height of the antenns, 
as to make it admissible to assume as a first approximation 
that the oscillating electric current along the conductor is 
sensibly the same as in the wings of a Hertzian oscillator. 

This being granted, it is easy to see that the róle of the 
transmitting antenna is twofold :— 

1. In the firat place, it regulates the intensity of the 
centre of distarbance by augmenting the volume of ether 
disturbed by the oscillator. In fact, the lines force, being 
displuced with the same rapidity in the air and along the 
wires, and abutting always normally on the conductors, 


` according to the known properties of electric oscillations, 


ought to have the form of hemispherical sheets, diverging 
from different points of the antenna and abutting normally 
on the ground. At each discharge they stir up the sut- 
rounding ether like the pulsating hemispheres of Bjerkness. 
The higher the antanna, the greater is the pulsating sphere, 
the greater is the volame of ether disturbed, and the greater 
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{а the distance at which the disturbance is perceptible. It 
may, therefore, be asserted that the antenna determines the 
volume of disturbance at the transmitting station. 

2. In the second ‚Ше antenna directs the magnetic lines 
of force produced in the direotion caloulated to produce the 
maximum effect on the parallel antenna at the reoeiving 
station. The magnetic lines of force are horizontal circles 
concentrio with the antenna, and expend horizontally into 
rpace till they strike the receiving antenna at right angles, 
and generate o:cillations which affect the coherer at its base. 
и атое result is not obtained except the antenne 
are parallel. | 
e antenne, it is true, mry be placed parallel without 
being vertical; for instance, they may be lorizontal, with a 
spark gap at the centre of the transmitter, and a coherer at 
the centre of the receiver. The arrangement is then timilar 
to that of Heriz. The volume of disturbance is still deter- 
mined by the length of the antennæ. But the neighbourbood 
of the ground introduces a disturbing influence, use the 
magnetic lines of force, instead of moving parallel to the 
earth, cut it at right angles during their propagation, and 
generate currents which involve a considerab’e loss of 
energy, and rapidly enfeeble the waves. Vertical antent æ 
are therefore much to be preferred. _ 

It is easy to reduce this problem to that of the Herts 
oscillator. Let us suppose that the earth, which here plays 
the pare of a conductor along which the waves glide nor- 
mally, is replaced by a thin metal diso of perfect conduc- 
tivity. Heriz'an waves, whatever their form be, will give 
place to superficial currents in the wire forming the antenna 
and in the upper surface of the disc. Let us su that 
an image in the diso of the antenna, fitted with an oscillator 
having a synchronous equal and opposed E. M. F., is set in 
operation below the disc. It will produce on tbe lower sur- 
face of the diso superficial currents which exactly annal those 
due to the real antenna, Everything will happen, therefore, 
as if the diso or the earth did not exist, but only the two 
opposed antenne, the combination of which forms exactly a 
Hertz oscillator. Hence the conclusion that the combination 
of a transmitting antenna and the earth (supposed to be a 
perfect conductor) is equivalent to the half of a Herts exciter 
of double the length and potential. The same reasoning 
shows also that the combination of a transmitting antenna 
and the earth is equivalent to a rectilineal resonator of 
double the length, in the centre of which a coherer is 
interpolated. 

Following Poincaré in assuming that the carrent in the 
antenræ is uniform, and applying the formula of Neumann 
for the mutual induction of oscillating currente, the current 
induoed in the antenna of the receiver is simply proportional 
to the coefficient of mutual induction, M, of the two 
antenne, and to the variation, d $, of the eurrent in the 
receiving antenna. 

The effect prodaced on the receiver will therefore be of the 

ee 
form —— 47 where H and H! are the heights of the 
antenne and r is their distance apart. 

Experiments appear to confirm this approximate law of 
proportienality to the produot of the heights. Bat it must 
not be forgotten that an inorease in the height of the trans- 
mitting antenna increases its capacity, and therefore reducos 
the frequency of the oscillations, &nd also the difference of 
potential at the terminals of the induction ooil The 


factor 41 is thus reduced. 


The theory is only approximate, and neglecta the loss of 
energy due to the earth being an imperfect condactor. This 
theory in Blondel's opinion explains why the range of trans- 
mission is greater over sea than over land. 


STORAGE BATTERIES FOR ELECTRIC 
RAILWAY POWER STATIONS. 


Тнк 460-ton accumulator, described at page 2 of our last 
volume, has undoubtedly been a most successful feature of 
the new Ohioago- Edison electric lighting and power installa- 


plenty of it. Through 


tion. Not only does the battery carry the peak of the load ; 
it is found a айы ыг for maintaining a constant 
pressure on the system—thus relieving the switchboard 
attendants at the generating station from constantly watching 
and regulating the voltage, In re to the economy 
effeoted by its use, Mr. J. Appleton observes ; “ Ina lighting 
and power station such as this, the maximum load ocours for 
only a very short period ay the year, In one station I 
know of, 50 per cent. of their investment is for generating 
plant and underground conductors used only for 154 hours 

uring the year.” This statement may seem astonishing, 
but will be found to apply to m such statione, Where 
such conditions exist, it will readily be seen how great are 
the advantages of storage batteries as auxiliaries. Their 
coat per kilowatt of output for short periods such es these 
peaks is less than that of the generating machinery which 
would have to be provided if they were not used; in addition 
to which there are other ways in which they prove advanta- 
geous in the operation of the plant." 

But the ure of the storage battery for prcducing a more 
equable output of energy, or flattening the loadline of the 
generating machinery, is extending in other directions 
besides electrio lighting. This is espeolally the osse in 
America. Io paper recently read before the American 
Instituts of Electrical Eogineere, Mr, Robert Mo A. Lloyd 
etrongly advocates the installation of storage batteries in 
railway power stations. The engineering superintendents of 
such establishments would арревг to be greatly in need of 
enlightenment. They seldom have any data of value from a 
commercial point of view in relation to the variations of . 


output at their stations; being, as the author of the paper 


observes, “ usually contented with superficial observations of 
the switchboard and the comforting fact that the cars are 
running." They are greatly surprised to find that the 
maximum load for a given period is far below the nominal 
capacity of the generating plant in operation. Nor can 
this always be accounted for by the very natural supposition 
that the surplus oapaci zy is lutended as a reserve to meet 


emergencies. For in one partionlar case investigated by Mr. 


Lloyd, the highest load point reached on the day of heaviest 
travel in the whole year was within she capacity of the main 
station, and yet, from the standpoint of the manager, 
engineers, and attendants, this station was dangerously 
overloaded and had no reserve, and it was necessary to 
augment the capacity in order to render it safely operative. 
It is tolerably evident that, in this cage, either the capa- 
bilities of the station machinery had been overrated or the 
engineer was over cautious, or perhaps incompetent. “ Bat," 
says Mr. Lloyd, “the fact remains ttat similar data have 


been obtained at many stations where the machinery has 


been subjected to satisfactory teats prior to purchase.” The 
fact also remains that steam machinery should, as far as 
ible, be worked up to its maximum economical output. 
r. Lloyd admits that it may be possible to build engines 
which regulate at all conditions of load, and at the same 
time use steam satisfactorily at maximum load; but, he says: 
* [ do not find such engines commonly in use.” He states, 
moreover, that there are many very good engines in use 
which cannot be safely worked at anything like maximum 
load if the load be subject to sudden variations. 
Still more to the point are the two following observations 


of Mr. Lloyd, He says: Experience convinces me that 


the men who are most likely to be consulted about such a 
station will recommend more generating plant" ; and “ One 
generally finds that, where there is plenty of рын 
(steam plant) available, the engineer is tempted to keep too 
much of it running, and therefore running at low efficiency.” 
The storage battery, it would appear, is called upon not 
only “ to take care of the peak but to fight its way against 
the pu:hing representitives of steam plant and dynamo 
manufacturers— Mr. Lloyd calls them“ generator salesmen ” 
—who, it seems, ure “the men mort likely to be consuited.” 
These energetic gentry оноог: Пу endorse the old, and, we 
should have thought, ob-ol«te, arzument that “the best 
storage isa good steam engine aud dynamo in reserve.” 
Their apparatus, they say, is cheap, and it is good to have 
eir persuasive powers, not only has 
the storage battery been neglected, but the generating plant 
has been augmented in cases where a little attention to 
details, such as steam piping, would have sufficed to meet 
the required output. 
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. . In illustrating some of the advantages to be derived from 
the use of storage batteries, Mr. Lloyd takes as a typical 
case a station located in a Pennsylvania town of 50,000 in- 
habitante, There are three distinct ways of using a storage 
battery with the power plant of such stations. The load 
curves show: (1) the great fluctuation between night and 
day load; (2) the fluctuations occurring from hour to hour; 
and (3) the superimposed fluctuat ions occurring from 
moment to moment. A battery of sufficient capacity to level 
off the night and day fluctuations is characterised as “large” ; 
that for levelling the hour-to-hour fluctuations is called 
“medium”; and that to level the momentary fluctuations 
“gmall.”. Taking in inverse order the duties required of 
these batteries, the load diagrams of the above station show 
at a glance that a “small” battery, able to discharge af 650 
amperes for momentary periods, but cf which the capacity in 
ampere-hours is unimportant, will allow of the generating 
pan being reduced to a capacity sufficient to meet the 

emands of the average load. Such a battery will cost less 
than generating capacity for the work it can do; and it will 
вате a portion of the excess of capacity over require- 
ments which is exhibited by the load diagram. It will save 
tome depreciation on the generating machinery, and its own 
depreciation will not cost more than that of apparatus of 
similar capacity. The battery will have sufficient capacity 
to run а few night cars and lights when the engines 
are shut down. If it be located at a point nearer 
the centre of feeder distribution than the location of 
the generating station, a saving in copper may be effected. 
Inasmuch as the investment will not be increased by includ- 
ing euch a in the railway outfit, all the saving in 
fue| due to a steadier load and the operation of less generat- 
ing machinery will be clear gain to the credit of the battery. 

The * medium " battery for flattening the average load 

line for 18 hours of the day would require to have a capa- 
city of 1,800 ampere-houre, and will cost about twice as 
much as the “small” battery. It will not, however, bring 
the cost of the installation up to that of the generating 
machinery now employed, and presumably necessary when 
no battery is used. This battery will realise all the advan- 
tages of the former one, with wider limita of operation. The 
station circuit breakers may be set 650 amperes higher, and 
‘there will be greater convenience throughout the station in 
operating at a fixed load. There will be a marked effect in 
the efficiency of all 5 of the station; and all the 
machinery will yield a higher output in proportion to invest- 
ment and coat of working. 
. The “large” battery capable of levelling off the average 
load for 24 hours would have a capacity of 8,000 ampere- 
hours. It will cost approximately twice as much as the 
* medium " battery, and will have all ita advantages. It 
will cost as much as the generating machinery displaced bf 
it, but will add largely to what Mr. Lloyd terms the **flexi- 
bility” of the station. This battery could be discharged 
momentarily at 3,000 amperes, which will put the circuit- 
breaker limit of the station at about 8,600 amperes, instead 
of 2,800, with all the present apparatus. It may be dis- 
charged at 1,500 amperes for one hour, which will be suffi- 
cient to cover load peaks that would stall the 1,500 kilowatt 
generating plant completely. 

Mr. Lloyd points out that in cases of extreme necessity, 
the whole of the station could be carried by this battery 
‘for several hours. An im nt consideration is that the 
ability to carry sharp peaks is a distinot addition to the 
earning power of the system. Such peaks often signify the 
earning of fares, which wonld be lost if the system were not 
rendered 80 “ flexible” by the use of storage batteries. Some 
managers maintain sufficient capacity to carry a few holiday 
crowds in the course of the year, whilst for 99 per cent. of 
the whole year the extra plant is earning nothing. Other 
managers do not even attempt to carry special crowds. The 
above-mentioned “large” battery would give managers the 
means of earning all the money that can be made out of the 
business, and that without any special investment for the 
purpose. It must, of course, b» borte in mind that the 
capacity of the system may be limited by the amount of 
the investment in copper; but, on the other hand, the 
battery may be so located that it will economise the con- 
ducting power of the mains. 

We must agree with the author of the paper that there is 
no valid reason why a railway power station, running night 


and day at a constant load, should not attain a fuel economy 
as high as that which is realised at the Chestnut Hill 
pumping. station at Boston, which would be equivalent in 
electrical work to 557 watt-hours per pound of coal. The 
battery efficiency in the case of railway power stations has 
been estimated at 75 per oent.; and it is stated that in 
some analogous cases it has reached over 90 per cent. The 
efficiency here referred to must be “quantity efficiency ” ; 
and the latter figure would be a геог value at that. We 
must confess that we are sceptical as to “energy efficiencies” 
above 68 per cent.; although we are aware that they have 
previously b-en quoted as high as 76 per oent. 

Finally, Mr. Lloyd claims for the storage battery that it 
would save water, oil, waste, &o., and that it would realise 
the advantages of more constant potential on the lines, 
lees annoyance from circuit-breakers, and no fear of sudden 
demands on the generating machinery, and the disagreeable 
possibilities incident thereto. 


ELECTRICAL ENGINEERING STUDENTS 
| "ON TOUR." 


STUDÉNTS of applied science in this country are occasionally 
taken by their professors or ers over some of the works 
in the vicinity, where the apparatus and processes they have 
been studying in class rooms and laboratories can be seen in 
operation upon an industrial scale. 

The Institution of Junior Engineers in London also 
organises similar expeditions for its members. In neither 
case, however, do these educational pilgrimages lead the par- 
ticipators very far afield. | 

The professors of the Ecole Superieure d'Eleotricité, of 
Paris, have developed the idea in a manner which we 
expect to see imitated, for in April, 1898, a party of the more 
advanced students was taken upon an educational tour 
through Switzerland. | 

They visited most of the notable electric installations in 
that country, and in the book named below,* they record 
their experiences and observations. The members of this 
party will no doubt look back upon the excursion of 1898 
with feelings of considerable gratification, for not only did it 
lead to a widening of their mental horizon and increase of 
their knowledge, but one and all have asa result of it 
blossomed into authors, while still, we suppose, in their teens. 
In the book under review, there are none of those excrescenoes 
of humour or of tall writing—which one might have expected 
in such a production—and the notes are strictly co 
to business. We wonder if this result has only been 
attained by much use of editorial red ink? 

Prof. Janet, head of the school, contributes an introduction 
to the notes in which he explains the choice of Switzerland. 
The gist of this is contained in the following passage :— 

It is no exaggeration to say that (in Switzerland) in a few days, 


and within a few hundred kilometres, it is possible to see represented 
in abridged form the history of the last few years in electrical 


The excursion lasted 9 days, and was partici in by 
13 studente, who are conjointly responsible for the 10 
chapters into which the book is divided. "E 

It will be consoling to English electrical engineering 
students, ignorant of all languages save their own, to hear 
that these French students were unable to get along in 
Switzerland without an interpreter. We do not advise them, 
however, to persist in their ignorance. Every English 
atudent of electrical engineering ought to know German, and 
his ignorance of that language in these days of keen 
competition and rivalry is simply inexcusable. К 

The notes deal with the following :—Hydranlio installa- 
tions ; systems of distribution ; electric traction ; electrical 
engineering works; and calcium carbide manufacture. 

Chapter L, dealing with hydraulic installations, will be 
found by many readers the most interesting in the book, 


• ч Опе Excursion Electrotechnique en Buiese." 90 pages. Paris: 
Gauthier-Villars, 1899. Price 2 francs 75 cents. 
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since some of the Nami stations, which the students 
visited, have not before been deacribed in print. Fourteen 
hydraulic power centres were visited and are described ; of 
these the installations at Chevres, Rheinfelden and Zurich are 
the more notable. - 

Since the authors were at Chevres, that station has been 
the scene of a disastrous fire. With to the utilisa- 
tion of water powers of low head in Switzerland, the authors 
state that when used for lighting purposes, it is custo 
{о run the low-head turbines during the day, and to wor 

mping ку by which the water is raised to a high 
fovel resevoir; high head turbines are then run from this 
stored supply when the maximum power of the station is 


In this way the output of a low-head power station can be 
almost doubled. At Vevey-Montreux both water and steam 


turbines, for which the station is planned, were installed at 
the date of the der The siege state that m пашаа 
generating station is designed for 1,700 H. P.; this is an 
obvious misprint for 17,000 H.P. In this chapter special 
attention is devoted to the details of the system and 
apparatus for regulation of the tarbines at the different 
stations, and drawings are given of the more important. 

With regard to systems of distribution, two generating 

stations use continuous current, three use simple alternating 
current, three use two-phase alternating current, and four 
use three-phase alternating current. The latest and second 
largest power station—that at Rheinfelden—distributes by 
the three-phase T C II. to VI. are devoted to 
a description of details of the distributing systems at 
these 12 centres. 
: Oba IX. gives a few details of the works of Brown, 
Boveri & Oo., and of the Oerlikon Company. Each of 
these draw a portion of their 3 шы from distant water- 
falls by electrical transmission. e works of Thury were 
also visited by the students, but the visit was too hurried to 
permit of note-taking. 

The carbide works at Langenthal is described in Chapter X. 
So far as we are aware, the plant at this works has not pre- 
viously been described in print. 

In conclasion, we may state that the notes are well 
та, and that the book is well printed and well illus- 

. It lacks a good index, and it is certainly a pity that 
no reference has been made to the descriptions which have 
from time to time лл оше papers and 
magazines of this and other countries, of some of the 
installations dealt with in this book. For instance, the 
ua e and machin at Chevres, Rheinfelden and 
Zurich have been described by writers in Cassier's Magazine, 
in July, 1895, and June, 1897, and had the authors made 
use of these contributions, they might have been able to 
concentrate their observations upon features of these 
installations which have received little notice. 

However, these are minor blemishes, and we can reoom- 
mend the book to all electrical engineers interested in the 
development of water-power, and in its applications to the 
most varied requirements of city and industrial life. 


EXPERIMENTS ON THE STERILISATION 
OF WATER BY OZONE. 


By EMILE ANDREOLI. 


Tax sterilisation of drinking water, which is by far the most 
Important application of ozone, can only be effected when 
the following conditions are fulfilled :— — 

The yield of ozone must be high and constant. 

The apparatus must be such that it can work continuously 


without ing, getting out of order, or breaking down. 
i of. the purification of water must be as low as 
possible. | 


A fortnight ago в rt has been published on some 
experiments carried cat ob Lille by Dr. Marmier and Prof. 
Abraham for sterilising water by ozone. 


There is nothing new in the ozonisers which they used, as 
their electrodes oonsist of hollow boxes, through which water 
circulates. ‘This was the characteristic feature of an ozoniser 
Mur ааа in. 1896, the. arrangement of which was 
described in the ELgoTRICAL Review (April 23rd, 1897, page 
564), and everyone will agree with me and say that an 
installation of high tension ozonisers, complicated with a 
circulation of water, is not the last word of progress. 

This report by Dr. Staes-Brame, Dr. Roux, sub-direotor 
of the Institut Pasteur in Paris, Prof. Buisine, Dr. Calmette, 
and Mr. Bouriez, is remarkable from the bacteriological 
point of view, and is practically the absolute sanction of 
this fact that ozone is a most powerful microbicide. If, up 
nw... Du tua i re ar 
sterilising properti ozone, must issi now 
that we have Tin report i by such high authorities, and 
aerae peris conclusions о following ра 

io or saprophyte microbes which exist 
in the waters which we 5 nh absolutely се y 
one paseage water throu e ozonising columns. 
few germs only of the Subtilis асов resist, 

“With a conoentration of 6 milligrammes of ozone per 
litre of sir there is about one germ left in 15 оо. of treated 
water. 

* With a concentration of 9 milli mes, the number of 

B of Subtilis bacillus revivifiable by culture in broth 
alls down to less than one for 25 oc. of treated water. It is 
important to note that the Subtilis bacillus (Hay microbe) 
is quite innocuous for men and animals. 


“Therefore it is useless to require itscomplete per Lari 
bar роды. ia and we consider as quite cient the 
sterilisation obtained by ozonised air with a concentration of 
5 to 6 milli es of ozone per litre. 

* Ozonisation does not add to the water any foreign element 
which might impair the health of the people who drink it. 
On the contrary, waters which have been submitted to the 
ozone treatment, are less liable to ulterior pollution, owing 
to the increase of nitrates and the reduction of organic 

Finali. ccm ene canine qut in a special 

y, ozone being g leas orygen in a 
molecular state, its use presents this advantage, that the 
water is strongly aerated, and without иш any of its 
MM elementa, is rendered more healthy and more 
pa ata e." 

It is regrettable that the doctors of the Institut, Pasteur 
did not mention in their pamphlet the oost of the 
sterilisation of water cubic metre (220 gallons). The 
concentration of 6 milligrammes of ozone per litre of air, 
of which the rt speaks, does not convey any informa. 
tion to our mind as to cost, since we are not told how 
many litres of air were forced per hour through a mass of 
water representing a given number of cubic metres. 

We have no technical information about the sterilisation 
of water at Lille, but we remember that at the congress held 
at Liége in Angos last, Dr. Marmier said that the sterilisa- 
tion at Lille did cost 2 centimes per oubic metre. This is 
rather ive, idering that the number of microbes 


laboratory, I have completely neglected the yield 
as a factor and adopted the 
the cost of ozonisation of waters, differently and more or less 


What is the flow of water? What is its contamination ? 
Does it take 1 watt or less to -purify 1 gallon? How many 
watts per cubic metre (= 220 gallons)? This is what 
guided me in adopting the methods I have followed in my 
researches, and I think it the right one, and the most 


. Contaminated. 
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My installation, which is more than modest, does not 
allow me treat more than 440 gallons (2 cubic metres 
or tons) of water per hour, which flows through five small 
tanks at the rate of 50 gallons in 7, 8 or 10 minutes. A 
Root’s blower forces the ozonised air under the perforated 
bottom of the first tank, wherefrom mixed with the water, 
it circulates through the other tanks. 

The ozoniser is rather small; on an average the volts in 
the primary circuit vary between 40 and 60, and the amperes 
between 3 and 5. The tension in the secondary does not 
exceed 3,500 volts. The water which I treated was arti- 
ficially contaminated by addition of sewage or of cultures of 
геев аа such as the Fluorescens Liquefaciens Bacillus 
or the 


urpose, 

of tanks where the contact of 
- water and ozone would be intimate and regular, tlius ensuring 
the a on of ozone. | | 

My object in making these experiments was not to sterilise 
а certain sort of water of a given degree of impurity, but to 
apply ozone to waters containing sometimes an enormous 
number of micro-organisms, which resemble more 
diluted sewage effluent than drinking water. 

The results I have obtained demonstrate the powerful 
action of ozone as a germicide, and they allow to calculate, 


order to or ri destroy the к which pollate it, 

I must add that the bacteriological examination of water 
before and after treatment, was made every day by a specialist 
from January to April 15th. | Е 

А glance at the following table, where I have entered the 
most interesting results, &c., will give an idea of what can 
be done in an installation in such a manner that all 
the available ozone is utilised for the destruction of the 


organic matters and of the living organisms :— 
| Watt | Watts | А 
Nature of the water. per r Horo-organisms 
Би pij | adioa 230 gallons. | pereo 
: | | | Before. | After 
Water and sewage . 1006 . 22182 22,000 None 
Е » .. 108 ' 2876 | 394000 10 
» T] : ва. 1:08 | ` 237°6 22,000 None 
М i e 1 220 | 18000 | 10 
i ii | 108 287 60 27,000. 10 
h " | 108 | 2876 . 22,000 None 
ji н ёҮ 1 220 15,000. 40 
» Т 1°44 316 8 | 3,500 ' None | 
á 1:30 286 | ,000 | None 
й i 180 286 110,000 40 
6 а 0:892 | 19634 | 6,000 ^ None 
Coli Communis Z. | 076 | 1672 | 40,000 | 40 
" iss ..| 0092 152:24 | 50,000 | None 
и 9494 | 08 176 | 14,000 None 
* eo] 08 176 | 13,000 | 20 
iu e. æ, 08 176 11,500 | None 
FiuorescensLiquefsciensB| 072 | 1664 7,000 None 
Ooli Communit B. ...: 073 166 3,000 | 10 
Є a . 073 166 à! 9,600 10 
$ ; | 007 1474 3.600 | 10 
2 . | 064 | 188 13,000. None 
Coli Oommunis and sewage 064 1388 16.000 10 
" » m н | 0 64 | 138 | 15,000. | 40 
| 


. The agitation of water, i. a., its bubbling with ozone, has 
been in most cases far from satisfactory, and this has often 
ted xo? рси from oe iei full чык, 

е passage of the water being rapid, а proportion o 
the ozone instead of being compléta] absorbed escaped from 
the last tank. This means that the number of watts was 
considerably below the one shown in the table. Ido not 
think I spend on an average more than 140 watt-hours per 
cubic metre of water which is not too much polluted. — : 
I feel oonvinoed after this long series of careful experi- 
ments that, in a model installation on the Thames banke, at 
a place where the water is not too much charged with organic 
matters and micro-organisme, and with an improved system 
of tanks and: pumps, which I need not describe here, it is 
possible to demonstrate on a practical scale that the purifica- 
tion and complete sterilisation of water can be effected at 


the rate of 100 watt-hours and less per cubic metre (220 
gallons) of water, or 2,200 gallons per kilowatt-hour. 

There was a time, and that not many years ago, when wise 
men langhed scornfully at the dreamers w researches 
had for object the electric lighting of London and other 
large cities. The dream has become a reality, and so will 
soon be the destruction by ozone of the infectious germs 
which swarm in the water we drink. 

Since writing this article, I have received the report of a 
well-known London bacteriologist who, on the 14th alt, was 
present at my experiments and took some samples of water 
which, on examination six days afterwards, gave the following 
resulte, which he finds very satisfactory :— | 


орон tap water + th broth cultivation of tbe Bacillus 
Ooli Communis. | 


Bacteria. Coli per oc. 
Control eve rr) (TT) еөз 1,070 1,050 
Tank 4 (after ozonisation) ... 20 0 
Tank 5 [II m eee [YII 0 0 
80 of tap water ＋ Aths broth cultivation of the Bacillus 
oot Gm ut. 


ШЕ Bacteria. Coli per cc. 
Control s es r 4,000 Majority. 
Tank 4 (after ozonisation)... 20 0 

Tank 5 s 988 i 10 0 


THE CROWDUS ACCUMULATOR. 


In the construction of pasted plates, it has not been an 
uncommon desire on the тан of inventors of accumulators 
to obtain a grid which, while giving a maximum amount of 
surface, possessed considerable m ical strength, Gene- 
me speaking, a robust type of plate is almost synonymous 
with weight, and though countless efforts have been made, 


«T. ow 
« - 


Fia. 1. | 
and are being made, to produce a li 3 the necessity 
for mechanical strength has hitherto blocked the way. Bu 
posing. however, one were to sacrifice mechanical str 
and rely on a grid that was weak! The obvious answer is that 
we should lean on a broken reed. „ „ 

It is a curions, not to say an audacious eal, bat it K 
not altogether new; for quite early in the history of the 
motor car boom there was a suggestion made that if a battery 
were adopted which had a short but efficient life, electric 
vehicles might achieve success. There is probably some 
reason in the assertion, and like а good many other electrics 
proposals, it only requires somebody with a scientific spint 
and a long purse to test the truth of the theory. 

Last year we described in these columna* a type of 
American sccumulator—the Crowdus—which has since be- 
come Anglicised to the extent of being manufactured in this 
set ee the ægis of the inventor, Mr. W. A. Orowdus. 

We have recently had an opportunity of i 
process of manufacture carried on at Bridge Place, & W. by 
the Crowdus Accumulator Syndicate, Limited, and though the 
mere factory operations do not materially differ from those 
of other accumulator makers, the cell iteelf unusual 
features and justify us alluding to them again. The greatest 
.fPEw:t ⅛ ³ AAA T.EͤU[U[U U U ы 


* ELECTRICAL Review, March 18th, 1898. 
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departure from existing practice which the, Crowdus aocumn- 
lator presents is the use of a grid which is mechanically 
weak, the presumption being that it is unnecessary to have a 
grid which lasts longer than the paste. In the description 
published by us last year it was stated that the inventor 
claimed to have discovered “that the hitherto damaging 
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Fia. 3. 


results from the expansion of the lead salts of positive 
VVT 
weak rolled lead conducting support which is free to expan 
under pressure from the salts, but, has its expansion directed 
principally in straight lines parellel with the face of the 
plate, that is, the plate may stretch equally in all directions 
so that there is no tendency to buckle.” 

Primarily, then, this sheet lead having no greater thickness 
than 087 to i шо; is employed, and сан а 
through a special form of punching machine w uoces 
el 5 The character of the plate as well as its 

flexibility is shown in figs. 1 and 2, the plate after pasting pre- 
senting the ше shown in fig. 8. Terminals are left on 
each pet whether of the positive or negative type, and when 
assembled , are in the form shown in fig. 4. The paste, 
consisting of sulphate of lead and litharge in certain definite 


plates to the forming room. Both positive and negative 
tins e ndo ab in the same manner, but should there be 


presen 
scarcely expect from a plate which was primarily weak. 
The details 


omit some mention of the connectors, which are vastly 
superior to those commonly employed in accumulator work. 


They consist of bundles of fine copper wire, the ends of 
which are cast into a special form of terminal, the wires 
being then insulated by pure rubber. | 

. Judging from the types of cells we have seen, and speak- 
ing without any knowledge of their performances after 


lengthened periods, there appears to be considerable chance 
that the Crowdus accumulator will achieve success, especially 
as the inventor intends it only for motor car and similar 


purposes. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.— 1909. 


Compiled expressly for this journal by W. P. Tmowreow & Оо, 
Electrical Patent Agents, 322, High Holborn, London, W. O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be 


8,012. ч Economic carbon for electric arc lamps, electric furnaces, 
or the like.” M. P. MaoImmmnny. Dated April 17th. 

8,015. “Improvement in electric incandescent lamps.” F. Hanm- 
вшон. Dated April 17th. 
` 8,032. “An improved form of plate for electric accumulators.” 
О. T. J. Орривмлин. Dated April 17th. | 

8,039. "An improved polarised telegraphic relay." A. L. SHEPARD. 
Dad April 17th. Е " 


8,040. “ Improvements indynamo-electric machines." A. F. BERRY. 
Dated April 17th. | 
^ Improvements uits for electric wires." 


p pplied 
Patents, &c., Act, 1883, Sec. 108, December 12th, 1898, being date of 
application in United States.) (Complete.) 

8,045. “Improvements in and relating to the manufacture of 
armoured electric cables." E. T. GREENFIELD. Dated April 17th. 
(Date арро for under Patents, &c., Act, 1883, Вес. 103, mber 
15th, 1898, being date of application in United States.) (Complete ) 

8,052. "Improvements in means for controlling electric circuits, 
which will allow a circuit to be broken and completed from another 
circuit.” H. Epmunpe. Dated April 17th. 

8,058. A new or improved device for automatically effecting the 
breaking of an electric circuit after a predetermined time.” Н. 
Epwumps. Dated April 17th. 

8,054. “Improvements in or connected with what are known as 
dry air insulation electric cables or conductors.” Н. Epwunps. 


Dated April 17th. 


8,056. “An electric current controlling handle for use in motor 
carriages, and automotor cars.” E. Hxnawmr. Dated April 


17th. . | 
8,060. “Improvements in electrical furnaces.” D. Lanos, R. L. B. 

рв Boungaps, and L. Souurrz. Dated April 17th. (Complete.) 
8,065. “Improvements in electrolytic apparatus and processes.” 


A. DrrrMAR. Dated April 18th. - 

8074. “Improvements in making of joints in connecting elec- 
tricity distribution boxes and cables.“ Т. A. MacxmaETN, jun. 
Dated April 18th. ШШ. | 

8,075. “Improvement to an electrical double-pole fused lamp 
ps (or bracket) water-tight switch to prevent fusing of main fuses. 

. Савтив. Dated April 18th. | 

8,078. "Improvements in electric arc lamps." Н. Н. Hatt. 
Dated April 18th. | 

8,097. “Improvements in apparatus for regulating the arc in 
electric aro lamps." P. N. OHATEERLEY. Dated April 18th. . 


— — 
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8,104. “ Improvements in or lati to electric furnaces for the 2,710. “ 5 in the method of and apparatus for the 
manufacture or production of carbide of calcium and other metallic electro-deposi of copper and other metals on rotary madrels.” 
oxides." J. A. STARLEY and J. Bastiox. Dated April 18th. W. E. Heys. (E. Dumoulin, France.) Dated February 2nd; 1897, 


8,140. “Improvements in electricity meters or measuring а 
ratus.” Srmumxs Bros. & Co, Lrp. (Siemens & Halske, Akraba. 
gesellschaft, Germany.) Dated April 18th. (Complete.) 

8,156. "An improvement in electro-magnets.” A. L. A. C. 
D'ARLINCOUBT. Dated April 18th. 

8,168. "Improvements in mountin incandescing electric lam 
bulbs" Н. Moot and A. Limp. Dated April 18th. 2 


8,171. “Improvements in рита” B. Wirsom, С. J. Evans, 
and Н. Gonsar. Dated April 18 


8172. " vements in electric rail systems.” Н. B. Оох. 
Dated April 18h. ind 

8.174. “Improvements relating to electro-motors.” G. Br.anox, 
А. Р. B. Lorros, and K. R. Втсавт. Dated April 18th. 

8,188. Improvements in thermo » electrio generators.“ R. 
Kumwwmpy. Dated April 19th. : 

8,188. Improvements in rheostats or electric resistance switches.” 
J. Marr, W. О. LarpLEB, and the SUNDERLAND Бован AND 
ExcisxmAImG Oo., Lrp.. Dated April 19th. 

8,191. "Improvements. in wireless telegraphy,” A. О. Brown. 
Dated April 19th. 

8,192. ''The ] together of the various of lightning 
conductors by electro-deposition.” A. J. Hanps. Dated April 19th. 

8,223. “Improvements in apparatus for testing and 
electric primers and testing batteries and cells.” G.O. FRASER an 
10 E B. Errnrmsrowm, of the firm of Elliott Bros. Dated April 

8,240. "Improvements in safety devices for use in connection 
with electrical distributing ms" G. W.PanmT&IDGB and THB 
Гонрох ErzorBi0 SuPPLY Оовровачтои, Ілыгтвр. Dated April 


19%. 

8 243. “Improvements in or relating to electrical arc lamps.” 
F. J. Валввивожвкі. Dated April ibm. " 

8,287. “Improvements in electric wire conduits.” D. Н. SROTTLE- 
woRTH-BRowms. Dated April 20th. | 

8,296. “Improvements іп apparatus connected with telegraphic 
signalling.” TA Flat Dated April 20th. i 

8,802, “Improvements in and relating to kettles and like vessels 
for heating liquids by the aid of electricity." C. W. Сонвн. Dated 
April 90th. | 

8,312. "Improvements in resistance coils.” Cowan's, Lern., E. W. 
Cowan, and А. Этил. Dated April 20th. 

8,325. “ vements in electric railways.” R. LUNDELL. Dated 
April 20th. (Complete. 
` 8,940. "Improvements in electric welding or metal working 
apparatus." A. F. Bunny and R.J. WarrLIs-Jomms. Dated April 20th. 

8.358. “Improvements in electric storage or batteries." 
J. T. №вгвтт and M. SormmRLAND. Dated April 91st. | 

8,360. “ Improved electrical device for controlling the pressure of 
small currents.” F. W. Вмттн. Dated April 21st. 

‚ 8,365. “An improvement in connection with electric fuse cut- 
outs.” J. G. ORT Ds. Dated April 21st. 

8,399. “Improvements in electricity meters.” 
(Société Anonyme Continentale la Fabrication des Compteurs а 
Gas et Autres Appareils, France.) Dated April 21st. 

8,468. “Improvements in arc lamps" E. W. Вонга, Н. Bor. n, 
and J. A. PLS. Dated April 22 ud. 

. 8482. “Improvements in alternating current motors.” M. Duni. 
Dated April $2ad. (Com plets.) 

8,483. “Improvements in electrical signalling apparatus." 
E. Lavans and E. J. Lavaws. Dated April 22nd. ibi 

8,497. “ Improvements in bulbs for electric incandescence lamps.” 
C. Вавтвивтин. April 22nd. 

8,498. “Improvements in electric elevators.” E. Н. Jomwsom. 
(G. Rennerfelt, U.S.) Dated April 22nd. (Complete) / 

. 8,505. “Improvements in or connected with the application of 


electro-motors to propulsion.” W.T. Олвтив, J. А. Dawson, and 
T. Guar. Dated April 22nd. 


О. D. ABEL. 


ABSTRACTS OF PUBLISHED SPECIFICATION 


Oopias оу ату of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 94. (in stamps). 


M 


1897. 


. 1,756. “Improvements in double contact switches, евресіаЦу 
1 M. Byna and F. G. Burr. Dated January 
22nd, 1897. Switches specially im us for telephones are con- 
structed with a pivoted tapering lever, having at ite thi 

and platinum contact, which plays between and rubs against the 
stops. The lever is mounted on a dle, to which one end of a 
coiled spring is attached, the free end of the spring being connected 
electrically to some part of the frame. In the case of telephones, 
the switch is mounted on the transmitter, and the lever is operated 
by placing the receiver in or removing it from a slotted holder. 2 


peci 
cathode, surrounding which is the anode. In the form described the 
pervious walls of 


erably reciprocated, so that any point 
veg paths having angles of about 45° to the axis of the cathode, 


2,996. “Improved ap; 
ie pumps and other 


perating 

electric switch for electric fire pumps and other machinery. 

the descent of a heavy weight attached 
to a chain passing round a palley on the axis of the switch. The 
switch is held open by a detent ; Which holds down the light 
weight on the other end of the chain. This weight is attracted 
an electro-magnet when its circuit is closed either by a thermometer 
or by a press button. The end of the lever is raised by a 
Spring, and the circuit of the electro-magnet being thereby broken, 
the weight can descend and close the switch of the electro-motor 
circuit.. Rosistances serve to uate the current turned on. In 
the addis оно. it is stated that the switch may be used 
for turning on electric light by closing the electro-magnet circuit by 
clockwork. 2 claims. 


3,727. An improved magnetic toy." J. H.Hommmrsn. Dated 
February 11th, 1897. A ball, wheel, roller, or the like, is 
rotate and in most cases to also travel along the ground, &oc., while a 

re remains on or near its highest point. The ball 


| 


a loose vertical 
5 „ heavy weight, which 
is eccentrically supported, and a motor spring case which can be 
wound wp by à key inserted through au ing and which is pre- 
vented from unwinding with a ratchet wheel and pawl. А fri 
disc or toothed wheel on the spring barrel drives a friction diso or 
pinion on the shaft, and, therefore, causes the ball to roll and the 
portion of the shaft also to rotate. From the latter motion is com- 
munioated by friction or toothed wheels, worm wheel and worm to 
the shaft and magnet. This induces magnetism in the armatare 
above, upon which is fixed, or simply rested, any desired appliance, 
as а velocity and rider, a swinging arm, a figure on a ball, а disc, а 
balloon, or a top. Br Apart the shaft from the ball, the 
latter simply rotates without travelling. 4 claims. 


3.772. Improvements in portable electric lamps for use in mines 
and other places." S. F. Warxen. Dated February 12th, 1897. А 
portable lamp, for miners’ or other purposes, consists of an inoan- 
descent lamp mounted in а glass cylinder on the screw. cover of а 
metal casing containing two le finid galvanic cells, which are 
connected in series to the lamp. . 

so that the electrodes of one can revolve round the other in 
screwing on the cover which carries them The construction may be 
similar to that described in Specification No. 22,443, a.p.-1895, In the 
form illustrated the cell of vulcanite or other insulating material is 
divid d to form an annular upper portion serving as the s:cond cell. 
The cover consists of а screw ring and insulating disce, with an inter- 


vening layer with a mixture of resin and Portland cement or 
of Paris in equal quantities, with a little oil or grease. 
carbon oy im ted with sulphur are connected to flange 


metal rings set in the They contain insulating disos carrying 
the brass supports of zinc rods. The sinc in the annular compart 
ment is connected directly to a central contact for a screw-capped 
lamp, which is carried in a metal holder. The glass cylinder is held 
by a metal cover plate and bolts. The glass cylinder may be partly 
reflecting., The cover carries a handle. 5 claims. 


6,743. “Im te in electric accumulator plates.” 
Mayes. March 15th, 1897. The plates are made of lead 
wite woven or otherwise made into gause. In use, each plate may 
be enclosed in a perforated case of 
or plates of these materials may be 
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WIRELESS TELEGRAPHY. 


So much has been written on wireless telegraphy that Mr. 
Preece must have found it hard to say anything new about 
it in his lecture at the Society of Arts on the 5th inst. 
What appears to be new in Mr. Preeoe's discourse, namely, 
his theory, we are inolined to think is not true, The work- 
ing of his own system, which is at present in use between 
Lavernock and Flatholm, is due," he says, to the forma- 
tion of electro-magnetic waves of induction. These waves 
as they rise and fall set up electro-magnetic disturbances in 
conductors in their neighbourhood.” In reply to a question 
on the use of the long vertical wires in the Marconi system, 
Mr. Preece said that in the electro-magnetic system (his 
own) the lines of force were rings round the conductor, the 
wave front being horizontal and passing into space 
in a horizontal direction. The receiver must, there- | 
fore, be horizontal also in order that it may be cut 
by as many lines of force as possible. In the other 
case (Marconis) the lines of force were electrostatio, 
and at right angles to the lines of electro-magnetic 
force and tothe conductor. Therefore, to secure the greatest 
number of lines, the transmitting wire must be perpen- 
dicular, and the receiver also. It would appear from this 
that Mr. Preece considers that in the Marconi system the 
electrostatic lines of force from the transmitting wire, spread 
out into space far enough to affect the receiving wire. It 
is on this theory that he founds his opinion that the Hertzian 
waves travel in curved paths along curvilinear lines of foroe. 
Bat it is evident that electrostatic lines of force proceeding 
from the wire will go by the shortest possible path to the 
earth, as shown in M. Blondel’s paper on the theory of wire- 
leas telegraphy, which we published last week. The real 
transmitters of the signals acro space are the elec- 
tro-magnetic waves generated by the electric oscillations 
in the wire and the dielectric in its immediate neigh- 
bourhood. These secondary waves travel in straight lines, 
like light waves, except that they may have a somewhat 
greater spreading power owing to their lower frequency. 

The question of priority in the invention of wireless 
telegraphy has been revived by a letter written by Prof. 
Hughes in reply to inquiries on this subject by Mr. 
Fahie, From & copy of this letter sent to us by Prof. 
Hughes, we learn that he discovered in 1879 that the 
microphone was sensitive to electric disturbances produced 
by the extra current of an indaction coil. He carried out 
numerous experimenta on this subject from 1879 to 1886. 
With a telephone and microphone in circuit he was able to 
detect the electric disturbances at a distance of 500 yards 
from his transmitter. Prof, Hughes believed that these 
effects were due to electric waves, but these experiments 
were carried out prior to the date (1887-9) of 
Hertz's demonstrations, and Hughes found it imposible 
to convince scientific men at that time. He says 
“The President of the Royal, Society, Mr. Spottiswoode, 

| С 
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together with two hon. secretaries, Prof. Huxley and Prof. 
G. Stokes, called on me on February 20th, 1880, to see my 
experiments on serial transmission of signals. The experi- 
ments shown were most successful, and at first they seemed 
astonished at the results, but towards the close of three hours’ 
experiments Prof. Stokes said that all the results could be ex- 
plained by known electro-magnetic induction effects, and there- 
fore he could not accept my view of actual aerial electric waves 
unknown up to that time, but thought I had quite enough 
original matter to form a paper on the subject to be read 
before the Royal Society.” Prof. Hughes was eo discouraged 
by this opinion of Prof. Stokes, that he actually refused to 
write a paper on the subject. Evidently Prof. Hughes has 
only his extreme deference to the opinions of honorary secre- 
taries of the Royal Society to thank for losing the oredit of 
being one of the pioneers in the development of signalling by 
electric waves. Henry, of course, discovered long before 
Hughes, that electric sparks transmitted disturbances through 
walls and floors to considerable distances. The advance made 
by Hughes, appears to have consisted in the discovery that 
the microphone (i. s., the coherer) was a very sensitive detec- 
tor of electric disturbances. 

There have been several announcements lately that Marconi 
has discovered a means of making his signalling selective; 
but the means by which he effects this are as yet kept secret. 
A special correspondent writing to the Standard of the 8th 
inst. says that Marconi has succeeded in concentrating his 
electric rays for a distance of 8 miles by means of 
reflectors, but has found them ineffective beyond this 
distance. Mr. Marconi, he says, does not rely much 
on syntony, though the correspondent himself appears 
to believe in it. We are inclined to go with Marconi on 
this question. Syntony has been shown experimentally to 
be non-existent with an earth connected system such as 
Marooni uses. Prof. Lodge's system, which was not earth 
connected, and had very alight damping, is what is required 
for successful syntonic experiments. But where is Lodge's 
system? Why is he not signalling across the Channel, or to 
ships at sea? But after all syntony would be a very poor 
protection against the overhearing of messages, because the 
frequency of any receiver could be rapidly changed till the 


message was picked up. 


Niagara Falls Pumping Machinery.—At the time 
the D ll of the Niagara Falls Power Company was 
extended e chambers were excavated in the east wall. 
Each of these recesses is 14 feet high, 16 feet wide, and has 
a depth of 35 feet, the ceiling being of arch form. It is 


now announced that the о Falls Waterworks Company 


will instal two 6,000,000-gallon water pumping engines in 
these chambers, the Niagara Falls Waterworks Company 
being one of the companies allied to the Niagara Falls Power 
Company. These water pumping engines have been ordered 
from Fraser & Chalmers, of Chicago, and will be of the 
Riedler pattern. They will be direct connected to Pelton 
water wheels, driven under a head of about 120 feet. The 
pumps will be so arranged that either side of either of them 
may be used, and thus three, six, nine, or twelve million 
gallons may he pumped into the mains daily, as the demands 
of the water consumers make n The water will be 
taken from the Upper Niagara river and passed through a 
filtration plant before it goes to the pumps. The present 
pumping station of the company is located in the rear of 
the power house, and the removal of the steam plant will 
make it possible to instal more filters. The new engines are 
expected to be a source of considerable economy, as they will 


do away with the purchase of coal for fuel purposes, which is 
the main item of expense. At the time the International 
Niagara Commission was in session in London it was впр- 
geated that the great generators might be placed in under- 
ground chambers instead of in a power house, as at pre 
located, and thus do away with the Jong shafts connecting 
the turbines and generators. The adoption of the chambers 
in the wheel-pit for the pumping engines may yet lead to a 
still more novel and ly substantial electrical installation 
at Niagara Falls. The new „Дари installation will be 
completed in October. The Niagara Falls Power Compan 
is putting down 12,000 feet of power cable conduit, - 
ing from their central station to the new plant of the Union 
Carbide Company. This conduit is e of vitrified tile 
8} inches interior diameter, laid 36 in a nest, and sheeted 
n N A са. sewer tile г. ы рас the аш 
ile for the purpose of drainage. style of conduit is 
found шон" serviceable and is popular with the Power 


Company. 


Galvanic Polarisation.— Hans Jahn has repeated 
and extended his ious investigations on the polari- 
sation of a oell, and the energy requisite for the deoomposi- 
tion of the electrolyte (Zeit. Physikal. Chem., 1898, 18, 
899—425); the present values are ed as more accurate 
than those previously given; this is due, chiefly, to the use 
of a large ice calorimeter, which renders possible more acca- 
rate measurements of the thermal са. The values 
obtained are given in the accompanying table, where p, P, 
are the polarisations in volta at 0° and 40°; ddt is the tem- 
perature coefficient of the polarisation; «, the energy in 
calories necessary for the decomposition of a milligram- 
equivalent of the electrolyte at 20°; о and wa the heat 
developments at the cathode and anode respectively, calou- 
lated as indicated in the previous paper. 


| w | Wy We 


Salt. Po | Pwo | арја 
| 
ES Lo ux 2 a | — — = | 
Са ВО, 157; 1'43 | —00038 | 6777 —1007 | 42318 
Zn ВО, 269 48 -00035 | 11598 — 10-17 | +9006 
Od BO,  ..| 233 218 —0:0088 | 10234  — 8-77 | +2118 
Ou (NOS ..| 156 142 | —00085 | 6777 -—1007 | +9543 
Pb(NO,, . | 203 189 —0°0085 | 8915 – 92493 | 42351 
Ag (NOs); ..| 110 099 | —00028 +9817 


47 30 | + 8:58 


| 


It is seen that, except in the case of silver nitrate, the tem- 


ure coefficient and anodic heat are 

or all the salta. If the values for the cathodio polarisation 
be subtracted from the above 5 values, the resulting 
anodic polarisations are found to be identical, within experi- 
mental error, for all the salts examined, a result which is 
theoretically deduced for the salts of all strong acida; for 
weak acids, however, smaller values should obtain. The in- 
vestigations were extended to oxy-scids, and by the thermo- 
dynamical equations deduced by the author and Schönrock 
(Zeit. Physikal. Chem, 1895, 16, 45—71), the value of the 
polarisation E.M.F. is calculated for sulphuric acid, and from 
this the loss of heat of the battery ; the values obtained agree 
completely with the direct determinations. If, in the elec- 
trolysis of normal sulphuric acid, an anode of electrolytically 
deposited copper be amperes the total loss of heat should be 
equal to the difference between that due to the acid and thst 
due to the copper sulphate, and this also was experimentally 
verified. According to the previous theoretical investiga- 
tions, the polarisation is independent of the dissociation if 
the current is weak, and it was found to be so for the polari- 
sation in phosphoric acid. The polarisation, however, 
dependent on the occlusion of gas by the electrode, 

vary with different electrodes, and the author found that, by 
the use of a mercury cathode, the pu in sulphuric 
acid reached 2:95 volta, the logs of heat being 50 per cent. 
greater than with the platinum cathode. In the cage of the 
alkali salta, the polarisation should be equal for those salts, 
the hydroxides of which are equally dissociated, and this wes 
verified by determinations of the polarisation in solutions of 
sodium and lithium sulphates ; ammonium sulphate, how- 
ever, owing to the more feeble dissociation of the hydroxide, 
gave a much smaller value. The above is an abstract of 8 
paper by Hans Jahn in the Zeit. Physikal, Chem., 1898, 
26, 385—429. | 


practically identical 
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INDISPENSABLE ACCESSORIES 
TRIC TRACTION. 


OF ELEC- 


Вт HENRY E. P. OOTTRELL, A. M. I. O. E. 


(Continued from page 713.) 


Tux keeping of the trass low possesses the further advan- 
tage of providing for the fifth desideratum mentioned above 
іп a way that is impracticable with form fig. 21, where the 
truss is kept above the level of the tops of the pedestals, 
and the clearance below the car body reduced to a minimum. 
The rigid wheel base can, however, be equally reduced in 
both, so that desideratum 8 can be attained by either. The 
method of supporting the bolster frame on a swinging frame 


A Fias. 23 amp $4. B 


slang fore and aft by four ion links from the truck 
frame, in the case of fig. 21, admits of the longitudinal 


duces strains of unequal, and, therefore, charaoter, 
due to the wig, a the relative position of load and 


points of support in the framework, especially when stops 
oocur or curves are entered at high speeds. This 
longitudinal shifting in fig. 22 is impossible, while, on the 
other ing of the bolster transversely by 


links, as shown in fig. 22, tends to equalise the propor- 
tion of weight carried by the outer and the inner journals 


| 
Тү 


i 


8 
hs 


NN 


Fra. 25. 


when working round curves at high speeds, the outer end of 
the bolster tending to rise higher the . 
the quicker the speed, and thus counterbalance the oentri- 
fugal exoee which would otherwise b» generated. The fact 
of the truck delineated in fig. 22 affording a more efficient 


1 
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Fra. 254. 


support for the brake rigging, as previously pointed out, 
ensures that condition six is more certainly attained in this 
track than in the other, so that on the whole the track 
delineated in fig. 22 is superior to that delineated in fig. 21 


in four out of seven respects, and equal in the other 

Actual experience in the use of these improved bogie 
trucks has shown that they possess омы ш 
over the ordinary swing beam equalised railway bogie 


the springs supporting 


truck, which was itself the result of long and careful experi- 
mental improvement. The electric traction bogie has proved 
iteelf superior to the railway bogie in easy riding on 
straights, in freedom from swing on curves, and in general 
пеші from liability to leaving the track, notwithstand- 
ing that the wheels used therewith possess far shallower 
flanges and narrower treads than those used with the rail- 
vey bogie. The electric bogie has also proved itself steadier 
uuder the application of the brakes, the ordinary kicking 
up or lifting of one end and dropping of the other, with 
the clattering of brake blocks and uncomfortable jerking 
when suddenly stopped, has almost been done away with. 
The explanation of this superiority is of scientific interest, 
and withal extremely simple, as will be seen from the follow- 
ing чиш. figs. 28 and 24 apply to both the Brill and 
the Peckham bogie trucks, which are shown in outline in 


| oo 
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figs. 25 and 254, while figs. 26, 27, and 28 apply to the 
ordi standard bogie track for railways. The load sus- 
tained 8 2 the г а 
awiuging e rom the truck framing by four 
links, and is a plied 1 to the journals through the intermediary 
of springs. the case of the electric bogies these springs 
are placed vertically over the central axis of the journals, or 
immediately on each side of the same, so that the rise and 
(БАП of the journals in no leverage between them and 
e load (figs. 28, 25, and 254) ; but 
in the oase of the railway bogie the springs are fixed half 
way between the journals and the load, во that the springs 
carry the load at the outer end of a lever which is free to 
rise and fall with the slightest motion of the journals and 
throw very large unequal stresses on the springs, relieving 
one journal of a large proportion of the load and accumu- 
lating it on other, and vice versa. This momentarily releases 
one pair of wheels from the downward pressure of the load 


and leaves them free to obey any side impulse tending to 
throw them off the track, so that derailment at jointa, 
ints, and crossings, and round curves when the road is not 
in perfect fettle, is enormonsly facilitated in this form of 
bogie (fig. 28) as compared with the electric traction bogie. 
Figs. 24 and 27 show the leverage to which the two t 
of truck are subjected under the action of the brakes. The 
weights A and в represent the tive forces exerted by the 
brake at the two extremities of the track, A being the down- 
ward, and B (shown acting over a pulley) the upward thrust. 
When the motion is from в to А (see fig. 24), the downward 
pull of the leading brake blocks (in trucks 25 and 254) has 
8 leverage of 24 inches against 42 inches for the downward 
pull of the load, or 7 to 4 against tilting, while at the other 
end the upward lift of the brake blocks has a leverage of 
108 inches against 42 inches for the downward pull of the 
load, or 18 to 7 in favour of tilting, the result of the difference 
of the two leverages being against the downward pull of the 
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load (in the proportion of 11 to 7), but as the pull of the 
load is always vastly in excess of the push of the brake 
blocks, the stability of the truck is only slightly leas under 
the influence of brakes than when the brakes are not applied 


at all, 

In hg. 26, however, the downward pull of the leading 
brake blocks has a leverage of 45 inches against 21 inches 
for that of the load, or 15 to 7 in favour of tilting. While 


the wheels in the same place, and there is, therefore, no 
occasion for the front block to be drawn down or the rear 
block to be lifted up unduly above ita normal position. 
There isa form of truck still to be described, which is 
coming more and more into use for motor cars, and which 
presents many advantages over the ordinary form of four- 
wheel bogie truck which has already been considered. This 
has received the name of the Maximum Traction truck ; its 
chief peculiarity consists in placing as much 
as possible of the load (car and motor) over 
one pair of wheels (the drivers) which are of 
larger diameter than the other pair (the idlers), 
| thus increase the proportion of useful 
adhesion for tractive and braking 
and do away with the necessity of four 
motors. Both the Brill and Peckham Com- 
panies mapufaoture tracks of this character, 
the Brill Company having been first in the 
field, but there are several important points 


in which their tracks differ, and these are well 
worth consideration. The designed dispro- 
раво between the Ма age carried by the 
jrivers and the idlers in maximum traction 
track would be immaterial were it practicable 
to always run with the idlers leading, as under 
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at the other end the relative leverages are as 87 inches to 21 
inches, or as 29 to 7 in favour of tilting, the result being a 
general leverage in favour of tilting against the load of 44 
to 7 which materially reduces the disparity between the pull 
push of the brake blocks, and dangerously 
reduces the stablility of the truck. 

The conclusion to be drawn from the above is, that the 
peculiarities in the construction of the electric bogie trucks 
renders them far more adaptable to the case where brakes 


are applied utilising momentum or air power instead of hand 
wer than the railway types, and therefore more suitable 
or the requirements of electric traction. 

Owing to the M eed Dae зо ME o 
the frame, there is no displacement of tbe centre of 
gravity of the load carried, and consequently the only 
difference in weight brought upon the two sets of wheels by 
the act of stopping is that due to the horizontal component 
of momentum, this for the same load is the same in all 
trucks. The steadiness of the truck, and the fact of the 
brake blocks retaining their normal position during the 
stops, makes aocuracy in adj t of the blocks less 
essential. Practically, the brake shoes are always applied to 


HE 


this condition of running, no matter how small 
the proportion of the whole load carried by 
the idlers might be, so long as it was sufficient 
when united to the weight of the wheels and 


Е axles and that end of the truck, to knock any 


ordinary accidental obstractions which might 
be present on the track out of the way, the 
idlers, under the application of the brakes, 
would have no tendency whatever. to jump off. 
With present appliances and under existing 
mue conitions on electric roads this is an 
im ility. The usual arrangement is to 
make the idlers on the respective tracks face 
each other, so that whichever way the car 
mey Бе ranning, one set of idlers will led 
and one set of drivers follow, and vice versa. 
In the set of idlers which follow, the proportion 
of the weight carried may be easily reduced so 
as to be less than the tendency to lift developed 
by the application of the b and then the 


à idlers would unavoidably jump off the treck, 


without some special provision is made to 
counteract this tendency. 

In these tracks, with the object of concentrating the 
major proportion of the load on the drivers, the car body is 
supported as close to the axis of the driver axles as the 
details of the design of the track will permit, while to 
counteract the tendency of the idlers to jump the track 
when the drivers lead, an additional support for the car body 
is fixed close to the idler axles. This additional support 
only comes into play when the idler wheels commence to 
lift, and the oe tendency is at once checked by the trans- 
ference of an additional proportion of the load from tbe 
drivers to the idlers, This transference varies in proportion 
to the amount of the lift, the limit being the bringing 
about of an equality of load between the two aeta of wheels 
In this way the amount of lift can, in any case, be kept well 
under the depth of the flanges, and the tendency to derail- 
ment practically neutralised. It ought to be noted, however. 
that whenever the brakes are applied with the driving wheels 
of а maximum traction truck leading, and the additional 
support of the car body is brought into play, the truck in 
question, for practical в, ceases for the time being to 
be а maximum traction truck, as the drivers no longer carry 
the designed excess of load increasing their useful adhesion. 
To do away with the above defects of a maximum traction 
truck under existing running conditions, the author would 
suggest the advisability of using small turntables at the dead 
ends of tramway lines, on which the trucks could be indi- 
vidually turned by the motor men without interfering with 
the cars, п us to reversing the direction of the joarney. 

In both types of truck under consideration (figs. 29, 30, 
80a, and 305) all the supporta are spring cushioned, as is the 
case with the other forms of trucks previously considered. 

In the type given in fig. 29, the car body is Ligen 
under normal conditions, by two radial flanged plates 
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forming a socket, between the sides of which a correspondin 
projection in the underframe of the car body is retained, 


this socket fulfils the functions of a * King" pin, which , 


this type of truck does not possess. The surface of these 
socketed swivelling plates is considerable and unavoidably 
no protection can be efforded to them against dust and grit, 
во that lubrication is a constant source of trouble. 

The centre of the swivelling socket is 12 inches from the 
axis of the driving axle, so that with a wheel base of 4 feet 
6 inches, the drivers carry {ths (78 per cent.) of the load 
and the idlers #chs (22 per oent ). e motor is suspended 
half-way between the two axles so that half the weight is 
carried by each axle. Taking the whole load (car plus 
motor) in accordance with ordinary home as being 
6 plus 1 tons, distributed as above, the effective weight on 


Weight 


TABLE VII.—OANTILEVER EXTENSION TYPES. 


| | 
Car truss. Limiting length of body. 


detailed in the consideration of the bogie trucks of the 
respective companies in question. 

Figs. 304 and 305 are an elevation and plan of a maximum 
traction track which is designed from a different point of 
view to the foregoing. The bolster supporting the car body 
is located further from the axis of the driving axles 


(18 inches) so as to make room for its support by four links 


transversely, which equalise the weight on the journals, us 
described in the bozie truck, when going round carves, and 
keeps the centre of gravity low; but the supporting boleter 
carries a segmental swivelling plate, at the farther end of 
which is the * King" pin, usually only 6 inches away from 
the aris of the driving axles, but capable of adjustment to 
E desirable interval. ; 

he importance of bringing the swivelling centre of the 


аа а — — 


complete. Description, Wheel base. | Bpring base. | | Remarks. 
Single Trucks. 
Var A.—High Speed Single Tracks, 
Ibs, | | | | Closed Ope 
i osed. n, 
4,400 | Standard, a. 6 ft. 8 in. | 18 ft. 4 in. To suit body 18 to 20. 28 to 80. For high speeds and double- 
4,800 ^ Extra long, 94 ... Sta " 14 ft. 6 in. 3 20 to 22. 98 to 92. 1 decked cars. 
5,00 Metropolitan Special, 10 " | " ' " | 20 to 24. 30 to 35. | Extra long and extra heavy. 
Vanrety B.—Moderate Speed Bingle Trucks. 
4,200 Excelsior, 7в ... ias 6 ft. 8 in. 13 ft. To suit body | 16 to 18. 24 to 26. | f For ordinary speeds and single- 
4,300 | Excelsior, 77 > » 16 ft. | е í | Bhort or extra long. ( decked cars. 
4,700 , Extra long, 7D ... б 18 ft. Б Extra heavy. Cincinnati special. 
Cantilever bogie types. | 
Varı TY C.—Oentre bearing flexible bolster, long wheel base; City and Suburban services. | 
3,800 | No. 14 . | 51t.6in. to 7 ft. - i i 28 to 35 morse | Moderate speeds. 
4500 No. 14 .. vis V " | "T | | 45 motors xtra strong. 
Vanrery O'.—Oentre bearing swing bolster. 
4,200 No. 144 Za 5 ft. 6 in. to 7 ft. | 888 | ! 28 to 35 f double | High speeds. 
5.000 No. 1124. " ie | 45 ‘(motors 7 Extra strong. 
Vannrr D.—Bhort Wheel Base; -City and Suburban Trucks. | 
4,200 No. 14в ... Att. to 4 ft. 6 in. ‘es | | 98 to 35 ... ii | sar 70 per cent. of load 
| on drivers. 
4,200 No. 14s ... “as v - | н cue iis | For two motors. 
| Maximum traction types. 
VaniBTY E.—Bhort Wheel Base; Urban Service. Р | 
. 8,600 | Middlesboro special [Aie Ebr tae йз | © | 28 to 35 jus ini | ree шо; 80 per cent. of load 
on vors. 
3,400 Swing bolster, 14 2. є ET ME .., Bingle motor. 
4,200 Ixtra strong, 14 8 & | ies ! на е © ..; Double motors. 
Locomotive types. 
Vanrety F.— Single Trucks; Mining Service. | 
4,800 | No. 16 .. .. ..| 6 ft. to 7 ft. КТ Cantilever V 
| pension as as 
| | members. Single or double 
| motors. 
Үлаштү G.—Double Trucks; Heavy Locomotive Service. 
7,000 No. 17 see 6 ft. to 7 ft. | | Extra heavy, weighing, with two 


TI | 


the drivers would be 22th tons and on the idlers 14th tons, 


so that the former actually carry 71 per cent. and the latter 
29 per cent. of the total load. This proportion is evidently 


excessive when the trucks are running with drivers leading 
and entails the frequent calling into play of the additional 
support, $.s., the transference of load from driving to idler 
wheels and the addition of new frictional area to the 
normally excessive frictional area of the swivelling socket. 
It should be noted also that the omission of a definite 
swivelling centre in this type of track must produce moat 
undesirable strains on the car body, which is, therefore, 
quickly weakened and knocked to pieces. 

In the type given in fig. 80, the only essential difference 
lies in the substitution of a “King” pin for а swivelling 
socket, which arrangement does away with the undesirable 
strains in the car body, and also reduces the surface of the 
frictional area affording normal support to the oar body. 
The other differences are similar in character to those 


G.E. 57 motors, about 19,000 
lbs. per truck. 


| 


car body as close as possible to the axis of the driving axle is 
obvious, as upon this distance depends the s the driving 
wheels occupy between the car sills when the body swings, 
and .hence with the height of the sills above rail level con- 
stant, places a praotipal limit on the diameter of the driving 
wheels, Except when the car body is actually swinging 
round its centre of support, the rubbing surfaces of this form 
of swivelling plate are always protected from dust and grit; 
they are self-lubricated from an oil well in the under plate, 
and the wear and tear and maintenance is thus reduced to a 
minimum. ! 

To relieve the * King” pin from shearing strains and 
consequent grooving or rupture, the plates are socketed into 
each other, во that when in position the car body could be 
swung, even if the “King” pin were entirely removed. The 
motors in this type of truck can be carried outside the 
driving axle and supported on the cantilever extension trusa, 
By this method of carrying the motors the load сап be so 


D 
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distributed that as much as 90 per cent. of the total can if 
desired be concentrated on the driving axles, and 10 per 
cent. only relegated to the idlers. : | 


The proportion of the area of rubbing surfaces of the 


segmental plates and the “King” pin to that of the 
swivelling sockets described in the previous type, is entirely 
in favour of the present type ; ad no undesigned and un- 
desirable strains are induced in the car body when swinging. 

The stability of these tracks ranning with the idlers in 
front under the application of the brakes is remarkable, the 
leverage being almost wholly in favour of the load. In a 


truck of the same wheel base as that given in fig. 254, 


leaving the motor out of consideration, the leverage (with 
20-inch idlers and 38-inch drivers) in favour of the down- 
ward pull of the brake blocks would Ъз 18 inches, against 
66 inches for the downward pull of the load, or as 11 to 8 
against tilting, while at the driving end the upward lift of 
the brake blocka has a leve of 108 inches against 66 
inches for the downward pull of the load, or 18 to 11 in 
favour of tilting, equal barely 13 in favour of the brake lift 
as against the downward push of the load, the general lever- 
age against tilting being as 11 to 10} in favour of the load. 

The brake rigging ig of the upright lever type, the pressure 
on the idler wheels being reduced in proportion to the reduced 
weight they carry by pulling against a spring back of the 
pilot brake beam instead of pulling directly against the beam 
itself, the pressure on the pilot blocks being limited to that 
given by the compression of the spring. The upright 
levers are carried on a centre beam next to the bolster. The 
attachments of the rods connecting the floaters to the bir at 
the centre of the car are brought so near the centre of swing 
that there is no need for compensation for said swing. 

The advantages of the maximum bearing traction trucks 
of this type can be summarised as follows : — 

1. The centre bearing “swing bolster” relieves the car 
body, the wheele, flanges and track from all strains due to 
rigid side bearings, and removes all tendency in idlers to 
leave the track. ä 

2. By the suspension of the motors outside of car body 
and close over the driving axle, a larger percentage of load 
on the driving axle is obtained than by any other arrange- 
ment withont risk of derailment. 

3. The overhanging pivot bearing of the car body reduc 
the swing of driving wheels between sills to a minimum, 
allowing the use of narrower cars and relatively bigger 
driving wheels. 

4. The arrangement of the springs is such that two com- 
plete sets are interposed between the car body and the axles. 

5. The brake connections are ғо constructed as to 
differentiate the brake pressure on wheels in proportion to 
the weight carried. 

6. The distribution of the load is such that no special 
arrapgement of springs is necessary for idler wheels to keep 
them on the track, and the effective load on drivers for 
ш is increased some 10 per cent. over most other 
orms, | 

7. The brakes are constructed on the gravity principle 
without links, pull-back springs or other movable parte on 
the spring attachment over sniall wheels, all noise is done 
away with, the wearing parts are reduced from 24 to 4 in 
the brake rigging, and thus maintenance is reduced to a 
minimum. | 

As an example of the way in which the fandamental ideas 
underlying the type of track selected by the Peckham 
Compsny have been preserved while the details have been 
modified to “meet the varied requirements of electric 
traction, the table of the standard trucks manufactured by 
that company is appended. (See page 757.) 


(To be continued.) 


THE ROYAL SOCIETY CONVERSAZIONE. 


Tue show of apparatus at the first conversazione of the 
Royal Society on the 8rd inst. contained many things of 
considerable interest to the electrical fraternity. Though 
most of us have already heard a good deal about some of the 
exhibits, still the most of these inventions have first seen the 


no reason to b3 asham 


light of day within en ery year; and physical science has 
of ita 12 months’ output. 
The influence machine exhibited by Mr. W. R. Pidgeon 
marks an advance in the right direction. The loss by leak- 
age from all influence machines hitherto in use is enormous, 
and Mr. Pidgeon's improvements have been successfully 
directed to the reduction of this loss. His tinfoil seotors 
and inductors are mounted on glass ог vulcanite in the usal 
way, but they are also covered over with a layer of rosin and 
paraffin wax, to During leakage from the edges. The 
machine, in its design, is a combination of the rotating 
late and fixed inductor type. It starts very readily, is тегу. 
ittle affected by moisture or dust, and requires no enclosing 
cage. The output is from 4 to 6 times that of similar 
machines with unooated plates. TE 
A Wehnelt interrupter, of German make, was exhibited by 
Mr. A. A. Campbell Swinton. The novelty about this form 
of the instrument consiste in a screw adjustment for the 
platinum wire, by which a greater or less length of the wire 


can be ex to the acid. The platinum wire slides ins 
porcelain tube passing through the side of the glass container 


to the point where the platinum wire is connected to the 
adjusting screw. This arrangement forms a very convenient 
means of regalating the amount of current supplied to the 
coil. Mr. Swinton showed some pretty experiments with his 
Wehnelt break coil; the repulsion of an aluminium ring by 
ап eleotro-magnet; the passage of a current through a 
slightly heated а rod; and rotating mirror experiments 
to show that the frequency of the interrupter could be 
varied within wide limits. 

Microscopic а showing the effects of strain in 
metals were exhibited by. Prof. Ewing and Mr. W. Rosen- 
hain. These specimens showed that when metals are strained 
beyond the elastic limit, plastic yielding takes place by 
numerous slips occurring on cleavage or gliding planes within 
each of the crystalline grains, as explained by the exhibitors 
іп a paper read before the Royal Society оп March 16:h. 
These slips are shown by dark lines or bands appearing on 
the face of a polished specimen when it is extended or com- 

, or otherwise strained. 

Mr. Shelford Bidwell has already made many interesting 
discoveries in connection with the opon properties of the 
eye. His exhibit this year explains how it is that a bright 
object when ont of focus on the retina is not merely blurred 
but shows a large number of distinct images. An incandes- 
cent electric lamp filament, seen through a lens from a 
distance of a few feet gives as many as 400 ima 
Bidwell has demonstrated that the effect is due to the dia- 
phragm action of the cellular structure of the transparent 
media of the eye, and may be imitated by means of a lens 
covered with a few layers of gauze. 

Nernst electric lamps were exhibited by Mr. James 
Swinburne. These lamps appear now to have reoeived their 
final form, though they are not yet on the market. The 
20-candle lamp looks externally exactly like an ordinary 
carbon filament lamp; the translucent bulb, however, is only 
used to soften and diffuse the light. The refractory penal 
is about $-inch in length and about the thickness of the lead 
of a pencil. It is attached at its ends to two platinom 
wires and is surrounded by a small cage of platinum wire 
which effects the ашчу heating. It is claimed that 
this lamp gives 1 O.P. per 14 watts with a life of 500 hours; 
at 2 watts per candle the life is said to be eternal. A small 
solenoid in the socket of the lamp cuts out the platinum 
heater when the lamp is lighted. The lamp is made to fit 
on the present fittings. The lamp gives a very steady white 
light. Granting all that is claimed for this lamp, the first 
cost, with so much platinum wire in its structure, must be 
considerable. 

A Michelson echelon grating spectroscope, made for Lord 
Blythswood by Mr. Hilger, was exhibited by the latter. 
This new arrangement has a resolving power of 118,000; 
т сар и. пив at considerably ia cost, e. is more 
uminous than diffraction gratings o 1 wer. 

One of the most interesting exhibits was Prof. Hela Shaw 
and Mr. A. Hay’s of the application of stream lines to 
determine experimentally the distribution of magnetio lines 
of force in fields containing paramagnetic or di 
bodies. Prof. Hele Shaw has been ing for some 
years back at these stream lines, and has appli his method 
to the problems of Naval architecture, His method is to 
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cause a fluid, preferably glycerine, to flow in a thin sheet 
between two transparent plates, and show the stream lines 
by bands of colour at equal intervals, When a partial 
obstruction is introduced, say, half the thickness of the sheet 
of liquid, the stream lines show the effect produced by a 
diamagnetic body in a magnetic field. When a reoess is 
made in one of the plates во as to widen the channel, the 
stream lines show the effect produced by placing a para- 


body such as iron in the magnetic field. Probleme 


magnetic 
that have defied mathematical treatment have already been 
solved by Prof. Hele Shaw’s experimental method. ; 

Mr. Duddell's beautiful oscillograph, Prof. Callender's 
meters, and a new thermo-electric combination of constant 
E. M. F. by Prof. W. F. Barrett, each received all the attention 
they deserved. E 

Sir W. Crookes exhibited the apparetus by means of 
which he had succeeded in isolating a new element, victorium, 
after a Herculean labour of 25 увага. The plan adopted 
was to inoandegc» the material by cathode rays, take the 
вресіговооріс image, till by continued. fractionation a per- 
manent spectrum of a few lines was reached. 


THE NATIONAL TELEPHONE COMPANY'S 
STAFF DINNER. 


Tux annual staff dinner of the National Telephone Com- 
pany, which was held at the Trocadero Restaurant last 
Friday evening, was as tuccessful as these gatherings usually 
are. 


The CHAInMAx, in proposing the toast of The National 
Telephone Company,” said that the past year had been one 
of unprecedented activity and И” ity for the under- 
taking. During the 12 months they had added over 15,000 
subscribers to their list, as compared with 12,000 in the pre- 
oeding year, and they had opened in different parts of the 
country no fewer than 87 new exchanges. Taney were now 
sending 542,000,000 messages per annum, whereas the 
number of telegrams sent by the Post Office Department was 
83,000,000. Oat of the company’s 874 exchanges in this 
country they had suoceeded in placing 692 largely undergroand 
on the twin-wire principle. In other words, nearly 80 per cent. 
of their plant to-day was of the most modern description. 
They were threatened with competition, but he did not 
believe that anything of the kind would work in connection 
with the telephone service. It might go on for a time, but 
it was not possible as a родо ре A great change had taken 
place since they last met in what he might call the political 
aspact of the telephone question. The Government had 
made up its mind to a new de On the morning fol- 
lowing the last debate on the matter in the House of Com- 
mons, the Times gave them this advice: Don't whine.” 
Well, they would not. Whatever the new situation might 
be, they would face it like men, but they had the right to 
ask for equality of treatment with competitors. If they 
were given that he believed the company, with its loyal and 
наа staff, would have no reason to fear the 
result. , 

Lord Harris, in responding, said it was remarkable that 
the public should support the service to the extent they did 
in face of the condemnation that had been passed upon the 
service. He thought that showed conclusively there was 
some merit in it. By degrees Parliament was being 
educated in the intricacies of the delicate service which was 
of so much use to the public. The company was entitled to 
fair treatment from the authorities, and that he thought it 
would get when Parliament thoroughly understood the case. 

Sir J. Fercusson, M.P., said he was ро to belong to a 
company that conferred a distinct banefit upon the public. 
he formerly made the agreement with the company on 
of. the Post Office he confessed he did not anticipate 
interpretation that had been placed upon it by those 
succeeded him. He regretted that accusations should 
made that were ill-founded. It was extraordinary, for 
ple, that a Minister representing a Department should 
the number of telephone lines at rather less than 50 per 


E 


M 


zi 


cent. of the actual number. Не denied that undue pre- 
ference had been given to anybody by the company. He 


— 
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erpres:ed a hope that the terms which had been mentioned 
as those under which the сорай was to be treated would 
not be realised. He paid a high compliment to the efficiency 
of the staff, remarking that if they were ju:tly dealt with 
they would bs able to meet any competition. 

he toast of “ The Guests” was proposed by Mr. W. A. 
VALENTINE and replied to by Sir ArsERT K. RoLLIT. 
„Electrical Science " was proposed by Mr. D. SINCLAIR and. 
responded to by Prof. D. HUGHES. ! 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Capacity TESTING. 


Ат the meeting on Thursday, April 27th, 1899, a paper by 
Mr. J. Elton Young on “ Capacity Measurements of Long 
Submarine Cables," was down for discussion. In the absence 
of the writer, Mr. Murphy gave an abstract of the contents 
and described the modification of Gott’s test which he had 
suggested to Mr. Elton Young, and which was the leading 
matter in the paper. It is to be regretted that the paper 
received euch scant attention from the members of the Insti- 
tution, for as Mr. Charles Bright remarked in the discussion, 
telegraphic papera are extremely rare, and we might add are 
likely to continue as rare in the future unless they are better 
appreciated when one does put in an appearance. 

Unfortunately, we must admit that Mr. Murphy did not 
add tothe interest such a subject was likely to evoke, aa his 
treatment of the methods of capacity testing, however well 
suited to an audienoe eolely com of nese ara experts, 
was anything but encouraging to the so-called heavy elec- 
trical engineer whose ideas of capacity testing are limited to 
an academic acquaintance with Kempe's standard treatise. 
This was made painfully manifest by the rapid thinning of 
the audience and the distranght expression on the faces of 
most of those who remained to the end of the meeting. 


_ u Me. Marphy feelingly alluded to his early experience in 


capacity testa of cables when he dispaired of even hoping to 
ever attain the qualities requisite to the well-being of a cable 
electrician, He reminded those who were not 80 well versed 
in such questions as he is, that any result almost could be 
obtained by varying the method of test. He briefly ran 
through the different methods employed, and gave the 
explanation why Gott’s method is usually adopted, that it is 
leas affeoted by battery leaks than most of the others, but, 
on the other hand, leakage through the dielectric during the 
charging period requires the slider on, say, Kelvin- Varley 
slides to be continually moved towards the earthed end of 
the slides, and the apparent ratio of capacities differs from 
the true ratio due to the conductivity of the dielectric. He 
had suggested to Mr. Elton Young that the teat might be 
modified by shunting the capacities with resistances, or, as 
we should prefer to describe the connections, by taking an 
ordinary Wheatatone bridge and placing the capacities 
across two of the arms usually designated as R and x 
respectively. 

r. Alex. Siemens followed by discussing the formula 
given by Dr. Hopkinson, in which there are three terms : 
instantaneous capacity, residual charge or absorption, and 
conductivity of dielectric. He thought the eubject might be 
taken in hand by young students, who should try to separate 
the elements of capacity. Departing somewhat from the 
subject of the paper, he pointed out that the K R law 
required modification, as K was not a definite quantity, as it 
is assumed to be. He likened the soakage element of 
capacity to the effect of lining a pipe for water transmission 
with a spongy material, and went on at some length to discuss 
the question of cable speeds and the improved results Messrs. 
Siemens Bros, had obtained by paying special attention to 
ће “ soakage element of capacity. 

'The discussion at this point was adjourned until the 4th 
inst., when Mr. Charles Bright began his contribution to the 
discussion by debiting the points raised by Mr. Siemens 
regarding cable speeds—a matter, as the chairman, Dr. 8. P. 
Thompson, pointed out, not germane to, or, at least, not 
directly connected with, the r. Proceeding to Mr. 
Young’s paper, Mr. Bright sai the great point was its 
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conciseness. He thought many people did not realise the 
importance of really accurate capacity tests of submarine 
cables in such cases as where the sealed end of a cable was 
covered with a film of gutta-percha. Any results might be 
obtained if retardation was omitted. Balancing leakage and 
absorption by the method suggested was extremely satisfac- 
tory; this point he thought had been made clear. Here the 
chairman intervened and cut short the remarks Mr. Bright 
evidently intended to make on the subject of the paper, a 
summary proceeding Mr. Bright vigorously protested against. 

Mr, Taylor үа out that the capacity 
as measured ешш two factors 
from the Hopkingon equation was not the 1 
working capacity, and the value of K R $ 
based on instantaneous capacity is not the 7) 
true опе, being too high. In some | 
experiments on cables of the Eastern 
Telegraph Company he found that 
mechanical inertia and the stiffness of 
fibre suspension and opposing E.M.F. in 
the coil of the receiving instrument 
limited the speed, and present instruments 
do not respond to the frequent impulses 
on fhort cables. Calculations on à common 
constant are therefore necessarily mis- 
leading. Mr. Smith rose to refute Mr. 
Siemens’s statements as to speed, but was 
реа suppressed by e chairman, 

. Murphy then briefly replied, citing 
Some experience as to the speeds of cables 
and peculiarities in connection with the 
Siemens’ loss of charge capacity test. 
Dr. Thompson acknowledged that to Mr. 


€» Volts 


Oliver Heaviside is due the suggestion that we cannot ignore 


the ¢ffect on speed of the self-induction of the copper core of 
a cable; the whole subject now is regarded in the same way 
as an alternating current problem. 

Mr. P. V. McMahon then read his paper on “ Electrical 


Locomotives as far as time permitted, illustrating his 


subject by slides, 


CORRESPONDENCE. 


Victoria Accumulator. 


Referring to the criticism which appeared in your last 
week's issue by “A Contributor," upon the subject of our 
patent accumulator, we shall be greatly obliged if you will 
kindly insert in your next issue the letter which we send 
you herewith, and which is a complete reply thereto. 

The discharges of the cella “D” and “В” were not 


uniform because the cell “B” was hurriedly despatched for 
the Paris test on March 8rd last without being completely 
formed, and it was explained that this particular cell was 
only required for testing the solidity of the paste under 


sae кешт heavy discharges. 


he cell “ В” was subjected to a discharge described in 
your issue of the 14th ult, as your contributor will see, 
That trial was 
made on March 7th in Paris. Since then the same cell has 
b-en brought to Halifax without liquid, and at its next 


which was abnormal for its size and weight. 


discharge on March 20th, gave a capacity of 165 ampere- 
hours аё a discharge rate of 40 amperes. We claim that the 
Victoria accumulator is the only one which could have stood 
such an extreme test without being totally destroyed. 


Naturally the capacity of the cell, subjected to such an 
exceptional test as that on March 7tb, would be lower than 
the capacity of a cell which had been completely formed and 


which was never subjected to abnormal discharges. 


Regarding the efficiency, we give below an extract of a 
report made by Mr. Sappey in December, 1897, in London :— 


Experiments No. 3.—The charge at the rate of 35 amperes was 
made on December 19th, 1897, and 176:045 ampere-hours were put in, 
A discharge made the following day at 
the rate of 136 amperes gave 16412 ampere-hours, or 338:83 watt- 
hours. The energy efficiency was 7705 per cent., and the current 


equal to 439:82 watt-hours. 


efficiency 93:22 per cent. 


Experiment No. 4.— The cell was charged at the same rate, and 167-3 
ampere-hours put in, equal to 391-19 watt-hours. On 
this cell at the rate of 62:5 amperes it gave 147-807 ampere-hours, or 
297 76 watt-hours. The current efficiency was 83:91 per cent., and the 


energy efficiency 76:11 per cent. 


Further, he says that, “a discharge of 8 15 (this should 
read 8°15) amperes per kilo. of plate the energy efficiency 
dropped euddenly to 50 per oent. 

Our emission to state the rate of charge was apt to lead 
your contributor to a wrong conclusion. T 


Bfficieney in current 0935 X 


E fieiency in cnorgy 492 X 


We enclose herewith adiagram of the charge and discharge 
of this cell. The figures will show that at such a high rate 
of charge the efficiency must fall considerably. 

As to the comparison with the Falmen accumulator, to 


. which your contributor refers, we send you herewith the 


reprint of the report of di made in July, 1896, and 
Novembar, 1897, and the accompanying letter from Mr, 
Sappey, which epak for themselves, The cells have been 
subjected to 16 months intermittent and very hard work in 
driving & heavy carriage in the streets. We have indisput- 
able and documentary proof of the working of the battery in 
& heavy street traction for over 18 months. 

If your contributor would like to examine these proofs or 
to make an actual test of our accumulator for himself, we 
shall be pleased to place all the facilities for doing ко at his 
disposal. 

The Eclipse Brass and Copper 
Company, Limited. 
A. B. 


Halifax, May 2nd, 1899. 


Baron R. de Watteville, Paris. 


Dear Bir,—In reference to the question of the durability of the 
“Victoria” accumulator, I think the moet satisfactory way of 
answering that question is to give you the results of some tests 
made on the battery in July, 1896, in November, 1897. 

I enclose copies of these discharges from which you will eee that 
there has been very little (if any) falling cff in the capacity of the 
battery daring 16 months, although it has been working in an inter- 
mittent and very disadvantageous way for the battery. That the 
active material, the subject matter of this invention, is a remarkable 
improvement in accumulator construction, is without any question. 


(Sigred) R Sapper. 


No. 1. — Décharge d'un scoumulateur “ Victoria” destiré à 
tener e une batterie de 100 éléments. Faite à la date du 8 
uillet, А , 


November 5th, 1897. 


Courant motrioe. 
Temps. à o'rcuit ouvert. dix ype 
Potentiel. 
ss 35 amperes. 197 vita. 
$ heures. 34 i 197 „ 
1 1 84 1 193 „ 
là „ 84 " 191 , 
2 ii 94 " 185 „ 
2À 1 838 „ 18 „ 
8 м 39 „ 17 T 
Arrét des essais. 
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No. 2.—Décharge d'un accumulateur “ Victoria” destiné à rentrer 
dans une batterie de 100 éléments. Faite à la date du 10 Juillet, 


1896 
: 5 
| F 61 rioe. 
Temps à circuit ouvert. eros 0 volta. x 
DS EE is 7 
e | 42 amperes 19 volts. 
$ heures 42 и 19 , 
" 415 » 1:88 „ 
là „ 415 „ 18 , 
n 39 » 17 » 
Arrét des essais. 


No. 3.—Dóobarge du meme accumulateur “ Victoria” sorti de la 
batterie de 100 éléments, ар: з 16 mois de travail variable—en date 
du 2 Novembre, 1897. 


t |. Force électro-motrice. 


Temps. | А giu а 2:1 volts. 
| Potentiel. 

25s ! 28 amperes, 195 volta. 
4 heures. | 27 н 19 " 
l , 27 D 195 „ 
14 n 27 oe 1°95 99 
2 n 27 a9 | 1:04 " 
21 „ 26:5 "А | 1904 „ 
3 ñ 26:5 ‘i | 1904 „ 
34 „ 26 181 „ 
4 й | 172 5 


25 9? 
| Anét des essais. 


Déo du même accumulateur “ Victoria sorti de la batterie 
de 100 éléments, apròs 16 mois de travail variüble en date du 


3 Novembre, 1897. 
Temps. F 

Potentiel. 
7 85 amperes. 19 volta. 

4 heures. 41:5 $i 195 „ 

i 4185 „ 1905 „ 

1} » 4l n 1:89 n 

2 » | 405 " 187 „ 

21 „ | 3905 „ 17 » 

‚ Атто des essais. 


| 


Electric Piping. 


I have read with interest the articles under this heading 
which have recently appeared in your papers. 
It is satisfactory to note that electrical engineers are at 
length awakening to the necessity of providing an improved 
system for the wiring of buildings for electric light and 
power. No system has as yet been devised which can be 
considered perfect, and so widely divergent, and, in many 
ways opposite, are the qualifications which a system to be 
ect must it is very far from probable, this 
ideal will ever be attained ; it is, however, possible to combine 
the qualities of a system with carefal workmanship, and thus 
obtain very nearly perfection. | | 
In many cases a water-tight system is imperative, and the 
atmospheric conditions in this country are such, that in 
every case water tightness is a very important advantage, 
and no system can be considered perfect which is not water- 
tight. Water tightness implies dust tightness, and this is 
very often a point of nearly equal importanoe. - | 
ith all due respect to the authority from whom Mr. 
Waterhouse о do not think that we can treat the 
question of fire as a “bogey.” It is an undeniable fact that 
fires can originate, and have originated, in electrical work, 


and while it is no dcubt true that most, if not all, electrical 


fires are due to the bad work which is, unfortunately, far too 
common in this country, yet the question must be faced, 
and all systems condemned which are not, within reason, 


fire-proof. 

TG me ib decir that ioo nob ww being made of what Mr. 
Waterhouse terms “m i tection.” We must 
remember that thousands of miles of gas piping are in daily 
use in this country, and that even though much more serious 
consequences may result from the cutting of a gas pipe than 
from the cutting of the lead sheathing of an electric cable, it 
has not been found n to run gas pipes in steel tubes. 
We must also remember that it is not the general custom 


questionable benefit. 


to use the walls of & building as & pin cushion, and riddle 
them with nails as the advocates of conduit wiring would 
have us te suppose. Many thousands of lamps are wired both 
iu England and Scotland on lead-covered systems without 
additional protection, and, as far as my own experience goes, 
and from the report of other engineers who have executed 
large contracts on such systems, [ am strongly inclined to 
the opinion that in general no further protection than the 
lead sheathing is necessary. Where cables are subject to 
unusually rough treatment a lead-sheathed cable can be 
efficiently protected by an armouring of galvanised iron wires 
laid outside the lead, or by passing the cable through a piece 
of gas barrel or similar кш. in most cases, however, the 
cable can be so placed as to be quite out of danger. I do 
not for one moment wish to deny the advantage of a system 
proof against all attacks, but “mechanical protection ” seems 
to me to be bought at too dear a price if it involve the sacri- 
fice of the water and dust proof qualities of a system; and 
if it necessitate the “ drawing in” of cables into tubes with 
bends and tees of more or less rugged interior, and the liability 
of seriously injuring the cables during this operation, it is a 


G. A. Clark. 


We have read the article contributed to your issue of 
April 28th, by Mr. L. M. Waterhouse, A. M. I. C. E., and 
E.E., on ‘Electric Piping,” and quite coincide with the 
views he ex . Hitherto, we have used wood casings for 
our wiring, but are pleased to say that we have adopted of 
late the “tubing” manufactured by the Simplex Steel 
Conduit Company, Limited, and found that the resulta were 
eminently satisfactory, and in cost much less than wood 
casing, taking into consideration the labour involved in 


Troup, Curtis & Co. 


I have read with great interest the excellent discussion 
which has followed your leaders on the above subject. I 
should like, with your permission, to ask one or two 
questions. | 

Is or is not a twin wire advisable ; if so, will an ordinary 
twin flexible be best (of course I do not mean silk covered, 
but workshop 36/40'8 say), or a twin cable of ordinary 
section—say, two wires each of 3/22’s ? 

The Simplex Company manufacture oeiling boxes fitted 
with a cord grip only, which necessitates the use of twin 
cable and are impossible to loop. 

Again, twin wire is very inconvenient for connecting up 
the switches, unless a three-contact set ceiling rose is used, such 
as that described by Mr. Isherwood. Perhaps he will kinily 
VV 

in, as switching, for buildings of a more or 
less public character, a combined fuse and switch distribution 
board meets all requirements, but in private residences, 
offices, &c., the distribution box should only contain the 
fuses, switches for general lights being by the doors; and 
for desk, dressing table, portable fittings, &o., a 
combination switch holder is undoubtedly the most oon- 
venient. It remains for some enterprising firm to get out a 
perfect high voltage switch of this type. 

I fully endorse Mr. Burchell’s remarks re bending—at 
any rate, as regards the unbrazed conduit. I think some 
boxes designed to be screwed on to the sides of floor joists 
would be more convenient for concealed work than sus- 
pending them from the pipe or acrewing to the bottom side 


of a joist. 
C. B. Nixon. 
May 6th, 1899. 


. Society of Arts Conversazione,—The Society of Arts 
conversazione will take place at the Natural History Museum, 
Cromwell Road, S.W., on Tuesday, June 20th. 
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LONDON COUNTY COUNCIL. 


Тнв Council at the meeting on Tuesday decided to advance £4,820 

to the Hammersmith Vestry for electric lighting pu , and 

21520 to the Strand Board of Works for the erection of a refuse 
estructor. 


Lompowm UNITED Tramways. 


The position of the three dead ends of the system of the London 
United Tramways Company in came before the Oouncil in a 
report by the Highways Committee, who referred to the offer made 
by Mr. J. O. Robinson in October last. It may be remembered that 
the Council then decided to consent to application being made by 
the company for power to reconstruct, in accordance with the over- 
head trolley system, the tramways in that part of Uxbridge Road 
between the Askew Arms public house and the railroad station, on 
condition that the company should also reconstruct, according to an 
underground system of electrical traction, the tramways from 
Uxbridge Road railway station viá Goldhawk Road to Kounga Oorner, 
and from Young’s Corner vid King’s Street to Hammersmith Broad- 
way, and submit for the Council's approval full plans, details, and 
other particulars of the works. 

The Highways committee now reported :— 


The company subsequently asked for a modification of these condition*, and 
in support of this request, stated that it had, at the urgent request of the Vestry 
of Hammersmith, just completed the relaying of the Go'dhawk Road tramways 
as a double line, which was equipped, wit th 
ductors, for working on the overhead system. Having given consideration to 
this request, we informed the company that, having regard to the expenditure 
(stated to be about £20,000) recently incurred by it in repaving the Goldhawk 
Road, and to the serious inconvenience which would be cau to the inhabi- 
tants by the road being n disturbed for the reconstruction of the tramways, 
we were prepared, provided that the company would give an undertaking to lay 
down, on the terms stated in Mr. Robinson's letter of September 27th, an under- 
ground electrical system of traction for. use on the tramways from Young's 

rner vii King Street to Hammersmith Broadway, to recommend the Council 
to modify its resolution of October 18th, and to give its consent to the use of the 
overhe EN system, instead of an underground system as specified in the 
resolution. on the tramways from Uxbridge Road railway station vid Goldhawk 

to Young's Corner, the other terms and conditions of the resolution 
remaining unaltered. The company has accepted the terms as modified, but 
bas asked thas it may be made quite clear that, as regards the underground 
construction of the tramways from Young's Corner to Hammersmith Broadway, 
which will obviously form an integral part of the tramways. the conditions 
stated in Mr. Robinson's letter of September 27th as to giving up to the Council 
free of cost certain electrical appliances, shall not apply. e think that this 
request is reasonable, and that this parion ar picos of line should, when the 
proper time arrives, be purchased at ite then value. 


The Committee therefore recommended the Couneil to consent to 
the company applying for power to introduce the trolley system on 
the two sections referred to, on condition that an underground system 
should be constructed on the Young's Corner to Hammeremith Broad- 


way line. 
Mr. Bott, on the motion for the adoption of the rt, asked the 
cbairman of the Highways Committee to take it in order that 


the oa Vestry might be consulted in regard to the 
pro ; 

Mr. J. W. Basm, in reply, stated that he had no objection to a post- 
ponement, and this was agreed to. 


LewisHaM LIGHTING OBDEB. 


. 16 was announced that the Board of Trade had forwarded a copy 
cf the Lewisham district electric lighting order in the form proposed 
to be granted, and that most of the amendments suggested by the 
Council had been included. The Highways Committee stated, how- 
ever, that those relating to a reduction in the standard price per 
unit and to the supply cf energy by continuous current had not been 
adoptec by the Board. The Committee stated that they were already 
in communication with the Board with regard to the general ques- 
tion of the reduction in the standard price per unit, and did not 
consider it advisable to press the second point as to method of 


supply. 


PARLIAMENTARY COMMITTEES. 


—— 


SaLrogD CORPORATION TRAMWAYS. 


Tua Earl of Lauderdale presided over a Select Committee on Wed- 
nesday to consider the Bill of the Salford Corporation, by which the 
Oorporation are asking for powers to reconstruct their tramways on 
the electric system, to purchase tramways outside their district, and 
to obtain sanction to make agreements with outside districts for 
working tramways in conjunction with their own; also powers to 
carry out street improvements and other matters.—Mr. Fitzgerald, 
Q.O., in stating the objects of the Bill, dealt first with the history of 
the Balford tramways, and explained that in 1875 the Corporation 
obtained powers to construct tramways, and constructed a system 
throughout the borough. Farther powers were obtained in 1889, and 
the tramways were leased to the Manehester O and Tramways 
Company. That lease would expire in 1901, and it was the 
intention of the Corporation, upon the expiration of the lease, 
to work the tramways themselves, iod to convert them 
into electrical tramways. They had taken powers in the 
present Bill to reconstruct the whole system of tramways, 
and the fresh powers they were asking for were confined 
to the additional lines now proposed, and to work the tramways by 
electricity. There was no opposition to any of the new lines, nor 
was there any оррониоа to the workiog of the lines by electricity. 
With regard to the petitions, opposition was offered by the railway 
companies simply for protective clauses where the tramways were re- 


e exception of the electric con- . 


constructed across their That, he thonght could be 


bridges. arranged. 
The hme serious petition against the Bill was that of the Swinton and 
endle 


P ary Urban District Council, who had leased the tramways in 
their district from the Manchester Oarriage and Tramways Company, 
and had power to purchase at the end of the lease. They objected to 
Salford having the power to purchase the tramways in their district. 
He contended that the District Oouncil failed to show а single 
Instance in which they were aff.cted by the Bill. The petition of the 
Eccles Co tion was much the same as that of the other local 
authority. They wished to manage their own tramways aad 
objected to any interference on the part of Salford, but the 
latter Corporation did not intend to interfere with Eccles. 
The Marcheater Ship Canal Company also petitioned, on the ground 
that the Salford Corporation proposed to bring their tramways to the 
swing bridge of the company in Trafford Road, which they 
would seriously interfere with the bridge and add to the difficulty 
and cost of working it, besides introducing new elements of danger. 
Mr. Fi'szerald said the tramway in question had already been 
authorised, and they had power at the present moment to construct 
the tramway. He contended that the three last-mentioned petitioners 
had no locus standi against the Bill. 

After a considerable amount of evidence had been called both for 
and against the Bill the Committee adjourned. 


Oa Thursday the consideration of the Bill was resumed, the 
principal question discussed being the clause under which the Oor- 
poration desired to obtain a strip of land belonging to the London 
and North-Western Rail way Сов рашу close to the Exchauge Station, 
in order to make a loop line of tramway to connect Pendleton, 
1 and . pu poni have A ea метет к e 
station. The company opp the clause, and u t 
their land themselves for extension purposes. Sidi 

Mr. J. Совветт, the Salford borough engineer, said if the com- 
peny sought to keep the strip of land for their present station, very 
serious objection would bs raised by the Corporation. The land was 
nece for the completion of the tram way scheme. 

The C Hamm announced that the decision of the Committees on 
the preamble of the Bill would be given the following day, after the 
clause relating to advertising hoardings had been considered by the 
parties concerned. 


On Friday the Select Committee passed tho preamble of the Bill 
after several clauses relating to rating and advertising boards had 
been adjusted. 


STRETFORD ARD WITHINGTON TBAMWAYS. 


THE Stretford Tramways Bill and the Withington Tramways Bill 
should have come before Lord Lauderdale’s Committee of the House 
of Lords on Thursday, but it was reported that the op 
measures had been withdrawn. Both provide for 

trams within the two districts, the 1 agreement, of lines 
outside the districts, and the use of electrical or other mechanical 


to the measures were the Manchester Corporation and the on and 
North-Western Railway. Neither, however, before the 
Committee, and consequently the measures will go before Lord Morley 


/ 


BUSINESS NOTICES, &o. 


The Beez Pocket Voltmeter.—We illustrate below this 
new voltmeter which is being introduced to the trade by Moss. 
Polland & Oo, of Newcastle-on-Tyne. The Bees voltencter has 


handy connector. The one pin connector is fixed to the instrament 
by a flexible cord; the second is loose. Oae end of it may be 
screwed into the meter when in use, but this second connector may 
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in arrange- 
ment permits of an easy and quick measuring of a large number of 
m batteries. The small connector can bs 
removed. We 
applied for. 
The instrument, furthermore, is made on another 3 galvano- 
n system, which prevents the hand from affected by 
neighbouring magn 
passing currents. All the conducting metal parts are carefully pro- 
tected and insulated so as to absolately avoid the possibility of their 


American copper 
due chiefly to the operations of 
the London agents of this syndicate. No very trustworthy details as 
regards the latter are yet obtainable, but there seems to be no doubt 
that the Standard Oil people have obtained a controlling interest ia 
the Anaconda and Montana mines, and that they are bnying up copper 
in the London market when any sign of a break in price is showa. The 
capital of the syndicate is stated to be $69,000,000, with a p 
of increase to $200,000,000 if other mines can be induced to sell—but 


the Lake Superior Oompany still refuses to enter the combine, and 
we hope it will maintain this ve attitade. The statement that 
the Rothschilds were interested in the syndicate has зеп authorita- 
tively contradicted. 


The rise in price during the month of April has been equal to £7 
per ton, and has only been exceeded by that which occurred during 
Jana wy, when the price advanced from £57 101. to £69 10s. por ton. 
The price of G.M.B.'s on April 30th was £77 per ton. 

дес to Messrs. Н. R. Merton & Oo.’s last fortnightly state- 
ment, the deliveries in March were 18,073 tons and the supplies 
16,105 tons; a deficiency of ye tons. The fall ins at 
rap ag porta, or afloat thereto, been from 28,497 to 26,529 tons; 
but the rise in prios is altogether oat of proportion to this fall in the 
stock of copper, and can only be attributed to the operations of the 

's agents on the London and New York metal markets. 

As regards the гарра of soppor daring April, the total of 16,105 
compares unfavourably with the total of April, 1898, and it is of 
interest to give the analysis of these two returns from Messrs. 


Merton's circular :— 
Bupplies in tons. 
Country | 
April, 1898. April, 1899. 

North America 13,838 9,204 
Bpain and Portugal .. 1,958 1,986 
Obili ... TA 2,200 2,0E0 
Australia гб 1,150 1,700 
Other countries m 4,665 1,165 

Total 29.811 16.105 

The in totals amounts to no less than 7,706 tone, and of 


of copper producing countries. It 
etri 

upon the assumption t 6 agents 
have been at work, and have diverted to New 

York copper which otherwise would have come to E ports. 
If this rig wes in the shipments from outside coun continues, 
we are afraid the present shortness of E r may last some 
few months; and the prospects of a break in the high price at 
present prevailing are rendered more remote. In time, however, the 
re-working of old mines, and the opening up of new copper producing 

must have some effect in reducing the price. 
last note on the cop market, two new mining com- 
been brought before the investing ры The prospectus 
ed in the Times of April 24th, and of the second 
for May 4th. 

Oopper tion, capital £125,000, 
has been floated to purchase and work a property known as the 
Flat Copper Mine in the Bathurst district of New South Wales. 
has been fixed at £90,000, of which £7,500 is to 
,000 in shares, and the balance in cash or shares. 
previously worked, but only the surface 
was taken, and the whole of the sulphides 
The amount of these sulphides is somewhat 
cal, as no deep level shafts have yet been driven. The ore 
to 10 per cent. , and 1 to 2 dwts. gold; als» silver. A 
furnace for treatment of 7,000 —8,000 tons ore per annum 
the matte produced will be sent elsewhere for con- 


pany is the Einasleigh Freehold Copper Mining 
capital of £200,000. It has been formed to pur- 
& freehold mine in the County of Gilbert, N. Queens- 
urchase price has been fixed at £140,000, of which total 
5 The samples of ore taken from this 

between 7 35 per cent. and 31°08 per oent. of 

estimatod that the average value of the ore will be 
O per cent. 


property is situated 75 miles from the nearest railway, and 28 
government railway through the district. It 
may be diverted to touch the mine. 
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Under existing conditions it is estimated that the cost of placing 
copper on the European market will not be more than £30 per ton, 
freight and carriage charges b:ing taken at £8 10s. per ton. As even 
with copper selling at £50 per ton, this estimate leaves a large 
margin for profit, it ie difficult to understand why this property has 
never b:en worked. Mr. Woodhead, managing director of the 
British Broken Hill Proprietary Company, is vendor of the mine. 

Owing to the further 1ise in the price of copper, we think it again 
advisable to draw attention to the relative costs of aluminium and 
copper when used as electrical condactors. 

sing the formula given by Mr. Kershaw in his ELECTRICAL 
Revısw articles of September 2nd and December 16th, 1898, and 
taking aluminium at 1444. per Ib., and copper at 8 65d. per lb. 
(£80 15s. per ton). 

We have for the relative cost of conductors of equal length and 
equal electrical resistance: 


893 x 865 x 69 4557 117 
265 x 145 x luv 3,886 199 ' 

Copper ie therefore at present prices, far more costly than alumi- 
nium, and if electrical engineers can obtain the latter metal in 
quantity they would do well to try what use they can make of it. 
Every ton of copper which can be dispensed with or displaced by 
some other metal at the present time, will help to bring about a 
collapse of the market; and if this collapse causes loss to fall cn 
those whose financial operations have to the present abnormal 
price, no one will be more pleased than ourselves. 


The Charge against a Consulting Eogineer.— At the 
Hyde Borough Police Court on Thursday last week, Henry Oleaver, 
of Southampton, described as an electrical engineer, was charged on 
remand th obtaining money by false pretences from Messrs. 
Stanley, Davies & Po electrical engineers, Hyde. The cir- 
cumstances of the case were referred to in the ErzorBicAL REvIRWw 
for April 28th. On Thursday last week Mr. Bostock made a long 
opening statement for the prosecution, and this was followed by 
evidence given by Mr. James Pollard, of the firm of Messrs. Stanley, 
Davies & Pollard. Mr. Pollard stated that the advertisement that 
appeared in the ELECTRICAL Review conveyed to him that by 
ea for a specification he should have a chance of 


sending a guin 
tendering fora bond /ide installation. If pee were a consulting 
engineer he would be paid by the persons for whom the specification 
was made. Mr. H. R. E. Dall, secretary to the Chloride Electrical 
Btorage Syndicate Company, Limited, Mr. Henry Watts Casb, of 
the firm of Cash, Rob & Oo., Burton-upon-Trent, electrical 
engineers, and others also gave evidence for the prosecution. Defend- 
ivg the prisoner, Mr. Cooke laid stress on the fact that the case was 
of such a character that 16 was the duty of the Bench to ascertain 
from the evidence adduced for the prosecution whether there was a 
prima facie case or not. They could nct decide the case. The pro- 
that had transpired were only preliminary. The Chairman 
e think there isa prima facie case. He committed the 
р for trial at the next Qaarter Sessions on both charges. 
ail was fixed at £50 in himself and two sureties at £100 each. 


Covent Garden Theatre.—Among various improvements 
which are now about completed at the Covent Garden Theatre are 
the following :—The porch, vestibule, grand staircase, and saloon, has 
been redecorated, and the electric light has been installed in the 
saloon. A new smoking lounge being erected over the porch is also 
being electrically lighted. The most important alteration of the 
stage is the full installation of electric light in four colours, white, 
red, blue, and yellow being used, and the supply being taken from 
two distinct sources with the view of meeting emergencies. The 
system accords with the ordinary practice of the London stage, and 
has been put in by Mr. Bowles. A new feature, arranged by the 
directors is, however, the position of the regulator room below the 
stage, with a full view of the scene. The whole of the works have 
been carried out at great pressure under the personal direction of the 
directors, and of Mr. Edwin O. Sachs, their technical adviser. Pos- 
session of the Opera House was given to the syndicate on March 25th, 
so that the property has been in their hands for one month only. 
There will be no new stage machinery this season, nor will the audi- 
torium be lighted by electricity; the time at the cf the 
directors was too short for these works. We are informed that it is 
possible by means of a very ingenious switchboard for one man only 
to control the 3,00 lamps which are distributed in exquisite com- 
bination of colours, among battens, borders, floats and proscenium. 
We understand the lamps were all supplied by the Orystal Electric 
Lamp and Rose & Bird, Limited, and the installation was carried 
redii гона Townsend, Tamplin & Makarski, Limited, of Victoria 

» LÀ 


Electric Launches.—The Thames Valley Launch Con- 
pany, Limited, who, as already intimated, have bought as a going 
concern, the stock and business of the Upper Thames Electric Launch 
Company, including the electric charging station at Rod Eyot, 

ey-on-Thames, wish all communications to be addressed to the 


chief offices of the company, Weybridge, Surrey. 


Ernest Scott & Mountain, Limited.—The above firm 
are extremely busy at the present time with electrical transmission of 
power machinery, and amongst tbe most important orders which they 

ave in hand are the following :—For the Great Northern of Ireland 
нна Аз E complete plant consisting of three engines aud dynamcs 
coupled, each of 250 H P., together with switchbc ard, boosters, steam 
and exhaust pipes, feed heater, & This plant is for working the 
electric railway at Hill of Howtb. For Chas. Cammell & Co., 
* Aluminium in bar and rod form, suitable for conducting 
purposes, has been offered at this price in Liverpool. 
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Limited, Cyclops Steel Works, Sheffield —A complete transmission of 
power plant consisting of horisontal engine of 500 H.P. with 
generator, also a smaller engine and dynamo of 100 H.P., with electric 
motors for their armour plate department. For the Lanarkshire Steel 
Works, Motherwell, N.B.—-A complete transmission of power plant 
consisting of two sets of coupled engines and dynamos of 300 H.P., 
and two similar sets of 150 H.P., together with electric motors, 
electric pumping plant, for delivering water from the River Olyde to 
their works, this plant pumping 1,000 gallons per minute; also the 
whole of the electric motors required for three 50-ton overhead cranes 
for lifting rolls, &с. For Richardson, Duck & Oo., 8!oskton-on-Tees.— 
A complete electrical transmission of power plant, consisting of a 
generator of 150 H.P. with electric motors, &0., for shi For 
the Dalmeny Oil Oompany, near Edinburgh.—A comp electric 
pumping plant with engine and dynamo of 200 H.P., set of three 
throw ри to deliver 500 gallons per minute against а head of 
600 feet. For Earl Rosalyn’s Collieries, Dysart.—Blectric pumping 
and hauling plant, the pumps being рез of delivering 150 

per minute against a head of 120 feet, through 800 yards of pipe; also 
endless rope haulage gear for dealing with the whole of the work 
underground. For the Broughton and Plas Power Coal Oompany, 
near Wrexham.—A complete electric haulage gear consisting of 
horizontal stesm engine of 200 H.P., dynamo, electric motor cf 
150 effective H.P., and endless rope haulage gear to deal with the 
whole of the output from three roads. For the Consett Iron Oom- 
pany, Limited, 
electric haulage 


ype ding 

firm are extremely busy in this department, having fally 3,000 H.P. 
on order at the present time, of various sizes. The engine is made of 
either the compound two-crank type, or compound tandem three- 
crank type, and is made in sises varying from 20 H.P. to 2,000 H P. 
The firm have recently completed an extension to the electrical 
pumping ү at the Shilbottle Oolliery, near Alnswick, as also an 
electric ding gear for the Glasdir Oopper Mines, Dolgelly, 
together with two sets of their combined engines and dynamos for 
the Port Talbot Railway and Docks Company, South Wales. 


Fire Protection for Lofty Bulldings.— The 
whether very tall buildings can be efficiently protected 
is one which is just now evoking a good deal of interest 
the recent serious conflagration at the Hyde Park Mansions. 


uestion 
st fire 
view of 
One of 


obtained to one of the 
y's supply hydrants in 
this can be taken to all the floors, and outlets with 
hose alwaye attached, fitted. A plentifal supply is thus always to be 
depended upon for fire purposes. In many establishments, however, 
such an arrangemónt is not available, and to meet such cases, Mesers. 
Merry weather & Song have designed а very efficient and inexpensive 
piece of apparatus, which is called a pressure au tor.” This is 
fixed on any convenient wall on an upper floor, is worked either 
by manual power or electrically, a low-pressure supoly baing raised 
by its means to one of great force and fire-extinguishing power. The 
immense block of residential flats known as Queen Aune s Mansions, 
neat Bt. James's Park, have been fitted with a most satisfactory 
installation on the lines of the first-named principle; and the Oon- 
stitutional Olub, Bt. George's Olub, and many other public and 


pue buildings have been fitted with augmentors with very satis- 


otory results. 


London Electrical Cab Company, Limited. — In 
the Ohancery Division of the h Court of Justice on Thursday, 
May 4tb, Mr. Justice Byrne had before him an application in the 
matter of this see ar for relief under the Companies’ Act of 1898 in 
терс of certain fully paid up shares. The vendors of the patent 
rights under which the company worked agreed to sell the patents to 
be paid in cash or shares. e vendors had received a certain 
amount in cash from two issues of shares, and in 1898 agreed to 
take the balance, some £24,000, in fully paid shares. 6 were 
allotted, but no sufficient contract had been filed, and the applicants, 
the holders of shares, now asked that a memorandam in writing 
might be filed with the Registrar of Joint Stock Companies. Mr. 
Justice Byrne directed the filing of a memorandum in a form 
to be approved in Chambers, and directed that, on its being filed, it 
should operate as a sufficient contract. 


Improved 011 Can. — Messrs. Joseph Kaye & Sons, 
Limited, of Leeds, and High Holborn, London, send us particulars 
of an improved oil can specially suited for electrical engineers. 
Messrs. Kaye were the first to produce а seamlese oil can fitted with 
a slide feed hole, and in the earlier this was made of tin; the 
new oil can is made of cop 


globe being placed 


button, which is loose (not soldered as hitherto) and when the 
is removed the spiral 
tton back to the seating, f 


ring within the sleeve a pushes the 
g a valve and closing the top of the 


can, thus preventiog waste. In the earlier types the batton was 
soldered on, and liatie to be broken off, leaving only the sharp end of 
the valve spindle. Our illustrations show the interior 

of the can. We have seen tamples of both old and new types, and 
the latter seems to us to be a really reliab‘e article. 


Prism Globes.— Mr. Eadley Stanley, managing director 
of the Prism Globe Syndicate, Limited, gave an exhibition of prism 
lobes at the Royal Institution, Albemarle Street, on Friday 
st. The globes were placed over all the naked lights hanging from 
the ceiling, and over the reading and writing tables, their 
brilliancy and the effective way they diffased the light elicited very 
flattering compliments from those present. 


Shop Window Lighting.— The “Rex” outside shop 
window lantern has been specially for use with outside shop 
windows, and is adaptab!e for capes: milliners, hosiers, 
&o. The globe of the fitting is of half opal glass, and this side of the 
farthest from the window it reflects the light on 


m г ц 
D? E REA 


to the goods displayed in the shop at the same time permitting of 
name x bold advertisement being onsame. The carriers are 
finished in black, white, or blue enamel with gold lines, and, complete, 
the fitting presents a handsome and effective ap ce, at the same 
rU Ap aie The fitting is arranged to take three lamps 
of 8-O.P. to 32-0.P., and is provided at the орта а socket to screw 
on half-inch iron pipe. It is being made by the Edison & Swan 
United Oompany. 


The Unbreakable Pulley and Hill G Com- 
ny, Limited.—This company inform us that Messrs. Titley and 

, of 4, Canning Place, Liverpool, have ceased to act as agents 

for their man and they are now represented in Liverpool 
by Messrs. Pats, Ourphey & Oo., 19 & 20, Strand Street. 


— .:.. ——ñ r: .— — 
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Electrical Wares Exported. 
"увк виртио May 10TH, 1808. Weak mne May Orn, 1809. 


Algeciras .. .. Value £95 Aden .. a . Value £88 
Amsterdam „+ 2s .. 995 Alexandria .. s 3 50 
Antigua. Teleg. mat. .. es 11 Amsterdam.. oe T 2d 50 
Antwerp... ае s ea 82 Antwerp is 5% .. 840 
Auckland .. NA Eu 690 Batoum SA р vs .. 1 
Bermuda. Teleph. mat. 10 Beira. Teleph. mat . 114 
Boca .. dis is zu 16 Bombay  .. T js .. ) 983 
Bombay s% m 65 Buenos Ayres 2» s . 856 
Boulogne .. a s E; 91 Calcutta A Gd .. ) 949 
Buenos Ayres. Teleph. mat... 90 | Colombo .. аж m . 86 
Caloutta es ee ee ee 26 Copenhagen 779 ee 107 
Cape Town 999 " Teleg. cable 927 
Colombo 996 Durban m es 1,196 
Delagoa Bay 44 F Teleg. ma. 996 
Dunkirk 15 East London "m 1,009 
Durban 487 Fremantle .. А 2 .. M 
East London 795 Gibraltar. ass 2% "T 18 
Fremantie en Hong Kong... т .. vs 10 
Halifax E00 Madras ks ә» - "à 15 
T isbon 80 Melbourne .. m m 2117 
Madras h Teleg. mat. .. 948 
Malaga si de $s .. 90 Perth >% ; 5% e 945 
Melbourne .. si e ae 80 Port Elizabeth А а et 60 
Port Elizabeth  .. zs P 87 Rio Janeiro. Teleg. mat. Rp ra 
Rotterdam .. е Ыы: ж 85 Rotterdam. Teleg. mat. .. 246 
Rt Petersburg .. ед © R5 Bantos à 2 82 . 257 
Rhanghai .. M 3 .. 190 „ Shanghai - us p: 15 
Ringapore .. р s .. 10 | Singapore .. T .. e 987 
Брег гіа = " SQ o R99 Bydney ме ST 5% . 1,826 
Rtockholm. Teleg. mat. .. 218 Townsville .. ea at . . 1,106 
Sydney i m ЖЕ . 88 VIndivostock s е . 90 
Wellington .. sa an ,. 827 Wellington .. A EA . . 116 
Yokohama .. i o .. 100 » Teleg. mat. . . 167 
Yokohama .. 66 va 1,050 

Total - £6,964 Total $i £10,200 


Foreign Goods Transhipped. 


Alexandria. Teleph. mat.. n Perth. Electrical machinery.. £900 
2 Electrio tram plant 10000 е 
a ee 


ка . .. 835 
Stockholm. Teleph. ma... 99 
Total ee 


Aluminium Castings.—The popularity of aluminium 
castings for engine and machine work is considerably increasing, and 
there is a likelihood of brass and copper being to some extent 
placed for such portions of engineering work as have hitherto 
utilised the older metals. The Eclipse Brass and Copper Company, 
Limited, of Helifsx, who make a speciality of aluminium castings, 
have T p canas an red for gd тос of ix A rua in this 
new m or the parts of engine and gearing o large steam 
omnibuses, and the vaporisers, crank chambers, silencers, &c. 
of a score of oil-driven engines of different types. We are informed 
thst the special alloy, which enables this metal to be turned, bored, 
and threaded equally as well as gun metal brass, is possessed only by 
гада аше that the prices of the castings are about the same as 

s8. 


Auction Sale.—Messrs. Smiths, Limited, have received 
instructions from the Trustee ander a deed of assignment to sell by 
auction on Monday, 15*h inst., the plant, &c., of T. M. Hewitson, 
Colonial Works, 138, Suffolk Street, Birmingham. Taere are gas 
engines, a dynamo, boilar, piping, and various electrical and other 
apparatus and fittings to be offared. 


Barkeuptey Proceedings.—Under the failure of H. 
Kirk & Son, electrical engineers, 251. Fulham Road, the debtors 
attended iast week at the London Bankruptcy Court. and passed 
their public exemination upon aco^unte showing debts £770 134. 10d. 
and assets £314 10: 3d. The business was started in 1897 at 
99, Drayton Gardens, and was there carried on until the laudlord 
distrained in Sevtember, 1898. It has since been continued at 
abcd baim ede Te e сер Toran to their 

ty to get in book debte, to heavy expenses rayton Gardens, 
and to loss through the distraint before referred to, 

The public examination of John Evelyn Liardet was ordered to be 
concluded last week at the London Bankruptcy Court. The debtor 
in the course of his evidence stated that he was largely interested in 
water motors, electrical accumulators, and hydraulic apparatus for 
irrigation purposes in connection with which he had rented the Old 
Mill Works, Cowley. His appearance at the Court was due to his 
3 realise the patents to advantage. The accounts filed 
under proceedings show liabilities £5,647, assets valued 
at £19,000, but proofs amounting to £10,757 had been admitted by 
the trustee, and the creditors have accepted a composition arrange- 
ment providing for 7s. 6d. in the £. The Official Reoeiver has 


Total T ee £900 


Mr. T. Н. Kaye, 4, Ramsden Street, Huddersfield, has been 
appointed trustee in the case of J. E. Stott (J. E. Stott & Oo.). 

According to notice in the London Gazette a first and fiual dividend 
of пи іп the £ is payable оп Мау 18th in the case of Е. Jones, 
e engineer, New Wandsworth, at the offica of the Official 
Receiver, 24. Rvilway Approach, London Bridge, S. E. 

The case of David Conk, electrical engineer, 165, Queen Victoria 
Street, Е C., came before Mr. R-gistrar Giffard at the London 
Bankrup'cy Court last Wednesday, upon the debtor's public examina- 
tion. The debtor formerly acted as general manager and chief 
engineer of the City of London Electric Lighting Company, but left 
their emplcy at the end of 1894 in conerquence of ill health. Не 
next speculating in shares, and by October, 1895. he had 
acquired in that way some £25,000, but has since lost £35.00u and 
now owes £30,000. It was intimated that arrangements were in 
progress for the payment of a composition and his Honour adjourned 

examination until June 7th. 


W. A. Oharles and J. B. Blockwell electrical engineers, Leicester 
and London, trading as the Oentral Electrical and Engineering Oom- 
pany, attended last Wednesday at the London Bankruptcy Oourt, and 
were allowed to mas their public examination upon ante 
showing liabilities £1 726 (unsecured £1,423), and assets £571. They 
stated that in 1897 they commenced business at Leicester, and Jater 
in the same year they rented showrooms in London. Their failure 
was due to the unsuccessful attempt to float the Steady Arc Lamp 
5 Limited, with a view to putting before the public their 
P р. 

Mr. R. W. Marsden, 52, Belvoir Street, Leicester, has been appointed 
trustee in the case of W. A. Charles and J. S. Blackwell (Central 
Electrical and Eogineering Company). 


Liquidations, Dissolutions, Ke.— A petition for the 
winding up of Messrs. Nalder & Hilton, Limited, will be heard a£ 
the High Court before Mr. Justice Wright on Мау 17th. The 
Весе ны presented by a creditor, Mr. A. Wheeler, of Byne Road, 

y я 

Messrs. L. E. Bowden and F. E. Higlett (Bowden, Higlett & Oo., 
electrical engineers, Onslow Street, Guildford, and Dorret Street, 
Salisbury Square, E.O.) bave dissolved partnership. Debts will be 
atterdsd to by Mr. Higlett. 


Books Received. — Electro - Magnetic Theory.“ by 
Over Heaviside. Vol. II. Electrician Printing and Publishing 
Company. 12s. 6d. 

" 15 Lezioni Sperimentali su la Luce considerata come fenomeno 
elettromagnetico,” by A. Garbasso, Milan: Editori della Rivista 
L'Riettricita. 

“ Il Montatore Elettricista,” 4th edition, by Ing. E. Barni. Milan: 
Editori della Rivista L'Elettricita. 


The London Vestries and Maps of Areas of Supply. 
—The London County Council is sending to each of the vestries 
having their own electric lighting stations a letter requesting the 
supply of maps in relation to areas of supply and other matters in 
connection therewith. The Council is apparently exceeding its powers 
in its demands as the followirg letter, addressed by the Clerk of the 
Oouncil to the Bt. Pancras Vestry, will show. The letter, which is 
typical of those forwarded to the Shoreditch and other vestries, is as 
follow :— 

I have been directed to call the attention of the Vestry of St. Pancras to the 
fact that the Electrio Lighting Order, confirmed by Parliament, under which 
your Vestry, as the undertaker under the Order, supplies electrical energy in 
the areas specified in the schedule attached to the Order, requires that the 
undertakers shall forthwith, after commencing to supply erergy under thie 
Order, c*use a map to be made of the area of supply, and shall cause to be 
marked thereon the line and the depth below the surface of all their then existing 
mains, service lines, and other underground works and street boxes, and shall once 
in every year гацаа such map to be duly corrected, во as to show the then exist- 
ing lines.” and “shall also. if so required by the . . . County Council, cause 
to be made sections showing the level of all their existing mains and under- 
gronnd works other than service lines.” And it is further provided that “the 
undertakers shall, if во required bythe . . . County Council, supply to them 
© « a copy of any such map or section, and cause such copy to be duly cor- 
rected во as to agree with the original or originals thereof as kept for the time 
being at the office of the undertakers.” 

The Council, having every desire to allow the undertakers & free course in 
the conduct of their business, and not to require that information not imme- 
diately wanted should be given prematurelv, has hitherto refrained from 
asking for compliance with the statutory requirements above quoted. As, how- 
ever, most of the Orders were granted some years since, and the obligations of 
the undertakers as regards the suprlv of electrical energy in their respective 
areas have been to a great extent fulfilled, I have been directed to ask that 
your Vestry will, ав roon as possible, in compliance with the above require. 
ments, supply the maps and particulars specified therein. The number of the 
section containing these recnirements is not the same in all the Orders; but I 
may mention that the heading of the section is '* Maps," and the side-note 
“ Map of area to be made and deposited.” 

I have to ask that you will be good enough to Inform me at what date the 


maps and particulars can be supplied to the Council. 


The Electricity Committee of St. Pancras Vestry, in reporting 
upon the request, state that the Oounty Oouncil have no power to 
prescribe the scale of map, that power being reserved to the Board 
of Trade. The Committee also state that it is not incumbent upon 
the Vestry to cause to be mada sections showing the level of all 
existing mains and underground works at the requirement of the 
County Oouncil. The Vestry have supplied the Oouncil from time to 
time with plans and maps of the extensions of mains, carried out on 
a rcsle agreed upon between the engineer to the Oounty Oouncil and 
the Vestry's electrical engineer, and these maps have been completed 
to the end of 1897. The St. Pancras Vestry have therefore decided 
to inform the London County Council that they have fulfilled their 
obligations in this respect to the close of 1897. 


The Electrical Power Transmission Company.—A 
new concern under the above name has been started at Albert сое 
Hammersmith, for the purpose of supplying plant for the electri 
transmission of power, and also to manufacture several special electrical 
appliances, particularly a newly patented automatic motor switch, 
which fulfils all the requirements of the most ех: cting Corporation 
engineers, and has other points entirely novel. The company has 
taken cver the patent of, and are manufscturipng, а new arc lamp of a 
very simple and reliable character. From the nature of their 
contract business, the ccmpepy will bave mary orders to give cut to 
the trade, in cornection with indents received from ite connections in 
the Coloni: в, for all classes cf electrical work. No company has yet been 
registered, the business being under the direction and on account of 
Messrs. Powell-Jones & Co., 7, East India Avenue, who have large 
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connections in the East, but a limited company under the above name 

will be registered shortly, of which the above firm will become 

maniging agente. Mr. Walter F. Jones, A. M. I. E. E., M. I. Min E, late 

of Messrs. P. R. Jackson & Oo, and formerly of Messrs. Easton, 

ое & Goolden, has. been appointed manager and engineer at 
e wor 


: Шешу m: Caraiganonire — It is stated that шь 

‚ after leting extensi - 
5 . working their ашы, to work 
them by electricity. 


Removal.—The British Thomson- Houston Company, 
Limited, have moved their Glasgow office from 63a, Bt. Vincent 
Street, to 141, West George Street. 


Report of the Grosse Berliner Strassenbahn A. 
Gesellschart.—We take the following details of the progress of this 
company from the issue of the Elektrotech. Zeitschrift for March 2ad, 
1899. The contrast between London, which does not yet possess a 
single mile of street electric tramway, and Berlin with 97:3 kilo- 
metres (or 60 miles) is striking. The equipment of the company's 
lines with electricity is proceeding. The three lines of the company 
in 1896 have now grown to eight lines, with 319 kilometres of track. 
About one-third of this is worked electrically, and of this latter total 
22:97 kilometres (or 14 miles) is worked by accumulators. In 1898 
the company carried 172,000,000 persons, an increase of 8:38 per cent. 
upon the number carried in 1897; and the reccipte for fares amounted 
to £912,468. The сат miles run in 1898 were 23,389, and the total 
expenditure was £499,741. The gross profits for 1893 were £430,894, 
and adding the sum carried forward from the previous account, the 
total available for distribution is £439,831. The net profit is £219,146. 
The original shareholders receive a dividend of 18 per cent. upon 
£1,068,750 of share capital; and after placing sums to the reserve, 
repairs, track re-laying, and sick and pension funds, £743 remains to 
be carried forward. The reserve fund now stands at £189,005; the 
repairs fund at £107,309; the track re-laying fund at £726,219 ; and 
the sick and pension fund at £32,568. The company employs 5,014 
persone, owns 5,471 horses and 1,461 cars, 375 of which carry motors. 
Up to the end of 1898, £2,780,361 had been paid by the company to 
the city authorities for street repairs, rent of roads, and income-tax. 


Smoke Nuisance.—At the Aberdeen Sheriff Court on 
3rd inst., Mr. W. Duthie, Banff Villa, Cults, has applied for interim 
interdict against Messrs. P. C. Middleton & Oo, electrical engineers, 
Cults, to prevent them from causing a smoke nuisance. After hearing 
the parties the Sheriff took time to consider the matter. 


South African Electrical News.—The British and South 
Export Gazette tor May says that an order for two hauling engines cf 
powerful type, to be driven by either electricity or compressed air, 
may shortly be expected to be placed by the ter Weat gold 


mine.— The order for a high speed engine, of sufficient power to 


drive a dynamo of 525 volts and from 60 to 100 kw. capacity, has 
just been placed by the Johannesburg Town Oouncil.— A third 

enogator on the three-phase system, from the works of Messers. 

rown, Boveri & Oo., Switz»rland, is about to be added to the 
equipment of the General Electric Power Company, Johannesburg. 
It will be of 500 kw., 3,300 volte, and a speed of 75 revolutions per 
minute. The field of the generator will be excited by two continuous 
current shunt-wound dynamos, each of 24 kw. at 75 volts, running 
450 revolutions per minute, manufactured by the Electric Construc- 
tion Co., Ltd., Wolverhampton. Room for a fourth generator has 
been provided.—A new electrical plant is on order for lighting, 
driving and hauling purposes at the Ferreira gold mine. After 
receiving the report of the Borongh Engineer on the cost of inatal- 
ling an electric lighting system in the municipality, the Newcastle 
(Natal) Town Council have determined to defér the carrying out of 
the scheme for the present, on account of the cost. It has, however, 
been decided to acqnire a small electric plant to light the Town Hall. 


Trade Announcements.— Messrs. H. A. Wood & Co., 
have removed to 71, Newington Butts, where they will exhibit 
various electric lighting, heating, and cooking apparatus, also motors 
and dynamos. Mr. A. Wood will continue to look after the 
Blackpool business, while Mr. О. J. Wood will watch over the 
London and Southern Counties. work. 

The General Electric Company have acquired the business from 
Messrs. Gullette & Oo., manufacturers of electrical apparatus of every 
description, White Horse Electrical Works, Cowcross Street, E. C., 
having purchased their tools and plant. Mr. J. W. Gullette also has 
permanently joined the staff of the General Electric Company asa 
technical manager in their Peel Works, Manchester, to superintend 
the manufacture of high class telegraph, electric bell, and telephone 
instrumente. 

Messrs. Spurgin & Oo., have opened offices in Cowgate, Peter- 
borough, as electric light contractors. 


ELEOTRIO LIGHTING NOTES. 


Barking.—Last Friday night the electric light was 
switched on to а number of private consumers. The formal switching 
on for street lighting takes place in the courre of a few days. 


Barrow.—The Council has resolved to instruct Messrs. 
Kincaid, Waller & Manville to prepare plans and specifications for 
extensions to the electricity plant, and tenders will be invited and 
accepted, subject to the consent of the Local Government Board 
being obtained. 


` 


Bath.—The noisy aro lamps seem to be giving rise to a 
great deal of trouble. At the lagt meeting of the Electric Light 
Committee they again came unden discussion, correspondence from 
Mr. Hammond being read. Mr. Hammond in а report said that the 
contractors proposed to deal with the noise nuisance by reducing the 
pressure on all the lamps. With that in view, they had prepared a 
batch of 10 choking coils for immediate trial. They had overhauled 
the mechanism of all the lamps, in order to P as them in a uniform 
condition. The contractors lisclaimed individual responsibil ty, 
because inferior carbons were being uted, and the pressure at the 
circuits was not kept uniform. He recommended the Committee to 
remove any doubts the contractors might have on that score. Mr. 
Metzger raid they had used the same make of carbons as the con- 
tractors recommended. The Committee decided to draw up a state- 
ment containing the pith of what the chairman, Mr. Metsger, and Mr. 
Isaacs had said, for the perusal of Mr. Hammond. A statement pre- 
pared by the clerk as to the finances of the electricity undertaking 
shows.that the revenue account is overdrawn by £1,534, and the 
capital account (less £4,500 to come in) to the amount of £3,759. A 
proposal to adopt a sliding scale of charges was deferred until the 
Committee can give it fall consideration. | 


Beckenham.—A Local Government Board inquiry was 
held last week regardirg the Council's proposed loan for £37,160 for 
the electric light schema. Durfhg the past seven years since the 
provisional order was obtained, schemes have been prepared by Mr. 
Gisbert Kapp and Mr. В. P. Wilson. In November last the Board 
of Trade informed the Council that unless the order were put into 
operation without further delay it would be revoked. The Council 
acquainted the Bosrd of Trade with the steps being taken, and 
received in reply a letter postponing for six months the question of 
cancelling the order. Ia reply to the iavitation to undertake the 
supply of the whole plant and machinery, the lowest and most favour- 
able tender was from the British Igsulated Wire Company, Limited, 
in the sam of £25,054. Tenders tor buildings and chimney and four 
house refase destructors forming the generating station were about 
to be invited, and were estimated to cost £12,046. The loan for which 
sanction was applied for was therefore made up as follows:—The 
British Iusnlated Wire Company’s tender, £25,054 ; estimated cost of 
buildings and chimney, roadway and dust destractors, £12,046. 


Belfast.— The Belfast Council has appointed a tab- 
committee to visit Glasgow and several other cities for the purpose 
of seeing & special type of mechanical stokers, as applied to water- 
tube boilers, working, and several other matters in connection with 
electrical atations generally. | 


Blackpool.— At last week's Council meeting Alderman 
Brodie submitted the statistics of the Electricity Department for the 
year ended March 31s*. The income was £15,508, and the expendi- 
ture £8,044, leaving a gross profit of £7,464. Dedccting interest and 
sinking fuod, amounting to £5,324, there was an available balance of 

‘£2,140, It had been argued that now that the electricity works were 
being made to pay, a reduction of the price for the light sbould be 
made. He reminded them, however, that some three years ago, 50 
miles of their cables went wrong, and became absolutely useless. A 
suspense account was therefore created to the extent of £12,000, 
which had to be paid off, and until that was done there could be no 
general reduction in the price of eleotricity. Turning to the Tram- 
ways Department, he ssid the income had been £18,220, with an ех- 
penditure of £11,540, ЧАГЫП ч gross profit of £6,680. The interest 
and sinking fund absorbed £38,180, leaving an availab'e balance of 

- £3,500. The total ш for the year was 259,754, аз against 220,818 
in the previous year, g an increase of 38,936. The total number 
of passengers carried was 2,881,027, as against 2,279, 209, being an 
increase of 601,818, e of over & million on 195 yoat 1897. in 
electric energy for tramway was supplied by the Electrici 
Department, and a charge of 2d. per unit was made. The total cost 
of traction, therefore, was £1,500 for the year, being a shade under 
lid. per mile. Now that the overhead system was being substitated, 
it was hoped that the cost would be reduced to under 1d. a mile. 


Bognor.—The Urban Council has referred to the El ctric 
Lighting Committee an offer received from gentlemen connected with 
the Bognor-Obichester electric tramway scheme to supply electric 
light to the town. 


Bridge of Allan.— The Danblane Commissioners resolved 
to sanction the application ш Ae api Electricity Oorporation 
for the lighting cf the two burghs by electricity, if the Bridge of 
Allan Commissioners sanction was obtained. e Bridge of Allan 
authorities will not consent to the proposed provisional order, so the 
echeme falls through. 


Brighton.—In the £64,000 proposed loan for 1899 and 
1900 referred to last week,.the principal amounts are :— Boilers sod 
steam piping, £6,600; condensers and cooling towers, £7,000; 
dynamo, &c., £5,500; new feeders, £21,900; new distributors, £7,500; 
and new house services and meters, £7,500. 


Bristol.—In a report to the Council, the Electrical Com- 
mittee state that they have been asked to: join in a scheme for 
providing the necessities for an electrical wiring and installations ОП 
the hire-purchase system. The Committee have drawn up an agree 
ment with the promoters, and this they advise the Oouncil to enter 
into. 

At Tuesday's Сеше vu Geo anie a of the ae 
mittee, in movi at the autho given, mentioned 
the new sitevoators would be needed for the farther development 
of the electrical station, and the order had to be given Do, 
because they were informed the state of business in English 
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electrical houses was such, that there was little chance of getting 
machinery delivered in lessthan 12 or 16 months from the date 
of the order. The Electrical Oommittee had consequently 
the matter on.—Mr. Lovy Langfield remarked that America 
been supplying a good deal of machinery lately, but he hoped 
this order would go to an English firm.—Mr. Pearson responded t 
it was much to be regretted that with English firms there should be 
this delay in manufacture; it was because the Electrical Oommittee 
were desiroue of going to English firms the matter had to be pushed 
on. It was possible if they went to an American firm they might 
get the machinery—he did not say so good—but quicker. Alderman 
Low (a director of the Bristol Tramway Company) could, he said, 
thoroughly confirm that. The committee’s recommendation was 
agreed to. | 
Buxtom.—The Local Government has sanctioned the 
borrowing of £24,769 for the electric light installation. 


Camberwell.—The Vestry has empowered the General 
Purposes Committee to engage expert advice upon the question of 
acquiring. the works of the County of London and Brush Provisional 
5 parish. The company is said to have expended 

i s. 9d. 


Canterbury.—The Town Council has decided that for 
incandescent lighting 16-0.P. lamps with duplex reflectors should be 
adhered to, except in open spaces or for lighting cross streets, when 
the prism lens will be used. The Local Government Board has 
— the loan for additional plant asked for by the civic 
au es. 


Cardiff, —At a recent meeting of the Lighting Committee, 
counsel’s opinion was submitted with reference to the dispute with 
Mesers. Ferrantias to the delay in the erection of the engine at the 
works. Counsel advised that the Corporation had a good cause of 
action, and it was resolved that the town clerk issue a writ for the 
recovery of damages from Mesers. Ferranti. The penalty is claimed 
at the rate of 1 per cent. per week for the 24 years, the percentsge 
being based on the purchase price of the engine, £3,250. 

In consequence of 103. per ton advance in iron, Mr. Jackson, of 
Cardiff, cannot carry out the contract for lamp pillars without an 
extra 2s. 64. each is added to the price of the 200 ordinary pillars and 
3з. 6d. to the 25 special pillars. It was resolved to offer the con- 
tract to the next lowest tenderers, Met sre. Rogers & Oo., of Pengsm, 
and in case they do not accept, to advertise again. 


Chelmsford.—The report of Mr. Hammond as to the 
undertaking of the Chelmsford Electric Lighting Company is ucder 
the consideration of the рын Ocmmittee, who will shortly report 
upon it. Во far the report is termed “ private to the Council," though 
rumour has it that £24,(00 is set down by the consultant asa fair 
price, whereas the company wants £42,000. 


Chelsea.—The Chelsea Electricity Supply Company is 

reducing its price for current to users on 200-volt supply after Sep- 

tember 29th. The ре will be 6d., from 6d. to 3d. per unit on the 

ту maximum demand system, 100-volt consumers will have по 
uction. 


Crewe.—The Local Government Board has sanctioned 
the Council's application for a loan of £20,C00 for electric lighting 
purposes. 


Croydon.— Notwithstanding the loans which have been 
sanctioned for electric lighting by the Local Government Board, the 
Corporation have found it necessary to go to the Board again for power 
to borrow money for further extensions, and Ool. W. R Slacke, RE, 
bas jast held an inquiry into the application of the Corporation for 
power to borrow £22,000 for station and main extensions. The prin- 
cipal part of this sum is required for extentions at South Norwood. 
At the inquiry Mr. Minstal!, clectrical engineer to the Corporation, 
informed the inspector that the number of private lamps had 
increased, up to March 4th, from 17,412 to 31,220 of 8 O.P. The 
revenus from private lighting now amounted to £31,0C0 l 


Dawlish. —The Council has appointed a committee to 
consider a communication from Mr. Taylor re electric lighting. 


Dollar.—The Burgh Commissioners last Monday oon- 
sidered an electric lighting scheme in private. 


Dorchester. — Having considered communications 
received relating to the electric lighting of the town, the General 
Parposes Committee has recommended that no action be taken in the 
matter at the present time. 


Burham.—The Council will aek the Board of Trade to 
re-insert the tranfer clause in its provisional order. 


Ealing.—The Electric Light Committee reports 418 more 
lamps applied for, making a total of 22,443, of which 22,117 are cor- 
nected to the mains. 


Eastbourne.—Mr. H. W. Wilkinson, electrical engineer 
to the Electric Light Company, bas informed the Electric Lighting 
Committee that he proposes taking up private practice as a consulting 
electrical engineer, and will not therefore seek appointment by the 
Oorporation when it takes over the undertaking. 


Edinburgh.—The other day the Electric Lighting Oom- 
mittee had before them the electric supply estimates, which showed 
that the ordinary expenditure for the current year, inclading si 
fund and contribution to the reserve fund, was £67,605, and the esti- 
mated revenue was the same. The estimated contribution to the 
reserve fund was £6,475. The estimated diture for 1898-99 was 
£50,950, including a contribution to the reserve fand of £7,000, while 


the estimated revenue was £55,450. The actual expenditure for 
1897-98 was £35,025, including a contribution to the reserve fand of 
£460, and the actual revenue for the same period was £38,049. It 
was reported by the convener that the number of new lamps supplied 
for between April 14th and 27th was equivalent to 7,778 8-candle- 
power lamps. 


Elland.— The District Council has before it a letter from 
English Indastrials, Limited, of Manchester, asking whether the 
Oouncil is open to deal with the question of erecting an electric 
station for light, power, and eventually tramways purposes for their 
district. The general opinion seems to be sgainat allowing a com- 
pany to have the monopoly. i 


„ The ш 1 has requested Ме 
ificati or ting the town 
electricity reapeotivaly. ‘They are also advertising for tendare 


Epsom.—The Council has decided to consider along with 
the tenders when received for electrical plant, a letter received from 
an electric light company suggesting that if the matter were placed 
in their hands they would be able to supply at cheaper rates to con- 
sumers than the Council would be able to do with its own plant. 


Erdington.—The chairman of the Council will move that 


. application bs made for a provisional order. 


Eton.—The Urban District Council have decided to 
reconsider the question of lighting the town by electricity, and a 
N has been appointed to make further inquiries into the 

9 б. 


Exeter.—A new ecdle has been adopted for the supply of 
electricity for motive роте The price is to be 3d. per unit, except 
from 6 p.m. until midnight from Michaelmas to Lady Day in each 
year, when the charge be the same as for current for lighting. 


Farnham.—The District Council will hold a special 
meeting to discuss the electric lighting question in connection with 
Mr. Warden-Btevens's report. 


Garston.—Last Friday" London Gazette contains notice 
of the intention of the Urban District Council to transfer its 
provisional order to the Garston and District Electric Supply 
Company. | 

Govan,—At а Dean of Guild Court last week the Goyan 
Commissioners were granted lining for the erection of part of the 
proposed buildings in Helen Street in connection with the installation 
of ric light in the burgh. The buildings are to be of the character 
mud in such erections. The estimated cost of the whole installation, 
including mains, machinery, &o, is £20,000. Building will be com- 
menced immediately, and it is expected that the pedel 


will be lighted about the beginniog of October. 


Hamburg.—On 8rd inst., in the evening, owing to a 
short circuit in the main cable of the electrical works, more than half 
the city was thrown into darkness. At the same time many etectric 
motors were rendered useless. i 


Hampstead.—The Vestry has decided to increase the 
electricity works staff by promoting Mr. J. Leadbeater to the post of 
chief indoor assistant engineer and engaging an additional assistant 
engineer. 

Hanley.—The Town Council has resolved to apply to the 
Local Government Board for & loan to raise £4,000 for electric 
lighting. 

Islington.—The Electric Lighting Committee report. 
that they bave considered the proposed extension of mains to the 
Hornsey Rise and Newington Green districts with a view to providing 
both a public and private supply, and a report by the engineer on the 
subject. If undertaken, the work would take a pericd of two years 
to accomplish, and as the extensions would prove to be advantageous 
the committee express the opinion that they are desirable, and that 
the scheme for lighting the thoroughfares in the Highbury New Park 
soir ad by means е arc brig which has елла а Зы ас 
реп the completion certain experiments by Mr. Gay, the 
electrical engineer, should also be ва зе with at the same time. 
The committee, therefore, recommend that on the receipt of sanction 
to borrow the money, the several works should be carried out. In 
the course of his report Mr. Gay points out that 105 street arc lamps 
would be sufficient for the Hornsey scheme, and that the cost, in- 
cluding low tension mains and six transformers for both public and 
private supply, would amount to £34,000. With regard to the 
Newington Green project, the electrical en estimates at £26,000, 
the probable expenditure for conduits, pipes, cables, labour, includiag 
56 street lamps and providing for low tension mains and four trans- . 
formers for public and private карру, On the subject 
of the public lighting of Highbury New Park district, it may be 
remembered that Mr. Gay asked the Electric Lighting Committee to 
defer the question until he had carried out certain experiments with 
arc lamps of the enclosed type. The electrical engineer now states 
that continued experience over a period of some 18 months has proved 
the unreliability of these lamps when compared with those at pre- 
sent in use, and that he is therefore compelled to abandon the idea 
of proposing the employment of enclosed arc lamps for that par- 
ticular district. The engineer elite that 72 arc lamps of a similar 
type to those ашаа мере in Islington should Ъз erected at a cost 
of £7,150; and, as above mentioned, the Electric Lighting Committee 
recommend the Vestry to carry ont all three proposals. 


Kettering.—The Council has decided by nine votes to 


eight to call in an expert todraw up a report with a view to carrying 
out the electric lighting powers. 
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, Kidderminster.— The Corporation has now transferred 
the 1891 provisional order to the Electric Lighting and Traction 
Company, Limited. 


Leamington.—The Electric Lighting Committee has 
received a draft clause proposed to be inserted in the Corporation 
provisional order by the Bosrd of Trade. A special meeting of the 
Council will be held to-day (Friday) to come toa decision on the 
electric lighting question. | 


Leatherhead.—A canvass of ratepayers is to be taken on 
the electric lighting question. 


Limerick,—Last week the Corporation had before it a 
proposal signed by Oharles W. Вах, on behalf of the Dablin District 
and Provincial Electricity Corporation, for acquiring the Limerick 
Gasworks. The conditions offered are— 

1. That the provisional order for electric lighting granted to the Corporation 

by the Board of Trade be transferred to the syndicate. 9. That the order for 
lightine by gas be transferred to the electricity corporation. 8. That the syndi- 
cate take over the gasworks at a price agreed upon by qualified valuers. 4. 
That the electricity corporation should supply the publio lighting at 8d. per 
unit, and the private lighting at & maximum of 6d. per unit. 
The Council were not disposed to entertain the application, but 
appointed a committee to specially consider tbe question of giving 
effect to tbe order possessed by tha Corporation. The Сооро] 
adjourned an application from the Limerick Electric Tramways 
Company to promote electric tramways in Limerick until a duly 
qualified meeting was summoned. 


Levenshulme.—The Manchester Electricity Committee 
informs the District Council that every effort is being made to 
supply Levenshulme with electric light, and it is hoped that every- 
thing will be completed, ready for the purpose, for next winter. 


Longton.—The Town Council has referred back to the 
Electricity and Tramwaye Committee a proposal that Mr. Giles, the 
electrical engineer, also act as tramways manager at an additional 
£200 perannum. His present salary is £300. 


Maidenhead.—The poll on the electric lighting question 
has resulted in 310 votes for a municipal plant and 118 votes for a 
onmpany undertaking the work; majority for municipal control, 199. 
The Council has instructed the borough surveyor to prepare plans for 
тоси thee 55 p be 1 land мау р 
chase the Council for sewage p е Lecal 
Government Board is being asked to consent to ths ше of the land for 
electricity works, 


Marvlehone.—At the last meeting of the Marylebone 
Vestry Mr. E. White, L.0.0., asked what had happened with regard 
to the prooredirgs between the Metropoliten Electric Supply Com. 
pany and tbe Veetry. The clerk said the matter was now in the 
hands of the solicitor, who had written to the company, asking them 
to stop the werk that had been commenced pending the decision in 
the Court, and this had been done. The ros ds had been broken open 
withont the leave of the Vestry, in contravention cf the agreement 
entered into between the company and the Vestry. It was men. 
tioned that the company applied to the Vestry in January last for 
permission to open tbe trenches in question, but the Vestry bad not 
replied. On account of the prohibitive coat cf electrio street light- 
ing inquiries are to be made by the Works Committee as to the cost 
of incandercent gas lighting for certain roads. 


Middleto»,—The Corporation has adopted an electrio 
light scheme and will apply for power to raise а £20,000 loan. 


. Menmouth.—The chairman of the Drainage and Electrio 

Light Oommit:ee repor’s that up to the present the demand for private 
and public lights was «qual to 1,608 8-C.P. lamps. Two turbines 
would produce oniy 1,120 such lights, and deducting 20 per cent. for 
waste gave 884. However. as there would never be much more than 
half the ligbte required at the tame time, they had sufficient power 
for the present, but fresh orders kept coming in every day, and a 
corsiderable saving would be ‹ ff-cted by purchasing the turbine 
within the contract year. Tbe consideration of the purchase of a 
turbine was adjourned for а fortnight. 


Newport.—The Corporation last week passed minutes of 
the Electricity О mmittee, which included a report from the office 
manager, for the quarter ended March 31st, 1899, as follows :— 


Number of | Units to be | 


| 


Total 
lights con- x ' Cost of Total 
Total | nected (in. „Paid for generation 00818 (no | revenue 
con : | during the including 
Period. | sumers oluding ares) quarter пд sinkin (inoluding 
to date. edniralent (includin distribution fund and meter 
‘| to8C.P. arcs 8 per unit. is 3 rents). 
lamps ). | | terest). 
one | — | eee —M MM | — ⏑ ä6ñ Án 
Quarto | Tne, 79,438 | £ в, d £ ва 
edd Arc 32,303 | | 
Nau! i ' 
i EL ^ 21,701 111.8:0 | 2°154. 1,004 4 10 Paid 14 0 
————— —— eos a — — | ' 
Caen | Inc. 67.272 | 
poncirg: | , Arc 8007. | | 
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669 more lamps bave b.en spplied for, and the present total con- 


nected and on order is 28,161 8-C.P. A sub-committee has been 
conferring with the town clerk regarding defence of the action 
brought by Mr. Stephen Taylor for an injunction to restrain the Oor- 
poration from working their electric lighting machinery. The borough 
electrical engineer has reported, giving a comparison of the capacity 


of the plant, with the number of lights connected, showing the 
exclusive of the reserve machinery, to be overloaded. He aper 
into the question of “ blowing off” the boilers, with a view to pre- 


. venting steam from being discharged into the sewers, so as to be an 


infringement of the Corporation Act, 1889. An order has been given 
to the Electric Construction Company for an electric capstan (£185) 
for facilitating coal shunting. 


Neyland.—The Parish Council, as it will not be permitted 
by the Local Government Board to put down an installation, is writing 
to а few contractors to know their terms for supplying the parish 
with electric light. 


Perth.—The Electric Lighting Committee has conferred 
further with Mr. Hewtayne re the electric lighting scheme, and has 
fixed upon a suitable site for works, with convenient railway access 
and ак supply. Trams may bs worked from this generating station 
eventually, 


Portsmouth.—A local paper says that the Electric Light- 
log Committee will shortly present a balance-shr et, showing a balance 
on the year’s working of about £2.000. But at the present time the 
Committee are considering a complaint from the Postmaster-General 
that the wires interfere with the working of the Government tele- 
graphs, and the suggested remedy would entail an expenditure of 
nearly £5,000. It is obvious, therefore, that the profit cannot at 
present be applied to the relief of the rat-s. 


Salford.—Mr. F. A. Wilkinson, of London, has been 
appointed assistant electrical engineer for the borough of Salford at 
a salary of £160 perannum. On the recommendation of the Electric 
Light Committee the Corporation have decided to lay a new main to 
supply the Eccles Old Road districtin place of the present defective 
one. It was decided that plant be put down at the new cenerating 
station p to be erected in Strawberry Road, Pendleton, 
capable of developing 8,600 indicated horse-power to meet the 
demand for traction purposes; that five machines, of 750 kilowatt, 
equal to 1,200 indicated reach, or an aggregate of 6,000 
horse-power, be adopted to meet the immediate and future demand 
forligbting and power, exclusive of traction purposes; that Lan- 
cashire boilers be adopted, and that engines ae at a speed not 


‘to exceed 100 revolutions per minute be adop 


Salisbury.—A member of the Council has postponed for 
the present a proposed motion that the Council buy over the eleo- 
tricity undertaking. 


Sandown (1.0.W.).—The District Council recently 
received from the Board of Trade a draft provisional order, proposed 
клы toa company. The Council has replied, making several 
o ons, 


Sheffleld.— In a recent report to the Station Sab-Com- 
mittee by Mr. Johnson, manager and engineer at the electric light 
works, he says :— 


When the machinery which is now being erected in the station is completed 
and in working order, there will bea total machine capacity of 9,800 kilowatts, 
capable of sustaining at full brilliancy 88,000 16-C.P. lamps. Owing to the con. 
ditions of the division of supply amongst the various cironite and districte, it ia 
not desirable to calculate upon а useable capacity of more than 1.9 0 kilowatts, 
which will sustain 82,500 16-C.P. lamps. The possible demand upon t'e 
mach'nery for current at the moment of making thie report is equal to 40/706 
16-C.P. lamps, that being the equivalent number of lamps already connected to 
the supply mains. By the end of this year the number o! lamps connected may 
have increased equal то 50,000, especially if pub'io lighting is taken up by the 
Corporation in the manner I have snggested elsewhere. Expe ienna has 
that the maximum demand for current during the heavier : arte of the months of 
December and Jannary ос asionally reaches 60 per cent. of the tota] number of 
lamps conn: oted. If by the end of this year the maximum demand should 
reach 50,0°0 lamps, 60 per cert. of that number will be equal to 90,000 lamps, 
whilst the useable capacity of the machinery is equal to 82.500 lampe. I am. of 
course, asanming that the machinery which is now being erected by the Brash 
Electrical Engineering Company will perform all the promises that have been 
made on its behalf. The design of this machinery, however, is a departure 
from the ordinary English practice, and the results of its trial rung are &waited 
with considerable interest. If either that machinery or any of the other 
machinery should fail in any way (I do not anticipate anything of the kind; but 
In electrica! machinery the unexpected 5 happens) then the station 
may be somewhat pinched to get through the гең remepts of Christmas time. 
The station has not at any time been in the possession of machinery 
sufficient to meet extraordinary contingencies, owing, firstly to a diff. 
culty in obtaining suitable machine from the limited sources of 
supply, which difficulty was accentus by the recent engineers’ strike; 
and, secondly, to a reluctance to order more machinery than was abeolately 
necessary to serve for the time being, owing to constant improvements in 
design, due to extended experience, and especially as these improvements hare 
invariably provided more mechanical and electrical stability, and greater 
economy in the production of ourrent. Perfection in construction of machinery 
has probably not even yet been arrived at; but there is less need for hesitation, 
and as the demand by the public for eleotrio lighting continues to increase, the 
time hascome when additional machinery should be ordered. The machin 
now being erected by the Brush Electrica] Engineering Company, Limited ( 
all turns out well) will occupy a distinguished position saong electri^ lighting 

lan‘s; but it will be some time before it is ready, and I shall require to саге 

ully observe its performance under all possible cond tions of working, before 
unde'takin to аду ве the Committee in respect of it. Quotations have been 
obtained for further machinery and which it is desirable should be of one or 
other of the typ в already in use here. The quotation by Messrs. Fer:snti, 
Limited. for the delivery of a 1,000-kilowa't steam alternator for £9,500 is the 
lowe-t by а considerah'e sum, About 1,00 horse-power of machinery, made 
by essrs, Ferranti is already fixed in the Sheffield electric lixbting st «tion, 
and it has given satisfaction, Acting on the instructions of the Committee. I 
have recently те ect: d machines of smaller size ! han 1,00? k lowatt, of Mears 
Ferranti's manufactu:e, in use at Derby and Hanley, end a larger size at the 
Bankside station of the City of London Elect: ic Light tng Company. 1 hese 
maehines carry improvements in details upon the 1 type of Ferranti 
machinery in use here, and still further improvements upon all the abore- 
mentioned machines have been incorporated in a specification which has been 
gettled by Messrs. Ferranti and myself, and which are incluðed in the price 
quoted. A steam alternator of 1,000 kilowatts will supply current sufficient to 
incandesce 17,000 16-candic-power lamps; it will require 1,700 horse-power to 
work it, and I propose that it shall stand in the new extension of the station. 
Messrs Ferranti will contract to have the plant running by the beginning of 
December next, if it ig ordered at once, 
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Shrewsbury.—The Electric Lighting Committee is oon- 
sidering the question of reducing the charges for electric current. 


Sleaford.—Mr. B. Smith, of Oswestry, prepared an elec- 
tric lighting scheme for the Dietrict Council, the cost of which, 
including provisional order and site, is £5,164. The Oouncil last 
week approved thereof and decided to apply for a provisional order 
and for power to raise the necessary loan. 

Stanford-le-Hope.—The contract for supplying the 
village with electric light having fallen through, a public meeting is 
to be called to consider the question of gas supply. 


Stirlipg.—The laying of the electric light cables has 
been commenced by the Callender Company. 


Stonehouse.—The Works' Committee does not advise 
the Council to further entertain the proposal of the English Iadus- 
trials, Limited, re electric lighting at present. 


Stretford.—Mr. John Roberts, the chairman of the 
Council, has been appointed chairman of the Electric Lightir g and 
Tramways Committee, and Mr. Philip Estoourt, deputy chairman, for 
the ensuing year. 

Uckfield.—The Rural Council has received a letter from 
the Board of Trade stating that the application for a provisional 
order in the matter of Crowborough electric lighting would not be 
proceeded with. 

Vienna.—It is stated that the mun ey is about to 
erect electric light works, for which a loan of 15 million florins has 
been agreed to, to cover the contract. 


Walsall.—At Monday's Coancil meeting it was reported 
that the total numbar of electric light consumers supplies on April 
90th last was 141. The total number of units generated at the station 
uring the month was 10,835, and the machinery had b:en run, and 
when the undertaking paid the advisability of & further reduction 
might be considered. 


Wellipgboroeugh.—The Highway and Lighting Com- 
mittes recommends the Council to adopt Messrs. Horstall's refuse 
destructor, and to ask them to prepare complete plans and estimates 
with a view of adopting the system in connection with a future 
supply of electrical energy. 


Wolverhampton. — The Town Council on Monday 
resolved that to consumers of electrical to the extent of 
90,000 units annually and upwards the charge ba at a uniform 
rate of 34d. per unit, and that any previous resolutions of the Oouncil 
575 may be inconsistent herewith be rescinded or varied acoord- 

y. 

Werksop.— The Council has decided to appoint an elec- 
trical engineer to prepare an electric light scheme. It is thonght 
necessary to take time by the forelock.  . 


Yarmouth.—The Town Oouncil on Tuesday referred 
back to the Blectric Lighting Committee a recommendation to spend 
an additional £27,000 upon plant, in order that Mr. W. H. Preece, 
the Council's consulting electrician, may submit a report. 


Yeadon.—The District Council last week had before it 


they were ted by a wealthy syndicate to 
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ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Alloa.—At a meeting of the Burgh Commissioners this 
week proposals b 


installation. Provost Grant 
mid the proposals would carefully considered, 

Ashton.—The first electric car was run on 28th ult. from 
(anton to Азы, On 3rd inst. a trial run was made from Denton 


Bristol.—It is stated that the work of preparing the 
electric track between the Drawbridge and Totterdown and the Old 
Market Street and Temple Meads and Totterd wn is so far com- 
pleted that the standards would soon be in position, and the elrotrio 
traction would commence by July let, these sections being worked by 
current from the Bt. George station. 


Crewe.—The town clerk has received intimation from the 
Local Government Board that the order, after inquiry by the Light 
Railway Commissioners, for the construction of light railways or 
tramways at Crewe, has been withdrawn. The order for Orewe was 
amongst the first in the country, and was granted to the British 
Electric Traction Company. 


Electricity for Indian Railways.—The Times says 
that Mr. Nethersole, Kashmir State engineer, has submitted a scheme 
for a railway from Jammu to Srinagar. Hep to avoid the 
fuel diffüculty by using the foroe of the Jhelum river to create elec- 
tric power. The railway will be from 160 to 180 miles long, and will, 
it is estimated, earn profits of 8 to 13 per cent. India commends the 
scheme to the Durbar, offering the loan of surveyors and engineers, 
but taking no financial responsibility. 

Frome.—The question of electrically lighting the town 
has been revived on tne report of a sub-committee, who had visited 
Messrs. Batler & Tanner's works in the town. Олд its being decided 
to formally thank Mr. Tanner for the invitation, Mr. Beward said he 
did not want the question shelved. If, as someone said, the town 
was not ripe for the matter, he maintained that it was ripe enongh to 
be considered. 


Glasgow.—Engineering and boiler making firms have 
memorialised the Town Oouncil with 33 height 
of the trolley wires. They emphasise the necessity of p them 
at least 26 feet from the road surface (instead of 20 feet 6 inches as at 
Springburn). An 18 feet 6 inches diameter boiler on a 4 feet 
carriage requires a clearance of 22 feet 6 inches, and then allowance 
has to be made for even larger sizes and also for possible sagging of 
the overhead wires. 


Hastings.—It is stated that Lord Loch’s Committee of 
the House of Lords have thrown out the Hastings Oorporation Tram- 
ways Bill, the object of which was to enable the Corporation to construct 
tramways in the borough and to work them by electricity. Several 
doctors testified that the introduction of eloctric tramways into 
anun would have a disastrous effect on the place asa health 


Hull.—Meears. Turner, Heason & Mitchell, of Manchester, 
have withdrawn their tender (£19,933) for the construction of the 
new electric tramway along Holderness Road, bocause of an error in 
the estimate. The Council has allowed this to be done and will do 
the work itself. The city engineer’s estimate was £21,830, whereas 
the next lowest tender was £24,272. 


Isle of Thanet.—The Earl of Jersey and his colleagues 
on the Light Railway Commission evidently do not believe 
in wasting time. Last week they were holding an inquiry at 
Westgate-on-Bea into the Thanet light electric railway scheme. 
The proceedings were somewhat drawn out, and after the 
inquiry had gone on for about three hours, the Багі announced 
that there would be no adjournment for luncheon, as he and his 
Colleague, Colonel Boughey, were anxious to finish the inquiry that 
day. This announcement, says an evening contemporary, caused some 
ongst the numerous counsel and solicitors in attend- 
ance. But the Karl, undismayed, produced a package containing 
sandwiches and also a flask. From the latter be took furtive draugh 
at the former he made surreptitious nibbles. A witness was testifying 
to his objection, as a Westgate inhabitant, to the town being invaded 
by “common excursionists” from Margate, who would, he said, be 
brought over in thousands it the tramway was made.—Mr. Oyril 
Dodd, Q.0., for the tramway promoters, asked what he meant by 

on people.—" On,” said the witness, people who come down to 
Margate for the day and bring their food with them.” This naive 


along 
speed has been fixed at 56 miles per hour for passenger trains and 
24% miles for goods trains. 


Kingston.—At the Town Council meeting last week it 
was reported that the London Oounty Council had written intimating 
their intention to construct a line of electric tramways from Wands- 
worth over Wimbledon Oommon, and through Kingston Vale into 

i borough. The Council had replied, stating that they had a 
scheme of their own in hand, in answer to which London had ex. 


pressed willingness to co-operate. 
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Kinver and Kingswinford.— The British Electric 
Traction Company are pushing forward with the construction of their 
Kinver tramway. Witbin the next few weeks, and possibly before 
pay is out, they hope to start with the Kingswinford line, which 

ill connect that neighbourhood with Dadley and Stourbridge by 
junctions with the existing tramway between those two towns. 


Leeds.— Last year the net profit made by the Corporation 
on the working of the city tramways—tbat is, for the financial year 
from March, 1897, to March, 1898—was £5,449. Tais year, says the 
Yorkshire Post, it willnot be less than £20,000. Last year the whole 
of the net profit was absorbed by the sinking fand charges, a nominal 
balance of £144 only being left to the credit of the account. This 
year, although the п fand charges will be nearly double those 
of 1898, there will probably Ъз a surplus of something like £12,000. 
This is practical demonstration that the electrical section has made a 
handsome contribution to the profit of the year. The receipts during 
the year just ended, which amounted to no less than £114000 as 
against £73,020 in 1897-8, an increase of 56 per cent. To this ia- 


crease in receipts all classes of cars have contributed, those of the. 


horse and steam routes baving risen from £59,000 to £64,000, and 
those ofthe Roundhay and Kirkstall electrical line from £12,600 to 
no less than £48,000. It is to be borne in mind that on the horse car 
routes there have been material redactions in fares during the year. 
The £ s. d. of electric traction has yet to be worked out on both sides 
of the account, but in the face of the enormous receipts, which can 
hardly be less tkan 1s. per car mile, it is impossible to doubt that so 
farasthe Roundhay and Kirketall line is concerned the electrical 
system is paying handsomely. It was estimated a year or two ago 
that the cost of the electric service might amount to 7d. per car mile. 
If this estimate has not been exoeeded there is clearly ample margin 
for depreciation and interest and sinking fund charges, with a pro- 
retried that there will remain a clear profit of 1d. or 2d. per car 
e run. 


Lincoln.—The Electricity Works Committee last week 
reported to the City Council that they had inspected certain localities 
of the city and instructed Mr. Vesey Brown to prepare rough aketches 
showing three schemes for laying down tramways to be worked 
by electric power and to report to a fat ure meeting, with estimates of 
the capital required. They instructed the engineer to commence the 
laying of cables on Monks’ Road after May 14th. The committee had 
accepted the tender of Messrs. Foster & Oo. forthe sapply of steam 
piping and valves, and that of Messrs.S.and R. Horton for extending 
the foundations at the works. 


Liverpool.—The Council last week passed the following 
recommendation of the Tramways Committee: — 

That side poles, with span wires or side wires, as the engineers may deter- 
mine, be substituted for centre poles iu Croxteth Road, and that the resolution 
of the Works Sub (Tramways) Committee of January 18th, 1899, confirmed by 
the Council on February lst, 1899, approving of centre poles, be varied 
accordingly. 

Lowestoft.— Ratepayers do not like the prospect of the 
proposed electric tramway passing along the Marine Parade. They 
met the other day and asked the company to modify the route and 
avoid the Parade. 


Mumbles.—At a special meeting of the Mumbles Rail- 
way and Pier Con pany beld on Monday, Bir John Jones Jenkins, 
who penc. explained that the chief object of the meeting was to 
. sanction the action of the directors in abandoning a section of the 
old line between the Elms and Blackpill, in accordance with an 
undertaking given to Parliament when powers were obtained to con 
struct the new line parallel with it on the foreshore. In getting this 
through Parliament they had several objectors, but they had settled, 
and he thought they had settled well.in the interests of the company 
to lease the railway to the Swansea Tramway Company. That com- 
pany has now been teken over by the British Electric Traction Com- 

y, and that company having running powers over the Mambles 
ine the directors were advised by their London ts and counsel 
that it would be desirable to let their line to the Traction Company. 
Mr. Strick (the solicitor) read the terms of the agreement. 


Musselburgh.—The Parish Council having been asked 
by the promoters of the light electric railway which is to be run 
t aan Musselburgh to pass a resolution of approval, has appointed 
& Special committee with powers to support the scheme if found 
beneficial to the community. 


Neweastle.— On 8th inst. Mr. Hopkinson attended the 
meeti ig of the new Tramways Committee, and he was appointed 
consulting engineer for laying down the new tramways. A resident 
engineer will be appointed at £500 a year. Mr. Hopkinson reported 
having seen Prof. Kennedy since his return from America. The 
Professor is still anxious to visit Brussels, where the overhead trolley 
electric system worked conjointly with a small sectioncf the conduit 
system. As soon as Prof. Kennedy has seen this, and gone into the 
whole of the details, he will, Mr. Hopkinson indicated, be prepared 
to report to the Newcastle committee, and advise them what to do in 
laying down a system in the heart of Newcastle. 


Nottingham.—lIt is stated in a local paper that the visit 
to America of the city engineer and resident electrician " proves very 
clearly that the Tramways Committee, which once expressed itself as 
in favour cf the clumsy overhead traction, has since then, from the 
individual (x perience of its members abroad, come to the conclusion 
that there are cther systems equally deserving of consideration.” 


Oldham.—The Surveyors and Tramways Committee 
recently informed the Hematite Steel Company, Limited, that their 
tender for tramway rails bad been accepted, subject to the Council's 
confirmation, 


_Plymouth.—So confident is the Council of the ultimate 
success of the eleotric traction and electric lighting undertakings, 
that large extensions are already projected. The installation now 
approaching completion provides for the lighting of the streets in the 
business quarter of the town and the equipment of one s2ction—the 
Prince Rock route—of the Oorporation tramways. The Tramways 
Committee are anxious that electric traction should be applied to the 
other main section of their system and that between the Market and 
Compton. A report by the borough surveyor (Mr. J. Paton) and the 
electrical engineer (Mr J. H. Rider) states that this section has a 
total length of 1 mile 29 chains, of which rather less than three- 
fourths is double. A good deal of it will have to be reconstructed 
and the whole length will have to ba bonded. The coat of this is 
estimated at £6,870, while the cost of the overhead electrical equip- 
ment is put at £3,210, and of 12 motor cars at 27,920, а total of 
£18,000. If this section as well as the Prince Rock section is worked 
by electricity, it will be p:ssible to reduce the cost of current from 
9:5d. to 2 3d. per unit. Itis calculated that on the Compton section the 
neoessary servioe will be equal to 287,976 car-miles, and the con- 
sumption of electrical energy 431,064 units. This works ont to 53d. 
per car-mile, but as the cars will be larger than those now in пе, an 
electric car-mile is equal to at least 14 times a horse car-mile, so that 
the actual comparative cost is only 34d. Interest and sinking fund 
on the capital oatlay will absorb £990 per annum, ог 88d. per car- 
miie, but against this is the saving on the cost of current on the 
Prince Rock section, which is put at £750. The of the 
tramways estimates that the gain by the adoption of electric traction 
on the Mas ie route will be £4,023 per annum. If the Town 
Council sanction the expenditure the scheme is to be proceeded with 
as quickly as possible. At present the tramways do not pay, mainly 
because of the excessive cost of horse traction on the Compton route, 
on which there are two long and steep hills. 


Preston.—The Streets. and Buildings Committee last 
week considered the offer of a company to take over the tramways 
from the Oo ion and substitute a service to be worked by the 
overhead trolley system of electricity. It was announced that it was 
the intention of the company to extend the tramway to Lytham on 
cne side and to Blackburn on the other, thus connecting Blackburn, 
Accrington and Darwen with Preston, Lytham, Blackpool and Fleet- 
wood. The Committee referred the matter to the leading corporate 
officials and a sub-committee to report upon. 


Southport.—The report of the Southport Tramways 
Company, Limited, says that in consequence of the arrangement 
made with the British Electric Traction Oompany, Limited, the 
majority of the shareholders have sold their shares to that company. 
A Bill has been promoted in Parliament by the company to aetho- 
ris3 the adoption of electricity as a motive power on the company’s 
lines, but the Corporation have not given their assent there, although, 


- says the report, they suggested in the first instance that the company 


should obtain such powers. 


Spen Valley.— Following upon their decision to oppose 
the scheme of the British Electric Traction Company, the authorities 
of the Spen Valley have decided to submit to the Light Railway 
Commissioners a joint alternative proposal for the construction of a 
tramway. Dewsbury, Heckmondwike, and Oleckheaton District 
Couccils have, after a lengthy discussion, provisionally decided to 
join hands. The Liversedge authority were not invited $> join the 
combination, because they have already assented to the application of 
the company, with reservations on points of detail. 


Stirling to Tillicoultry.—The B-itish Electric Traction 
Company has entered upon the preliminary of a scheme for 
constructing an electric tramway from S:irliog to Tillicoultry by way 
of Craigmill, Blairlogis, Menstrie, and Alva. The company are 
endeavouring to acquire the Stirling and Bridge of Allan tramways, 
with a view to introducing a complete system of communication 
between Stirling and Bridge of Allan, and also the whole of the 
Hillfoots district. 


Sunderland.—By the passing of the Sunderland Cor- 

porn Tramways Bill by Oommittee last week, the Corporation 

succeeded in obtaining powers to work the trams and use elec- 
trical traction. 


Sutton Coldfield.—A scheme is being promoted in 
Birmingham, having for its object the construction of an electric 
tramway, on the overhead trolley system, to Sutton Coldfield. Pians 
have been prepared by Messrs. Pritchard & Oo, and it is 
in the course of the present month to make application for a light 
railway order giving the necessary authority to carry out the enter- 
pe The proposed new line will practically be an extension to 

our Oaks, Satton, of the old tramlines which now run from the Old 
Square to the bottom of Gravelly Hill. The route of the new line 
will be that of the main road, through Erdington, Wylde Green, and 
Button, to a point near the cross roads close to Four Oaks station, on 
the London and North-Western Railway. The distance will be about 
6 miles, and although there are several rather steep gradients, they are 
not considered of a character to occasion any difficulty. The entire 
cost of the undertaking will be upwards of £70,000. 


Vienna.—The 
says :—‘ The financial event most talked about just now on the Vienna 
market is the approaching conversion into a public company of tbe 
well-known German firm of Siemens & which secured 
the monopoly for the Viennese electric tramway system. 
Austrian banks have, it is said, already subscribed the whole of the 
capital of the new company.” 


Financial Times Paris correspondent 
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Walton-on-Naze, — А correspondent writes :— “The 
pier electric tramway is now completed, and Col. Yorke subjected it to 
the usual Board of Trade tests on Thursday last week, after which he 
declared the tramway to be pou satisfactory. The line will 
be opened for traffic on the 13th.” 


Whitefield.—A deputation will wait upon the Bary Oor- 
poration with reference to a letter in which they state that they are 
applying to Parliament this session for powers to run tramways in 
the borough, and wiehing to know whether the Council would be 
prepared to purchase ite section and lease the same to the Oor- 
poration | 


Wigan.—At last week's Council meeting Mr. Alderman 
Holmes, in moving adoption of the minutes of the Electric Lighting 
Committee, ssid they had reached a stage when the subject had to be 
very seriously dered. They were now proposing to ask the 
Local Government Board for sanction to borrow no less a sum than 
£90,000 for electric ligh purposes. Mr. М'Опаій said the first 
estimate they had before them was one for £20,000, and he would 
like some explanation as to b s: amount had been increased so 
enormously. Mr. Alderman Holmes replied that they had to take 
into account the equipment of the tramways, as there was a proposal 
to municipalise them. The minutes were confirmed. 


TELEGRAPH AND TELEPHONE NOTES. 


Cables between Singapore and Hong Kong.—In 
the House of Commons on Monday Mr. Provand asked the S:cretary 
of Btate for tbe Colonies whetber an agreement was made on October 
38th, 1893, between the Secretary of State for the Colonies of the 
one part and the Eastern Extension, Australasis, and Chica Tele- 
graph Company, Limited, of the other part, for laying a second sub- 
marine telegraph cable between Singapore and Hong Kong; whether 
this ment secured the company against competition and placed 
them in poesession of a preferential right to any future contract or 
concession ‘for laying further cables between Singapore and Hong 
Kong for a term of 25 years; and whether such agreement was ever 
elgg ae to Parliament, if not, would he state the reason why? 

Chamberlain replied as follows (Times report) :—An agreement 
was made on October 28th, 1899, between the Secretary of State for 
the Colonies and the Eastern Extension, Australasia, and Chins 
Telegraph Company for the laying and maintaining for 25 years at 
their own coat by the company of a second submarine telegraph cable 
connecting Singapore, Labuan, and Hong-Kong. The sgreement 
contains the following article :—" Article 4. In consideration of the 
engagements entered into by the ошап) in this agreement, and 
of the strict fulfilment thereof, Her Majesty's Government under- 
takes to secure the company against competition to the extent follow- 
ing, that is to say—Her Majesty'a Government will not, during the 
term of this a, t lay, nor grant, nor n to be granted, any 
concession or authority for laying any new submarine cables connected 
with Hong Kong, Singapore, or Labuan (whether in competition with 
the cables of the company or not) unless such new cables should, in 
the opinion of Her Majesty’s Government, be found necessary in the 
public interest of Great Britain, Hong Kong, the Straits Settlements, 
or Labuan, or in the general interests of international telegraphic 
communication. Provided always that if it shall be decided that 
new cables are to be laid the company shall, all things being equal, 
have the preferential right to the contract or concession for laying the 
same. Provided that this article sball not prevent the Great Northern 
Oompany from ng, renewing, or replacing any submarine cable 
connected with Hong g, and shall not prejadice or affect the 
ex rights of that company.” Tue agreement was not pres: nted 
to ent as it imposed no charge on the public revenue. 


French Telegraphists.—Mark the benefits which poor 
depopulated France may confer by her postal and telegraph staff ! 
The following is a translation from the French Bulletin Hebdom- 
adaire des Postes, Télégraphes, dc, of May 4th:— 

RxroRMs Іх Favour or EMPLOYER WITH FAMILIEN. 

The National Alliance for the Increase of the French Population has lately 
delivered to the Minister a list of reforms in favour of those employés of Posts 
and Telegraphs burdened with families. The following are tbe proposals 
submitted :— 

1. The allowance of a supplementary indemnity to those employés who rear two 
or three ohildren, 

2. Amongst employés of equal merit, those who have children should have 
more rapid promotion. 

8. When boarding expenses are granted the allowance to be in proportion to 
the number of children. 

4. Facilities in the shape of travelling nt half fares to be given to the families 
of employés when changing places of residence. 

Кү еленд шыш at the end of the year to be proportionate to the number of 
ildren. ; 

6. Heads of families who bave more than three children each to have the 
privileges accorded to sub-agents not requiring special qualitications, 

J. Assistance to be given in cases of confinements. 

8. Facilities to be given to the husband and wife, when they both are employed 
by the Administration, to have the same hours of duty. 


The Bulletin concludes by remarking it will return to the subject of 
these reforms later, and adds that some of them seem to be of easy 
arrangement. It has been suggested to us that some much married 
men in this country might be very glad to see a similar appreciation 
of their services. We suppose any such proposal in other branches of 
labour would not receive a very happy reception from the trade unione, 
They would want more “Egalité” with their “ Fraternité.” We 
are also inclined to think tbat masters would not altcgether appre- 
ciate the situation if a worthless sloven with a score of children were 


to receive as wages half as much again or twice as much asa bard- 
working childless man cccupied next to him, their respective values to 
their employer being as 1: 10. “Unto bim that hath shall be given.” 


Cheap Telegraph Rates. — The Times says that 
Me. Henniker Heaton called a meeting of the Imperial Telegraph 
Committee for yesterday afternoon in one of the Honse of Oommons 
committee rooms. Sir Edward Sassoon, the chairman, was to preside, 
and the draft letter to Mr. Chamberlain was, if approved, to be signed. 
It asks the Secretary of State to grant an inquiry into the question 
of chcapening telegraph communication to all parts of the Empire. 


The German-American Cable.—The Times Berlin 
Do respon dett says that the efforts of the firm of Felten & Guilleanme, 
of Mülheim on the Rhine, in co-operation with tbe Imperial Postal 
Administration and the leading German banks, have resulted in the 
formation of a German Atlantic Telegraph Company for the construc- 
tion and working of the proposed direct cable between Germany and 
the United States. In 1896 a cable was laid between Borkum, one 
of the East Frisian Islande, and Vigo, on the north-west coast of 
Spain. This was infended to form a portion of the new trans- 
Atlantic cable, but it has been found that its connection with the 
Spanish telegraph system and with the lines of the Eastern Telegraph 
Company gives this Borkum-Vigo cable so much work that it cannot 
be further burdened with the trans-Atlantic communication. It is 
now proposed to lay a cable from Borkum to the Azores, where an 
intermediate station will be erected, and thence to New York. A 
Bill to permit the establishment of the station on the Azores has 
already passed the Portuguese Chamber, and it is hoped that the 
Senate will also give its consent. An agreement has been arrived at 
with the Commercial Oable Company and the Postal Telegraph Oom- 
pany by which these two American societics undertake to forward 
the messsges of the German Atlantic Telegraph Company from New 
York to their destinations in America. 


The Pacific Cable Scheme.—On May 5th Sir William 
Laurier received the following despatch from the Government of 
British Colambia:—" Fearing that Great Britain's departure from 
the original proposal would delay and thus defeat the Pacific cable 
project, the Province of British Columbia cffers to contribute two- 
eighteenths of the cost in addition to the five-eighteenths contributed 
by the Dominion.” 

Ottawa telegrams report that the offer of British Oolumbia to 
contribute two-eighteenths of the cost of the Pacific cable, inde- 
pendently of the five-eighteentbs to be provided by the Dominion as 
& whole, is contained in the following despatch to Sir William Laurier 
from tbe Finance Minister of the province:—" This Govern- 
ment observes with great regret that further difficulties have arisen in 
connection with the Pacific cable scheme. It regards the enterprise 
as of vast importance, and as absolutely necessary if Oanada is to 
secure her proper share of Pacific commerce, which it believes will 
rapidly assume large proportions. Particularly is the enterprise of 
moment to British Columbis, the Dominion gateway to the Pacific. 
On these grounds this Government feels justified in aseisting the 
realisation of the scheme beyond what is involved in its provincial 
ebare of the Dominion’s responsibility. This Government, therefore, 
will assume for the province one-ninth of the cost of the cable on 
arrangements similar to those with the Australian Colonies, hoping 
that, in thus strengthening the hands of the Domtrrion Government, 
the consummation of this Imperial enterprise may be achieved.” 

The cabled synopsis of the correspondence on the Pacific cable 
Treron has (says the Ottawa correspondent of the Times) intensified 

e feeling of disappointment here at the action of the Imperial 
authorities. Bir San Fieming has addressed to the newspapers 
a dignified letter, which reviews the situation, He says: that the 
propossl of the British Government is of no value for securing the 
establishment of so important an Imperial work, and he cannot 
believe it to bo the fall or final judgment of the Home Government, 
for the followivg reasons :— | 

1. It will always be regarded as a recession on the part of the mother country 
from a common understanding with Canada, Australia, and New Zealand. 

2. It will always be regarded as an attempt to retard the expansion, and 
cripple the commerce of the Брин in the interest of a few rich monopolists. 

8. It will always be regarded by the people of Canada, Australia, and New 
Zealand as an unjustifiable and discourteous nct to them. 

4. Its effect will be far-reaching, and the immediate effect will be a fatal blow 
e пе соте for establishing a system of State-owned British cables encircling 

5. 11 will be avery grave retrograde step in the Imperial movement, which 
ee drawing closer the onda between the mother country and her daughter 
ands. 
Notwithstanding the changed attitude of the Imperial authorities, 
the Dominion Government will press its proposas before Parliament, 
and, with the cordial support of Bir O. Tupper and the Opposition, 
will place them in the Statute Books, leaving the responsibility for 
the failure of the enterprise to rest with the Home Government. 

The question of the construction of the all-British Pacific cable 
is (the Central News learns) far from being shelved. 

e Imperial Government and the representatives of the Colonies 
have been busily exchanging views. 

A requisition from the Agents-General in London that the whole 
matter should be considered as still open for discursion, drew from 


Mr. Chamberlain an invitation for a statement of objections to the 


Colonial Offce scheme. 

Ata meeting on Ssturday, therefore, the Agente-General complied 
with the Colonial Secretary’s wish, and it is believed that, as a result, 
some important modifications will be made. 

Yesterday’s Daily Chronicle says that an important letter, patting 
the views of the British Colonies actively interested in the all-B:itish 
cable, was on Wednesday transmitted to Mr. Chamberlain. This docu- 
ment is in effect the reply of the colonies tothe intimation made the 
other day by the British Government of its attitude towards the 
new cable scheme. It is signed by the representatives here of 
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Canada, New South Wales, Victoria, Queensland, and New Zealand. 
The three remaining Australasian colonies are lese directly interested, 
but they give their general sup to wbat is being done. It has 
been made quite apparent that will not go forward with the 
scheme on the scant lines suggested by the Imperial Government. 
The view is this—that unless the Imperial Government is willing to 
do more than it has indicated so far, the whole scheme will collapse. 
What the colonies want, therefore, and what they are urging, is that 
the British Government should go hand in hand with the colonies in 
the whole undertaking. A rumour prevails that a certain cleavage of 
opinion bas taken place within the Government as to the assistance 
which ought to be given to the carrying out of the cable scheme. 
At all events, it is asserted that Mr. Chamberlain would gladly see 
the ntmost practical sapport given to the undertaking. 

Yesterday's Times contains the following interesting Paragraph 
from its Ottawa correspondent:— A report from Victoria, B. O., 
says that Her Majesty's survey ship, Egeria, which is now there, has 
received orders to er to take up survey work in connection 
with the Pacific cable.” 


Submarine Cables to the Netherlands,—The Times 
says that a recently issued Parliamentary paper contains the text of 
& Oonvention between the United om and the Netherlands, 
үг са submarine саса шнщ pap ошо shall 

their joint property. The Oonvention was at the Hague 
on April 5th, 1898, and ratifications were exchanged af the Hague on 
December 13th, 1898. An agreement between the postal authorities 
of the two countries respecting telegraphic correspondence over the 
-direct submarine cables is annexed. By this agreement the charge for 
the exchange of ordinary telograms is fixed at 2d. per word in the 
United Kingdom, and 10 cents in the Netherlands, the respective 
minimum charges being 10d. and 50 cents per telegram 


The Telegraph Wire Export айс returns just 
i to rts of te i - 
issued relating to the exports o egraph wire an d 


for the first four months show an increase over pest two years, 
the total being £442,479, as against £313,671 in the corresponding 
period of 1898, and £321,160 in the first four months of 1897. 


Telegraphic Interruptions and Repairs:— 
OABLAS. Down. Repaired, 


y's cable— 
Cable beyond Gurupa .. June 11th, 1898 „, eot 


#006 Мау 5th, 1899 ЕДА eee 
eos April 10th, 1899 eee eee 


Communication between 
Moseamedes and all In- March 16th, 1899 ... TT 
land Offices. 


Oommunication between ; 
Balonique and Monastir. March 23rd, 1899 ... ase 
Line between Antofagasta 
and Cochabamba (Bolivia) f May 9tb, 1899 ... m 


Ihe Telephone Question.—On 5th inst. the Chancellor 
of the Ezchequer received a deputation from various ons 
and other local authorities who supported a memorial in favour of the 
Matual Telephone Company's receiving a telephonic licence in 
Manchester. In reply, be reviewed the circumstances which had led 
the Government and the House of Oommons’ Committee of last 
tes ion to come to the conclusion that no more licences to companies 
ought to be granted, and expressed the opinion that the best course 
would be for local authorities themselves to apply for licences under 
the provisions of the Government Bill He could do no more than 
promise careful consideration to the views laid before him by the 
deputatiun. 

Tunbridge Wells Telephones.—The Council has de- 
cided tu experiment at the Town Hall “ with the new system of the 
Telephone Construction Company, who had offered to instal an ex- 
perimental telephone exchange upon their automatic principle.” 


OONTRAOTS OPEN AND OLOSED. 


Battersea.—June 7th. The Mag! wenta io for ш 
упашов engines. 


supply cf maine, water-tube boilers, steam 
" Official Notices April 14th. 


Bexley (Kent).—May 31st. The L. C. O. Asylums Com- 
telephones, flre 
alarm в, tell-tale clocke, and call bells at the Heath Asylum, Bexley, 
Kent. Instructions, &c., can be obtained from Mr. R W. Partridge, 


mittee is wanting tenders for the installation of 


clerk of the Arylum Committee, 6, Waterloo Place, B.W. 
Birkenhead.— May 26th. The Corporation wan 


ts 
tenders for the supply and delivery of 100 electric meters. Bee 


“ Official Notices " May 5th. 


Blackpool.— May 20th. The Tramways Committee 
wants tenders for ten bogie tramcars. See “ Official Notices” May 


5th. 


Brighton.—May 29th. The Council wants tendera for 
the supply of auxiliary switchboards and switchboard gallery at the 
electricity works. Soe Official Notices.” 


Crewe.—June Ist. The Corporation wants tenders for 
boilers and economisers, engines and dynamos, centrifugal pump and 
motor, mains, battery, switchboard, and travelling crane. Bee 
“ Official Notices" May 5th. 


Ealing.—May 15th. The Ealing Council is now inviting 
tenders for two boilers with superheaters and a as may be 
ascertained on reference to our Official Notices” for April 21st. 


Ealing.— May 15th. The Council is inviting tenders for 
steam, exhaust and other piping, &c., switchboard and connections, 
ёо. Bee Official Notices " April 28th. 


Edinburgh.—May 15th. The Corporation wants tenders 
for the supply of copper strip for electric conductors. Bee our 
" Official Notices April 28th. 


Edinburgh.—May 22nd. The Council wants tenders for 
ivo "an driven fans for induced draught. See “Official Notices” 
y 


Enniskillen.—May 22nd. The Urban .District Council 
invites tenders for supplying and fitting up gas ү! ‚ dynamo, and 
comp ae electric ligùt installation for lighting New Town Hall, 
Enniskillen, according to aud specifications prepared by 
Messrs. Anthony Soòtt, M.B.À , and Wm. A. Scott, A. R. I. B. A., archi- 
tects, and which can be seen at their сое, 16, William Street, 
Drogheda, or at the Town Olerk’s office, Enniskillen. 


Fleetwood.—May 16th. The District Council wants 
tenders for lamps and lamp-poste for street arc and incandescent 
lighting, and also for wiring, switchboards, lamps, &., for the Town 
Hall, Free Library, Market, and Slaughter House lighting. See 
" Official Notices” April 28th. 


supply of 225 kilometres of paper insulated electric cable. Par 


Grenelle, Paris. 


Glasgow.—May 17th. The Corporation wants tenders for 
the supply of carbons and rubber covered insulated cables for one 
year from 31st inst. See " Official Notices” this week. 


Hackney.—June 13th. The Vestry invites tenders for 
trenching, troughing, cables, joint boxes, jointing and house services. 
See Official Notices” May 5 | 

Halifax.—May 26th. The Corporation wants tenders 
for 100 tons of 2-inch and 23-inch cast-iron pipe. See Oficial 
Notices” this week. | 

Hampstead.—May 18th. For the purpose of extensions 
at the electricity works, the Vestry wants tenders for two 500-kw. 
steam alternators, five switchboard panels, boilers, feed water heaters, 
Weir's feed pumps, а 50-kw. exciter, water softening plant, air 1 
and condenser, Green's economiser and overhead crane. Bee" 
Notices” April 7th. 


в Islington.—J une lst. The ) Gunrdiane of the Рох ды 
t. Mary, , invite tenders from persons 
out the dis ae for the installation of the light a$ 
the New Infirmary for the Parish 1 Further 
information, copies of plans, &c., from Mr. W. Smith, architect, 65, 
Ohancery Lane, W.C. ‘ 

Kertch.—The Secretary of State for Foreign Affairs bas 
received а despatch from Her Majesty’s Consul at Taganrog, stating 
that tenders are invited by the municipality of Kertoh for the suppl 
of materials for the construction. of electric lighting plant 
tramways in that town. 


King’s Lynn.—May 15th. The Corporation want 
tenders i ap born wine and fittings for the Manicipal Technical 
School. See our Official Notices” April 28th. 


St, Pancras.—May 16th. The Vestry wanta tenders for 
additional engines, dynamos, &., at the Regent’s Park Station. See 
“ Official Notices " April 21st. 

St. Pancras.—May 23rd. The Vestry wanta tenders for 
about 22 miles of lead-covered armoured cables. Seo “Ofcial 
Notices” this week. 


Southampton.—June 5th. The Corporation wants 
tenders for motor cars and equipment, and the electrical equipment 
of lines. See Official Notices” this week. 

Southport.—May 17th. The Electricity Committe 18 
inviting tenders for a O.I. tank, a centrifugal pump, and electric 
motor. See our Official Notices" May 5th. . 

Teneriffe.—June 14th. "Tenders are being invited until 
June 14th by the 8 Ministry of Public Works in Madrid fot 


the concession for the construction and working of an electric tram- 
way between Santa Orus de Teneriffe and Ban Oristobal de la 


Publicas (Ministerio de Fomento), Madrid, whence particulars mA 
also be obtained. 


(Continued on page 777.) 
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NIAGARA POWER FOR BUFFALO 
RAILWAYS. 


By ORRIN E. DUNLAP. 


THE Boffalo and Niagara Falls Electric Railway and the 
Buffalo and Lockport Electric Railway are now both operated 
entirely by power generated in the central station of the 
Niagara Falls Power Company at Niagara Falls. This 
result has been attained by the construction of a new transe 
former station in North Tonawanda, from which current is 
supplied to both of the eleotric roads referred to. Current 
is also supplied to the Buffalo line from the central station 
at Niagara Falls and to the Lockport road from a station in 
Lockport. In the past, the Buffalo and Niagara Falls road 
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Niagara region toeday, that the men who are interested in 
the Nisgara Falls Power Company are also about to become 
interested in the great $25,000,000 syndicate, which it is 
stated will control all of the electric roads in and between 
the two cities on the western border of New York State. 
Should this statement prove to be thoroughly accurate, it 
will mean that the men of the great power company at 
Niagara have purchased the electric lines in order to make 
thoroughly sure of a well-paying customer for a part of the 
power they will develop in their power station. In other 
words, they will then secure for themselves the profit of 
both producer and consumer, which in this case is likely to 
prove considerable. 

To-day the Cataract Power and Conduit Company are the 
distributing agents for Niagara power in the city of Buffalo, 


LATEST VIEW or THE INTERIOR OF THE CENTRAL STATION OF THE NIAGARA FALLS Power Company. 'ToTAL Capacity 40,000 H.P. 


has maintained a power station in Tonawanda for supplying 
the Buffalo end of its line, but now this station is about to 
be dispensed with. When running over the tracks of tke 
Baffalo Railway Company in the city of Buffalo, the power 
for their operation is supplied from the Baffalo Railway 
Company's station on Niagara Street. 

Ever since the Buffalo and Niagara Falls road was con- 
structed, it has been the hope of the promoters to operate it 
entirely by Niagara power, but the delay in getting the 
stations in readiness has prevented this result until now. 
The fact that these two great electric trunk lines are 
operated between two cities so intimately connected in power 
matters, as are Buffalo and Niagara Falls, is a most important 
condition, considering the rumours that prevail in the 


and recently the Tonawanda Cataract Power Company has 
been organised for the purpose of distributing the Niagara 
current within the town of Wheatfield, North Tonawanda, 
Niagara County, and the town and village of Tonawanda, 
Erie County. The officers of this company are Charles 
A. Sweet, president; William B. Rankine, secretary and 
treasurer, and De Lancy Rankine, assistant secretary and 
treasurer. It is this company that has just completed its 
new transformer station on Robinson Street in North Tona- 
wanda. The building is of brick, and stands close to the 
Buffalo-Niagara transmission line, from which the current 
for its operation is taken. The dimensions of the building 
at the foundatien are about 60 by 80. The main floor of 
the building is undivided, and in the spacious room there has 
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been installed two 500-horse-power rotaries, four 500-borse- 
5 static transformers, and the necessary switchboards. 
he installation was erected by the Westinghouse Electric 
and Manufacturing Company. ‘The three-phase current 
from the transmission line enters the building on the east 
side, at a voltage of 11,000. It passes through high tension 
circuit breakers located in the second storey or attic, and 
then to the lower | ; ' 
floor апа the- static 
transformers, where 
it is reduced to 875 
volts, at which 
potential it goes to 
the rotaries. The 
static transformers 
are oil 5 i 
present installation 
is located in the 
east half of the 
building, and room ^ 
bas been provided 
for two more ro- 
taries and ы 
a alus. e 
xin half of the 
floor is to be de- 
vóted to a lighting 
lant. The switch- 
dard is of white 
marble and has 
eight panels. Two 
of these are alter- 
nating current 


of that year the steam road service, both freight and 
ssenger, between North Tonawanda and Lockport, had 
gen supplanted by the electric service, and the electric cars 
of the line ran into the city of Buffalo. When the Buffalo 
and Lockport Railway Company gained control, the old Erie 
track was in a fair condition, being laid with 60 lb. rails. It 
was found neceasary to relay a mile of track a short distance 
| | : M | out of Lockport, 
and on this озса; 
sion 80 lb, rail was 
used. The line thus 
secured by the lease 
is а single. traok 
having three turn- 
outs or switches, 
the first of which is 
located about в 
mile west of Lock- 
port; the seoond 
six miles and the 
miles. In bonding 
miles. In 
the track two 
gangs of men were 
used, one working 


bond was used with 
0000 wire under 
therajl. About 20 
days were occupied 
in dp com d this 


er n pec Rotary CONVERTERS IN THE STATION OF THE TONAWANDA CATARACT PowER боша, чү 3 
ar each of the the Erie for 99 
converters. There is also a panel for the уеага is 184 miles, and for nearly 12 miles the track is a 


alternating current, or primary board three-phase, and 
two panels for local distribution. Lightning arresters 
are also located in the upper storey. Two 12-ton 
cranes are operated overhead in the transformer room. 
N. F. Irish is the superintendent in charge. From this 
station the current is supplied to a point near Pendle- 
ton Centre on the 
Lockport road and 
to a point near the 
Вата! ad Niagare 

offaloand Ni 
Falls road north, 
and to the Buffalo 
City line on the 
south. 

The erection of 
this latest trans- 
former station is 


the B 0; and 
Niagara elec- 
trio road and the 
Buffalo and Lock- 


Oaryl Ely, who is 
recognised as the 
greatest күш 
electric гоа 
promoter and 
builder in the 
United States, is = . 

president. It is to be recalled that the operation of 
the Baffalo and Lockport road marked the firet sur- 
render in' Western New York of a former steam road 
to the onward march of electric traction backed by 
the great power development at Niagara Falls. The 


8:eam road thus acquired was the North Tonawan la- 


Lockport branch of the Erie Railway, and for all the 
company was incorporated on May 3rd, 1898, so great was 
the energy thrown into the enterprise that by August 15th 


p" —~ 


ELECTRIC LocoàMorIvE USED oN BUFFALO AND LockPoRT ROAD. 


straight line, affording excellent opportunities for speed 
between stations. The trolley wire is strung on a double 
line of poles, set 88 feet apart, excepting for about thtee- 


-qaarters of a mile in the Erie yards at North Tonawanda, 


where an arm support is used. The tops of all poles are 22 
feet above the rail. The pole line presents a very neat 
appearance, the 
batts to a height 
"of A imd bein 
pain an 
above that white. 
Three 500,000-cm. 
.feeder cables are 
strung along the 
poles on the north 
side of the track, 
while on the south 
side of the right of 
way а power trans- 
mission line 
been built, the 
Buffalo-Niagara 
regreso 
ing ta at 
North Топта. 
The poles of the 
transmission line 
are set 100. feet 
apart, and on 3 
single cross-arm are 
carried three 0000 
bare copper wires 
for the three-phase 
of trans 
. mission. АП the 
insulators used on this line are identical with those used on the 
Buffalo-Niagara line. In the reconstruction of the road the 
train service of the Erie was not so frequent as to interfere to 
any great extent with the working of the construction train and 
its crew. On the approach of an Erie train the construction 
train would take to a siding to await its passage. The 
construction train consisted of three flat cars, a caboose, snd 
an engine. On опе of the flat cars a 6-horse- power engine was 
installed to aid in handling the poles. In stringing the wire, 
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it was run out from a boom on one of the cars at the rate of 
about five miles a day. E x " . 
While there may be extensions in the near future, the total 


windows are large, affording excellent facilities for viewing 

the scenery along the line. In the main compartments of 

the cars there are 14 reversible back seats, while the smoking 
compartment has six seats of the same 
pattern, affording accommodation for 12 


INTERIOR VIEW OF LOCKPORT SUB-STATION OF THE BUFFALO AND LOCKPORT ROAD, 


length of track operated by the Buffalo and Lockport Rai!- 
way Company to-day is 29 miles, made up of 154 miles owned 
by Ше company and 134 miles leased by them. When the 
promoters of this line decided on its construction they 
purchased the Lock City Railway and its 54 miles of track, 
and they now also own the Buffalo, Kenmore and Tonawanda 
Electric Railway and the Elmwood Avenue and Tonawanda 
Electric Railway. It has been intimated that the line would 
be double-tracked from North Tonawanda to Lockport,.and 
also that it is to be extended to Olcott, on Lake Ontario, bat 
as yet this has not come in the form of a definite announce- 
ment, for all both are among the probabilities. From North 
Tonawanda to Buffalo the cars of the Buffalo and Lockport 
road run over the tracks of the Buffalo and Niagara Falls 
electric road, an arrangement that is mutually beneficial, 
inasmuch as Hon. W. Caryl Ely is at the head of both roads, 
and in Bart Van Horn both roads have the same general 
manager. 

Power from the central station at Niagara Falls is now 
carried to the sub-station in Lockport at a voltage of 11,000, 
and there it passes into віх 150-kw, static transformers of 
the type portrayed in the illustration. The pressure is thus 
reduced to 350 volte, at which it passes into the rotary con- 
verters, where it is changed to direct current at a voltage of 
550. The rotary converters in this station are six-pole 
machines, making 550 revolutions per minute. A blower 
driven by a small motor furnishes the air blast for the trans- 
formers, This sub-station is located in the company’s new 
car barn in Lockport, at the east end of the old Erie 
depót. | ! 

Om of the novelties that confronted the Buffalo and 
Lockport Railway Company when it leased the Erie branch 
was the necessity of providing for the freight as well as the 
passenger business of the line, but the company has proved 
itself equal to the occasion, and to-day is taking care of the 
freight business in a manner that shows that it is a cherished 
part of their income. To meet all the requirements both for 
passengers and freight, the compan 
two electric locomotives. Eachof the cars weighs from 20 to 
25 tons, and is equipped with four motors, each of 52 horse- 

, and has B8 controllers and electric brakes. The 
colour of the cars is yellow, closely resembling the cars of the 
Buffalo and Niagara Falls road. The length of the com- 
bination passenger and smoking cars isa little over 42 feet 
over the buffers, and nearly 32 feet over the red panels. 
Their general construction conforms to both steam and 
electric road practice. A single step leads to the platforms, 
which are enclosed by vestibules. The platforms have also 
folding gates and hinged doors provided for them. The car 


puroHased 10 cars and 


people. All seats are of the woven cane 
variety. In this class of car the com- 
partments are separated by a partition in 
which are glass windows at the sides of 
the sliding door. All the cars are pro- 
vided with electric heaters, "The length of 
the baggage and passenger cars are a little’ 
shorter than the cara referred to, being 
nearly 38 feet in length. In the pas- 
senger - compartment there is accom- 
modation for 28 persons. The baggage 
compartment is 12 feet long, a sizə suffi- 
cient, it has been found, to accommodate 
all baggage on the line. On each side of 
the car there is a sliding door through 
which baggage is received or delivered, and 
there is also a partition between the bag- 
gage and passenger compartments. 

The electric locomotives of the com- 
pany are the first placed in service in 
Western New York, and, therefore, have 
attracted unusual attention. They are of 
the same pattern as employed on the 
underground roads of London, England. 
The weight of each locomotive is about 
40 tons, and each is equipped with four 
55-horse-power motors. The height over 
cab is 12 feet, and the length of the locomotive is about 
32 feet. ` The cab is centrally located, with a sloping shield 
on each side, Lockport is quite a manufacturing city, while 
North Tonawanda is one of the greatest lumber markets in 
the United States. Therefore a very large freight basiness 
fell to the Buffalo and Lockport Railway Company, and this 
they have handled very nicely. North Tonawanda is midway 
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STATIC TRANSFORMERS. 


between Baffalo and Niagara Falls, and on the arrival of 
trains at the first-named station they are met by an 
electric locomotive, and the freight quickly transferred, from 
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the steam to the electric road, the electric locomotive speed- 
ing off to Lockport with it at a rapid pace. It is a novel 
sight to see the little electric looomotive and the big steam 
monster working side by side, one snorting and puffing, 
emitting sparks and smoke, the other noiselessly going about 
its business. One of the valuable features of the company’s 
rights in the city of rt is that ita franchise allows it 
to run freight cara through the streets of the city between 
the hours of 11 p.m. and 5 a.m., which gives good oppor- 
tunity of handling the freight of the mills with which the 
tracks are connected. Other connections are in contempla- 
tion. Having. been used for steam road traffic, all the 
sidings of the company between North Tonawanda and 
Lockport are sufficiently,long for freight trains. The elec- 
tric locomotives have pBeumatically-controlled trolleys, which 
removes the necessity of any of the crew of the locomotive 
leaving the cab to replace the trolley wheel on the wire, or 


Lockport to North Tonawanda is made in 28 minutes, while 
from Lockport to Buffalo the time is 1 hour and 18 
minutes. Oonsiderable time is lost on the tracks of the 
Buffalo Railway Company in Buffalo, where the heavy traffic 
necessitates slower time. The cars of the Buffalo and 
Lockport line are fully capable of making 50 miles an hour. 
A feature of the electric road service, both on the Buffalo 
and Lockport road and the Buffalo and Nisgara Falls line, 
is that the transfer system allows people to travel direct to 
their destination in any of the cities reached by the electric 


The summer travel and the freight traffic are the important 
means of support and баги of the Buffalo and Lockport 
line, while on the Buffalo and Niaggra Falls road the summer 
travel is always very heavy. This latter road does not 
handle freight. C. K. Marshall is superintendent of both 


U.S. CABLE SHIT Hooker.” 


to reverse it, the result in either case being effected by the 
operation of a handle in the cab. By simply admitting air 
into a cylinder, the downward motion is obtained, the piston 
of the cylinder pressing the spring that holds the pole in 
place when in use. Both the pole and the handle are on a 
swivel plate, and the upward motion is secured by the spring, 
and the movement to the side by the hand. Both of the 
electric locomotives are equipped with bell, air whistle, air 
brakes, sanding arrangement, &c. In the adjustment of the 
freight accounts between the Buffalo and Lockport road and 
the Evie road, the former is allowed a percentage of the 
total freight charge for handling the freight between North 
Tonawanda and Lockport. 

Sinoe the old Erie branch has been electrically operated, 
the people along the route have enjoyed a vastly improved 
service, for under the Erie régime there were bat four trains 
each way a day, the passenger and freight business requiring 
the service of four locomotives. Under the schedule of the 
Buffalo and Lockport road there are 60 train units, 30 each 
way, and this excellent service is enjoyed by all sections of 
e line, not merely by the station stopping points as here- 

ore. 

Cars are run every half-hour between Buffalo and Lock- 
port, the total distance being 25 miles. The rau from 


THE UNITED STATES CABLE SHIP 
"HOOKER."* 


AT Morse's shipyard, in Sonth Brooklyn, the United States 
Army transport Hooker, No. 1, is being fitted as a cable abip 
for service in the Philippine Islands. 

When the urgent necessity for connecting the various 
islands of the Philippine group by cables became evident, it 
was decided to fit this ship out as a cable vessel, she being 
the first craft of this type ever owned by the United States 
Government. Extensive alterations were made, nearly all of 
the interior fittings of the ED being removed, three 
tanks for cables installed, as well as refrigerating rooms and 
app nce for the transportation of fresh meat. The forward 
cable tank is 13 feet in diameter and 8 feet high, and has s 
capacity for 60 tons of cable. The midships tank, 24 feet 
by 13 feet, has a capacity for 400 tons, and the after tank, 
26 feet in diameter and 6 feet deep, will contain 240 tous, 
the total capacity thus being 700 tons of cable. These 
tanks are circular, and slightly conical in shape, and are bailt 
of boiler iron with calked jointa, so as to be water-tight. 


— — 


* An advance proof from the New York Alectrical Review. 
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On the main deck forward is installed a winning gear, 
consisting of a drum of about 8 feet in diameter, supplied 
with brakes and the usual accessories for cable work. In 
the bows is a boom, ing at its end a pulley over which 
the cable is рш out. e illustration shows very clearly 
the winding drum, and also a scow-load of cable lying along- 
side and being coiled into the forward tank. The men in 
the foreground are engaged in splicing on the new section of 
cable to that already in the tank. This view of the ship 
was taken from the forecastle, looking aft, and shows part 
of the new superstructure which has been placed upon the 
Hooker. Directly under the pilot house is the cable-testing 
room. Here are installed various instruments of precision, 
including high resistance Wheatetone bridges and sensitive 
Kelvin marine galvanometers. 

The old electric light plant which the ship contained when 
captured has been removed and replaced by а new one, which 
consists of two 175-light units, each composed of a C and C 
DO direot-coupled to a Baffalo Forge Company's engine. 

he Vance Electric Company, of New York, installed all of 
this plant and the wiring, including two searchlights, which 
will be carried on the flying bridge forward. 

It is expected that the Hooker will have a cruising speed 
of about 13 knots. She is 833 feet long over all, 33 feet 
beam, about 2,000 tons burden, and has an engine of abont 
1,600 horse-power working a single screw. In order to better 
fit her for cable service the forecastle has been heightened 
about 6 feet, giving her a high freeboard forward. On top 
of this forecastle are mounted two Hotchkies six-pounder 
rapid-fire guns for use in the pirate-infested seas in which 
the ehip’s work will be done. The magazines for these guns 
are directly below them. In addition, the ship will carry 


about 75 stands of small arms, The complement of officers - 


and men will consist of 150, Capt. C. L. Fenton, of the 
Quartermaster's Department, being in charge of the army 
force, while Oaptain S. J Hanlon is in charge of the naviga- 
tion of the ship. The reconstruction of the vessel and its 
шр for its new use has been under the direction of 
. Gardiner C. Sime, supervising engineer for the army 
transport service. Mr. Sims will be remembered for the 
admirable work which he did aboard the United States repair 
ship, Vulcan, during the blockade of Cuba and after the sea 
fight at Santiago. It is expected that the Hooker, having on 
5 240 miles of cable, will sail for the Philippines about 
y lst. 


CONTRACTS OPEN AND CLOSED. 


(Continued from page 772.) 


West Africa.—July 10th. The Compagnie de Mozam- 
bique, of 45, Rue do Alecrim, Lisbon, is eeu, | tenders until July 
10th for the concession for the establishment and working of а cen- 
tral electric power station at Beira for lighting and power purposes 
during a period of 25 years. Particulars from, and tenders to, above. 


OLOSED. 


Aberdeen.—The Council has accepted the tender of 
Messrs. Baboock & Wilcox for the supply of boilers for the electricity 
works at £23,080. 


Brighton.—The Lighting Committee recently ог а 
tender from Messrs. Baboock & Wilcox for two water-tube 

with fittings, &c., for £2,898. This price is £23 per boiler above the 
last contract owing to higher prices of metals and the great congestion 
in the engineering trade. 


Derby.—The Electric Lighting Committee has accepted 
the tender of Mr. Vernon for buil and excavating work 
in connection with the extension of the and boiler houses. 
Tenders have been invited for transformers and the contract awarded 
on a schedule of prices for one year to the Electric Construction 
Company, Limited. 


Dundee.— М евата. Lowden Brothers, Dundee, have secured 
contracts to ly the 9 with British-made engines and 
dynamos, the p being £5,550 and £4,900 respectively. 

Sheffield.— The Council has accepted the tender of 
Mossre. John Spencer, Limited, Wednesbury, for the supply of poles 
and brackets for the electric tramways, the prices, on not less 
than 500 poles and brackets ordered, as follows :— Poles 
at ES 11«, £9 17s., and £14 3s. 6d. each, according to dimensions; 

brackets, from £3 15s. 6d. to £4 18s. each. The tender of the Eleo- 
tric Railway and Tramway Carriage Works, of Preston, has been 


acce for the supply of 30 double-deck motor car bodies and 
ЕЕ all а i 


reconstruction of the tramlines on the Brightside and Heeley sections 

isto bs commenced as soon as convenient. The proposed double 

C at the bottom of Hanover Street is to 
о 


Sheffield.— The Town Oouncil bas given an order to 
Messrs. Ferranti for a 1,000 kw. steam alternator for £9,500. This 
machine will be equal to 17,000 16-0.P. lamps. 


FORTHCOMING EVENTS. 


Friday, May 12th—At 9 pm Royal Institution. Discourse by 
Prof. T. Preston, M.A., on Magnetic Perturbations of 
the Spectral Lines." 

At 5 p.m.— Physical Society. Note on the Vapour Pressure 
of Bolutions of Volatile Substances,” by R. A. Lehfeldt, 
D. Se.; Note on the Discussion of their Paper on the 
Criterion for an Oscillatory Discharge of s Condenser,” 
by Prof. W. B. Morton Dr. Barton; Exhibition of 
& Quadrant Electrometer by Mr. G. L. Addenbrooke. 

Saturday, May 13th.—Institution of Electrical Engineers Students’ 
visit to W. T. Healey's Telegraph Works. Train leaves 
Fenchurch Street 9.40 a.m. 

Thursday, May 18tb.—At 8 p.m. The Institution of Electrical 
Engineers, at the Society of Arts, John Street, Adelphi, 
W.O. Ordinary General Meeting. Electric Loco- 
motives in Practice, and Tractive Resistance in Tunnels, 
with Notes on Electric Locomotive Design,” by P. V. 
McMahon, member. Discussion. 

Thursday, May 25th.—At 12 noon. Institution of Mining Engineers, 

at the rooms of the Geological Society. Presidential 

by Mr. J. A. Lon j Papers by Mr. B. F. 


К 

Applications to Mining” (Part І); Mr. J. E. Dowson 

on “ Metric Weights an ;" and other papers. 

Friday, May 26th.—At 10.30 a.m. Institution of Mining Engineers. 

(Second Day.) Among other will be one on “A 

New Process of Seasoning an Timber and 

other Fibrous Substances by means of Electricity,” by 

Mr. H. Baillie-Weaver. Among those open for discus- 

i xperiments on the Ignition of Fire- 

damp aud Ocal-dust by Means of Electricity,“ by 
Messrs. Heise and Thiem. 


-e 


THE ALL-BRITISH CABLE. 


Tue pressure of publio opinion in the Oolonies and in 
Canada as to the necessity for an all-British cable across the 
Pacific Ocean has at length produced conviction in the 
minds of the home authorities that "something must be 
done.” The long delay on the part of Her Majesty's 
Government in coming to a decision seemed to justify an 
ex ion that when that decision was arrived at it would 
at least be conclusive. In reply to questions in the House 
of Commons, we were given to understand that the delay 
was due to the fact that no joint action was being taken 
by the Australasian colonies among themselves, and with 
Canada, and that Her Majesty’s Government were only 
awaiting an announcement of this to deal with the project. 
We do not now pro to travel over the history of the 
various conferences held at intervals during the last 10 or 12 
years, at which the subject of the proposed oable has been 
thoroughly discussed. We only intend here to treat 
of the report of the Pacific Cable Committee which 
sat in Downing Street, under the presidency of the Earl of 
Selborne.* It is on the lines of this report that the Colonies, 
in agreement with Canada, have proposed to establish the 
Pacific cable. Much, however, to the astonishment of those 
who were not behind the scenes, the Imperial Government 
has dis ed the opinion of the Committee, which was as 
follows :—“ The Committee are of opinion that the cable 
should be owned and worked by the Governments interested.” 
This report, althongh only issued to the public about a fort- 
night ago, is dated January, 1897, and has doubtless been the 
foundation on which Canada and the Australasian Colonies 
came to a common understanding, being fully convinced, and 


— * Bee Blue-Book О 9,247, April, 1899, Pacific Cable Committee, 
Report, Minutes of Proceedings, &c. 
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expecting, that Her Majesty's Government would algo adopt the 
lines laid down in the report on which to join the Colonies and 
the Dominion in carrying out the work. We find, however, 
that this is not the case, out that the Imperial Government 

poses, after a rather ungracious preamble, to grant a 
subsidy not to exceed a mazimum of £20,000 in any one year 
for 20 yeare. From this subsidy there is annually to be paid 
to the account of the **all-British cable” a sum equal to five- 
eighteenths of the sum by which the net receipts of the cable 
shall fall short of the amount of the expences, Now asin the 
same document it is shown that the deficit is expected to be 
£12,900 for the first year, diminishing annually until it 
ceases altogether at the end of the third year, it needs a very 
short calculation to show that the total of the proposed con- 
tribution which the Imperial Government means to make is 


£6,270! This is certainly not a heavy tax on the British 
Exchequer. In return for this magnificent contribu- 


tion the Government claims control as far as the 
construction of the cable is concerned, and also that 
all rates should be approved by the Treasury, besides 
which all Imperial Government telegrams are to be 
transmitted at half rates and in priority to any other tele- 
grams. The Colonial Office letter dated 28:h of last month 
concludes with the phra:e, * Her Majesty’s Government trust 
that the liberal arrangement will meet with the views of the 
Colonies, and that it will be accepted as a proof of their 
cordial desire to co-operate with the Colonial Governments 
in any undertaking of general concern, even although the 
Colonial interest in the matter may be more direct and 
apparent than that of this country.” 

As was to be d aa this production has excited a 
general sense of indignation throughout Canada and the 
Colonies, and it may have the effect, which possibly it was 
intended to produce, of further delaying the completion of this 
cable ; unless the Colonial Governments undertake the work 
themselves and ask the Imperial Government to with- 
draw from the partnership. It is not only the smallness of 
the contribution proposed, and the hampering of the work by 
placing it under the control of the permanent official clase, 
that constitutes the objection to the Imperial proposition, 
but it is also that, as has been pointed out in the Times, the 
effect of the Imperial Government declining to become 
joint-owner of this cable is that, owing to the difference 
between the prices of Canadian and British stock, the cost of 
the cable will be increased by £240,000. 

It is reported that Mr. Chamberlain is inclined to recon- 
sider the matter, and we sincerely hope so for the credit of 
this country. | 

We do not at present propose to deal in detail with the 
evidence given before the Committee, but hope to do во soon, 
as it is of a most instructive character, both as to how 
үш should be done, and also how they should not be 

one. 


JHE TELEPHONE SERVICE. 


THE statement made by Mr. Hanbury to the deputation 
which waited u bim last week is not encouraging for 
those who see in telephonic competition something to be 
avoided. The deputation was from members of Chambers 
of Commerce and other bodies, and it asked the Govern- 
ment to purchase the National Telephone Company and 
work it ав a department of the Post Office. Mr. 
Hanbury recognised that a single system, whether 
in the hands of the National Telephone Company or 
the Government, or any other body, was the best, but had 
no difficulty in finding reasons for the establishment of com- 
petition, and considered that if, in 1911, the Government 
found that a national system was better, it was doing 
nothing at the present moment which would prevent their 
nationalising the system in that year. | 

Mr. Hanbury's reference to undue preferences under 
the present system, and to the question of private wires, 
seems to be a rather undue straining of minor pointe, 
if, indeed, there is evidence of any undue preference 
at all. It is not easy to understand what was meant by the 
exceptionally good terms which the Government bad offered 
the National Telephone Company," but if the terms referred 


to are contained in the statement made to Parliament 
by Mr. Hanbury in applying for leave to introduce 
the Telephone Bill, no surprise need be expressed 
that the company had failed to take advantage of 
them. If competition is to be avoided, it will 
be necessary for both parties to the controversy to see the 
other side of the case. We do not observe any readiness on 
Mr. Hanbury's ls to recognise that his views are open to 
criticism, and therefore the pursuance of his preconceived 
plan may be considered probable. However much con- 
sistency may be a subject for admiration, we cannot view 
without some concern the initiation of a puer which we 
believe to be detrimental to the interesta of telephone users 
and of the State. 


NOTES. 


“A Mort! A Mort ! ! "—Death, graphically re ted 
by the form of a skeleton enghrouded with black draperies, 
taking flight from heaven to earth, bearing within its 
bony clutches an electric trolley car! Such, with other 
equally hideous accompaniments, may be taken to indicate 
the liking that some Buenos Ayres residents have for 
electric tramways. The cartoon mentioned appeared in a 
recent issue of a Buenos Ayres comic paper, and a 
correspondent, in sending it to us, gives a word or two 
by way of explanation. Writing on April 9th, he says :— 

This is very much to the point in view of the frequent accidents 

that have ben occurring on the electric tramline since it was opened. 
Last week they killed three үш a bad record for new drivers, 
bat one that will cost them heavily in the lawsuits that are sure to be 
brought against the company. In this country, as the tram and 
railway companies know to their cost, the value placed by relatives 
on those members of their family who are sent to happier clim 
through their agency is high. Only the other day an action was 
brought against a company in which the damage was estimated at 
$120,000. The translation at the foot of the cartoon is, Death 
desiring one day that nothing should remain alive iu this country, and 
as there was no other resource to fall back upon, sent us this tramway 
whick is killing so many people.” 
Our experience with trolley cars in this country has cer- 
tainly not led us to the opinion that they are “ deadly," 
which term American opponents have long applied to them. 
We do not anticipate that it will ever be necessary to 
reproduce this cartoon in the columns of our own English 
Punch, We admit that there may be need for the British 
pedestrian to be more upon his LENA There are many 
people who are so absent-minded and careless that they 
would be knocked down by a donkey barrow, let alone an 
eight-mile-an-hour trolley car. 


. The Institution Meeting at Switzerland.—The secre- 
tary of the Institution of Electrical Engineers is this week 
circularising the members with regard to the 

reunion in Switzerland from September Ist to 10th. The 
arrangemert3 for this visit are now in progress, and with the 
kind assistance of Colonel Huber, Mr. C. E. L. Brown, Prof. 
Wyssling, and others a provisional programme hag already 
been drawn up. 


on a SEE NE 2nd, and will 


the street railways of that town, and, if time permit, the usen 
Works and the Stansstad-Engelberg Railway, will travel vid the 
Biüaig Pass to Interlaken. . Here opportunity will be given for 
visiting both the Jungfrau Railway (vii the Wengern Alp route) and 
the Burgdorf-Thun Railway, as well as other places of electrical 
interest in the neighbourhood, and the visit will end on Saturday, 
5 9th. The above programme is, of course, subject to 
alteration. 


Electricity for Autocars.—At the Coventry Engineer- 
ing Society the other day Mr. J. W. Roebuck (designer at 
the works of the Beeston Cycle and Motor Companies) 
opened a discussion on “ The Ideal Motor Power for Auto- 
cars.” He referred to the great possibilities before electricity 
in this direction, and spoke of its advantages. 


—— —iU‚œ! ö сше — = 
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. Royal Institution.— The annual meeting of the members 
of the Royal Institution was held last week, the Dake of 
Northumberland presiding. The annual report of the Com- 
mittee of Visitos for 1898 showed that 58 new members 
were elected in 1898 ; 68 lectures and 19 evening discourses 
were delivered last year. The President announced 
that in Jane next the Royal Institution would complete 
100 years of its existence, the firat meeting of its 
members in the building in Albemarle Street havin 
been held on Jane 5th, 1799. The managers had decid 
that this event, so interesting and memorable in the 


life of the Institution, and in the history of science in this . 


country, should be duly celebrated. They had, therefore, 
arranged for the delivery of two ccmmemoration lectures, 
The first of these would be delivered at 3 o'clock on Tuesday, 
Jane 6th, by Prof. Lord Rayleigh, when the Prince of Wales, 
Vioe-Patron of the Institution, would preside and receive 
the honorary membors; the second of the lectures would be 
delivered at 9 o'clock on Wednesday evening, June 7th, by 
Prof. Dewar, when the Duke of Northumberland, President 
of the Institution, would preside. It was farther announced 
that the Lord Mayor had consented to give a reception to 
the members, foreign guests, and representative men at the 
Mansion House on the evening of Tuesday, June 6th. 

On 8tb inst. the following were elected Vice-Presidents : — 
Sir Wm. Orookes Lord Kelvin, Mr. A. B. Kempe, Sir А. 
Noble Mr. A. Siemens, Sir H. Thompson, Bart., Sir J. 
Crichton-Browne, and Sir F. Bramwell, Bart. The Presi- 
dent referred in appreciative terms to Mr. Benjamin Vincent, 
for many years assistant secretary to the Institution, and 
whose death has recently occurred. 


Duplex Dynamo.—The accompanying figure shows & 
duplex generator which has been installed in the power 
tation of Messrs. Howard & Ballougb, machine makers, 
Accrington. About five years ago this firm made an experi- 
ment in electric driving of machinery, and were so pleased 
with the reeults that they have made extension after extension, 
until there are now some 80 motors, averaging 10 H.P. 
each, at work in their extensive shops. The current required 
necessitates a fairly ] central station, and eight units 
similar to the illustration have been laid down by Messrs. 
Thomas Parker, Limited, to deal with the load. Each of 
the two armatures gives an output of 210 volts, 400 amperes 


when running at a speed of 400 revolutions per minute, 


Either or both armatures may be used at will, and the 
couplings enable them to be readily taken out without inter- 
fering with the belt. 


The American Inventor and London Developments. 
— The American inventor is often a source of considerable 
amusement to us. His belief in himself, the absolute agsur- 
ance with which he talks to those who find him the money 
for his experiments, and the striking modesty of the 
* inspired " paragraphs relating to his work, which from 
time to time appear in tbe American papers, are all in their 
way inimitable. Of course all these are but manifestations 
of the genius of the born inventor, for as Mr. Swinburne 
long ago remarked, “ Any fool can invent a thing, but it 
takes a very clever man to convince others of the value of an 
invention, and it takes a genius to sell it.” The above 


is apropos of a paragraph which recently appeared in 


Electricity (New York) to the effect that Mr, T. Edison 
(junior) is again on the war-path. But a few 
months ago this versatile genius was engaged in 
perfecting electric glow lamps; and since his portrait 
(enshrined in one of the improved lamps) now adorns a 
trade advertisement, it would appear that Mr. T. Edison 
(junior) has, in connection with this invention, risen to the 
height of Mr. Swinburne' definition. More recently one 
read in the same paper that Mr. T. Elison (junior) was 
about to solve the problem of the generation of electricity 
from tidal energy, and that a large hydraulio installation, 
based upon his newly invented system, was to be erected near 
the Brooklyn Suspension Bridge. Tae youthful genius has 
evidently settled this small affair in record time, for the 
latest issue of our New York contemporary, informs us that 
Mr. T. Edison (junior) has just invented a process for 
hardening steel, which is expected to revolutionise steel 
manufacture.  Harveyised steel is simply nowhere . when 
compared with T. Edison, junior, steel, and even the new 
Krupp steel is outclassed. Really T. Edison, sen., will have 
to look to his laurels. English electrical engineers may, 


however, be more interested in the facts disclosed by the two 


extracts given below. These are taken from a recent issue 
of a New York electrical journal :— 


Prof. Sidney Short, of the Walker Electric Company, of Cleveland, 
is now in Погоре. and, according to the Columbus Dispatch, is 
"representing a big company that will erect a mammoth electrical 
plant in London which will be in charge of American electrical 
experte." 

Albert Johnson denies the story sent from Detroit that his brother, 
Tom L., “had given up his intention to retire from business, and 
would invade London, England, where he was to build a large 
electric railroad system.” Albert Johnson told a Brooklyn reporter 
that his brother Tom was not interested in a scheme to build a rail- 
road in London. “Iam the one,” he said. I am going to make 
application in a short time from now for permission to build.” | 


It is to be noted that the announcements are somewhat vague 
and misty, bat this atmosphere suits the grandeur of the 
statements which they convey. Let our electrical engineers 
be prepared for some striking developments in London. 


New Telephone Instrument.— We have received a letter 
from Mr. M. G. Waggott, of Birmingham, regarding a new 


telephone system. He has been working and experimenting 
with a view of making a telephone which>wonld be simple 
both in transmitting and receiving 


parts, and algo to try to devise an in- 
strument which could be used either as 
a wall or table telephone, and at con- 
siderable less cost than present types. 
He sends us a photo of an instru- 
ment which he believes will meet 
the above conditions, aud which will 
bear favourable comparison with any 
instrument which is in use at the 
present time. As a wall telephone, he 
Claims that it can be adjusted at will 
to suit the statures of the users, and 
thas prevent stooping or stretching. 
The receiver has no permanent magnet. 
This no doubt will make it less 
susceptible to inductive effecta from 
| other circuits.” The transmitter is 
constructed in such a way that packing 
will be almost impossible. It is claimed to be of compact 
design, and can be made for about half the cost of 
present day instruments. We have given the matter 
some amount of consideration, and we find that the 
advantages referred to in the letter are not shown in any 
way in the photograph, where there is no indication of any 
power to adjast to height of user unless by putting a new 
nail in the wall, which can be done with any other instra- 
ments. No description of the interior of instrument is given. 
The transmitter is of the Berliner form, but has a less graceful 
outline. The absence of permanent magnets in the receiver 
is a return to original methods, and is contrary to the accepted 
theories and practice of the day. 


The Machinery Users’ Association.—Sir William 
Houldsworth, Bart., M.P., presides at the annual meeting of 
this Association to-day (Friday) at 2.30 p.m. at Westminster 
Palace Hotel. 
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“ Waterfalls for Sale" in the "Spectator."—The 
following letter and comment appeared in the issue of the 
Spectator for April 15th :— 


To the Editor of the Spectator. 

Sir,—Members of the Bergens Polyteknische Forening would be 
very thankfal for advice from you whom to address, or where to write, 
in don for sale of for industrial use. We can offer 
powers of 100, 500, 1,000 up to area 8,000 horse-power. Awaiting 
your good news, 

I am, Sir, &c , 
R. FALKENBERG. 

Bergen, April 10th. 


[The above letter is so curious an example of the coming import- 
ance of waterfalls ME of industrial power, that we place it 
before our readers. We fear, however, that there are as yet no rcgalar 
waterfall brokers to be found in London.—Editor Spectator.] | 


The oracle of Wellington Street is undoubtedly correct in 
thinking that the above letter is a sign of the coming indus- 
trial importance of water-power. In an article published in 
the Spectator in September, 1897, this was clearly foretold, 
and the service rendered by electricity in connection with 
this new source of power, was explained. The editor of the 
Spectator is, however, wrong in his belief that no agencies yet 
exist by which salesof waterfalls for industrial purposes can be 
effected. We ourselves know of more than one ; and advertise- 
ments of waterfalls for such use are no uncommon feature of 
English, French, and German technical papers. We are 
afraid the editor of the Spectator will find that by publish- 
ing the above letter he has laid himself open to an 
inundation of similar applications. The chance of a free 
advertisement of saleable waterfalls in the “ Correspondence” 
columns of a paper so widely read, will, we think, prove 
irresistible to many owners, May we suggest that the 
editor should forthwith apply himself to the framing of a 
suitable scale of charges. 


Electrical Work in New South Wales.—Mr. A. C. F. 
Webb delivered bis presidential address to the Sydney 
Eleotrical Association in March, and in the course of his 
remarks he briefly outlined the progress of the electrical 
industry in New South Wales during the last year. He 
pointed out that 16 eleotrical supply stations now existed, 
eight being in Sydney. The total number of 8-candle-power 
incandescent lamps now connected to the eight metropolitan 
stations was 25,642, the total capacity of these stations being 
about 696 horse-power. In addition to the supply stations 
there were about 70 isolated electric lighting plants equal to 
1,500 horse-power scattered throughout the Colony. He 
drew particular attention to the fact that since the Sydney 
Municipal Electric or, ey had been passed three new 
electric supply stations had erected throughout the city, 
and plant installed equal to 15,000 8-candle-power incan- 
descent lamps, which might have been connected to the 
Council's supply, and the cost of compensation avoided. Mr. 
Webb spent some time in discussing the advantages of elec- 
tric motors for workshops and factories, pointing out the 
great economy obtained through shafting and belta not being 
required. He deplored the continued delay in patting the 
General Electric Lighting Act before Parliament. Reference 
was made to the increased use of electric traction, and the 
determination of the Railway Commissioners to convert the 
whole of the steam tramways to electric traction. During 
last year five miles of single line were equipped for electric 
traction, making a total of 9 miles 3 chains now open for 
traffic. The total number of electric cars have increased from 
five to 17. The electric car mileage for the month of Feb- 
ruary, 1898, was 10,634, while the car mileage for the 
corresponding month, 1899, was 24,481. Additional 
generating power of 400-kilowatt capacity and large storage 
batteries had been installed both on the North Shore and 
Rose Bay lines. Mr. Webb proceeded to discuss in detail 
the best method of wiring and fitting up freezing and 
chilling chambers, breweries, meat preserving works, &o., 
and advocated a special construction of water-tight fittings, 


The Institution Conversazione.—Mr. W.G. McMillan 
informs us that the annual conversazione of the Institution 
of Electrical Engineers will be held at the Natural History 


Museum, South Kensington, on the evening of Thursday, 
June 15th. 


What Happened to the Deputation.—No respectable 
municipality can attain to the acme of respectability unless it 
has ita deputations. It may be that in electric lighting the 
municipal mind would now receive no enlightenment from a 
few days’ tour. That does not matter, we must have a deputa- 
tion, and though inthe town next door there is a very complete 
electric tram system, a deputation must go to the Continent. 
They have been sent by other towns, why not send half a 
dozen of our leading lights to see what they’ve got a thousand 
miles away? Such might almost be the t, for 
it is remarkable how ready Councils are to imitate in this 


direction towns, to which in other ways they hold themselves 


to be vastly superior. When electric tramway deputations 
have performed their labour of love, we are not at a loss for 
another subject for them to pir ne We will let them 
go to such and such a town “and elsewhere” (delightfully 
vague, giving such a wide margin I) to see what they can 
find ont about mechanical stokers, And when the party 
comes marching home again, though one may be a grocer 
and another a butterman, these gentlemen are so profoundly 
learned that the borough engineer must lift his hat 
in awe, and think it time he sought fresh fields and 

tures new, where his little knowledge might, perbaps, 

of at least some account. The doings of these deputa- 
tions are matter of more or less mystery, and we believe that 
sometimes the members have even lost one another when on 
tour, Their diaries are not open to the public inspection, во 
we are not quite in a position to say of which new traction 
system, electric generator, or mechanical stoker they were 
seeking knowledge. Perhaps it is not yet patented. Belfast 
is sending a deputation to find out something about mecha- 
nical stokers, and when the matter came before the Corpora- 
tion the other day, Oouncillor Young divulged some interest- 
ing history regarding a former deputation :— 
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the Belfast Corporation would wait оп them at such a date, and the 
result was that the town was illuminated, and they got to sucha pitch 
before they reached Buda-Pesth—the foreigners so highly— 
that they dropped the title of Lord Mayor, and Sir Samuel Black 
became plain Samuel Black, and they thus obtained cheaper terms. 
I have never seen the account of that exoursion put before the Oor- 


poration to be passed. 
Alderman M'Oormick: Were they paid? | 
Alderman Dempsey: The expenses went into the wages book. 


The Fulham Contract.—On Wednesday night the ques- 
tion of the electrio tenders for the lighting of Falham again 
came before the Vestry. Previous to the Vestry meeting 
the question was threshed out at great length in committee, 
before which Mr. Hirst, of the General Electric Company, 
attended. At the Vestry пеш ов amendment to give 
the mains to the British Insu Wire Company was 
defeated. It was afterwards agreed to add a clause to the 
contract fixing a £10 penalty for breach of the trade union 
wages and conditions, Another amendment to farther post- 
pone the matter was defeated, and ultimately the tender of 
the General Electric Company was accepted. 


The Liverpool Car Contract.— When the pr car 
contract came before the Town Council’s meeting last week, 
the chairman of the Tramways Committee dissented from 
No. 5 of his committee's recommendations, which was that 
the contract being given to Messra. Dick, Kerr & Oo. In 
his dissension, Mr. Rutherford stood alone. He was decidedly 
of opinion that the Westinghouse Electric Company, or some 
“such famous firm,” should have the major part of the oon- 
tract. Mr. Wood “hinted that a representative of an 
opposing firm had seen the chairman after the tender wa 
accepted by the sub-committee, and he believed that it was 
as the result of that interview that the chairman arrived st his 
decision.” He said that he, the had received 
certain information from the Westinghouse Company's repre- 
sentative. From these brief comments an idea of tbe 
character of the discussion may be gained, but, we rust refer 
our readers to the Liverpool Post for May 4th for a report of 
the speeches. The upshot of the affair was the confirmation 
of the committee’s recommendation to give the contrac to 
Messrs. Dick, Kerr & Co. for the whole 80 oars. 
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Cape Town Tramways and Submarine Cables.— 
An action in which the Eastern Pid m Company claim 
' £50,000 damages from the Cape Town Tramway Company, 
has been commenced and will shortly come for trial before the 
Supreme Court of Cape Colony. The damage is alleged to 
have been caused by interference with the Telegraph Oom- 
pany’s cable system by leakage from the wires of the electric 
tramways. We are informed that partly in consequence of 
this claim the Darban Corporation have given notice to the 
‘company to remove the wipe containing the cable from the 
streets of the town. The pipe has been used for years 
without payment of rent, but was laid during the pleasure of 
the Town Council, who are now contemplating the instal- 
lation of an electric tramway system. 


Cold Drawu Seamless Trolley Pole.—The annxed 
ilustration from the Street Railway Journal represents а 
pole made by the Shelly Steel Tube Company, of Cleveland, 
Ohio. It is built up of three pieces of cold-drawn high car- 


bon seamless steel tube, put together as shown and cold 
welded. It is claimed to give by this method a pole of 
minimum weight and maximum strength which will meet 
all requirements of traffic. 


Appointments Vacant.—The Leeds City Tramways 
Committee is wanting a traffic manager to take complete 
control of traffic arrangements in connection with about 50 
miles of single track, comprising about 180 cars (electrio, 
steam and horse). Applications bave to be lodged with the 
chairman by 15thinst. Particulars from the town clerk. 

The Newington = wants two charge engineers for 
the electricity works. e Hampstead Vestry is advertis- 
ing for an assistant electrical engineer. The Leeds Corpor- 
ation want an engineer in charge for the electricity works. 
Sæ our * Official Notices this week for particulars. 

The Hereford Electric Lighting Committee want a clerk 
ое the electricity works. See “ Official Notices " 

wee 


Mason's College.—There have lately been additions and 
alterations made to the equipment of the mechanical and 
electrical engineering department of the Mason University 
College, Birmingham. The additions to the electrical de- 
partment inolude two continuous current 5-kilowatt dyna- 
mos (Messrs. Chamberlain & Hookham), two 5-kilowatt 
alternators, arranged for single, double and three-phase 
currents (Messrs. Thomas Parker), experimental transformer 
(Messrs. Johnson & Phillipe), battery room ard switchboard, 
measuring instruments, Western voltmeters and ammeters, 
Weeton wattmeter and photometric gallery. A galvano- 
meter room has. been fitted with galvanometers, standard 
resietances, potentiometers, Olark celle, &o. The cost of 
the new apparatus has been met by dorations. 


Cocksureness.—In last week's issue of a contemporary 
we find what is called a condensed digest upon the dis- 


appointing report" of the Pacific Cable Committee. It is 


apparent that the writer had not read the evidence attached 
to the report, or on one point at least be would have gained 
information, that is, as regards the amount of slack r quired 
in laying a cable in about 3,000 fathoms and under, the 
Writer in question внув boldly that 10 per cent. of slack is 
not encu-h. Now, on turning to the evidence in the report, 
we fi.d that according to the representatives of various 
cabie-laying compani -s this amount is considered sufficient 
by the Telegrsph Constiuction and Ma ntensnce Company, 
the Silvertown Company, Mesers, Clark, Forde & Taylor, and 
others, 7 or 8 per cent. being regarded us rufficient by Merers. 
Henley. With such information, and the knowledge that 
several of the latest laid cables in waters of a depth of 
9,000 fathoms and over, have a p2rcentage of slack less than 
10, it is to be hoped that the author of the note in question 
will write in a less dogmatic manner in future. | 


Electric Eddy Currents.—On Tuesday afternoon Prof. 
S. P. Thompson delivered his seoond Tyndall lecture on this 
subject at the Royal Institution. 


NEW COMPANIES REGISTERED. 


. North Metropolitan Electrical Power Distribution 
Company; Limited (61,503).—This company was registered on 
April 19th, with a capital of £50,000 in £10 shares (2,500 preference), 
to on the business of electrical engineers and 


. B. 
Singleton, 2, Elm Villas, Elm Row, Hempstesd, solicitor; M. B. 
Sheerboom, 6, Ferncliff Road, N E., clerk; J. Renwick, 29, Hillside 
Road, Stamford Hill, М. clerk. The first directors (ʻo number not 
lees than three nor more than five) are to be nominated by the 
subscribers; qualific:tion £106; remuneration as fixed by the com- 
разу. Registered office, Surrey House, Victoria Embankment, W.C, 


County ef Surrey Electrical Power Distribation 
Company, Limited (61,593). — This compeny waa registered on 
April 19th, with a capital of £50 000 in £10 s (2,500 preference), 
to carry on the business of electrical engineers and contractors, 
elec 8, electrical apparatus manufacturers, suppliers of elec- 
tricity, tramway and light railway proprietors, carriers, &o. The 
first subscribers (each with one sbare) are:—G. J. S»merville, 35, 
Shepherd's Bush Road, W., electrical engineer; О. Walmeley, 17, 
Priory Road, Кет, W., accountant; Æ. Garcke, Donington House, 
ок Btreet, W.O., director; О. Ee де, ыо. оа, | 

wisham, B.E.,assistant secretary; W. E. ,2 ; 

Ham solicitor; M. E. Sheerboom, 6, Ferncliff 
Road, N E., clerk; J. Renwick, 29, Hillside Road, Stamford Hill, N., 
clerk. The first directors (to number not less than three nor more 
than five) are to be nominated by the subscribers; qualification, 


2100; remuneration, as the company may determine, Regis 


office, Surrey House, Victoria Embankment, W.O. 


Morecambe Electric Launch and Power Syndicate, 
Limited . Par company was on May 2nd, with 
pital of £3,000 in £1 shares, h 


electricians, suppliers of electricity, engineers, machinists, fitters, 
founders, wire drawers, tube makers, &c. The first .sabscribers (each 
with one share) are:—Joseph J. Hargreaves, 5, Hornby Terrace, 
Morecambe, traveller; Josepa Hayes, 16, Bt. Margaret's 

Great Horton, Bradford, electrical engineer; William H Pickles, 
Cross Copp, Heynsham, gentleman; Thomas L. Wilson, 3, Victoria 
Buildings, Morecambe, ironmonger; Onarles D. Collineon, Fairfield 
Road, Hynsbam, architect; Henry Waters, 24, Euston Raad, More- 


cambe, accountant; Rateliffo Nuttall, 11, Finsbury Park Road, N., 


surgeon. The first directors (to number not less than three nore more 
than seven) are to bs nominated by the subscribers. Remuneration 
asthe company may decide. 


Rneizler's, Limited (61,865).—This company was regis- 
tered on May 300, with a capital of £2,C00 in 25 в , to adopt an 
agreement with Walter R. Snetsier, James R. Baillie, and Obarles В. 
Halliley, and to acquire and carry on the business of a mechanical and 
electrical engineer carried on by Walter R. Snetsler at Little James 
Street, Gray's Inn Road, W.O. The first subscribers (each with one 
share) are:— Walter R. Snetsler, 79, Gaskarth Road, Balham Hill, 
B.W., engineer ; James В. Baillie, 1, Akenside Road, N.W., gentleman; 
Samuel G. Moore, 30, Clarendon Road, Edgbaston, Birmingham, 
e 8 Moya т 
Harry Bell, 30, Mill Street, Bedford, auctioneer ; red J. Reade, 

ord, merchant: Fred. В. Dodson, Pembroke 
Bedford, acoountant. B without articles of associa- 


Belliss & Morcom, Limited (61,890).—This company 
was registered on May Ard, with a capital of £900,000 in £10 s 


| ie N to acquire the business now carried on by G. Е. 


elliss & Oo., Limited, at Birmingham and elsewhere, to enter. into 
an agreement with the said company, and to carry on the business of 
mechanical, bydraulic, merine, electrical and general engi. еге, boiler 
makers, engin- makers, metal founders, г llvrs, pieroers, stampers and 
wo: kers, carriage and motor «ar builders, &c. The fl st. s.b-cribers 
(n with one abare) are:;— Gorge E. Belliss, Toe Dell, King’s 

orton, Worcester, engineer; Alf ed M:rcom, 24, Augustus Б ад, 
Eduhaston, engineer; Albert O. Pais, B verl y, Ly:tleton Road, 
Edgbaston, engin er; Fra: cis O Everard, The Oroft, Albert Road, 
Harborne, Birmingham, engincer; Geo. B. Parrott, Fairlignt, West- 
field Road, Evgoaston, secretary; Thomas H. Parrott, Fairlight, 
Westfield R ad, Edgbaston, manager; and John Belliss, 64, Francis 
Road, Edgbaston, engineer. The number of directors is not to be 
less than two nor more than seven; the first are George B Ilisa, 
Alfred Morcom, and Albert E. Seaton; qualification, 100 ordinary 
shares; remuneration, £200 each per annum, and £300 for the 


chairman, 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Newea Tyne Electric Supply Company, 
Limited (27,997).—This company’s annual return was filed on March 
18th, when 12,370 shares тезе taken up out of a capital of £1C0,000 
in £5 sbares; 412 are considered as paid, £5 per share bas been called 
т Nun and £2 10s, per share on 3,0£0, resulting in the receipt of 


National. Telephone Company, Limited (15,066).— 

is company’s annual return was filed on March Mth, when the 
whole capital of £4,000,000 in 15,000 first preference shares of £10 
each, 15,000 second preference shares of £10 exch, 250,000 third pre- 
ference shares of £5 each, and 490,000 ordinary shares of £5 each 
was taken up; 28,284 third preference and 44,413 ordinary shares 
are considered as paid, and the full smount tas been called on the 
others. £3,636,515 has becn paid. 


Northwich Electric Supply Company, Limited 
- (46,958).—This ccmpany’s annual return was filed on March 21st, 
when 3,000 sbares were taken up out of a capital of £25,000 in £5 
shares. £5 per share has been called, and 412,990 paid, leaving £2,610 
in arrears. 

Telegraph Construction and Maintenance Company, 
Limited (1,147 0).—This companys annual return was filed on 
March 22nd, when the whole capital of £448,200 in £12 shares was 
taken up and paid for in full. 


Anglo-American Telegraph Company, Limited 
(2,891).—This company’s annual return was filed on March 28th, 
че а whole capital of £7,000,000 in stock was fully tsken up and 
paid for. 

Notting Hill Electric Lighting Company, Limited 
(25,921).— This company's annual return was filed on March 25th, 
when the whole nominal capital of £100,000 in £10 shares (6,452 
I founders’, and 2,998 preference) was taken up and paid 
or 


ve of London Electric Lighting Company, Limited 
(34,406).—This company's annual return was filed on March 23rd, 
when 60,000 ordinary and 40,0CO preference shares were taken up 
out of а capital of £1,200,000 in £10 shares, and paid for in full. 


British Columbia Telephones, Limited (59,084).— 
This company’s statutory return was filed on February 10th. The 
capital is £100,000 in £10 shares (3,000 preference). 9,000 preference 
and 3,СС0 ordinary have been taken up. £10 per share bas been 
called paid the preference and £7 104. on the ordinary, and £42,500 has 


CITY NOTES. 


— ED 


W. T. Glover & Co.'s Debenture Issue. 


Tum company is issuing at par £60,000 4} cent. first mortgsge 
debenture stock, which is part of a total authorised issue of £100,000 
debenture stock. The stock is to be paid off at par on July 1st, 1919, 
but power is reserved to the com y to pay off all or any of the 
stcck at 105 on or at any time July 1st on six months’ notice, 
any partial redemption being by drawings. The prcceeds of the 
present issue will be mainly devoted to considerable extension of the 
works, which has been rendered imperative by the increasing busi- 
ness. The audited balance-sheet for the year ending December 31st, 
1898, shows prone of £17,103, which permitted the payment of a 
5 per cent. dividend on the preference shares, and a dividend of 8 per 
cent. per annum on the ordinary sbares. The growing nature of 
Messrs. Glover's business, as well as the firm's reputation, are suffi- 
cient to make the present issue a desirable investment. 


- 


Brazilian Submarine Telegraph Company. 
THE fifty-first ord 
Winchester Houss on Wednesday under the chairmanship of Mr. 
W. 8. ANDBBwWS, who, in moving the adoption of the report, said be 
bad uncommonly little to say, the fact being that the even course of 
prosperity of the Brazilian Submarine Telegraph Company continued, 
but was particularly uneventful. It was very agreeable, of course, 
and it would be much better to fird themselves upon the bighway to a 
prosperous career rather than to meet with all sorts of obstacles, 
which, while making боса material for a chairman's discourse, might 
be p:culiarly unpleasant for the shareholders. The arrangement 
which was carried out for the benefit of the shareholdars in bring 
the lines together had, во far worked exceedingly well, and they ha 
met with no difficulties. Everything had been advantageous, as far 
as they could trace the present effects, and there was no reason to 
regret what they had done, but rather, there was every reason to con- 
gratulate themselves upon the measure which they had carried out. 
That arrangement was not merely to the benefit of the shareholders, 
which was one of the principal objects they had in view in 
carrying it out, but ik would prove to be exceedingly satisfactory 
to the Governmenta and to the mercantile community inte- 


inary general meeting of this company was held at 


rested in their communication with the Western Hemisphere. 
The income for the half-year ending December 31% amounted to 
£115,159, as against £103,689 in the previous half-year, an increase 


. of £11,470. This was mainly due to an increase of £12,496 in mes- 


sage receipts. There was а falling off of £1,220 received from divi- 
dends paid on shares in other telegraph comparies, but that was 
simply a question of the shifting of dates, and the dividends did not 
happen to come into that particular half-year. On the expenditare 
side they found the total expenditure for the half-year E22, 288, 
against £21,474, an increase of £779. They had again, he was pleased 
to say, been free from accidents or repairs to cables; but, cf course, 
while they could congratulate themselves that year, they must remem- 
ber that was always an unknown quantity. They got the benefit when 
there were no repairs; but, of course, they must bear it when there 
were repairs. There was a special item of expenses which would not be 
recurrent in connection with certain necessary steps taken to protect 
the interests of the cable companies from taxation in the River Plate 
territory. The amount was £1,693. It was deemed undesirable to 
increase the capital expenditure by items which were not represented 
hy actual property, and the directcrs had, therefore, pes against 
profits the expenses of carrying out the arrangements of a closer 
working union with the Western Brazilian and the Platino-Brsz'lisn 
Companies, the effect of which he had referred to. They bad alreedy 
previously alluded to the Lisbon-Madeira No. 1 cable being in a 

ulty condition, but it continued to do its work, and, therefore, no 
attempt had been made to repair it because they did not like to dis- 
turb those long cables laid in deep waters as long as they did their 
work. Bat they would understand that there was no certainty ss 
to its continuance in good working order, and it was a thing they 
would have to tackle by-and-hye. The same thing would apply to 
the Lisbon-St. Vincent No. 2 cable. That had fallen 


the same of those who were mansging them, but, unfortunately, those 
who managed the cables could not renew themselves as they could 
renew the cables. He knew there had been discussions at these 
meetings with regard to reterves, but they must not forget that they 
were increasing their responsibilities, and although he did not sy 
that the other companies could not defray their share of the shot, at 
the same time temporary ald might be required, and ther, therefore, 
wanted all the money they could command to ensure the good 
maintenance of the largely extended system they now 

The position of the company with the Governments and with the 
public all depended on the thorough efficiency of their 

Ns Вч D. Ранрев seconded the motion, and the report was 

op 


Western and Brazilian Telegraph Company, 
| Limited. 


Мв. W. В. ANDREWS, chairman, presided on W over the 
thirty-seventh ordinary general meeting of the above company, held 
at Winchester House. 

In moving the adoption of the report, he said the accounts for the 
half-year ended December 31st showed a revenue of &79 103 181. 7d. 
as against £72,932 94. 10d. for the corresponding half-year of 1897, 
thus showing an inorease of £6,771 8s. 9d. in the receipts, which was 
& satisfactory outcome as rcgarded the traffic. Theexpensesamounted 
to £43,179 1s., as com with £37,774 1s. 11d., showing an augmenta- 
tion of £5,404 19s. 14. That was not quite so satisfactory, because it 
was in a direction they did not ueually like to see. As regards the 
increased receipts he did not pro to say anything. As regarded the 
expenditure under Abstract A, and wages were £382 19s. 10d. 
more and rent and taxes £189 more; furniture for the new offices at 
Rio was £363 5s. 1d., and expenses of removal and various items in 
maintenance account £2,070 1s. 7d. He. might tell them that they 
did not change their с сев at Rio without very careful in 
tion of the whole circumstances of the case, that they had 
in exchanging offices which were not very suitable for their requirements 
for an office which was a better centre for the trade of the place, and 
they believed it would have a very happy effect upon their receipts. 
In Abstract B coals showed an increase of 4799 12. 51, mainly 
owing to the effecta of the strike, so they could see how reaching the 
effects of the strike were, and how disastrous it was upon trade and 
commerce, because they not only spent а great deal more cn coals, bat 
the coal they did obtain flared away and did not produce the same 
horse-power that would have been produced by the same consumption 
of Омаш зен He had А grs bat Har British interests 
were handicapped very generally © same umstance. There 
was an item cf cable repaire, £1,976 ба. 1d., charged to revenos asd 
other expenses in connection with the bringing about of s closer 
working between the companies which they all warmly appro › 
judging by their action subsequent to the resolutions which were 
cometo. Those expenses came to £956 15s. The London expenses 
owing to the re-arrangement, had decreased by £957, which 
was always a popular reduction with shareholders. The oc 
come of the working was, includíng the amount b forward 
from June 30th, 1898, and the dividend receivable upon the shares 
held in the Platino” Oompany, and after providing for income tu. 
the balance to the credit of the revenue account was £39,904 84, 
from which had been deducted £8,037 12¢. 4d. for interest on dobet- 
tures and debenture stock, £1,079 10s. had been to debenture 
stock redemption fand, and £9,000 to reserve fand, leaving a balsace 
of £21,087 5s. 8d. The directors now recommended ths payment of 
4s. per share, free of income-tax, for the half-year on the ordios'y 
shares, making, with the dividend paid in November last, 3 per cent. 
for the year, leaving a balance of £1,607 13s. 8d. to be on 
forward. The iron barque Norma has been purchased, and seat oat 
to Brasil to be used as a halk for ships’ stores and stock cable. That, 
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of course, increased the expenses for the half-year, but it really went 
to ensure future economy and greater facilities for handling picked up 
cable in repairing. That, therefore, would ultimately prove a con- 
siderable economy. The tenth annual drawing of the A" and “В” 
debentures took place at the company’s offices, on January 25th last, 
in the presence of Mr. H. de Meray, notary public, when debentures 
amounting to £19,000 were drawn; of these £8,500 “ A ”. and £9,800 
"B" had already been exchanged for debenture stock, and the 


balance, vig., £700 “ B” debentures, had since been paid off at par. 


Ol course they knew that most of the old debentures had been ex- 
changed, althongh they were obliged, in order to maintain the rights 
of the few of the shareholders who did bond fide continue to hold 
that kind of security, to deal with them just the same as if they 
were all in existence. 

Mr. D. Н. GoopaALr seconded the motion, and it was carried. 


New General Traction Company, Limited. 


Tum report of the directors presented at tbe third annual general 
meeting of the shareholders, held at the Cannon Stret Hotel on 
Monday last, stated that the gross profits for the year were 
£17,517 28. 7d., to which has to be added £4,312 15s. brought forward 
last year, making a total of £21,829 17s. 7d. Deducting from 
this £4,495 12s. 9d., the amount of general expenses, sa'aries, “с, 
chargeable nst revenue, there remains the sum of £17,394 4s. 10d. 
as the net profit to be dealt with. From this the directors propose 
to write off £2,122, the remaining half of the co:t of the issue of the 
new capital, which leaves a balance of £15,212 4s. 10d. A dividend 
at the rate of 6 per cent. on the preference capital for the past year 
amounts to £9,000, and the directors recommend that this be paid, 
and the balance of £6,212 42. 10d. carried forward to next year. The 
work on the lines of tramways being construoted under this company's 
direction has made = end satisfactory progress during the year. 
The new Ooventry lines are near completion, and will, it is con- 
fidently anticipated, be opened in the course of the next two 
months; meantime the section already open for traffic shows con- 
tinually inc earnings. The work at Norwich is proceeding 
satisfactorily. An issue of £100,000 of preference capital was suo- 
cessfully made in 1897; and in view of the already considerable 
expenditure of capital on the works in progress, and of further buti- 
ness lately undertaken, the directors propose to ask the sanction of 
the shareholders to a further issue 

capital. For this purpose meetings of the shareholders are called to 
approve of the creation of 20,000 new preference shares of £5 each, 
bearing 6 per cent. dividend and ranking pari passu with the exist- 
ing preference sbares. A considerable amount of new business has 
during the past year been offered to the company, but, after careful 
examination, only one a ier was accepted, the board being 
anxious to confine operations to what appears to be not only profit. 
able but also int y sound business. 


j 


1 М ы 


Mr. Frasors Pavy presided at the meeting, and, in moving the 
а ion of the report, stated that the gross profits in the past year 
been £17,517, whieh was increased by the amount brought for- 
ward to £21,829. The net profit was £17,334, from which the board 
had taken £2,122, the balance of the expenses of the issue of the 
preference shares made some time ago. Ont of the balance which 
was then left of £15,212, they recommended the dividend of 6 per 
cent. on the preference capital, leaving £6,212 to be carried forward, 
as compared with £4,495 brought forward. He thought the directors 
were justified in saying, from these figures, that the positicn of the 
company was satisfactory. The company held interests in the 
Douglas Tramway (Isle of Man) and in the Ooventry lines. Of the 
latter 6 miles been o and had earned a good dividend on 
the money expended on their construction; in fact, the working of 
this portion of these tramways showed a dividend of about 3 per 
cent. on the whole capital which the company had put into this con- 
cern. The new portion of the Ooventry undertaking would, he 
believed, be opened in four or five weeks, and it would, he antici- 
pated, give as good, if not better, results. The undertaking st 


irectors could not go on with the works in hand without capital to 
meet all requirements. He ought to add that they had taken arother 
contract for work іп the outskirts of Philadelphia. | 
Baron Eme B. D'ERLANGER seconded the motion, which was 
adopted; and resolutions were also passed sanctioning the creation 
and issue of 20,000 new preference shares of £5 each, bearing 6 per 
cent. interest. 


The Great Northern Telegraph Company, Limited. 


Tux following is an abridged report of the general meeting held at 
Copenhagen on April 29th, 1899, which has forwarded to us by 
the company :— 

The chairman and mansging director, Commodore H. SUENSON, 
D.R.N.,in rendering an account cof the working of the company 
during the year 1898, made the following remarks :—The condition 
of the cables during the year 1895 has been much the same as 
during 1897. In Europe there have been 30 interrupticns, affecting 
nine of the cables, while in the Far East there have been 11 inter- 


20 were for 
Works Oompany hari 
from London, and the 


a like amount of preference: 


Sweden and the island of Gothland for the Swedish Government. 
The work was successfully carried out daring the last fortnight in May. 
Our cable stesmer, Store Nordiske, has been on activo service for 113 
days, of which 37 were for the account of others, and the extraordinary 
repairs of this steamer and the renewal of boilers, mentioned in last 
year’s report, were finished at Shanghai towards the erd of January. 
Although there is still room for improvement with regard to the 
Wladiwostock Line, it has worked more regularly than during the 
previous у. аг. The scheme f r laying a cable between Great Britain, 
the Farce Islands, and Iceland bas made some p в, the Danish 
Government having rendered valuable assistance by allowing two 
men-of-war to make turveys and soundings off the coasts of the 
Faroe Islands and Iceland during last year, in order to find the 
best landing places for the cable Meanwhile the company 
bas sent cut an experienced engineer fo survey the eastern, 
northern and western parts of Leland, with a view of selecting a 
conve nient route for the establishment of a landline to oc nne: t tre 
most populous districts of that great islacd with the landing-place of 
the cable. Unfortunately, bowever, our «fforts to obtain efficient 
support cf the echeme from Great Britain and France have hitherto 
led to no practical result, not wit stand ng its onquesti -rable import- 
ance both from practical and from ecientificand humanitarian points 
of view. The last hope fora speedy realisation of the plan depends now 
upon steps taken by the Danish Meteorological Office to induce the 
Meteorological offices abroad to influence their respective Govern- 
ments in favour of the scheme. The rates between Great Britain and 
the Scandinavian countries have been reduced since July 186 last 
but, thanks to an exceptional development of the shipping and com- 
merce of the Scandinavian countries, these redactions have not affected 
our traffic receipts as much as was expected. In Japan we have had 
to pull down and completely rebuild cur station at Nagasaki, as it 
was in a very bad ccndition. During the rebuildiog the Japanese 
Administration has moet hospitably given us sbelter in their 
building, which adjoins ours. In China the commercial and 
industrial development, together with the political events, have 
contributed to maintain a brisk telegraphic traffic. In addition to 
this, the insurrection in the Pailippines, and later on, the war 
betwen the United States and Spain—the scene of which was partly 
laid in those islands—gave rise to a considerable telegraphic corrc- 
spondence, which explains the highly satisfactory increase cf our traffic 
receipts. In fact the returns show an increase of £21,833 74. 1d. over 
those of the year 1895, which had been the best year hitherto. Asthe 
additions to the amortisation fund in the previous yea*s brought that 
fund up to the full amount of our debt, we have taken advantage of 
the reservation made at the time of the issue of our 5 per cent. deben- 
tures of 1883 to pay off extraordinarily 800 of them on September 1st 
last, thus reducing the remaining number to 700 (£70,0C0) which like- 
wise have been paid cff on March 1st, 1899. In consequence of the ex- 
cellent resulta of the year, we are glad to be able to propose an extra 
dividend of 73 per cent. (making 123 per cent. for the year in all), 
and at the same time to increase the reserve and renewal fand by a 
substantial amount, the said fund having been debited with a large 
amount for extrao тте, The increase of this fund is the 
best guarantee for the shareholders against future contingencies, 
especially in connection with the British and American schemes for 
the laying of cables in the Pacific Ocean. The company has to regret 
some painful losses, through the death of Mr. Bille, who had been an 
able member of the boa:d of directors sirce 1885, and through the 
death of Mr. Berner, who for 25 years had performed bis duties as 
cne of the auditors of the compeny in the most conscientious manner. 
In the current year we have suff. red another sad loss by the death 
of our engineer-in-chief, Mr. P. Ohr. Dresing, one of the ablest of the 
company's cflicers. 


Brockie-Pell Arc Lamp Company. 
Говр SuyrFIELD (chairman) presided over the third ordinary general 
meeting of the above company held at Winchester House, Old Broad 
Street, B.O., on Monday. 

In moving the adoption of the report, his LonpsR said he knew 
before he came there that he could not expect to see those smiling 
faces which they oy 7 hope to see, before long, at these meetings. 
Mavy circumstances had prevented them being able to present such 
& ratisfactory account of their proceedings as they might naturally 
wish for, but he was bound to вау, frcm the directors’ pun of 
view, their business had been extremely satisfactory. They had 
no end of difficulties, but he need not recapitulate them, as many of 
them knew what they were. They had contended with those diff- 
culties, and they hai practically triumphed over them. He would not 
make a formal radi for he treated them as all friends of the 
undertaking, for they all went into it with the hope of making it a 
large success. He thought in a short time—probably next year— 
they would be able to show а much better state of th ngs. Не was 
bound to say that state of things was greatly due to Mr. Shrimptcn, 
who was appointed ma director at a rather critical time by a 
committee of the largest shareholders. The late managing director 
considered himself too old to manage the affairs of the company, or, 
at any rate, if he was not too old, bis other engagements prevented 
him frcm giving the attenticn he felt in his heart was necessary to 
carry cut the sof the company. Не could tell them honestly 
that the board had not neglected the business. They bad worked 
very hard, and since he bad entercd into business matters, which was 
only some few years, nothing bad given him greater trouble than 
that, But they saw the light now. The great difficulty was 
that they had had with the le who had the license. 
Messrs. Johnson & Phillips had given them infinite trouble, and 
behaved in & way bardly to be expected by people in the position 
they held. These people pirated the invention of Mr. Brockie, which 
that company bought, and sold them as their own. That at last was 
brought to a climax, and but for some mistaken feeling, legal proceed- 
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ings should have been taken two years ago. In the future, if they found 
that firm selling their lamps they would have to go to prison. He 
might refer to the orders which had heen acquired by the company. 
In 1897 they bad 535 orders; in 1898. 831 orders, and in the four 
months of that vear, 358 orders. In 1897 they sold £9 609 worth of 
lamps, and in 1898, £17,255 worth. That bore out wbat he had said 
that the company now was a very prosperous one. If the present 
board of management was left alone they would make it a great 
success. 

Bir Ғвврк. Ртхои HanTLAND seconded the motion. 

Mr. A. WauaH moved as an amendment that the report be not 
adopted, and tha$ the present board of directors be asked to resign. 
He said that notwithstanding the congre nature of the report 
they had added £1,496 to the loss, bringing it to £6,286. The ques- 
tion was, How was it they had that continued loss with a continuous 
and growing demand for the lamp? Then they received £500 for 
foreign patente and £675 for Amp of patent, which they 
would not get in the balance-sheet, and if that was added to the loss 
it would make a loss of £2,600 on the year. Mr. Shrimpton had been 
appointed by a committee of three, and he was one of the gentlemen 
who were interested in the vending of the company. Mr. Shrimpton 
bad ro knowl: dge whatever of electric lamps or of electrical busi- 
ness, and he entered his protest against a gentleman having no tech- 
nical knowledge being appointed to manage tke company. 

Mr. OWNER seconded the amendment, and after some further 
discussion, 

Mr. BBocxim said he bad no feeling egainst the directors except 
that they had eliminated the technical knowledge of the business. 
He knew Mr. Shrimpton was a moet energetic man, but he had 
usurped every post of authority in the worke, then he thonght the 
directors took too much money. Being practically debarred from 
fulfillirg his obligations to the company, he had spent £1,500 out of 
his own pocket in perfecting his automatic lathe, which he hoped 
would be a success. 

Bir Faepx. Drxon HanmrrAWD made a long reply, and said that 
although Mr. Brockie was a clever ergineer, he understood nothing 
abe ut commercial matters, and one «f the greatest difficulties of the 
company was the friction which ¢x‘sted between the managing 
director and Mr. Brockie. It would be better that Mr. Brockie 
Ed р ч shoulder to м те and work p d future 

yally. y preferred to leave the management company 
to Mr. Brockie, he was quite willing to stand aside. dh 

Mr. 8ввгмртон said he found everything in absolute chaos when 
be came on the board, and he found out where the money was lost, 
apd put а stop to it. Mr. ey dir proceeded to go into the details 
of the business with a view to thowing that Mr. Brockie had failed 
to supply proper working drawings of the lamps invented. 

After further discussion, the motion for the adoption of the report 
was defeated on a show of hands. 

The CHatnman said they would take the poll now, but this was 
strongly protested t. | | 

Bir F. Drxon Hanrranp said the question before them was whether 
the directors or Mr. Breckie was to manage tbe business. 

The CzuaIBMAN said the meeting would be adjourned, bat the whole 
board would not be present. 

Sir Farpx. Откон HaRTLAND said be would move that the board 


This was not seconded. 

After tbe meeting had lasted 23 hours a poll was taken on the 
adoption of the report, and the result was 27,000 votes for the board 
and 21 000 against. 

The report was thus carried. 


West Coast of America Telegraph Company. 


THE ordinary general meeting of thie company was held at Win- 
5 House on Tuesday, under the presidency of Mr. J. Denison 


and as a result of a financial crisis in Chili last July there was a fall 
of about 33 per cent. in the rate of the Valparaiso exchange in 
London. When the exchange kept созе арар осто озо 
business ve, and consequently difficult to carry on. A better 
feeling taken place between the Argentine 
Republic and Chili, and if the relations between those two States 
would settle down permanently, and there was an end of the talk of 
diplomatic differences, they would certainly get better trade. He 
could not hold ont the hope of bright prospects, but if there was a 
bana br - and a steadier and improved exchange, they would 

e 

Bir A. OATTBLL seconded the motion for the adoption of the report, 
which was carried ananimously. 


» he was glad to say, 


West India and Panama Telegraph Company, 
Limited.—The directors recommend a dividend for the six months 
enucd December 31, of 2« 6d. per share on the ordinary shares, tax 
free, carrying forward £4 920. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending May 6th, 1899, were £419 68. öd.; aggregate to date 44,860 7s. 9d. 


The South Staffordshire Tramwa 


The Bristol Tramways and Carriage Com ‚ Limited, The foe the 
May 6th, 18990, were 79,615 ba. 14. . 
4d.; increase, 2987 2s. 9d. ; 

Ide receipts for the week 

i H ending May Sh, 1898. £964. 

increase, £81; total receipts for half-year, 1899, 220,858; 

period, 1898, £19,721; increase, £684. Miles open, 8}. 


The Dover ways. for the 
ending M 6th. 1809, were 4151 118. 54.; week ending May ‘th, 
1898, 4180 Il!!! Total COMM 10 date; 
£2,781 9s. 54. ; ; increase, £649 


correspon: period, £2,083 З. H 

9d. of track open week ending May 6th, 1800, 3; week 
197 Му Т. Ма; pm rm 8.100, Number alg 1 A 00, 188 

Mer 6th, 1899, 11; week ending May Tth, 1908, 7. 


receipts 
May th, 1899, were as follows:—D. U. T, borse cars, 
81,81 : а mi ditto, шо си #1,096 Эв. 11d. ; D. Yo 
#2718 -3 total в. 8d. ; corresponding week 
с 44 684 : ditto, electric cars, 
8a 79. ; increase, 


cars, £448 . Bd.: total, £8,999 1 
.; aggregate to date, £60,177 16a.94.; ditto last year, 257,060 68.92; 
increase to date, £8,108 8s. 7d. Worked The mileage is 18 miles 

26 by h against 11 miles 


The 1 оо rage Баптау Com тые 
ay amoun to £1,426; corresponding week last year 
21,604 ; decrease, #78. : 
Company.—The receipts for week ending 
DAT ere ay KC DES ee tas en 
; .9d.; week en ay 6th, 8. Id.; 
for 18 weeks, £10,661 le. 8d. d Б 


STOCKS AND SHARES. 


Wednesday Evening. 
от итв has characterised the electric lighting market during the 
week, and there is a disposition amongat investors to bold their hands 
from operating in this department pending some definite decision 
upon the Corporation of London and the Vestries questions. The 
idea that the Obaring Oross and Strand Company will get into the 
City,” to which we alluded last weck, steadily gains ground, and in 
a market little anxious to buy electric shares, the quiet demand for 
Charing Cross is distinctly a feature. Hardly any quotable change, 
however, is to be observed in the prices, Citys to-night leaving off 
174, Charing Cross 113, and Metropolitans 17. 

Among the lower-priced shares there bas been more activity. 
Nernst Blectrics have advanced to à discount, which means a rise of 
nearly bs on the week. A daily contemporary, which quoted them 
at à premium on Monday, is surely a little premature, bat the market 
is inclined to talk the shares to par. Some of the weak holders, 
underwriters among the number, have now disposed of their shares; 
a more healthy tone is apparent. A large block of Aron Meter shares 
has also been finally disposed cf, and, as this Jine for some time past 
has been banging over the market like a very sword of Damocies, its 
removal is signalised by a rise in the price to j for both Ordinary 
and Preference. Wireless Telegraphy are 64—7. 

Manufacturing companies’ shares are more in favour than those of 
the lighting class, and there is scme dumand for the industrial 
concerns; Henley's Telegraph Wake have risen à to 25, and the 
Preference are a fraction harder at 10 buyers.  Oallender's Cable 
Construction have added } to their price and now stand at 13, while 
Telegraph Construction and Maintenance at 38 are 2 better than a 
week ago. There is a demand for London Electric Supply Preference 
at 6§, and Orompton and Oo. are up 4 to 3$. 

Bat “it is another story,” as Kipling says, when we come to the 
telegraph shares. However greatly the new Pacific line will 
be appreciated by our colonies, its advent has excited suspicion 
and disgust in the mind of the telegraph abareholder, who now sees 
his Eastern stock down to 158, a drop of 5j points in seven days. 
Eastern Extensions have not suffered at 16], the company’s agreement 
with the Government being considered suffic.ent to ensure its coming 
out on the right side. West India and Panama shares, after standing for 
weeks at 54, have lost the fraction, despite a good dividend announce- 
ment, and Anglo-American Ordinary relapsed 1 to 61}, although the 
Deferred has maintained its price. West Ooast of America Telegraph 
shares are unaffected by the meeting of last Toesday, when it was 
stated that the £34 net profit made by the company m 1897 had been 
augmented by £339 as the net result of the trading in 1898. Oer 
tainly this insignificant profit is better than the loss which provoked 
an undignified and acrimonious discussion at the Brockie-Pell Are 
Lamp meeting on the previous day. The price of Brcckie-Pells is 
still about 4». 6d. 

Strong buying of Central London shares by people credited with 
good information as a rule has sufficed to raise both classes of shares 
to the extent of 10s., and the respective quotations for the fally and 
the partly paid ате now 102 and 8%. Stock Exchange talk anticipates 
the opening of the line at the end of October. Nothing is doing in 
either of the other electrico railway companies, and British Electric 
Traction at 19 mark no alteration. 
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SHARE LIST OF ELECTRICAL COMPANIES,.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stoch Closing Closing d 
Present un or Dividends for ok en 

Issue. N rue the last three years May ka tan Me con 
1896. | 1897 Highest.| Lowest 

124, African Direct Telegraph, 4 % се. ва és ... | 100 | ... j .. |100 —104 |100 —104 vas = 

25, N shares e 0» „ LO] . . ies 8 — 4 8— 4 - - 

X 128, Do. do. б % Debs. Red. ees eee еое 100 TIT ees 87 — 92 87 — 92 TT eee 

Y 905, 5005 R Telegraph ... es - % we. |Btock|22 18s| 8 £8 9s| 61 — 64 60 — 63 61 60 
8,047, do. 6 % Pret. sse eee Stock 5 ба| 6 6 * 1103—1111 (1104—1116 | 1118 | 1104 
8,047, Do. do. esce e S. [Stock] ... 18s 121— 123 | 121— 1 12120 121 
206,151 | Brazilian Submarine Telegraph . | 10 77. | 154— 152 | 163— 157 151 | 18 

{ Ро. до. S Debs. '$ndseries 1906 ... | 100 | ... |. *. M10 —114 |110 —114 x E 

44,000 Ohili Telephone, Nos. 1 Ж, eoe 000 eot өө» 5 & 4 Ф see — 8 24— 8 TI oe 

10,000,000$| Commercial ine 100 | 8 8 8 5185 —195 |185 —105 dis > 

1.882, 5231 do. . фы. 0 year 4 95 Deb. Stock Red. Stock Pas T —106  |104 —106 | 106 re 

Consolidated Piae otion and * E 2 13% | ... i—- 1 à— 1 ses xis 

16,000 Cube Telegraph . ove 000 eve 8 7 8 9 = 10 ха 9 = 10 978 Bi 

6, Do. 10 % Pref. eee eee 000 eve eee 10 10 10 10 i a 185 188 oe 

12,931 | Direct Spanish Telegraph si owe oc] 54 4 5 25 S 

,000 Do. 10 . Pref. 5 10 & 10 н 91 — 10 9 — 10 А B 

80,0001 Do. do. 10 4 Cam Deba., Nos. 1 to 6,000 ... | 50 4% | 43 . 1106 —109% |106 —109 a 

60, 7100 Direct United States Cable a мым „| 90 | 3 3% |... |11— 111 |11 — 1H | 14| 1i} 

120,000 | Direct West India Cable, 4j Y Reg. Deb. 100 D. . |103 —105 102 —106 з ski 
4,000,000 Eastern Telegraph, Ord. Stock . ise .. Stock 6495 | 7 95 | ... 161 —166 1:6 —161 104 | 156 
1,796,000 Do. 80 ad Stock | 100] ... e .. |101 —104 100 —104 1014 | 101 
89,900 Do. yable Angast, "1899... | 100 | 6 5 .. 1100 —103 |101 —104 | 102 |... 
1,432,268! Do. Mort rt; Deb. Bak Stock 4 4 .. |121 —125 xd119 —123 120 | .. 
260,000 | Eastern Extension, 33 4 China 3 10 7 7 7% 16 — 163 16 — 164 163 16 

16,00% Do- 5 % (Aus. Gov. Bub.) Deb., 1900, red. aun. » s X [59% |... |99—108 100 —104 

drgs., reg. 1—1 040 8,976—4,826 

64,4001 ^ Do. 25. Bare, 1,060—8, 975, 6.827—6,40 5 7 8 .. 100 —108 |101 —104 
820,000! i 4% Deb. Stock uk 4 4 *. |128 —127 |121 —126 

astern and South African Te 5 V Mort. Deb., 

85,1001 { уе ету — b Mort. 2343) 100 6 % 99 —108 |100 —104 Ne 

46,500! Do. 2 do. to bearer, 2,844 to b, 100 | 6 í .. |100 —108 |101 —104 is 
300,000! ро, 4% Mort. Debs., Nos. 1 to 8,000, red. 1900 | 100 | 4 „. |... 102 —105 |102 —105 ги 
200,000} Do. 4% R Reg, Mt. Debs. (Mauritius Bub. ') 1—6,000 | 25 | 4 ai .. |102—10695xd|102 —105% iis 
180,227 | Globe Telegraph and Trutz. 10 425 | 4 55 111 18 xd 114— 12 T 11% 

043 „с ао, & Pre... 10 6 6 |6 | 15— 16 ха 1583—16 B 15i 
150,000 | Great Northern Telegraph, of M CX E^ 10 [10 % 10 81 — 82 80g— 814 see 
92, 600 { Halifax and Bermuda iit Ist Mort. Debs., es ) 100 jos ix .. |100 —108 100 —108 8 

n Nos. 1 to 1, 200, Red. 

17,000 | Indo-Huropean Telegraph ses we | 25 |10 10 10 % | 57 — 60 57 — 60 586 as 
100,000! London Platino-Brasilian Telegraph, 6 % Bebo. . | 100 | 6 6 *. {108 —111 [108 —111 i s 
490,000 | National Telephone, 1 to 490, 000 Vas ii m 5 | 5j 6 8 5 44— 5 4i 43 

15,000 Do. 6 Cum. lat Pref. see eee eee 10 6 6 6 ll — 18 11 — 13 in pee 

15,000 Do. 6 V Cum. 2nd Pref. ... ә ..| 0 [6 6 6 11 — 13 11 — 13 11 11 
250, Do. 5 % Non-cum. 8rd Pref., 1 te 250,000 5 5 5 5 52 4— 6} 411 

1.829, 4711 Do. a Deb. Stock Red. Stock! 34 8j 34 99 —102 99 —102 994 | 99} 
171,504 Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/65 5 5 i— 1 х0] j- 1 as 
100,000!| Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 . |105 —108  |106 —108 ss 

11,889 Reuter’s TP "TT "TP "TT ves eee 8 5 5 oe 7 ттт 8 7 — 8 eve eee 

8,881 | Submarine Cables Trust esce ә o e ooe | Сев. IJ. |... 1180 —135 [127 —132 1323 1273 

68,000 | United River Plate Tel s PE n un 5 5 |6 25 |... 4$— 4H| .. 
151,788! Do. do. 5 м: эө? soe [TII Stock eee eee . 104 —107 104 —107 TI . 

0001 West African Telegraph, 5 Y De 100 5 5 . 99 —102 99 —102 T T 

80,008 | West Coast of America, Nos. 1—80,000 and 58,001—58,008 | 2| .. | .. |. i— — 1 Я s 
150,000 Do. do. 495 Debs., 1—1, 1 be Bo Bub. Tel. | 100 | ... vis .. |108 —108  |108 —106 is M 
880,521 | Western and Brazilian Te Stock Red. ... Stock age .. |100 —109 |106 —109 sue i6 

88,821 | West India and P se s | -1011 2 si 2 — 2 — 2i 2 

94,668 Do. do. do. 6 % Cum. 1st Pref. ... 10 6 8 .. | 108— 111 | 108— 111 10 

4,660 Do. do. 6 Oum. 2nd Pref. eee 10 6 6 eee 9 — 10 9 — 10 TTE eve 

80,000 Do. do. е e9 Nos. 1 to 1 ,800 100 8 8 eee 105 —108 106 —108 II 096 

158, 100 Western Union of U.B. Торай 6 9 Ster. Bonds ., | 100 | 6 6 . |100 —105 |100 —106 „|. 
ELECTRICITY SUPPLY COMPANIES. 

80,000 | Charing Cross and Strand шешу Suppl 85 6 * 7 * 8% 11 — >n 11 — 12 112 | 118 

20,000 Do. do. ai 9, Cum Pref.| 5 54 — 6} ui sa 

$4000 *Chelsea Blectrioity Supply, Ord - 615% 6 * 6 K "— 8& | 7Tà— 84 81 7H 

00,000 Do. do. do. У Deb. Stock Red... Stock, 4} 4j *. 1114 —116 114 —116 - iss 

60,000 City of London Eleotrio Lighting, Ord. 40, 001100, 000... 10 | 7 # 10 6 17 — 18 |17 — 18 172 | 178 

40,000 Do. б Cum. Pref., 1 to 40 10 | 6 6 6 15 — 16 16 — 16 153 | 165i 
400,000 ' Do. Deb. Stock, Scrip. (iss. at at £116) all z ‘all peid ..|6% 5 .. 194—129 |124 —129 128 | 127% 

40,000 ' Oounty of Lond. & Brush Prov. Elec 10; n "d | nil | 11 — 12 11 — 12 11] | 114 

20, Do. do. do. 6 Ф: i т 40,001.00, 000 0 6% 6 6 Ф | 14 — 16 14 — 15 hos Zi 

17,400 Edmundsons Elec. Corp., Ord. Shares 1—17,400 5 „ |5 РЕ — s — b и 

19,661 House-to-Houso Electric Light Supply, "ru 101 to 19,661 6; .. |4 6 95 — 9 94 " : 

12,000 Ро. 7%, Cum „..| 5 7 * 7 s — 10 9 — 10 а i 
110, 000 | London Ileotrio Supply [MN Limited, Ord. B3 T 81— 38i 81— 32 £ 2 

4o, te Do. do. 6 Ф Pref. 5 i 6% | 6}— 8j 64— 7 68 |... 
100,000 Do. 8 do. 4% lst Mt. Db. Stock Bd. Stock .. 1106 —108 1106 —108 1084 | ... 

62,500 iiid Electrio о Supply, 101 to 62,500 ivi | 10165 9. | 6 % 5 Ф | 164— 173 | 164— 17 163 164 

22, 500 Nos. 62,501 to 85,000 . JO | ... .. | 12$— 18 154— 164 sas wa 
220, 0001 % First Mortgage Debenture Stock | ... | 44% | 44% | ... 118 —121 118 —121 se ; 

6,452 Notting E Hill Blectrio L chfing S 104 6 t 164— 178 | 164— 174 | 17 | 164 

81,000 | Bt. Jamos’s and Pall Mall ү Light, Ота 5 1044 14 17—18 |17—18 177 14 

20,000 Do. 7 % Pr Pref., 20,081 to 40,080 | 5 7 7 ГУ 9 — 10 9 — 10 ong б, 

65,000 | South London Electricity Supply, Ord 7 £3 paid 8 i 34 81— ids wa 

79,900 | Westminster Electric Supply, Ord., 101 to 80,000 «| 819% 12 J 12 $ 16) | 144— 16à | 151 15 

* Subject to Founders Shares. B r on Liverpool 
Unless otherwise stated all sbares are 2 used as capital, 
Dividends marked f are tor 1 year consisting of the latter рад of one уо — pant a 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present AMB | BOR | — Dividends for . Closing 
| 1806. | 1897. | 1898. 
60,000 Aluminium A" shares, Nos. 1—60,000 ` ... w aoe 1 | 10 Ф 10 % 99 з — 8 3 — 
90, 000 Do. 44 % lst Mort. Deb. Stock Red. T .. |[Stock| ... - .. | 95 —100 95 —100 
80,000 British 1 eo тын Cum. Pot. эб обоо" 10. . 6 Y 18,— 19} | 184— 194 
i 0. um. . 80, : = = 
10,000 { issued at £2 10s. pne): 10 | ... : 137— 144 | 14 — 14 
200,000 Do. do. 673 Perpetual Debenture Stock ... Stock Vis ... |126 —127 |126 —129 
90,000 | Brush Blecl. Enging., Ord , 1 to 90,00 8| nid | nil iss l$— 23 lj— 23 
90,000 Do. 4 dr 6 5 1 to 90,000 2| wil 49 .. 23— 24 21— 24 
125, 0001 Do. = Stock T1, eee eee 110 —]114 110 —]114 
50,000 Do. do. dod ad Deb. Stock B Red. Stock ТА „ 1102 —105 |108 —105 
20,000 Callender’s Cable Construction shares, Nos. 1—20,000 ` 5 10 / 12290 ... | 124— 18 122— 184 
90, 000 Do. do 4j % 1st Mort. Deb. Btock Red. Stock sik see *. 114 —117 |114 —117 
35,250 | Central London Railway, Ord. Shares vss e oe | 10| .. EN .. | 10 — 108 | 10j— 11 
178,808 Do. do. do. £8 paid „ SEO. [| э UM - 8 — 8i 81— 9 
61,088 Do. do. Pref. half-shares £3 paid ise ТО || os ES es 81— 4 8j— 31 
71,447 Do. do. Def. do. £5 paid mma eee са = 44— 5 54— 5j 
630,0001 | City and South London Railway ... Stock 14%} 14%| 22% 68 — 70 68 — 70 
22,500 | Do. do. Ord. shares, Nos. 1 to 22 1800 5 рі. 10} .. | .. 4— 51 | 4— 51 
82,098 Cromipren & бо. 5 Нов, 1 to 83000 5 Val 1 8| *. си via 81— эў 8j— 3 3 
st Mort. Reg. De to o 
100,900 6 £100, and 901 to 11,000 of £50 Red. — * e 
99,261 | Bdison & Swan Utd. El. Lgt., * shares, £3 pd. 1 to 99,281 5 6 2— 2 2— 24 2} 
17,189 Do. do. do. “А” Shares, 01—017,189 5 Mi 6 @ ss 4 — 5 4 — 6 T " 
844,028 Do. do. do. 4 95 Deb. Stock Red. ...|100| ... T . | 96 — 98 96 — 98 a cae 
112,100 | Eleotrio Construction, 1to112,100 ... TA 2| 6 6 6 23— 28 21— 23 21 2А 
25,000 Do. do. 41 bon Cum. Pref., 1 to 25,000 iss 2| 7 7 7 8 — 8 8 — 8j а NT 
140,800 Do. do. P Ist Mort. Deb. Stock Stock vs .. |108 —106 |103 —106 105] | 105] 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... 2| .. " T i— 1 B— 12111 .. 4 
67,275 | Elmore’s Wire M acturing, 1 to 69,885, issued at 1 pm. 21.5 saa a i— id 1— 1 TEE 
9,0001 | Greenwood & Batley, 7 95 Cum. Pref., 1 to eel ..| 10| 7 7 .. |10 — 12 10 — 12 Е 
15,000 | Henley’s (W. Т. 838 Works, Ord. © T ..| 10| 10 12 14 24 — 25 244— 251 253 | 25 
8,000 Do. 355 7 95 Pref. 10 7 7 7 18 — 20 18 — 20 v" was 
50,000 Do. do: 4j Mort. Deb. Stock... Stock 4 4 112 —116 12 —116 die er eis 
50,000 | India-Rubber, Gutta-Percha oa Telegraph Works .. | 10] 10 10 10 21 224 |21 T 
800,000 Do. do. do. 4 95 1st Mort. Debs. | 100 | ... NS .. |101 —106 |101 —105 aes 
87,500 [roro Overhead Railway, Ord. i. oe | 10) 2] 8} 34%, 10 — 10k | 9$ — 98 in 
10,000 do. Pref., £10 paid or ..| 10] 6 6 5 146— 145 | 14§— 14] - 
87,850 | Telegraph Construction and Maintenance ... 18 | 15 16 15 34 — 88 35 — 89 86 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 . 100| ... ei % 1105 —108 |106 —108 dies 
18,400 Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000... 5 4 55 ET 92— 10} 91— 10 94 
13,400 Do. do. 6% Cm. Prf. Nos. 6,601 to 20,00% K⁶mmn .. | .. | .. | oR 6} | 5j)— eg]... 
540,0001 Waterloo and City Railway, Ord. Stock ... ees 100 888 8 951100 —112 108 —111 108 | .. 
t Quotations on Liverpool Stock Exch nl pitia iige Bataa а Pietos агат 
Dividends marked § are for a year consisting of tbe latter pars of „ the ne ba deed 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
риш а m Electrio Supply, ee #5 (fully paid) 104, National Electrio Free Wiring, 10s. paid, §—4. 
British Aluminium, Ordinary, 104—11; 7 Y Pref., 12— Smithfield Market Electric, 2—4. 
House-to-House, 44% Debentures of £100, 105—108. T. Parker, £10 (fully paid), 16. x 


and Knightsbridge Electrio Lighting, Ordinary cag 
£5 (fully paid) 12—18 у lst Preference Cumulative deg 
(fully pei ^ N Debentures, 106—108. Dividend, 1 
on Ordinary Shares 10%. 
* From Birmingham Share List. Bank rate of discount 3 per cent. (February 2nd. 1899). 


MARKET QUOTATIONS, Wednesday, May 10th. 


' CHEMICALS, &o. This week. | Last week. | poroase or METALS, &o. (continued). 
a Acid 5 eo eo owt. б ы b f Ebonite өө” e. ee Ib. 
a n.» ' Nitrio oe ee se per ows 2i. i | Gomer Sheet eo • pers 
a Я ee oe ee а 9 ее 0 
a : BSulphurio .. se es : per owt. 5 " 5/6 | 9 н Wire (basis price) . К Ib. 
a ammonia Н per сті. 8l). 87/- 9? n Bh - .. per ton 
а Ammonia, uriate (crystal) . per ton £26 £26 f „Н Rod „ per ow 
a 5% Per ton £24 £24 n German Silver Wire .. ee per lb. 
a Bleaching . Per ton £5 15 26 15 | А Gutta- ha, ee per lb. 
a Bisul eof Carbon .. ee per ton £15 КЕЧ ире, Eare ane ee per lb. 
а Borax - А ee .. рег ton £16 10 £16 10 SE Shee per ten 
a Bensole (00° ee ee ee gal. * "ur 4 Pig (Cleveland wacraniay per ton 
a dai) Load 5 5/6 i according to візе per ton 
a Copp Bulphate .. ee жей ues 226 10 49610 | á n Borap . per ton 
a Ni - А . рег юп £28 10 £28 10 „ Wire vanised 56 8.. per ton 
а „ White Sugar .. per ton £80 10 £30 10 = D Lead, Е . per ton 
a Peroxide .. oe per ton £27 10 £27 10 гә { Sheet . per ton 
a Methylated B A 3 " per gal. 2/9 2/9 Ks a cnc pio per Ib. 
a Ма а, теп a 
bo? C. ° e per gal | 56 5/6 g Meroury per botti 
a Potash, ichromate, in casks.. per Ib. в sh. p Phosphor Bronze, Plain омы ings per 1b. 
@ » eed аы ee per ton 24 £ аж ? 0! ed bars & per Ib. 
а въ во 2 . er em. 68. | 68 я o Platinum TV nip shot P or 
a Sulphate of Magnesia. . per ton 44 10 24 10 w | p Silicium Bronze Wire .. . Per Ib. 
a Sulphur, Sublimed Flowers per ton 46 15 26 15 гә | t Steel, Magnet, W pes to аер р. ton 
a „ Recovered per ton #5 15 £5 15 pa | (4 g Tin, bloc. t, in bars. 
Lum .. per ton £5 5 £5 5 Se | ba > per ton 
4 Boda, Caustic white 70°.) ee per ton £1 10 £7 10 èo ; » “+ per lb. 
а „ Огуќац .. es per ton £8 £8 és п, wire Nos. 1 to 16 id .. per lb. 
a „ Bichromate, casks ee per lb. 8d. 8d. 925 | p тне 5 Metals 
i nt” brand 
- =н pud e cum РЕТ | j Yarns, Cotton y Bingle 10 10lb, bundles р pr 12 
b heel, in ton lota. . per ton £191 £191 Ke j a Pas, 6 or 8 10 ibs. .. 
p Babbitt's metal г ton | £65to 2180 | £65 to 2180] — .. j „ „ Russian 10 lb. per Ib 
e Brass (rolled me oir) basi per Ib. d. і » Jo 180 lbs. rove s ве и 
в ve hake be (brased) per lb. 1934 101: f Manila, % thread 
с „ Wire, basis Rd. 84d. k Zino, Sheet "viele Montagne bad.) а " £81 10 481 10 


Quotations supplied by Quotations supplied b notations supplied b 
a Moers. B00 Boor & Co. f The Indi а Rubber, Gutte-Percha, and ы k мова воро оса Ashby, Limited. 
b The British Aluminlum Company. Lid. rel ph Works Company, Ltd. 1 Mesers. Wake & Oo. 
V Messrs, James & Bhakspeare. m Mesars. W. T. Glover & Oo., Lad. 
Messrs. Jackson & Til. n Mesers. P. 
í Messrs, Bolling & Lowe. o Messrs, Johnson, Matthey & Oa., LA 


{ Messrs. Henry C. Yeo & Co. p The Phosphor Bronse Company, Lei. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


“Capacity MaasuhBMENTS OF Loxa Бовмартив CABLES" By J. 
Егтон Youna, Member. Read April 27th, 1899. 


(Concluded from page 744.) 


In fig. 3, then, the influence of the leakage during the period of 
chargiog is approximately „proportional to the insulation resistances 
B, r, which alter the potentials of the battery poles (a, D) by amounts 


on th : aR b a. 

dependent e parallel resis‘ances EM and oa This effec: 
is independent of the time of charge since, by bypothesis, в and r 
stand for the true leakage resistances, and the apparent change of the 
D.R.'s of cable and condensers with time is treated as absorption. 
The potential of the junction (в) between the cable and condensers 
does not change, this point being connected to earth. The ratio of 
the capacities thus becomes 


OB , bv 

a ＋ AN O ＋ ur | 
instead of a: b. This is approximate, because, on а long cable, the 
distribution of the leskage along the line somewhat modifies the 


pro 
Another point to be noticed here is that the slide resistance a, 5, 
must themselves be well insulated, since they commonly consist of 


100,000", so tbat a leak of 10 megohms on the higher branch would 
mean, were the ratio of the arms, say, 4 : 1, 


5000 . 79385 . . 4: 39682, 
2,0 0 20. 00 


nearly 1 per cent. error. 

In fig. 4, B is insulated during charging. Its potential therefore 
alters with time under the operation of leakage, producing a positive 
variation through в and а negative one through r; thus we have an 
error proportional to the time of charge, unless the leakages be 
balanced. Corrections of Gott's test for this error have been tried 
in the following ways:— 

1. By Dr. Mairhead's method, already referred to, of earthing the 
condenser (f) immediately after balance, and then measuring the 
difference from s:ro of the potential at B. This, althongh correct 
under certain conditions, has proved quite unreliable on a very long 

2 By bp h ble leak tly by ad h 
2. compe the ca age exactly by adjusting the 
insulation resistance of the condensers s» that f в = эт, R andr 
having been previously measured. This is a very satisfactory plan 
when capabls of employment, either f or в being varied as most 
convenient. : 

3. By calculation of the loss of charge during the interval between 

contact and balance. An analysis of the problem by Mr. 
E. O. Rimington was published in 1887, f but the formula arrived at 
does not appear to be what is wanted. A formuls for the pu 
was published by Mr. Н. W. Ansell and myself in 1890$, taking into 
account leakage on the cable side only. Althongh it was evident 
that the error on the condenser side could be eliminated by a similar 
calculation so long as it acted alone, yet when both branches leaked 
simultaneously the problem did not appear to admit of a со 5 sug- 
gestion. Recently, however, Mr. Walter J. Murphy suggested to me 
taking the difference of the two errors, computed separately, which 
on trial I find yields practically exact results, at least in d with 
la o capacities, such as those of long cables. The formula is then 
as follows :— 

Let m, т be the true insulation resistances in megohms of the 
. / T microfazade, and let ¢ be the time of charge in seconds. 


log. k = 
m 7 


t 434 ¢ 
a and log. K a 


True I.O. = Apparent І.О. х ab 


I now come $o what 
seems to be à more satisfactory mode of exact I.O. measurement 
than either of them, as regards correction not only for leakage bot 


* Taking this into consideration, Schwendler gives the following 
formula:—Multiply the apparent I.O. arrived at, by the ratio 


Xi» Where 2 = length of line in miles, 


1-1. 
ре is 
m 


log. K = ml x 0 4313, 


and man", 


rand 5 being the conduction aad insulation per mile, both in ohms. 
T See the Electrician, February bth, 1892. 
t The ician, December 12th, 1890. 
§ Philosophical ine, September, 1887. 


‘efficient of temperature variation ap 


also for difference of rates of absorption. Being merely a modifica- 
tion of Lord Kelvin's original method, it has been termed the 
“ modified Thomson” test. It appears to have ooourred to more than 
one investigator, but t; my friend, Mr. W. J. Murphy, belongs 
tbe credit of having proved its superiority as the most practical 
means of arriving at uniform resalts on long ocean cables, without 
the necessity for calculations; and my own experience has lately 
confirmed this conclusion. 

In this method both leakages and absorptions are balanced by 
observation and adjustment during charging, absorption in (Ais case 
being treated as apparent improvement of D.R. Taat is to say, the 
с are shunted by a resistance which is adjusted till it 
approximately balances the apparent D.R. of the cable at any time of 
с The connections for charging are those of Gott’s method 
(fig. 4), with this important difference, that the key i, is closed 
during the charge. The effect of this is to keep the potential of the 
point в constant, as in the Thomson balance, while at the same time 
the deflaction on the galvanometer shows whether or not there is a 
balance of (apparent) insulation resistances ia the bridge system. 


Since this balance is required to be such that „ = 7 it must be 
P 


observed when 5 = nearly; that is to say, we must commence 


with an approximately correct position of the slider c. Then в, the 
leakage shunt across the condensers, is adjusted till a shows a resist- 
ance balance, as nearly as possible, at the end of any desired time of 
charging. For this purpose a set of plambago resistances is useful, 
or it can be done roughly by the application of a pocket-handkerohief 
across the terminals of the condenser more or less clossly as required ; 
but it is preferable to estimate approximately the proper resistance 
and to arrange it beforehand. 

Having ttus charged, and balanced the apparent D.R.’s by obzer- 
vation, the test proceeds in the same way as the Thomson, vis, by 
short-circuiting and mixing the c and observing if апу out- 
standing quantity remains on earthing the junction of the two сарз- 
cities through the galvanometer. An additional advantage over the 
original Thomeon balance ia that there is no serious vitiation of results 
by battery leakage. Moreover, it admits of allowance being made 
for “cable current by false gro observation, а most im portant point 
on long submarine lines. It should be remarked that in the modified, 
as in the original, method the mixing period must bs sufficiently 
prolonged to discharge the cable, or variable results will ensue. On 
a sebtion of 1,850 nauta I have found 16 seconds’ mixing sufficiently 
long, within the limits of appreciation, even after a full minute's 
chargiog—: c., there was no difference between a 15 and а 25 seconds’ 
mixing interval 


By means of a measurement thus carried out, it is possible to 
arrive at the same result for all times of charge, and any values of 
the dielectric resistance, and to dispense with all calculated allow- 
ances for leakage. Thus the desiced uniformity of results is ensured, 
taking the constant value of the balancing condensers, determined 
by Dr. Muirhead's method, as a basis. With this value the latter 
should be inarked, as well as with the temperature at which it was 
measured. Care must then be taken to correct the condensers for 
their temperature c by means of the coefficients furnished by 
Dr. Muirhead. It only remains to determine the very small oo- 
cable to the specific I.C. of 
gutta- . Ihave attempted to uce this from the series of 
careful tests of two long cables appended to this paper, and arrived 
ata coefficient closely corre to that for paraffin; bat Dr. 
Muirhead thinks it must bs smaller that. The search for such a 
‘minute residual phenomenon, where so many sources of error exists, 
must necessarily be elusive, in common with determinations of 
5 in other departments of exact measurement. 

In usion, since it may be asked of what practical utility are 
жаы importance 9 pee sa ra perati m be 

ossible im on о ons ma 
Alluded to. It must bs remembered that on ocean cables a xa 
farad moans some 3 nautical miles; во that a mistake in measurement 
of 1 per cent. in the distance to a sealed break, on a section of, say, 
700 microfarads—if for any reason localisation from the other end 
were im ble, as sometimes ha would amount to an 
error of 20 nants, and would not satisfy the standard of modern 
practice. 


TABLE I.—Gorr METHOD, Con&szOTED ron LEAKAGE BY 
CALCULATION. | 

Mean Temperature of Cables in every case, 5° Cent. 
Oondensers, 147 2 ф. D. R, about 200. Temp., 29 4° C. 


I.C. by factory data at 24? C. I.C. by factory data at 24” C. 


CABLE A. 5965 G CABLE B. 7948 G 
Time | Appt. Appt k | Corr Time p Appt k Corr. 
of DR] I6 los. rc |, | Lc. | 8 = | ІС, 
charge. | Tees T K '"^ | charge x 
Е? $ Я Q 
B" 543:4 — 00193] 5408 b" 721°3 |+ 00014 721°55 
10 6005 |—:00387| 5952 10 7254 |4:00029| 725:9 
15 0:5 606:3 |—:00580] 59332 15 29° 


1:90 | 6380 |—:02822| 6048 | 60 131-:9* | 4-00174 | 744:2* 


1:40— value taken for corr'cts 800" 


* Approximate. 
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TABLB II.—THomson METHOD, CongEOTED ron LEAKAGE BY 
OaLOULATION OB BALANCE. 


Oondensers, 1463 ¢. D.R., about 2) О. Temp., about 25° О. 


——— 


I.C. by factory data at 24° C. I.C. by factory data at 94? C. 


Савік A. 6965 $ CABLE B. 7948 $ 

Time |Time | Time Time | Cor- 
of of | Tie Appt. | 9. 0 0 True | Appt. rected 

charge. mix g 5 "^ 'eharge jmix'g e ge Po ears I.C. 
Iae aa |- TN re E es 

„ EA 

sv | ш" ro | 6778 | 5696 | gov | 1" | 90 тт 8-533 

45 | .. | 5860 | 598 40 20 79 3232 
60 15495 59456 | 6041 | GO | 20 | 7853 $4^8. 
120 20 about s&me 180 80 7428 523 8 
180" | 30“ about same 800' | 30" 7459 | 22322 


Is 


| 
| 


— — — —ꝑZÜ—ç᷑Z0 — —— ———— A 


TaBLE III.—Moptrriap THomson Мвтнор. ABSORPTIONS ABD 
LeakaGrs BALANCED BY OBSERVATION, APPROXIMATELY. 
Condensers, 11925 P. D.R,140 0. Temp., 24:4" О. 


I.C. from factory data at 24° C. 


1.C. from factory data at 24° C. | | 
| Саві B. 724'8 G. 


CABLE A. 5975 G. 


Leak 
on con- 


=. nn | 
: Time| Appt. 

Time : 

stant | of f D.R. 


-m Time Appt.: Leak 
типе of D. R. оа Соп. Constant. 
mix.| of den- I.C. 


е mix- of co: 
charge. ing. loable. densers. 1. C. guum ing. |cable.| sers. 
ота | alala $ 
1t" 10“ 03 23 ! 5991 16" 10” | 092 6 741:8 
30 15 0°60 8:3 699-1 15“ 10 0°92 13 too large 
45 90 ! 062 8:3 601:3 80" 15 17 12 741°8 
25" | . 0:63 8:8 601:8 60“ 20 | 25 61 


about same 


APPENDIX. 


On a STAR DII D TIME OF Снавав FOR ELEcTaRICAL MBASUBEMENT 
or Loma BuBMABINB CARLES. 


To ensure the greatest 
ment, it is desirable to fix some definite time of charge in observing 
the O.R. and the LO. of a long cable, as well as for the D.R. test. 
In the last of the three measurements, 1, 2 or more minutes have 
been adopted according to requirements, but for the other two no 
such standard is generally recognised. It has been vide 
Darby & Fisher's “Submarine Cable Testing") to 

KB 


& period of 
seconds, where к is the І.О. in microfarads, в the О.В. in ohms 


10° 
of the cable under test. This, however, is too short а c ; for, 
referring to fig. 1, it ig evident that the steady state is not sufficiently 


approached. The value 105 of the line from which this diagram 


was derived is 3 75 seconds. Its O.R. when observed at 30 seconds 


affording 

adjast the bridge balance. If seeking the O.R. of an insulated 
of two very long cables, 60 seconds might be advisable; but this 
much better done by earthing the junction of the lines, when the 
or a ad the loop becomes sensibly the same as for a single 
cable. 

Moreover, on a long cable the observed O.R. not only requires 
time to become steady, but also needs correction for . This 
again involves the selection of a definite value of the D.R., for the 
t O.R. of a very 


Thus it will not do to correct thes 
ар cable observed at 10° by its apparent Ю.К. at 10" charge, since 
ibuted are not applicable after so 


the usual formules for distri leakage 

unu ra аата мы обе hand the 5th alae a clon is some- 
w gr п пе at 80” charge a closely correct 
result. Hence 30” seems to be the proper standard time for D.R. 
N Дыш ons taken for the purpose of correcting the apparent C.R.’s 
a 7 


As regards I. O. measurements, although it has been shown in the 
foregoing paper that the ' modified Thomson " method yields a con- 
stant І.О. value for all times of charge, yet а 30" charge would be a 
very suitable one to fix for such observations, because the balancing 
con shunt can then be calculated for the standard 30" D. R.; 
and its final adjustment can be conveniently made during this 
interval without undue hurry. If any other method of I.O. measure- 
ment be employed, a definite time of charging becomes necessary for 
purposes of uniformity. 


Salamander.—In our notice of the Building Trades 
Exhibition last week we omitted to mention that the United Asbestos 
Co., Ltd., are among the exhibitors. We noticed an excellent variety 
of designs of their Salamander decorations for walls, oeilings, &c., 
which are absolutely uninflammable. The company have issued an 
1899 supplement to their catalogue of this speciality. , 


possible accuracy and uniformity of measure- 


CAPACITY OF LONG SUBMARINE CABLES. 


Ix the course of the discussion on Mr. Elton Young's paper at the 
Institution of Electrical Engineers, the following remarks were 
contributed by Mr. Walter J. Murphy :— 

Mr. Young's paper will, I hope, prove to be a milestone on the road 
of progress towards a satisfactory method of obtaining the capacity 
of long submarine cables. It is & problem which has, I think, 
bothered most of those who have had to tackle it. At the outset of 
my career it certainly produced a feeling of despair, and a hopslessness 
of ever being able to qualify as an efficient electrician in that respect, 
because it seemed to me that I conid obtain any value I chose fora 
cable, by slight variations in the ed drip of the test, and I 
could find nothing to guide me as to which of the results I obtaiced 
was the correct one. 

Perhaps I had better point out shortly the difference between the 
usual Gott method of taking the test, and that which Mr. Y has 
finally found to be the best, and advocates in his paper. 


are joined in cascade, the cable only receives a 
battery during the instant the condenser is being c 


п.р 


SLIDES 


Еа. 1. 


Immediately afterwards the battery further eri. m up the 
condenser through the high resistance of the dielectric, aad th 
cable is simultaneously ually discharged through the same high 
resistance (represented diagrammatically in fig, 1 T 

It sufficient time is given the condenser will, in take up prac- 
tically the full potential of the battery; while, on the other hand, 
the cable will be reduced to the P.D. existing between the ends of r. 

This is mainly the process which requires that the slider should be 
moved fgrther and further towards the earthed end of the slides, м 
the time of so-called charge із prolonged. 

It is about nine years now since I first realised that, if a connec 
tion is established between the index or slider and the point of junc- 
tion of the condenser and cable (the index bei laced somewhere 
near the position necessary to produce a balance), the action which I 
have just explained is prevented, and the condenser ang cable have 
the poten necessary to charge them with eq aal quantities, 
impressed upon them. This idca gradually grew, and was eventually 


в ее [аи [а ее — 


кто. 2. 


communicated to Mr. Young, who su that we should colis 
borate in writing this paper. But a di ce cf opinion upon sz 
essential point, and the fact that we could not easily communicate 
with each other, eventually decided him to write the alone, and 
leave slight differences between us to be decided by the di:cussion, or 
by future experiment. 
Mr. Young has, since his return to Indis, tried the method® I sug- 
to him, and finds it does away with the difficulty which arises 
m the action I have just described, and practically annulis the 
necessity of making any correction to the Gott test. 
Another way of accomplishing the same end is to join а resistance 


(fig. 2) across the condenser which is inversely proportioned to the caps 
cities of the condenser and cable, and to the ео resistance of the 


latter. Thus if the cable has a capacity of 5009, and a dielectric 


resistance of 100, while the condenser is of 50%, then a resistance of 


100 would be placed across the latter. 

The resistances в and r then assist to impress the proper potential 
differences upon their respective capacities. 

The manipulation consists in watching by means of the galvano- 
meter, G, placed in the index circuit, for the moment when, 
the gradual rise of the dielectric resistance 7, в and r are 


* First published in the Electrician of November 5th, 1898. 
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charge accuracy of the 
adjastment of the index tested by ascertaining if they completely 


Another advantage which arises from placing the resistances across 
the condenser is that the effect of the earth or cable current is there 


months ago, to ascertain if pressure or temperatu 
true capacity of a cable. This was during te laying of 150 nauts of 
into a depth of some 1,000 to 1,100 fathoms of water, which 


re really affected the 


Changing the temperature of the cable from 83? P. to 
F., аай increasing the pressure from one atmosphere to 


Oareful tests were made for several days by the method advocated, 
while the cable was in the ship's tanks and at the higher temperature, 
and while the cable was being laid out, and after it 
had been down for some time, and bad therefore down to the 
lower temperature, and greatly increased in dielectric resistance in 

ts ше capacity could be сосна І 

m ure affects the apparent 
das to the influence it Баз the 
not upon the true capacity of the 


FEE 
8 


THE ELECTRICO LIGHTING OF FULHAM. 


On Wednesday nigh in last week the Falham Vestry discussed at con- 
siderable length the question of the tenders for the supply of mains, 
machinery, plant, &c. The report of the Lighting, Electric Lighting 
and Dast Destructor Committee contained the followiog paragraph 
ыы was moved by Mr. Т. dnn, the chairman of tha O.m- 


с. We have very carefully considered the reference to us with regard to the 
tenders received for tbe supply of mains, machinery, plant, &0., and a letter 
from the General Electric Company, Limited, stating that although they had 
made an error of £1,000 in the sum quoted in their tend r for river pipes (as 
mentioued in their letter to the Vestry dated April 18th, 1899), they were pre- 

to carry out the whole of the contract in accordance with their original 

nder, and at tl- price set forth therein. Werecommend that the lowest tender, 

vis., the General Electric Company, Limited, for the sum of £15,718 7s. 10d., 

be accepted for the entire works; tbat the solicito to the Vestry be instructed 

to prepare the necessary contract in accordance with the terms and conditions 

of he sp cification approved by the Vestry, and that it shall be a condition of 
the contract that all work shail be carried out in the United Kingdom. 


Mr. Влтив moved that the report be referred back to the Committee 
for farther ounsideratina, and in doing so said. that it appeared that 
the report was decided upon at a sub-committee meeting held the 
pero Friday night. The meeting was called for 5 o'clock, and 

electrical adviser previously received а letter from the clerk 
informing him that the meeting bad been postponed for half an hour. 
& matter of fact, the meeting was not postponed, spud oceano d, 


for other facts that had come to his knowledge. It had come 
to his knowledge that letters had passed between Me. Green, the 
chairman of the Committee, and Mr. Medhurst, the el-otrical engi- 
Deer, and it sppeared to him that the report of the Committee was 


At this point a in the public gallery intervened in the 
debate in su of Mr. Bayer, and a division was taken on the 
question of his being asked to withdraw. 


Mr. darm proceeded with his argument to refer the matter back, 
and pointed out that Mr. Green wrote to the electrical engineer 
stating that unless the contract was given to the lowest tenderer he 
would his position and retire from public life in Falham. He 
(Mr. Bayer) looked upon that as an attempt to influence & public 
(ficial. was surprised that Mr. Green had so strongly supported 
the General Electric Company, because previously he had strongly 

the electrical adviser's report that the contract should be 

tup. In a few days, however, there was an entire change of front 

on the part of Mr. Green. In view of the letters he had referred to, 

he did no& see how they could d rogi acospt the tender of the 
General Electric Company that night. 


Mr. Oaxur seconded the amendment to refer the matter back, and 
on a division there was a tie—17 either way. 

The Онлтвмли gave a casting vote against the amendment. 

Mr. Sarm then proceeded to move that the tender of the British 
Insulated Company for the mains be accapted. Theirs was the lowest 
tender for this item, viz, 614152 18s. 6d, and he contended that if 
the tender for that part of the work was accepted, it would lead 
to a saving of £650 to the parish. The company stood at the top of 
the tree, and was as good a firm as they could possibly get to carry 
the werk out. 

This was also seconded by Mr. Олквү. . 

Mr. Eas om asked if the electrical adviser had any objection to the 
amendment, 

Mr. MepHURBS? said he had no objection whatever. 

Mr. Аунви said that if they took a profitable item for the contract, 
they could not expect the General Electric Company to carry out the 
remainder, ally as it included an item which obviously would 
show a loss of £1,000. Iven, however, if they did accept the pro- 
position of Mr, Sayer, and saved the £650, they would lose £1,500 
or £1,8CO on the rest of the contract if it were not carried out by the 
General Electric Company. Every member of the Committees had 
made up hie mind as to the tender before he entered the 100m at the 
Oommittea meeting, and so far from the majority joining the chair- 
man, it was the chairman who j»ined the majority. 

Mr. Lun pointed ont that the General Electric Company themselves 
had sub-contracts, and it would bs cheaper for the Vestry to give the 
work to those contractors who were specialists in their own particular 
lines. They themselves were amateurs, and the ratepayers pe 
handsomely for the advice of an expert, and they would be in a 
peculiar position presently if they accepted the tender against the 
advios of their export adviser, who would have to superintend the 


Mr. Ewoops contended that it was tho Vestry who was responsible 
for the „ and if they were not to exercise their own dis- 
cretion and judgment it was no good having & vestry. 

After considerable discussion, both for ani against the recom. 
mendation of the Committee, 

Mr. Mupuunst (electrical engineer) said that his contention was 
that there was favouritism being saown in that particular matter 
He had a letter from the Vestry clerk, statiog that the meeting was 
to be postponed, but it was not postponed. It was quite possible that 
statements had to be made which could not be made ata public 
meeting, bat they could have been made in his presence. Heappealed 
to their reason if the true intention was not that his knowledge being 
осот сеа than that of the members of the Committee, he was 
not allowed to be present, as he might have been able to contradict 
the statements made. The only conclusion that could possibly 
appeal to their intelligence was that thera wa: something behind the 
letters he received from the chairman of ths Committee and the 
clerk. There seemed to haye been а desire to influence the Oom- 
mittes, if not behind his bsck, at any rate not ia his оса He 
considered that it was a proof that kissing had gone by favour to a 
very marked extent, and he asked them not to obtain an exceedingly 
unenviable by confirming the action of the Oommittee. It 
was a painful position to bave to speak against the report of the Com- 
mittee, and he had rather he had never been conneoted with the work 
than have to do it. He asked them to pause bef ;reaccepting that recom- 
mentation, which was being thrust down their throats in an exceed- 
ingly improper way. 

Mr. Ca xnLD asked if Mr. Medhurst, as technical adviser, said 
they ehoul4 not accept the tender? 

Mr. Марноввт said he did asy so most emphatically. 

Mr. CRaNFIELD said that Mr. Medhurst gave them no reason for 
во advisiug tn- m, and he should not vote at all. It appeared to him 
that they were b-ing treated as schoolboys. 

After further discussion it wae agr: ed to adjourn the debate till the 
following Wednesday, and that in the meantime the sub-committee 
should meet again. 


THE OKES SERVE WATERTUBE BOILER. 


Ws gave a brief description of this boiler some months ago (see ELECO- 
TRICAL REview, Maroh 10th), and referred to one or two points in 
which it was claimed to possess advantages. We are now able to 
illastrate the boiler, from which it will be seen that it is one of the 
growing class of water-tube constructions with tabes closed at one 
end and fitted with internal circulation tubas, the inner and outer 
tubes having their separate and independent headers, so that the 
circalation is more positive and less obstructed than when there is 
any opportunity for interference of the up and down currents. There 
are valves fitted by which, it desired, the up and down pipes may be 
closed for the purpose of reversing the circulation when blowing cff. 
Oonsiderable weight is attachcd to this feature by the makers, sod it 
is a feature on which we could not comment favourably in cur pre- 
vious notice of this boiler. Ib is now pointed out that the sluice 
valves are not to be used at every blow off, but occasionally only, and 
that the danger we pointed out is to be safeguarded against by pro- 
vidiog a lock and key, which latter is to be kept safe by the engineer. 
It is because of this very safeguard that we object to tho system. 
We fully agree that the reversal of the circulation may 
have some good eff.ct in clearing off ssdiment if frequently 
done. But it is not to be done frequently, and we still 
cannot speak other than unfavourably of such appliances as 
unnecessary complications, which ought not to find a place in a 
steam boiler, and which, we think, are not so valuable but that they 
might be spared. The header plates are outwardly flanged and stayed 


| 
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by stud stays. The closed chamber formed by the three plates, the 
middle one or diaphragm plate being the one which carries the ends 
of the inner tubes, enables the water circulation to be forced by 
placing a pump in the circulation system, whereby injury to pipes by 
forced draught and rapid evaporation is e The tubes 
are only 7 feet long, their diameter being 34 inches. The length is 
thus 24 times the diameter, a ratio which experiment seems to have 
demonstrated as sufficient, for any greater length is considered by 
some engineers to afford a surface for heat absorption greater than 
the capacity of the tubes to circulate the water in sufficient quantity 
to prevent too rapid evolution of steam in one length of tube. 

Each generating tube can be removed by simply taking off one nut, 
and removing the cover plate at the header. Joints are few in num- 
ber, and the various stresses due to expansion are provided for by 
the single attachment of the tubes. The tube inclination is 1 ia 104, 
an angle probably sufficient where forced calculation is adopted; but 
we think a trifle flat unlers this provision is made, and it is, we 
think, too flat for marine purposes. The steam drum is placed across 
the boiler, and from its lower part extend the two down-comer pipes 
to each end of the header chambers, the upper ends of the headers 


Oxes-Szava WaATER-TUBE BOoILER. 


ommunicating with the steam drum by curved pipes, which enter 
the drum at a higher level. The advantages in the arrangement and 
construction of this water-tube boiler are the freedom from expansion 
stresses in the water tubes, the free escape of steam, rendered 3 
by the arrangement of the headers, general accessibility, simplicity of 
construction, 3 he various sections being of small weight, and 
lightness per H.P. Great weight is laid on the forced circulation, but we 
have no specific information as to how this is intended to be carried out, 
but it will be obvious to anyone that great assistance could be given 
to the circulatory flow in a steam boiler by placing a centrifugal 

ump in the c.urse of the flow. Such a pump would absorb but 
little power, being simply called on to keep going a current of water 


against the frictional resistance alone of the circuit. Itis a large 


boiler wbich will evaporate 600 gallons of water hour, or 10 
gallons per minute, but no very large pump will provide for the posi- 
tive circulation of several times this amount, which would ensure that 
the tubes always contained an ample supply of water. 


ESTABLISHMENT CHARGES IN ENGINEER- 
ING WORKS. 


In finding the cost of manufacture in an engineering works, there 
r. Cowen in a paper before the North-East Coast Institute 
of Engineers, three classes of c»sts:—(a) The direct cost of work; 
(b) the indirect cost, due to rhop charges; and (с) the indirect coste, 
due to the establishment charges. It is easy to find the first, but 
clarses (b) and (c) involve at all times uncertainties, and can only, at 
best, be approximated. 


Direct charges include simply the cost of material and all labour 
directly expended upon the article in question. 

Shop charges sre made up of a proportion of foremen's wages and 
wages сї general hands, of engine power, oil, waste, files, and other 
items which it is not possible to divide out with accuracy. ) 

Establishment cbarges include rent and taxes, 


agencies, бс. 


direct w 
cant. of 


the 


ев, management, 
Mr. Cowen submits a system of making up costs, and 
selects, to illustrate, the fitting and smithe’ shops, the boiler yard, and 
the foundry. Assuming the boilers to be centralised, but under con- 
trol of the fitting shop, and that they supply the engines cf every 
department and of the hydraulic power pumps, their cost must be 
divided over all departments. In making up the cost of the boiler 
department he allows 7 per cent. depreciation and 3 per cent. wear 
and tear, water at its cost per 1,000 gallons, coal, and wages. 

He then divides the charge in the proportion of the power supplied 
to each of the other de 
the boiler costs the item of interest. He allows this in all other 
machinery and plant at 5 per cent. 

Shop and establishment charges to make up the annual cost cf 
running each machine are obtained by adding a percentage to the 


ents. We do not see why he omits from 


ecco WATER ИСТЕ А SMS 
CAN GE PLACED KERE ВЕЕ 


. This percentage varies from outeide erecting at 30 per | 


120 per cent for smithy apprentices, as follows :— 


Per cent. 
Fitters and labourers ... = НИЯ ла: & 
Oatside erecting... — — vai as 30 
Apprentices өө, eoe T з . 100 
Smiths and strikers  ... au iy uu OF 
Apprentices TR „% ne n ac A 
Boiler smiths and labourers ... ae e». 35 
Men at fires Vie xis A EN е9 a 85 
Apprentices ous - -— bí .. 100 
Pattern makers ... Spá wide ds 5. 
Apprentic 8 - - А T * 60 


wages to 100 per cent. on the cost cf apprentices, and 


These percentages cover use of tools, and it does seem as simple a 


method as апу to c 
wages, of course, are to 


simply so much on direct wages. se 
assumed on a basis of the shop being 


reasonably full of work. When fluctuations occur, the costs are, of 
course, greater on each item manufactared, but it would be entirely 
wrong, therefore, to increase the charges, for this would compel esti- 
mates and tenders to be abnormally high, and would still further 
empty the shop of work. Fluctuations, therefore, imply less or more 
profitable working. Foundry work of course can be charged simply 


a tonnage rate, but we think that a diagram of c 


would show 


harges 
correctly a curved line, heavy castings being really debited with s 


less ton rate than light 


$ 


The paper is useful and suggestive, and may prove an aid to 
of work. No fixed rules can be laid down, for every place must stant 
by itself. No place, however, if new, can з apportioned out until it 
has run some time and an idea obtained of a fair basis. But an 
approximation can be made and corrected by experience. Many 
establishments have come to grief from lack of knowledge of estab- 
lishment charges, and the proportion which these bear to output 
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should be watched carefally, for if they to unduly increase 
there is а leakage somewhere, which should be found out and 
checked. 


ELECTRIC LOCOMOTIVES. 


TRE paper read May 4th before the Institution of Electrical 
Eugineers by Mr. MoMabon was based on figures obtained 
over a period of two years on daily working of the City and 
South London Railway. Undoubtedly this railway affords 
a useful field for Vy cal prea testa, as it is run with looomo- 
tives, and it would be interesting to compare the results with 
those obtained on the same line from motor cars for the par- 

of finding the retardation of curves. Mr. McMahon’s 
Rent series of observations were on the effect of varying the 
starting current upon the acc»leration. 

It was shown that the amount of starting current had but 
little effect within fairly wide limits on the time taken to run 
a particular section or upon the total energy drawn from the 
liae, the motor being of series type with plain series regula- 
tion. Esch locomotive has two motors directly connected 
and in series. Regulation is by a reversing switch changing 
the armature connections, a simple rheostat and.a main 
break switch. 

In the first series of testa the starting current was limited 
to 100 amperes; in the second to 120 ; the third, 140 ; the 
fourth, 160 ; and tbe fifth, 180 amperes, starting from each 
station, and maintaining the currents steady until the back 
E.M.F. brought the current down. The velocities were 
respectively 18, 14, 14:6, 14 and 1475 miles per hour, but 
the times taken in acquiring these speeds were 60, 50, 45, 
40 and 45 seconds, the discrepancy at the higher speed being 
due to the back E.M.F. keeping the current down. It is 
thought that the fields might with advantage be weakened at 
starting or the motors so arranged as to maintain a larger 
drawbar pull up to the maximum speed. The total energy 
consumed per trip seems independent of the starting current. 
This is contrary to American реп, and seems to point 
to the sections and speed not being so well proportioned 
to Secure economy as they might be. Rapid acceleration 
and free running beyond a En point seems to charac- 
terise American tice, and in the course of his tests 
the author was forced to the same conclusions, finding 
decided economy in so varying the dimensions and 
windings of the motor armatures as to give more rapid 
acceleration. On this point it is well to observe, 
as he does, that much depends on the length of the 
section of line to be worked and the permissible acceleration 
and deceleration, or, as the author prefers to term it, nega- 
tive acceleration, ignoring the fact that deceleration is quite 
as legitimate a word as acceleration and not simply an 
Americanism. Surely a science which freely admits 
“ booster ” may tolerate deceleration. | 

The paper is far too voluminous to print in extenso, and is 
also somewhat difficult to abstract. Its earlier portion is 
rather a record of detailed teste somewhat foreign to the 
actoal purpose of the paper and simply explanatory of the 
means employed to obtain certain of the figures, involving 
considerations of the lengths of cars with reference to their 
times for entering upon grades. 

Sufficient to say that as regards tractive effort per ton of 
train, including air resistance, which of necessity must be 
somewhat abnormal in a narrow tube, every care seems to 
have been taken to secure accuracy, and upon a level a train 
of 87 tons at 15:86 miles per hour absorbed 10°95 lbs. per 
ton of a three-coach train. Beginning at z:ro of speed at 
nearly 40 lbs. per ton, the traction curve drops rapidly to 
10 Ibs. at nearly 6 miles velocity. It falls slightly below 
10 lbs. from 6 to 13 miles speed, and rises thence almost as 
a straight line, until it attains 22 lbs. per ton at 26 miles. 
The figures obtained were further analysed to discover the 
effect of carves. This was found difficult, owing to the short- 
ness of the curves. As nearly as could be found, however, the 
resistance added by a curve of 390 feet radius was 15°15 lbs. 
per ton at 16:5 miles per hour, or considerably more than the 
traction per ton for straight and level track at the same 
speed. A curve of 540 feet radius showed an additional 
traction due to curvature at 18:5 miles per hour of 11:8 lbs. 
per ton, or exactly the same as the straight and level resist- 


ance at that speed. On each of these curves the guard rail 
no doubt adds something to the resistance. So far as the 
figures can be depended upon, being obtained from a rather 
limited range of possible observation, they are valuable in 
showing the nay eesti of curvature. Speaking roughly, a 
curve doubles the resistance of a train when drawn by a 
locomotive, and it is on this point that much interest would 
attach to comparative tests of vehicles drawn by locomotives 
and self-propelling. In the one case the pull of the loco- 
motive tends to pull the wheels of ita train towards the 
inside rail of a curve. 

In the case of self-propelled vehicles there is no such ten- 
dency. Thenatural tendency of a vehicle when running freely 
as we may assume for the pem purpose they do, is to press 
towards the outer rail. In a locomotive-drawn train this 
tendency is counteracted by the pull of the locomotive, the 
rear of which is itself pulled inwards against the inner rail, 
while ita leading wheel is forced against the outer rail. The 
net effect can scarcely be estimated, nor can it be said which 
method will be productive of the resistance. Experi- 
ments are needed to determine this point. The chief interest 
of the paper lies in the comparison of the different loco- 
motives used upon the line in regard to their starting, 
running, and general ¢ffisiencies and powers, and the effecta 
of varying the length and winding of the armatures. — 


| No. 19 No. 11 V0. 17 
locomotive. locomotive. : locomotive. 
Type of motor . . 2-pole Edison- | 2-pole Siemen»: 2-pole Edison- 

kinson. |. Hopkinson. 
et section . . | 17 in. x 10 in. 24 in x 10 in. 20 in. x IO in. 
Weight of magnets 40 owt, 58 owt. 44 cwt. 
complete with 
bea 
Type of armatare... | Gramme ring. Drum. Gramme ring. 
Diameter of core ... | 174 inches. 143 io. 17$ in. 
Number of turns... 510 500 | 540 
Cross section of con- | №. 10 = 01986 | 400 x ‘078 = | 01286 sq. in. 
ductor. | sq. ia. 0312sq in. 
Ssgments in com- 54 125 | 54 
mutator. | 
Weight ot arm with 19} cwt, 11 ot. 22 owt. 
wheels complete. | 
Armature resistanoe '8 ohm. *181 ohm. 815 obm, 
resistance сї '8 ohm. 16 ohm. "85 chm. 
locomotive. 
Total weight 10 35 tons. 13:6 tons. 11:6 tons. 


In order to make clear the references to these motors, we 
reproduce from the paper a few of their leading dimensions 
and data. 

The tabulated data show that there is a difference for each 
locomotive between the time taken from starting until the 
locomotive comes to rest in the next station, and the actual 
time the locomotive is taking current. No 12 always took 
current for the least period, due to ita average i 
se It also takes the highest average starting current 
and requires longer to get up sped than either No. 15 or 17, 
the latter, however, drawing a larger average starting current 
from the line than No. 15, and getting up to full speed more 
quickly. These figures seem to indicate a tractive effort per 
шр at atarting somewhat too low in the case of No. 12 
and too high in the case of No. 15, that of No. 17 being a 


happy mean. 

ile high tractive pull per ampere is quite a correct 
feature, the current falls off so quickly as the speed increases 
that the effort at the tread of the wheel of No. 15 is soon 
reduced below that of Nos. 12 and 17,a difficulty which 
might be overcome by shunting the field at a speed of 10 
miles. This, however, would be uncconomical, for the 
tractive effort per ampere would then be less by reason of 
the weaker field. Experiment proved this, the energy con- 
sumption being increased 50 to 75 cent. Now, with 
No. 12 locomotive, though a larger current is taken during 
the running period, the time is shorter. Taking No. 15 
locomotive as ‘standard in respect of the consumption 
of energy, No. 17 shows a decrease on six sections 
of line of from 1:5 to 9 per oert, while No. 12 
shows an increase in every section of 6 to 26 
per cent., a difference which points to the winding of the 
motors being unsuitable for the work. It does not, how- 
ever, point to inefficient motora, and it is noticeable that 
Ко. 12 is more economical on the longer sections and on the 
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up es, 80 that were the sections and the period of 
acceleration bore a smaller relation to the total time than at 
present, the economy of No. 12 would probably surpass that 
of the other two, because No. 12 draws a higher current at 
the higher speed and gives a tractive effort at the tread to 


EFFICIENCIES. 
Acceleration, Running 

At | At COR At At COR 

drawbar. | tread, loss. draw bar. tread. losses. 
Per cent. | Per cent, | Per cent. | Per cent. | Per cent. | Per cent, 

No. 12 29 5235 235 | 734 ; 864 | 126 
» 15 28 4 632 ' 138 716 88:15 819 

"17! 35 | 577 900 | 6985 8625 | 102 


suit such speed. The average efficiencies of the three loco- 
motives as well as No. 8, to which reference will be made in 
the sequel, are given as above for the periods of starting 
and running, the figures being averaged from the runs over 
the same sections of line. 

The high C? R loss of No. 12 is not to be counted neces- 
sarily as disadvantageous if only it can be reduced after 
the external resistanoe of the regulating switch has all been 
cutout. Taking the whole of the energy and losses which 
oan be thus found, there appears to be accounted for 98 9 per 
cent. of the energy supplied to No. 12, while No. 15 returns 
96°27 per cent., and No. 17 shows 96:5 per cent., leaving an 
average 8 per cent. to be accounted for. During accelera- 
tion No. 12 wastes on external regulating resistance 21:2 per 
cent. of the energy supplied to it, No. 15 wastes 81 y cent., 
and No. 17 19 8 per cent., these figures being the differenoe 


. from 100 of the tread efficiency plus C? R loss plus 3 per 


cent. for the probable greater friction of the locomotives and 
their greater air resistance, which were neglected in taking 
the tractive resistance of the engines as only that of a 


The investigations having ed thus far, and the 
tractive force at the tread of the wheel being known, it was 
then determined to try if an improvement could not be 
effected upon No. 12 locomotive by winding the motors to 
give a higher tractive effort per ampere. This would solve 
the starting difficulty, and the series parallel control was 
decided upon for the running period, though with some 
reluctance, the existing switching arrangements having given 
such good results at very small cost of repairs. The windings 
were increased 50 per cent. to 810, giving 1,595 Ibs. tractive 
force at the of a 27-inch wheel for 150 amperes, 
falling to 415 lbs. at 50 amperes, At 430 volta the speed 
was calculated to be 15:5 miles per hour with 150 amperes, 
and 22 75 miles with 50 amperes. For the series position 
and 215 volts the speeds were 5°5 at 150 amperes and 9 8 at 
70 amperes. 

Limiting the starting current to 150 amperes, the tractive 
force at the wheel tread is 3,280 lbs. for two motors, and it 
is calculated that in 21:5 seconds a distance of 129 7 feet 
will have been covered, and an 8 miles velocity attained. 
The motora can then be put into parallel with a current 


limited to 125 amperes per motor, or 250 for the two. It 


will begin to fall at as of 17 miles per hour, and it 
is prevented from exceeding the figure allowed by means of 
an external resistance. When a speed of 20 miles has been 
attained the distanoe covered is 1,258 feet, leaving 1,442 
feet to be covered for a section of 2,700 feet in length. 
The author says that experience teaches that when a train 
is running at a speed of 20 miles per hour it can be brought 
torest in 20 seconds without causing inconvenience to 
seogers. To do this with a constant decelerating force 
requires a distance of 292 feet. 

herefore, of the 1,442 feet left to travel there remains 
1,150 feet to be covered at the maximum speed of 20 miles 
in а period of 89:4 seconds. The total journey time has 
been 130:8 seconda, including that required in accelerating to 
20 miles’ speed. 

When the current in parallel working is limited to 70 
amperes per motor, the time required to cover 2,700 feet is 
increased to 155 seconds, the energy abeorbed being 2,200 
watt-hours, of which only 1,679 were usefully employed. 


Bat if the motors will take 150 amperes in series working, 
why, it is asked, not allow 150 each in parallel working ? 
The chief objection to this is the strain on the generating 
station, but to obviate this possible objection the jump in 
current should be first to 200 amperes, then almost instantly 
to 800. In this case the journey time is shortened to 
125 seconds and the- energy consumption is reduced to 
1,945 watt-houre, of which 1,736 are made useful, a much 
leas ratio being now wasted in external resistance. Thus the 
time is reduced by 24 per cent. and the watt-hcurs of energy 
by 11:6 per cent. These figures confirm what has already 
long been recognised and pointed ont in these columns, that 
high starting current, and therefore high acceleration, has a 
decided advantage, and it seemed that the number of con- 
ductors might be still further increased, and this was done, 
the new number being 972. With this winding a current of 
150 паран gives a tractive force of 2,000 Ibs. at the wheel 
tread, which can be maintained at 215 volts up to four miles 
velocity, and at 480 volts up to 12:3 miles. At 50 am 
the pull is 540 lbs. up to 8:4 miles per hour at 215 volts, and 
up to 18:25 miles at 430 volta. Working out a perform- 
ance diagram on these figures, bat limiting the ourrent in 
parallel to 140 amperes, the time to run 2,700 feet becomes 
140 seconds; the energy in watt-hours is only 1,584, of 
which 1,420 are usefully employed, showing, as com 
with the first motor under the same conditions and limits, a 
faving of 10:7 per cent. of time and 38:9 per cent. of energy, 
while further economy would attend a use of 800 amperes 
in parallel. The economy still increasing, a further calcula- 
tion was made on the basis of 1,184 armature conductors, 
which reduced the wire section to the lowest desirable limit. 
This winding would give 2,300 Ibs. traction at 150 amperes, 
and 670 lbs. at 50 amperes, the first being орат of being 
maintained up to a speed of 1:75 miles, the latter up to 6 
miles at 215 volte, while at 430 volts the speeds become 
9 and 14 miles. The time on the section is 145 seconds, but 
the watt-hours are only 1,410, and the maximum speed is 
16:5 miles, while it was 20 miles for No. 1 motor and 19 
for No. 2 motor. The following table gives some of the 
characteristics of the various windings :— 


F eld Total 


Armature 
No. | Conductors. ' resistance. | resistance. | resistance. 


| 
5 
| 
| 


OLms. 
No. 1 810 46 ess 
No. 2 972 | '618 ә 
No. 8 1.134 856 H 
No. 4 810 | "678 60 pe 
anger 


Thus No. 3, though economical, cannot run the section in 
the time required, viz., 130 seconds without the fields are 
weakened. They can be made to do it by first shunting the 


motor fields with a 50 per cent. shunt and then reducing the 
field further as speed increases. When shunted 50 and 


66 6 per cent., the current rises from 145 am to 200. 
The second shunt comes in at 14 miles velocity, and the 
locomotive attains & speed of 21:5 miles before the current 
is shut off and brakes applied, and the section is run in 
129°1 seconds at an expense of 1,780 watt-hours, Were 
No. 2 placed earlier in parallel, it wou'd ran the section in 
129 seconde, at an expense of 1,770 watts, 

It was next tried to lengthen the armature and magnet 
cores 50 per cent., and with this motor, No. 4, by using the 
50 per cent. shunt at 16 miles per hour, the section was run 


! 


| 


2,700 feet section. 4,000 feet section. | 5,280 feet section. 


No, Se EFV 
Time. Energy. Time. | Energy. | Time. | Erergy. 
К | ' wt s, shee 
1 | 130 1905 ' 173 2372 | 311 | 8760 
2 133 1.700 179 2.160 221 ' 9,660 
3 130 1780 1708 2360 210 | 39% 
* j| 


| 1266 1.625 170 | 21500 208 | 2,660 


| 


in 126:6 seconds for 1,552 watt-hours of energy, and this 
motor was not merely the best for the 2,700 feet section, but 
also for sections of 4,000 and 5,280 feet, as shown by per- 
formance diagrams. The extended tables are very interesting. 
For the important length of 2,700 feet, No. 1 is clearly the 


3 — — . — Ä =! а 
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worst motor when both time and energy consumption are 
considered ; but when longer sections are to be run, No. 8 
runs No. 4 very closely in time but stands badly as to 
economy, while No. 2 comes very close in economy. After 
all this trial experimenting it must, we think, be very satis- 
factory to the makers of No. 1 as originally wonnd—the 
No, 12 locomotive—to find that ite performance improves во 
much on the longer sections. 

Assuming, however, that 2,700 feet is the ruling seotion, 
it remains to inquire into the best possible design for that pur- 
pose. If deceleration can be at the rate specified above, so 
should an equal acceleration be possible of 1:46 feet per 
second. Adopting this rate at each end of the section, and 

ing 180 seconds to cover the section, a speed of 16:25 
miles per hour must be run. 


(To be continued.) 


ELECTRICAL ENERGY PRODUCED 
DIREOTLY FROM CARBON. 


Bx Dx. D. TOMMASI. 


Мв. W. В Cooper in a paper read recently at the Institu- 
tion of Junior Engineers, London, on ies consuming 
carbon gave a description of a in which the soluble 
(negative) electrode instead of being composed of metal is 
formed of carbon dipping into salted or acidulated water, 
and he attributes the idea to Messrs. Oase and Coehn. Now, 
this is not correct, for Messrs. Oase and Ooehn pe 
claim F an idea which I had reali 
15 ore. 

n fact, a ba of this kind was presented by me in 
1884 to the Académie des Sciences, Paris. This battery 
which was described as a battery with carbon electrodes (with- 
out metal) was, moreover, described more in detail in my 
* Traité des Piles Eleotriqueg," p. 808. 

The following isa brief description of my battery (see 
figure) :—In the centre of a enm ical glass jar is a rod of 
carbon covered with a thick layer 5 of lead and 
enclosed in a bag (a). This el e thus enveloped is 
placed in a perforated tube of carbon (5) ; the whole arrange- 
ment occupies the centre of the glass jar which is filled up 
with pieces of retort carbon (c) and half filled up with a 
concentrated solution of chloride of sodium with the addition 
of chloride of calcium (d), this latter being eminently hygro- 
metric, preventing, or at least greatly retarding, the evapora- 
tion of the water. The fragmenta of carbon not submerged 
are covered with a layer of chloride of calcium. 

This battery has an electromotive force of 6 to 7 volt, it 


only works on a closed circuit, but as it polarises rapidly it is 


only suited to applications that can be wor by an 
intermittent current. 

The theory of this battery is as follows :— 

According to thermic data a molecule of protoxide of lead 

ing into the state of peroxide gives off 12°14 calories. 

The heat of formation of the anhydrous protoxide of lead 
(Pb O) being 51 calories, it follows that the heat of forma- 
tion of the peroxide (Pb О?) is 63:14 cal. Reasoning from 
the action exercised by carbon on water,“ we can explain as 
follows what takes place in the jar of the А 

The carbon decomposing the water on a closed circuit, 
carbonic acid would be formed and hydrogen would be given 
off, acoording to the equation 

e+ 2 НО = CO? + 4 Н. 
The thermic effects of this reaction are: 
102:6 cal. — 138 cal. = — 85°4 cal. 


On the other hand, in the bag which takes the place of 
the porous jar, there would be a reduction of the peroxide 
of lead, and formation of water according to the equation : 


Pb O? + 4H = Pb + 2 H?0 
and the thermic effects of this reaction would be 
138 cal. — 63°14 cal = 74°86 cal. 


© D. Tommasi, “ Electrolysis of Water with Electrodes of Various 
Natures.” (Comptes Rendus de Г. Académie des Sciences, Paris, 1881.) 


The heat resulting from these two reactions is the algebraic 
sum of their thermic effecta, or | 
74°86 cal. — 35°40 cal = 89°46 cal. 

The volt corresponds, according to certain writers, to 46:8 
cal. The electromotive foroe of the battery with carbon 
electrodes would be | . 

89°46 _ 


шо” 85 volt. 
If we assume for the volt the value 47:16 cal. adopted by 
other writers we get 
3946 _ 
1216 ^ 84 volt. 


cent. of CO? and 30 per cent. of 
to lessen the heat produced by the 
5 VF 
oroe of the battery with carbon electrodes according to these 
data, we find that it is equal to 7 volt, and that this value 
is to all intente the same ав that found by experiment (°6 to 


7 volt). According to some electricians the giving off of 
5 bs solely due to the chemical 


action exerci 


serves ав electrolyte on the peroxide of lead (Pb О?) which 
surrounds one ng А the two carbons that constitute the 
electrodes of the ter. As to the other carbon (the one 
not covered with xide of lead) it would not be attacked 
by the solution of chloride of sodium in a closed circuit, and 

ore it would act merely as an electrical conductor. 
Now, this theory is inadmissible, for it is contrary to ex- 


perience. 

In fact :—1. In all voltaic couples in which a solution of 
chloride of sodium is used as electrolyte, it is always the 
water that is decom and never the chloride of sodium. 
Peroxide of lead (Pb.O?) exercises no chemical action on 
even a concentrated solution of chloride of sodium. These 
reservations being made, let us assume for a moment that 
this theory is true, £e., that the giving off of electricity in 
the carbon battery is due exclusively to the action of the 
chloride of sodium on the peroxide of lead *, but on this 
hypothesis, it would be the carbon covered with peroxide of 
lead that should constitute the negative electrode віпое it is 
the seat of a chemical action, whereas the other carbon, 
which, acoording to this same theory is not attacked, should 
form the positive electrode of the battery. Now, exactly the 
contrary is the case, since it is the carbon covered with 
peroxide of lead that constitutes the positive pole and the 
carbon without Pb O? that forms the negative pole, $.*., the 
soluble electrode of the battery. 

This is what also takes place in the following couple: 


— 


* This supposition is inadmissible, for neither free chlorine nor the 

compounds of chlorine that might be generated in the 

55 of the chloride of sodium, have any influence on 
peroxide of lead. . 


by the solution of chloride of sodium which’ 


a_i. SC TM 
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— carbon, acidulated water; porous jar filled with oxide of 
00 + carbon. 

п this couple the oxide of copper is reduced to the 
metallic state. Now this reduction could not take place if 
the water was not decomposed by the carbon with the 
formation of carbonic acid and oxide of carbon, whereas the 
hyd set at liberty would be carried towards the positive 
pole of the battery and would reduce the oxide of copper. 


Ou O + 2H = H? O + Cu. 


It cannot be doubted that the carbon is attacked by the 
oxygen resulting from the decomposition of the water. 

n short, recent experimenta have confirmed what I had 
already demonstrated some years ago, viz, that when we 
electrolyse acidulated water using a carbon anode, the latter 
is кае with the formation of carbonic acid and oxide of 
carbon 

Why, then, should it be thought strange that the carbon 
in а voltaic conple cannot act as a soluble electrode. 


ELECTRICAL RADIATION. 


By J. E. TAYLOR. 


THERE is undoubtedly an element of mystery abroad in the 
minds of the generality of electricians as to what constitutes 
electrical radiation. Some, and among them are many well- 
known scientists, are content to believe that electrical radia- 
tion and electro-magnetic induction, or even electrostatic 
induction, are one and the same thing. Others even go so far 
as to implicitly deny the very existenoe of such radiation, 
and set at nought the whole series of brilliant researches by 
Hertz and others in this connection. 

It was thought when Hertz’s researches were made public 
that Maxwell’s electro-magnetic theory of light had received 
what amounted to an experimental confirmation, and that 
the experiments of Faraday showing an interaction between 

ight and electrical, or magnecic effecta, were being robbed 
of some of their mystery. Was there any substantial 
foundation for so believing ? 

The work of Hertz still lives, nor are his theories 
moribund, only our electricians are not yet taught on 
such lines as enable them to see sufficiently deeply 
into the elementary facts of electrical action, more 
especially the facts of electrostatics. They will possess 
clearer conceptions of electrical radiation when they are 
educated on revised lines and given theories which more 
accurately fit the facts. They are teught about quantities of 
а mysterious entity called “electricity,” which resides only 
on the surfaces of bodies and distributes itself in inexplicable 
ways over their surfaces, and which is still on the surface if 
the conductor be turned inside out, &c. The idea of lines 
of force is only a secondary consideration, a sort of энн 
tion which it is convenient to apply when all other meth 
fail. The main and essential point of dielectric polarisation 
or strain, is, if not disregarded, looked at askance as though 
it were merely some effect produced by the “ electricity” on 
the charged body rather than what it in reality is—the cause 
of the surface effects on the charged body. It is very 
doubtful whether the term “electricity” may not be alto- 
gether excluded from use in connection with the teaching of 
the subject. It is always misleading for the simple reason 
that, as Prof. Rowland has pat it, it does not, as an entity, 
exist. In all his papers Hertz carefully avoids the term. 

Let us, then, treat аа олег iar о be 
magnetic, as something much more tangible t 
has been the custom. They are more real than many 
suppose, and although it is not possible, in one short article, 
tu go into details of elementary methods of treatment from 
the lines of force point of view, yet it is hoped that by their 
. аід a clearer meaning may be conveyed as to the nature of 
eleétric radiation. 

As the aim of this article is to, if possible, throw a 
little more light on the mystery of so-called “ wirelees 
telegraphy,” it may be as well to clear the atmosphere a 


* Bee the “Traité d'Electrochemie," by D. Tommasi, p. 513. 


little as regards whether radiation has anything to do 
with the results achieved by Marconi in this direo- 
tion or not. It has been suggested that the effect is one 
of ordinary everyday electro-magnetic induction or of 
simple electrostatic induction. In every case both electro- 
magnetic and electrostatic inductions are what may be 
called “volume effecta," and if the generator and detector 
be sufficiently far removed from one another in comparison 
with their dimensions, the law of the inverse cube of the 
distance comes into play. 'This means that the intensity ol 
the effect diminishes with great rapidity when the distance is 
large, and there cannot be much doubt that Marconi's results 
are not due to either cause. Eabh would be immensely too feeble 
over the distances concerned. On the other , radiation 
not being a volume effect, but a “shell effect,” so to speak, 
never diminishes more rapidly than the inverse square of the 
distance if generated in free space, and there is no good 
reason for doubting that this is the active effect concerned. 
Tt can even be made to diminish in intensity less rapidly 
than the distance, as is the case with short waves and para- 
bolic reflectors, and also with waves transmitted along con- 
ductors. Hertz's experiments have been spoken of as merel 
electro-magnetic induction effects following the ordinary laws 
of such induction, and the writer has even seen it stated 
that Hertz himself said so. The whole tenour of Hertz's 
papers deny the statement. If this were so, what then 
mes of Olerk Maxwell's electro-magnetic theory sa am 
seeing that the fundamental laws of electro-magnetic induc- 
tion and of luminous radiation differ at the start? The 
intensity of the luminous radiation emitted from a point is 
inversely proportional to the square of the distance. That 
is to say, the whole radiation emitted from the source dari 
a Ben pee of time travels bodily outwards as an . 
ing shell, and is independent of that source after once being 


Figs. 1 AND 2. 


emitted. It travels on independently of what may be behind, 
or of whether the source has ceased to give light. A thou- 
years hence, provided that there is no obstacle in the 
way, it is still travelling on ita outward journey. With elec- 
tro-magnetic induction effecte, the field of force simply 
expands as a whole, but as a whole it does not propagate 
itself. It simply distributes itself h the volume of 
space surrounding the source. Destroy the source and the 
whole field is destroyed, nothing travels out. Again, light is 
capable of parallel transmission, a beam of luminous radise 
tion can be projected from a bolic mirror. This beam 
can be ref , polarised, and produces shadows of opaque 
Bubstanoes in ita path. Where is the analogy in electro- 
magnetic induction? All these effects can, however, be 
ко -with electrical radiation as distinct from induction. 
he idea of electrical radiation being a mysterious X ray 
kind of effect, emanating from an electric spark, also exists in 
the minds of many. This is not established on fact, and 
needs no refutation. 

Previous to Faraday's time electrical and magnetic effects 
were not associated in any way with thesurrounding medium. 
A quantity of imponderable invisible electric fluid was 
sup to have the power of producing effects at a distance 
without any intermediate action. Faraday showed that the 
intervening dielectric was all-important, and introduced the 
conceptions of dielectric polarisations and lines of force. 
Maxwell, Poynting, Hertz and others, gave still more real 
meanings to these lines of force, whether magnetic or eleo- 
tric, and we, as a rule, still have to grasp their full import. 
Poynting showed how the transfer of energy in an eleotrio 
circuit was effected through the dielectric surrounding the 
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conductor, and Hertz demonstrated how dielectric effeots, 
both magnetic and electric, could be made independent of 
conductors; that is, how they could be made to exist in free 
л 5 without the presence of conductors. The existence of 
t forces, combined, in этш without the presence of con- 
ductors, constitutes electrical radiation. 5 

In order that an electric field may exist independent of 
any conductors, it is necessary that the lines of electric foroe, 
or polarisation, or, as they may, perhaps, be preferably called, 
lines of strain, be made © self-olosed.” Magnetic lines always 
are self-closed. Electric lines are generally supposed only to 
exist with both ends terminated on conductors. Now, as a 
matter of fact, electric lines of strain can be cut up or sub- 
divided, and joined together again, and stretched out like 
elastic threads or allowed to contract and shorten themselves 
indefinitely. In reality all these effecta take place in any 

i influenoe machine or even in the simple electro- 
phorus. The multiplying or “doubling” process depends 
upon some at any rate of these actions taking place.* 

Let us consider one of the simplest cases of a line of strain 
being cut in two and then joined up again. In fig. 1 we 
have an electric field of strain existing between two 
conducting spheres. A metallic sheet, M Mi, is brought 
near the spheres on one side. This causes a redistribu- 
tion of the field. Some of the lines run direct from one 
sphere to the other, and others from the spheres to the 
metallic sheet. One line, A B ср, has just divided itself 
into two portion, A в and c р. In fig. 2 the 
metallic sheet, M M,, has been withdrawn to a sufficient 
distance to cause some of the lines to re-unite and run 
direct between the two spheres. The two portions of the 
line, A B ср, have so united at the ends, B and c, and as the 
metallic sheet is further withdrawn, the ends of other lines 
glide together over the surface of the sheet, and, when the 
two ends meet, re-unite to form single continuous lines. If 
by any means we can cause the ends, A and D, of the line, 
ABC D, to likewise meet together they also should join, and 
would then form a self-closed line which would exist in the 
dielectric independent of what happened to the conducting 
spheres. This is exactly what does take place in the Hertzian 
radiator. Generally speaking, it always happens 1. ап 
electric circuit of any kind is set into sufficiently rapid electric 

illation compared with the dimensions of the circuit. To 
a very limited extent it happens in the case of an oscillatory 
Leyden jar discharge, but the rapidity of oscillation even in 
this case is not nearly quick enough to produce anything like 
powerful radiation and effects such as Prof. Lodge's syntonio 
reactions between Leyden jars tuned to oscillate at the 
same rate, although commonly spoken of as effects of 
radiation, cannot properly be so termed. The effect, 
as Prof. Lodge himself has pointed ont, is one of 
electro-magnetic induction, and does not take place over 
great distances with moderate dimensions of circuits. It 
may 36 well here to point out that there are cases where 
dielectric strain exists in the shape of self-closed lines with- 
out actual radiation occurring; but these are somewhat 
exceptional, and the conditions for radiation, viz., that the 
electric and magnetic energies present in free spec are equal 
in amount, do not hold. One case is that of an ordinary 
helix or solenoid, round which a current is flowing. Here 
the magnetic lines thread through the solenoid, and their 
distribution is such, that both inside and outside the solenoid 
the associated electric field must be in the shape of closed 
circles, otherwise the invariable law that the electric lines are 
at right angles to the magnetic, and both at right angles to 
the direction of propagation of the fields would not hold. 
And, in fact, the circular electrostatic field can, in this 
instance, be made visible by the device of winding a few. 
turns of insulated wire round в bulb exhausted of sir to 
such a point, that it is in about its most sensitive condition 
electrically. If, then, a suitable highly charged Leyden jar 
be discharged 1 the coil, a luminous circle is seen 
in the bulb. This luminous circle is doubtless the result 
of a sufficiently intense electric field being generated in 
the bulb to break down the weak dielectric of exhausted air. 
It is an interesting point of theory, and due to J. J. Thomson, 
that even then the self-closed lines are not destroyed, but 
merely split up into an immense number of smaller circles of 


* See ErrcrBICAL Review, 1892, "A Study of the Influence 
Machine." 


molecular dimensions. In fact, a line of electric force is 
never destroyed. The energy associated with it is, to a large 
extent, abstracted, no doubt, but the line itself merely breaks 
up into self-closed circles of molecular dimensions. 


(To be continued.) 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. — 


NEW PATHNTS.— 1809. 


Compiled expressly for this journal by W. P. Taompaom & Co. 
Eleotrical Patent Agents, 322, High Holborn, London, W.C., and 

' at Liverpool, Manchester, and Birmingham, fo whom all inquiries 
should be addressed. 


8,510. “Improved method of running electric telegraph or tele- 
phone wires 95 pipes of any kind.“ W. R. Мвікгв. Dated April 


24th. 

8,515. “An improved accumulator for the storage of power.” 
J. Rowrzv. Dated April 24th. 

8,522. “Improvements in and relating to storage batteries.” 


В. WmarLrFORD. Dated April 24th. 

8,564. "Improvements in combined joint or servioes boxes and 
fuse boxes for concentric and other electric cables.“ A. J. Lawson, 
J. G. Онирв, and J. D. Dartas. Dated April 24th. (Complete.) 

8,565. “Improvements in electric brakes" G. Н. B. Ноорев. 
Dated April 24th. (Complete.) 

8,570. ‘Combined electric light reflector and advertising tablet 
for the intorior of shop windows and like positions." 

8,605. "An improved portable electric rivetting machine.” F.-B. 
Dupazosm. (F. von Kodolitsch, Austria- Hungary.) Dated April 
26th. 


8,629 “Improvements in wireless telegraphy.” 8. G. Baown. 


Dated April 25th. 


8,641. "Improvements in apparatus for rectifying alternating 
electrio currents." Tum Вагон Тномзоин - Ноовтон COMPANY, 
їлыттюр. (E. Thomson, United States.) Dated April 25th. 
(Complete.) 

8,651. “New or improved safety appliances for overhead and 
other electric conductors.” J. UNswonrH. Dated April 25th. 

8,672. “ ents in and relating t>- electric motor carriages 
or vehicles.” Lewss. Dated April 25th. 
. 8,693. “Improvements in converting transformers.” O. D. ABEL, 
(La Societe anonyme poer la T ssion de la Force par l'Elec- 
tricite, France.) April 25th. i 
: 8,726. “Improvements in switches for electrical purposes.” 

8,762. “Improvements in desks and registers for attachment to 
telephones." Р. R. J. WI. (Н. E. Forrest, Canada.) Dated 
April 26th. | 

8,775. “Improvements in and relating to electric incandescent 
lamp fitttings.” М. LacHwax. Dated April 26th. 

8,820. ‘Improvements in electrical signals or indicators.” 
A. W. BravELEY and I. Н. PAgsows. Dated April 27th. (Complete.) 

8,840. "Improvements in incandescent electric lighting T ü 
Tum Brrrsu Тномвом-Носвтон Company, Loaren. (A. G. Davis, 
United States.) Dated April 27th. (Complete.) 

8,857. “A new or improved quicksilver electric carrent inter- 
rupter.” Gd. Hmsonmanm. Dated April 27th. (Complete.) 

5,873. “Improvements in lighting trains by electricity.” О. P. 
Exieson and W. S. NAYLOR. ted April 27th. 

8,887. "Improvements in electric traction.” W.B. Day. Dated 
April 28th. 


8,913. “Improvements in cut-outs, fuse boxes, and analogous 
electrical fi and other electrical purposes.” В. F. HALL. 
Dated April 28th. . 


8,934. "Improvements in and relating to Röntgen ray apparatus.” 
J. M. DavrpsoN. Dated April 28th. 

8,949. “Improved starting mechanism for electric motors.” R. 
Busrrecp. (T. S. Perkins, United States.) Dated April 28th. 

8,957. “Improvements in or connected with connecting devices 
for electric conductors." H. Reason and Tum Мото^лг, ELECTBRIO 
Trust, Ілмттвр. Dated April 28tb. | 

8,961. “ Method of and apparatus for effecting the storing up of 
speech or signals by cally influencing magnetisable hodies.” 
V. Pourszen. Dated April 28th. | 

8,968. “Improvements in the prodaction of a filling paste or 
active material for the plates of batteries" O. F. P. 
fSrexDRBAOH and Н. M. F. Rerrz. Dated April 28th.  (Complete.) 

8,976. .' A safeguard against screw loosening on electric incandes- 
cent lamp shade-holders." ; ESSER (holder of the fitm 
^ Eitorf”) and Н. MomnEs. Dated April 29th. 

8,990. "Anim contact breaker for induction coils.” H. W. 
Cox. Dated April 29th. 

8,991. Ап improved table for X ray examinations of patients.” 
H. W. Cox. Dated April 29th. 
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8,995. ‘Improvements in or connected with electrolytic means 
and apparatus for converting metals and metallic ores into oxides or 
per Ed compounds.” T. d. Hopasox and E. BAT. Dated 


9,010. " Electrical] door opener" J. FoTrERENEOHT. Dated 
April 29th. 


ELECTRICAL PATENTS OF 1885 EXPIRING IN 
MAY, 1899. 


Ws are informed by W. P. om pooni & Oo. that about 90 applica- 
in May, 1885; of these some 


allowed to run its fall term, vis, 14 years, and being of considerable 
interest we give a short abstract of it below :— 


5,828. “ Improvements in the mode of vulcanising the insulating 
of electrical conductors.” B. J. B. Мпла. (J. J. O. Smith, 
United States.) Dated May 12th, 1885. Relates to the vulcanisation 
of insulating coverings on the conductor. The insulating coverings 
is enveloped in a coat of tin-foil or other malleable metal. The 
conductor is then wound on s large light drum in two or three layers 
and the whole is put into the vulcaniser and submitted to heat and 
5 The drum is rotated on a horisontal axis during vulcanisa- 
on. 3 claims. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Oo. 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


2,901. "Improvements relating to time meters for telephonic con- 
versations.” H.Knmr«. Dated January 28th, 1897. A time indicator 
is provided with a pair of wheels having pins projecting inwardly 
from their faces. The pins on one wheel correspond to, say, intervals 
of three minutes and on the other wheel to intervals of five minutes. 
The tripping lever of a striking mechanism can be set by lever to 

with one or other of the wheels, the position being shown by 
ter. A cord for moving the dial hand back to its initial position, 
at the same time rewinding the clock. 2 claims. 


2,953. “ Improvements in or connected with conduits for electric 
railways and tramways.” W. Corn. Dated February 4th, 1897. 
Relates to electric rail and tramways on the conduit system. 
The channel is built u elot rails, and a lower part in one or two 

of stoneware, ‚ &., or it may be built of brick or concrete. 
Two conduiting rails are held by the insulators with sloping tops and 
weeping holes to throw water towards the drains. A grooved wheel 
running on the conductor carries two brushes or rubbers counter- 
balanced to bear on the two conductors. 3 claim. 


3,973. “ Improvements in aro lampe." I. H. Henn. Dated 
February 13th, 1897. Mechanical feeding s tas of any kind is 
controlled by two independent devices, feeding being allowed onl 
when these act simultaneously. In the form illustrated, a wheel 
held by two brakes. One is applied by a series coil and is with- 
drawn when the main current below the desired strength; the 
other is withdrawn by a shunt or differential coil when the difference 
potential of the carbons exceeds a desired amount. Applications 
the invention to clutch-lamps and other lamps are mentioned. 16 
stated that the lamps are suitable for working three in series on 
00-volt supply п A former Specification, No. 24,375, A.D. 1895, 


5 728 


referred 


4,461. “ Improvements in connection with brushes and their 
olders for dynamos.” W. M. Моврву. Dated February 18tb, 1897. 


4 


brush. Instead of using carbon plates alone, a combination of carbon 
and metal plates may be employed. 4 claims. 


4,487. “ Improvements in and connected with electric arc lamps.” 
E. BocHHorTz and Р. Sps. Dated February 19th, 1897. 
Relates to improvementsin arc lamps. Aclutch lamp is constructed, 
the moving parts and the arc being separately enclosed. The upper 
carbon is loose in a tube, which can slide vertically, to some extent, 
in a closed cylindrical casing, when a core carried by the tube is 
attracted into a series coil surrounding the casing. The tube carries 
a boss with inclined holes containing balls; when the tube is raised, 
these are lifted from the bottom of the casing, and grip and lift the 
upper carbon. The balls may be replaced by sliding wedges, or by 
poen grippers; the latter are disengaged from the carbon by fixed 

clines when they descend. The movements of the tube are braked 
by an inclined slot in it engaging s screw on the base. Balls are 
pressed against the upper carbon by springs carried on tbe tube to 
make electrical connection. The carbon is also guided by a cap and 


balls in the tube. A series resistance coil is wound on а porcelain 
ring, and is covered by a ventilated outer case. The lower carbon 
may be held by helic springs laced in a circularly grooved block, 
or by balls in inclined h а мо шн ee 
open top of which is held air-tight against packing on the 

belical spring in a channel around the base engaging below a rim оп 
the globe. 7 claims. 


4,916. “Improvements in electric accumulators.” E. Нв, 
by ай To preserve the 
on the lead wool or the finished plate is dipped 


exposed to the action of an electri 
coating porous by dissolving out the lead chromate, or a suita 
solvent may be employed. An alternative process is to heat the 
plate and evaporate the solvent, the escaping gases giving the rubber 
a texture. The electrodes are perforated to allow of “ре 
sion. Basted guide may be protected in a similar way, the ru 
conting being 0:9 epee to the grid and again to the pasted plate. 
A thin perforated rubbar may bə used to cover wiresor strips 
to be built up into plates. 8 tubes may be used in place of wires, 
шо v ised rubber preserving them from disin 
б claims. 


is 
effect of the acceleration caused by the spproach of the iron to the 
magnet ceases before the iron passes the magnet. In the arrange- 
ment illustrated, the magnet is a acrew carried by a clamp on a brake 
magnet. 1 claim. 


6,778. “Improvements in electric current-conducting apparates 
for electric railways with underground feed." С. Е. P. ВтЕиравлаон 
and О. H. Їликвав. Dated March 15th, 1897. Relates to road 
contact systems, with or without a conduit, in which the switches are 
operated mechanically. onductors, switches, collectors, permanent 
way.—The switch is contained in a box which may aleo act as s 
support for the rails. Tae lower contact is connected to the coa- 
ey re acd u a is cut атт the ii sen oi 
which is depressed against s sp collector. mercury 
for this cover ie arranged, and a roller on its top forms s bearing 
surface for the collector. This long collector is made in sections 
hinged, &., together, so as to round curves, and carries a continuous 

ble with шш extensions embedded in insulating material. 
In a modified form, the ewitch is placed at the side, and is operated 
through a push and lever, whilst another lever throws out a contact 
to touch the conducting surface of the collector. Another form, 
placed in the road between the rails, is also shown. A treadle 
depressed by the wheels, &c., lifts the stud, which is electrically and 
mechanically connected to the contact, and throws in the bolt to hold 
hen the scoond wheel of the vehicle de the 


are 
by the treadle and arranged 
alternately on each side of the bolt lever. In а modification the 
depressions of the treadle alternately raise and lower an eccentric 
segment which carries a rubbing surface for the collector, and also 
acts on a «witch similar to those described. 5 claims. 


6,787. "Improvements in electric telegraphic systems" W. L 
Wiss. (A. О. Orehore and G. О. Squier, U.S.) Dated March 15th, 
1897. Bigoals are sent by stopping individual impulses of s rapidly 

ulsating current, preferably a sinuscidal alternating current sent to 
fine from an ordinary alternator. The signals to be sent are per 
forated in tape, and this is fed st the proper rate between two 
brushes ог a brush and wheel, by a wheel geared to the alternator o 
asynchronous motor; the tape may be provided with feeding p 
forations. The brushes are in series with the alternator and 
and are adjusted so that, with continnously-perforated paper, succet- 
sive half waves of current pass through successive perfo the 
in parts of the paper breaking contact between the brushes 


unperforated parts of the paper, are thus represented by omissions 
den two successive waves of current on the line. Other- 


perforations and impulses 
sent, and spaces by the absence of these. Toe signals are received by 


may be placed between the transmitter or one or more receivers and 
the line A photographic recorder is illustrated in which light 


is focussed on travelling sensitive tape; this is drawn from а reel 
through developing and fixing baths in a derk chamber. 9 claims 


10,051. “Improvements in or connected with holders for inoan- 
descent electric lamps." E. Masson. Dated April 32nd, 1597. 
Relates to holders for incandescent lamps. A po case is made 
in two parts, which are Jet together before the porcelain is fired, to 
enclose s disc lcosely. The case is provided with bayonet slota for 
the pins of а capped lamp, and with a screw-threaded metal noszie. 
The disc is of porcelain and carries two connecting plates, cach pr» 
vided with а spring plunger, and а binding screw accessible throug 
s hole in the case. The disc being loose the case can be screwed on 
a support without twisting the wires. The disc may be fired T 
inserting a pin through the case, or by using a screw large enough 
engage the case. 3 claims. 
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In the Engineering Magazine for May appears an article on 
the above subject. We presume the intention of the writer, 
as is usual in such cases, is to give information to those who 
are more or less ignorant of the matter dealt with. Unfortu- 
nately the article contains a number of statements which are 
manifestly erroneous. 

After giving a brief history of the Electric Lighting Act 


of 1882, and the Amendment of 1888, he says: “ Electric 


lighting legislation in England generally may therefore be 
regarded as the outoome of expressed engineering experience” 
(italios are ours). We believe we are expressing the opinion 
of every central station engineer, as well as every consulting 
engineer of experience, when we say that the Electric Light- 
ing Acts are, without doubt, far more the result of ignorance 
than of experience. Ita full title (1882) is “An Act to 
Facilitate and Regulate the Supply of Electricity for Light- 
ing and other Parposes in Great Britain and Ireland,” and 
in order to “ facilitate” (?) the supply, the objectionable 
Clause 27, which rendered company promotion impossible 
was inolnded. If the promoter of the Bill had taken the 
trouble to have a few minutes chat with any financier, 
he would have learned that such a clause was absurd. Even 
the repeal of that clanse in 1888 only removed the most 
burdensome of s number of absurdly restrictive clauses, and 
the power vested in the Board of Trade has not conduoed to 
the lightening of the barden placed upon undertakers. Over 
and over again has been pointed ont to the Board of Trade 
the necessity of its modifying ite regulations in several 
respecte, and also of its endeavouring to get certain 
amendments in the Act, but without avail 

The article goes on to say “ The Aot of 1888, by giving 
statutory powers to electric supply companies to acquire land 
compulsorily for the erection of central stations,” &с. How 
anyone in the business could make such a statement 
we fail to understand, probably everybody is well aware 
that this is oné of the most serious omissions in the 
Act, and is a single illustration of many similar absurdities ; 
the undertakers being required by the Act to do oertain 
things and at the same time being debarred from the necessary 
powers to enable them properly to carry out auch requisitions. 
The compulsery purchase of property is one of the greatest 
necessities in London to-day to enable electric lighting to be 
carried on, and its omission in the Act is one of the argu- 
ments put forward by those desirous of promoting companies 
for the supply of electricity in bulk by erecting stations out- 
side the metropolis. E 
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Farther on the article states, “ Certain broad principles on 
which the work should be carried out having received recog- 
nition. by engineers in every part of the world, attention was 
devoted to perfecting the details of distribution.” We 
should much like to know what these “broad principles " are 
upon which engineers are agreed. Except on the very broad 
principle that a motor and generator are necessary, engineers 
are certainly anything but agreed even in England, much 


leas “ in every part of the world.” We believe a Committee 


of the Institution of Electrical Engineers has been sitting 
for some time with the object of bringing English engineers 
into something like agreement upon broad principles by 
standardising pressure, periodicity, &c. 

At the top of page 208 we read, The profits of electric 
lighting being comparatively so meagre,” &c. while on 
page 209 sppears the following paragrapb, * Many towns 
in which electric lighting would have been 10 years ago a 
failure from & pecunisry standpoint, are now equipped with 
the central lighting station plant, which not only gives an 
admirable service, but yields a handsome return on the 
capital invested " (italics ours), while further down it states 
that “ Central stations which are earning dividends are very 
numerous" (italics ours). These statements appear some- 
what contradictory ! 

Amonget minor mistakes is that contained in the state- 
ment, “ Early central stations were put down on one of 
two principles, either low tension direct current supply at 100 
volts or high tension alternate current supply, generating at 
1,000 volts, and transforming down to a 100 at the con- 
sumere’ lamps by means of transformers installed on the 
premises.” As far as we know, the only supply at 1,000 
volta alternating was that of the Metropolitan Company, the 
pressure being almost invariably 2,000 volts or more. 

In some places the writer gives a definite opinion, based 
upon very indefinite data, for example :—'* Water-power, 
costing nothing per horse-power (!) appears a much cheaper 
fuel (sic) than coal at 15s. a ton; but if, in order to utilise 
the water-power it is necessary to put down mains of great 
length, costing many thousands of pounds, the interest on the 
capital outlay in connection with these mains will (italics 
ours) represent far more than the cost of fuel at 15s. a ton 
burned at a works in close proximity to the area throaghout 
which current is distributed.” Surely, whether or not the 
coal would be cheaper than the water-power at “ nothing per 
horse-power ” depends upon the number of tons “at 158. a ton” 
consumed per annum in relation to the number of “thousands 
of pounds for mains.“ After stating the desirability of 
locating the works as near the centre of the district to be 
supplied as possible, the writer admita that there are 
exceptional circumstances which sometimes justify its being 
located at a distance, and goes on to say, “At Cheltenham, 
for instance, the works, which are a municipal conoern, are 
placed about a mile and a half from the centre of the town. 
This site was adopted because the refuse destructor is 
situated in this position, the land owned by the Corporation, 
and a chimney stack used for the destructor, can also be 
utilised for the electric light works. Also, the Midland Rail- 
way Company passes so close to the site that coal can be 
conveyed to the works without carting and unloading (“) 
(italics ours). The shaft for the refuse destructor being 
already constructed, and there being a 70-H.P. boiler already 
available, the cost of the works (italics ours) has been kept 


exceedingly low.” Alas for the illustration! As a matter of 
fact, the cost per kw. is high! 

One would scarcely expect in these days to come across 
the following passage :— 

* Recently—in fact, during the last two or three years— 
the manufacture of incandescent lamps has so far advanced, 
that the 200-volt lamp has passed from а laboratory 
curiosity to a commercial article, and, while the life of these 
lampe is still somewhat below that of the 100-volt lamp, the 
efficiency is greater, which, with the considerable reduction 
in the first cost of the lamps that has taken place during the 
last few years, represents an economy in current which may 
far more than compensate for the shorter life of the lamp 
and extra cost consequent on more frequent renewals. 74 
introduction of the 200-volt lamp has enabled central stations 
to double their customers without further outlay for mains, 
and with very 151116 further outlay for generating plant; во 
that by the adoption of the three-wire system, twice as many 
lamps can be supplied as formerly with & given set of mains 
and a given generating plant, and by the adoption, in addi- 
tion of the 200-volt lamp, four times as many lamps as 
formerly.” (Italics are ours.) | 

Whether the writer wishes to imply that the three-wire 
system has increased the efficiency of the 100-volt lamp 
twofold, or whether the combination of the three-wire 
system and the 200-volt lamp has increased the efficiency 
of the generating plant fourfold, we leave our readers to 
decide. | 


WE begin in another column a reprint 
of the “James Forrest" lecture of the 
year, delivered by Prof. J. A. Ewing before the Institution 
of Civil Engineers. The lecturer began with an apology for 
dealing with so large a subject. It is evidently impossible 
to cover the ground properly, including as it does the pro- 
perties of iron and steel, the electro-magnetic theory of 
light, terrestrial magnetism, telegraphy, wireless and other- 
wise, dynamic electricity, and many other thinge, such as the 
travels of St. Paul and Provençal poetry. General discourses 
on the march of electrical eventa are trite ad nauseam, and 
everything that can be said has been repeated many times. 
This lecture is little more than a selection of bits of well- 
known detailed knowledge, mainly from Prof. Ewing's ows 
work, and hardly attempts any broad survey of the subject. 
The literary interest, however, is considerable, for it is well 
constructed and gracefully expressed; and these are very 
considerable merita. 


Magnetism. 


New Form of Induction Coil.—At the last meeting of 
the Society of Arts of the Massachusetts Institute of Tech- 
nology, on April 27th, Mr. T. B. Kinraide, of the Spring 
Park Laboratory, Jamaica Plain, Mass., ted an unique 
form of induction coil of great power invented by him. This 
has been especially applied to the study of vul tle 
aid of photographic processes, the plate being on 
the point of discharge in a dark room, and being de 
after exposure. It reveals in a striking manner the mark 
difference that exists between the oru. and negative dis- 
charges. The apparatus was exhibited in operation 
photographic plates shown with the lantern. The figures 
thus produced by the electric discharge were of ex 
beauty and size, the delicacy of detail being brought out by 
means of the lantern. It is thon gh they may be suggestive 
of forms useful to designers and decorators. 
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ELEOTRICAL RADIATION. 


By J. E. TAYLOR. 


(Concluded from page 195.) 


Іх his theory of the transfer of energy in an electric 
eircuit, Poynting has shown how an electric current consists 
in the motion of lines of strain broadside on, their ends 
gliding over the surface of the conductor. Now, when & 
Hertzian system is set in oscillation, and it always does 
oxillate at discharge if the conditions of resistance, capacity, 
and self-indaction are not ont of adjastment relatively to 


one another, and if the discharge be made sudden and sharp 
by we discharging knobs, which are well polished or 
imm in some liquid insulating dielectrio, the equivalent 
of a current rapidly reversing itself along the discharging 
system is obtained. This means that the ends of the lines 
of strain constituting the field of force move inwards 
from both ends, gliding over the surface of the conduotor. 


Thus, in figs. 8, 4, and 5, the action which goes on about 
the Hertz dumb-bell radiator is crudely depicted. Fig. 8 
shows the state of the electric field before discharge. In 
this case only electric lines of strain exist. When the dis- 
charge takes е between the two parts of the radiator, a 
current is said to flow from the upper to the lower. In the 


‘ee 


language of Poynting, this means that the positive ends of 
the lines of strain downwards and the negative upwards. 
The outer parts of the lines also move inwards to contract 
themselves, as it were, but this motion, as far, at any rate, as 
the extreme outer portions of the field are conoerned, is rela- 
tively alow, anly; the positive and negative ends 
of the lines meet half-way. They cannot cross one another, 
bat EC Piste 5 wi the perpe and join 
t er to form ines of strain, and arə thereafter 

ependent. This stage is shown in fig. 4. 

Going back again to Poynting’s theory, just as a changing 


or moving magnetic field generates electric strain, so when the 
broadside motion of strain operates, a magnetic field is 
fe at right angles to the motion and to the electric 
ines. This implies the formation of magnetic circles round 
the i goes At the end of a half oscillation, or quarter 
period, the electric linea connected to the conductors have 
altogether disappeared, and, with the exception of the 
detached parta of the field, their place is taken by magnetic 
linea. At this period, also, the current strength is at its 
maximum. The next thing that happens is, that the mag- 
netic circles begin to contract themselves upon the con- 
ductors, moving inwards all round. This motion generates 
a new electric field, but in the reverse direction to the old 
one. At the same time, some of the energy of the system is 
being lost in heating the conductors. This is due to the 
magnetic circles close to the surface moving into the con- 
dactor, and there, no doubt, generating electric lines of 
molecular dimensions. At a further stage, a complete 
reversal of the original electric field has occurred, and the 
magnetic field has again disa This is the stage 
represented in fig. 5, and oocurs at the completion of an 
oscillation or half sigo The same process then goes on 
ш ш more of n eld 5 к , and гаш oat 
e energy of the system isappeared, or the remain- 
ing ides 7 not sufficient to maintain the spark at the gap. 
The broken off or detached portions of the field are pro- 
pagated outwards, assuming a more and more spherical sha 
as they expand, but retaining the same thickness of shell, 
and these constitute electrical radiation. The velocity with 
which they travel is the same as that of light, and they cau 
be dealt with in much the same manner. In fig. 5 only the 
electric characteristios of these waves are depicted, bot in 
reality a magnetic field at right angles and in the same 
phase is associated with the electric lines, The magnetic 
aud electric energies are also exactly equally to one another. 
The detached portions of the field simply travel radially out- 
wards ав expanding shells, and do not in themselves oscillate 
or vibrate in any ways but are necessarily the cause of 
oscillations in any conductors which may be in their path. 
Such conductors cut pieces out of them and produce electro- 
magnetic shadows, and althongh in the case of long waves 
the shadows are not well defined, the shorter the waves the 
better becomes the definition, independently of the distance 
of the source. 
As far as Marconi’s reflector experiments are concerned, 
the above explanation of the kind of effect generated 


‘applies. With his vertical wire system the explanation is 


somewhat different, and some experimenta of Hertz and 
of Lodge on the propagation of waves in wires will have to 
be touched on to show what occurs in the latter case. A 
great deal of mystery has besn made of this, but the genera- 
tion of the effect involved is not altogether new. 

Among his many researches Hertz tried a number of ex- 
periments on the transmission of electric waves along wires, 
and on the interference between these and the direct ог “ в 
propagated ” wave. His arrangement was substantially that 
shown in fig. 6, where 1 is an induction coil, which is con- 
nected to one of his plate radiators, A, B. A third рае C, 
was placed a little distance behind a, and to this was 
attac the wire along which the waves were propa- 
gated. As a matter of fact, he might have attached 


the wire. The lines of strain, here shown, are 
not self- ol They terminate with both ends on the same 
conductor. Nevertheless, they are electric waves and fulfil 
the conditions for gation, and move along the wire with 
about the velocity of light until they come to the end. There 
they are reflected, as it were, back again, and if the length of 
the wire is adjusted to some multiple of the wave length, 
interference resulta and fixed nodes are formed at various 
рш on the wire. This electric wave has also a magnetic 

eld, and the propagation of the wave means in popular 
phraseology that oscillatory electric currenta are set up along 
a certain length of the wire corresponding to the half wave 


length. These currents continue until the energy is frittered 


away in heat, The method of depicting the wave as shown 
in fig. 6 is due to Hertz. | 
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There is also a similar experiment, and a very beautiful 
one due to Lodge. A slight modification of his arrange- 
ment is shown in fig. 7. Two Leyden jars are charged 
in series by means of an influence machine or сой, 
and discharged also in series and on short circuit, the 
two outer coatings being joined by a short wire. Two 
very long wires are led parallel from the ends of this 


Fras. 6 amp 7. 


hort wire, and the exact lengths adjusted to a multiple 
of the wave lengths of the oscillations in the jar circvit. 
Waves are generated in both wires at every discharge, not 80 
powerfully, perhaps, as in Hertz's 5 but quite 
sufficient for the purpose, nevertheless, and these two sets of 
waves are in opposite phase. On placing a spark gap at A, 
where there is, say, a node, no spark, or only a very small 
one, is obtained. At B, however, further away from the 
source, comparatively vigorous discharges are obtained. 
These effecta are due to the same form of waves as Hertz 
generated by his device. Prof. Lodge calls them electric 
Burgings, but perhaps the term is not a very happy one, 
as its meaning 18 liable to be misunderstood. 

If the wires, or one of them, were pat to earth instead of 
being insulated, the waves would on, and skim or glide 
over the surface of the earth till further orders. Again, if 
the wire were bent into a loop the waves would follow round 
the loop. If one jar and one wire only were used, waves 
would still be pro Considering this arrangement 
of one jar and one wire for a moment, have we not got all 
the essential perta of Marconi's vertical wire system? The 

insulated vertical wire is one coating of the jar. The earth’s 
surface at the base of the wire is the other coating, and the 
earth itself takes the place of the attached wire. i 
Магоорі'в y fios we have not only all the conditions for an 
oscillator but the conditions for about the most 
werful wave acing effect. Instead of the electric field 
ing confined as in the jar it is spread out into the sur- 
roun space as in fig. 8. When the discharge occurs the 
ends of the lines glide down the wire and so to the earth 
and form waves similar to those of Hertz, which propa- 
gated themselves along wires. In this case the waves, in the 
shape of huge concentric circles travel out radially, not into 
space, but skimming over the surface of the ground in the 
way shown in fig. 9. The magnetic field accompanying the 
moving field of electric strain is in the shape of concentric 
circles, which, on account of their large circumferenoe, are of 
small density, just as round a wire of diameter the 
magnetic field is of relatively small density. Since the 
absorption of energy by the earth is, according to Poynting’s 
, proportional to the density of the magnetic field at 

the surface of the earth and to the resistance of the earth, it 
follows that this a ion is only small, and is, moreover, 
less when the conductivity of the earth is greater. This, no 
doubt, accounts for the better effects obtained over sea than 
land. Since with this form of wave there is no reflection 


Again, in 


from the earth into s there is an additional reason for 
the distances over which effects are obtainable. Ass matter 


of fact, the intensity of the waves should not be much len 
than inversely as the distance from the source. Combining 
this with the increase of dimensions of the wave with 
increase of height of the vertical wire, the result of the 
variation of distance with the equare of the height is obtained. 
The earth connection, or its equivalent, is essential to this 
T if distances are to be obtained, as, with an ordinary 

ertzian arrangement with vertical conductores, but without 
the earth connection, radiation into space and reflection from 
the earth into space must ensue. 

The reason why bills do not offer great obstruction is 
pretty clear, as the waves travel over them just as they travel 
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over the bent or looped wire in Heriz's or Lodze's experi- 
ments. The curvature of the earth should not vífect trans- 
mission, and if sufficiently powerful effecta are produced, 
transmission over any distance should be possible. The 
question of interference still remains, however. i 
As regards the wave length of these oscillations, there is 

robably not much doubt that it is in the neighbourhood of 
our times the length of the vertical wire, because the waves 
generated are practically the bisection of an ordinary 
Hertzian arrangement continued below the earth’s surface to 
a depth equal to the height above, and the wave of 
such a system would be twice the total length or t 
Calculating on this basis, it works out that in the trans- 
mission from the South Foreland to Boulogne, Marconi uses 
waves 600 feet long, and oscillations of a frequency of about 
1:6 millions per second. 

The essential feature of Marconi's system is donbtless the 
earth connection. His coherers, though good, are not necet- 
garily more sensitive than other forms. 

The waves transmitted from the source in this system 
cause what may in popular phraseology be called oscillatory 
electric currents in the skin of the 's orust. We, there- 
fore, have concentric circles of current having s radial 
direction travelling ontwards from the source. 

nie enough is as yet cl 5 the behaviour of 
such currents or, more properly, waves, experiments in 
this connection will n е kii from a scientific point of 
view. It is probable that their reflection by earthed con- 
ductors is possible since they set up corresponding currents 
in such conductors, but very large reflectors would have to 
be constructed for the purpose. | 

Marooni has stated that he prefers erecting a vertical wire 
for supermarine transmission on the beach close to the sea 
rather than on high cliffs. Sach an arrangement probably 
gives a better effect, and for the reason that better oscillations 
are obtained due to the superior conductivity of the earth st 
the base of the wire. 


Alternating Current Are Lighting at Earl's Court 
Exhibition.—Among the many new features introduced in 
the lighting of the Earl's Court Exhibition, is a system of 
arc lighting from step-up transformers, which we hope to 
describe in a future issue. 
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THE SCOTCH WATER-POWER DEVELOP- 
` MENT SCHEME. | 


On Tuesday, May 2nd, the Parliamentary Committee 
charged with the consideration of the scheme of the 
Highland Water-Power Syndicate, completed the hearing 
of the evidence for and against the Bill, and later on the 
same day they delivered their decision—that the preamble of 
the Bill had not been proved by the promoters, The scheme 
is therefore wrecked at this, the first, stage in its path 
towards realisation. | | 

The scheme, as many of our readers аге no doubt aware, 
was backed by such well-known men as Lord Kelvin, Lord 
T weedmoutb, and Mr. C. Macrae, and had for ita object the 
development of 40,000 H.P. on the shores of Loch Leven. 
The aims and plans of the promoters cannot be better 
presented than in the Times summary of the speech of Mr. 
Pope, Q C., the counsel for the Bill :— 


Mr. Pope, QC, in opeping the case for the promotors, remarked 
that the measure involved questions of more interest-and importance 
than were usually met with in a private Bill discussion. Toa certain 
extent its proposals were novel, and they were of what he might 
almost call national importance. It was a matter of common know- 
ledgo that the supremacy which Great Britain formerly held io the 
markets of the world with to certain industries had now 
been taken from her by some of her trade rivals. This was to be 
said of the chemical trade, which had gradually become a German 
industry. Within the last few years electricity had been made use 
of as a re-sgent in disintegrating masses to be dealt with in chemical 
manufactare. In the alkali trade, for instance, it was found that an 
electric current was s more powerful re-agent than any which bad 
hitherto been employed, with the result that, inasmuch as the em- 

loyment of electric power dapended on the cheapness with which 
f could be produced, the alkali trade was passing rather out of the 
hands of the English manufacturer and going into those of foreign 
manufacturers, who were able to avail themselves of the cheapest 
possible form of water-power. The Bill was promoted by a number 
of gantlemen who believed it to be the essential duty of those who 
were interested in the industrial pursuits of the country to 
render available as far as possible the natural agencies existing 
at onr own doors. These gentlemen included the Earl of 
Orawford, Lord Tweedmouth, Lord Kelvin, and Lord Farquhar. 
It was obvious, therefore, that this was no gingerbread scheme, 
The proposal was to raise the waters of Loch Bricht some 14 feet 
higher than at present by constra adam at the lower end of 
the loch. Water from the loch would then be conveyed through 
tunnels and aqueduots to the head of Loch Leven, where it would 
used for coe ре It was believed that the utilisation of 
this power would bríng together & manufacturing community on the 
shores of Loch Leven, which жопа be the embryo of a large manu- 
facturing industry The promoters did not propose themselves to 
engage іо specific industries, but they had no doubt that if they could 
pro de cheap power there would be plenty of applicants for it. 
ere was а s3cond and subsidiary scheme by which a large reservoir 
would be formed ont of a series of small lochs extending westward 
to Loch Inbhir, and additional water-power would thus be obtained. 
The plans of the promoters had created much enthusiasm in the 
Highlands, because it was believed that they would afford means of. 
employment to the crofter 
scheme would be to divert surplus waters of Loch Ericht from 
h Rannoch and eventually from the River Tay ; in fact, from the 
east to the west coast of Scotland. In order, however, to provide 
compensation water, the promoters proposed to dam up Loch Laidon 
and to periodically discharge from it into Loch Rannoch, and so into 
Tay, a water to compensate for the loss of the Loch 
richt water. 


The opponents of the Bill were Sir J. Ramsden, Sir R. 
Menzies, Sir J. Stirling-Maxwell, as landowners ; the County 
Council of Perthshire, the Town Council of Perth, and the 
Tay District Board of Salmon Fishing as public bodies. The 
opposition may be broadly distinguished as nal and 
public ; the landowners were disturbed in mind as to the 
probable effects of the scheme upon their deer shooting ; the 
public bodies as to its effecta upon their water supplies. The 
compensation offered by the promoters was in neither case 


held to be satisfactory, and thus a scheme which Mr. Pope. 


rightly described as of almost national importance has been 
wrecked upon questions which certainly ought to have 
admitted of compromise. Ы 

Those of our readers who have read the articles and notes 
which appear from time to time in our columns relating to 
electro-chemical and electro-metallargical industries, will 
know the tendency that exists for these new industries to 
group themselves at centres of cheap power. Niagara in 


America, Savoy in France, and Rheinfelden in Germany, 


are rapidly becoming chemical centres of considerable import- 
ance. Our country cannot afford to neglect her resources 
of similar forms of power. The delay that has already 


pulation. One of the effects of the. 


occurred has certainly been detrimental to our industrial 


prosperis. | | : "m Po 
The opponents of the scheme of the Highland Water- 
Power Syndicate ought to have recognised these more 
important aspecta of the question ; and the desire to preserve 
deer-parks and water supplies exactly in their present con- 
dition would have been more commendable if moderated Бу, 
a larger conception of public duty. 
Our oountry has beoome great by the development of its 
manufactures; it can only remain great by continuance in 
this path of progress. No personal or local considerations 
ought to be permitted to hinder this expansion; and we 
cannot regard as patriotic the spirit shown by the opponents 
of the scheme we are discussing, nor as wise the attitude of - 
the committee which gave undue weight to the arguments of 
the opposition. 8 А 
We trust that the Highland Water-Power Syadicate 
will next Session renew the attempt to obtain Parliamentary 
sanction for this scheme, and we hope that in the intervening 
period every effort will be made to effect a compromise as 
regards compensation, with the chief opponenta of the 
scheme. 


oe 


ELECTRIC LOCOMOTIVES. 


(Concluded from page 793.) 


A DIAGRAM may now be constructed in which ordinates 
represent velocity in miles per hour, and absciss: represent 
the time of a journey over one section. In the .present case 
this length is 130 seconds. Then, if from each end of the 
base line sloping lines be drawn upwards and towards each 
other at the inclination representing the rate of acceleration, 
and these lines Ъз prolonged indefinitely, they-will meet 
finally at a point and form a triangle. | "m 
In the diagram given by the author the deceleration is 
constant, or guoh as will stop a train running at 20 miles per 
hour in 20 seconds. Six different rates of acceleration are 
given, from 1:46 down to °417 feet per second. With equal 
rates of acceleration and deceleration of 1°46 feet per second, 
the two inclined lines are joined by a horizonal at the 
height of 1625 miles velocity. The trapezoidal figure 
is then the speed “curve” for the conditions named. If, 
however, other rates of acceleration be chosen the horizontal 
line must be drawn at a higher level, and if all the speed 
curves are made to enclose the same area the upper line will 
represent by ita height above base, the speed at which the 
train must run after acceleration has ceased, and the time 
during which it must maintain the speed. A speed curve is 
thus compounded of an inclined acceleration line, a hori- 
zontal line of even running and a sloping line of decelera- 
tion. For the lowest rate of acoeleration of 417 feet per 
second the acoelerating force must be kept on for 90 seconds, 
or nearly so; even running only continues for about 15 
seconds, and is done at 25} miles per hour velocity, and 
stopping requires 20 seconds as arranged, whereas for the 
maximum acoeleration of 1:46 feet per second only about 
16:8 seconds are occupied in acceleration, about 97:4 are run 
at even speed of 164 miles, and stopping requires 16°3 
seconds, Thus, the more rapid acce'eration implies a much 
lower maximum speed, and this means less work to be done 
by the brakes and leas loss of energy. But if so high a speed 
as 25) miles hour is allowable on a section, 
it is perfectly obvious that the initial acceleration 
of 14€ feet per second might bs continued until the maximum 
allowable speed had been attained. This maximum speed 
might be maintained as long as neceseary. The train miat 
then be allowed to run by inertia, the speed “ curve ” for t 
being a line much more inclined from the vertical, as the 
braking line and the brakes would be applied when this line 
met the line of deceleration. Such a speed curve is thus 
formed with an inclined acceleration line, a flat- running line, 
a free ccasting line of flat inclination, and the sharply inclined 
braking line. Just as the author’s more rapidly accelerated 
curves are more economical than the curves of lower accelera- 
tion, во will the suggested maximum speed curve be still more 
economical. No suggestion is advanced on this system of 
running, but it is a system much followed in America. Speed 
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is got up to the maximum which can be allowed by the use 
of such powerful motors as would, if more powerful, cause 
the wheels to slip on the rails. In other words, the 
adhesion is utilised to the uttermost. If the section is 
is maintained at the maximum for a time, 
after which the train is allowed to run by momentum up to 
the time the brakes are to be applied. The point of brake 
application is earlier or later according as the time can be 
allowed. It is determined as between this time and the 
amount of energy which can be afforded to be wasted. The 
author gets a limit to the time allowance on a section. On 
a busy line this limit does not enter into calculation. It 
becomes a question not of spending so many seconds on a 
. section, but of running at the maximum velocity possible, the 

time spent on a section being determined by the maximum 
speed allowed and by the maximum energy to be wasted by 
the brakes. The following gives a few of the results as 
calculated for the extreme rates of acceleration per second of 
1°46 feet per second and 417 feet per second. We repro- 


duce the extremes only. 


speed the shunts are no longer employed, the current drops 
to 97, and falls ually to 76 at 18 miles per hour. The 
run is completed in 128°5 seconds, at an expenditure of 1,477 
watt-hours. As compared with the performance di of 
the same motor, unshunted during the starting period, a flow 
of 115 am is obtained for 60 seconds, as ыш only 77 
amperes when the shunt was not used, while the watt-houra, 
now 1,477, were 1,624. The time has been lengthened 1 9 
seoonds, or 14 рег cent., but the carta of current has been 
8:86 per oent. The same motor, using the 50 per cent, shunt 
only and in parallel only required 1°17 per cent. more time to 
run the section, though at the same expense of current, 
Obviously, in place of only two shunte, there might be six or 
more without undue complication of the controller, beginr ag. 
вау, at 10 per cent. and going up to 60 or 70 per cnt, 
whereby curve would be kept more even. ‘Trying the 
same arrangement with No. 8 motor of 1,134 conductors 
Bhows 1:96 per cent. of time saved and 2:89 per cent. of 
energy, the saving being only small and pointing to the 
armature being short. Taking No. 2, with 972 conductors, 


Ib. seconds for Peroen | 
Secon lb. seconds Total lb, Percentage sage 
ttain 90 mil eration Ib. seconds for acceleration tracti lb. seconds ds 1 in due to increase 
* per | чы 98 | feet per second. | acceleration. and фонт была м running period. 2700 ek "acceleration. total Ib. 
20 1:46 81,100 95,220 14,120 77,400 172,620 Standard. Standard. 
40 “730 89, 119,540 30,140 63,150 182,690 10°24 584 
417 126,800 204,300 77,500 16,070 ,970 56:4 27 65 


This table shows clearly the great economy from rapid 
acceleration. The author pointa out that there is a wide 
margin of choice without increasing the expense of energy 
more than 6 pet cent., and he appears to recommend some 
reduction in the size of motors, and the maximum tractive 
effort A are to be called on to supply at the moment of starting 
and first few seconds run. Thus, the speed curve would rise 
ina reli not in a perfectly straight line, and whereas a 
tractive force of 7,125 Ibs. is necessary on the face of 
acceleration of 1°46 feet per second it may be reduced to 
5,839 Ibs. over the poi | period. | 

It remains to find how far the findings can be carried out 
in practice, bearing in mind that space is limited. From the 
table of performance of motors (ELECTRICAL REVIEW, 
May 12th, 1899), No. 4 motor is seen to have given the best 
resulta, Its maximum was 20 miles per hour, 
corresponding to an average acceleration of from 584 
to 487 feet per second during the starting period. This is 
about 12 per cent. more extravagant than the standard, 


neglecting motor efficiency. Could the speed curve be kept 


straight during acceleration better results would be attained, 
but the back E.M.F. of the motor is a bar to this, and the 
nearest prada to this desirable result must be aimed at, 
and is to b3 secured by keeping up the current Pi shunting 
the field when the current commences todrop. This reduces 
the tractive force per ampere, bat the performance diagrams 
show that it is far more economical to successively shunt 
the field to a oertain point when the motors are in series 
before going into el, and again to ehunt the field after 
placing the motors in Ve until the sparking limit is 
reached, or the tractive force per ampere has fallen so low 
that further acceleration cannot longer be economically 
obtained. If at this point the field be unshunted, the cur- 
rent and traction will drop, and the Iccomotive will run at 
the required or the designed speed. Taking No. 4 motor 
again, a fresh performance diagram shows that, with the 
бта. current limited to 150 amperes, the fields may be 
shunted 50 per oent. at 1°4 стра) е hour when the current 
has fallen to 114 amperes. It will then rise to 142 amperes, 
and at five miles per hour will again have dropped to 114 
amperes, when the field may be shunted 66 cent., and 
138 amperes of current will flow. Ordinarily the current 
would have been only 55 amperes at this point with less 
tractive foroe. 

At six miles per hour the motors are put into 
a limit of 300 amperes. At 11 miles per hour this has fallen 
to 228, when the 50 per cent. shunt is used, and the flow 
rises to 300 again, and falls to 236 at 13 miles per hour, 
when tbe: 66 per cent. shunt is used and 802 amperes of 
flow attained, which fall to 223 at 16 miles per hour, at which 


parallel at 


and armature increased 50 per cent. in length, this motor, 
now called No. 5, shows a greater tractive foroe per ampere 
than No. 4, but at a slower speed for equal tractive effort, 
and the performance diagram showed it necessary to usea 
third shunt in the parallel running, and even then 
the time on the section would be 132°5 seconds, an 
increase on No. 4 of 2°87 per cent. in time and 1°29 
cent. of energy showing apparently that the moat economical 
design had been found in No. 4. As tractive force is a pro- 
duct of useful magnetic field and numbers of conductors for 
а given current, No. 5 should apparently have done better, 
and it is surmised at this point that some relation exists 
between number of conductors and strength of field for the 
same armature diameter that will give best results. Hence 
arose No. 6 motor, designed for an equal rail traction of 
2,900 Ibs. at 150 amperes and 761 lbs. at 50 amperes, The 
armature was doubled in length over No. 1. There were 
729 conductors, and at 430 volta a speed of 8:6 miles per 
hour can be obtained, the tractive force per motor being 
2,900. At 10 miles per hour this is 1,650 lbs. at 90 
amperes, whereas No. 5 only gave 1, 320 lbs. for 75 amperes, 
No. 6 using more current and giving more power. No. 6 
could thus run the section in 128°5 seconds for 1,880 watt- 
hours, which may now be compared with the original No. 1 
running the section in 180 seconds, and using 1,905 watt- 
hours, Yet, commercially, No. 1 is just as efficient as No. 6. 
It is not, however, designed so exactly to ita conditions. 
Size limita prevent any further alteration, except in winding. 

So far the investigations were on paper. To put some of 
the figures to the test of actual practice, the motors of No. 3 
engine of the same type as No. 12 were rewound with 810 
conductors in place of 540, and a series parallel controller 
was added. The result was that No. 8 saved 15°8 се cent. 
in time on the round trip from Stockwell to the City and 
back; but it used 18,150 watt-hours in place of 12,100 used 
by No. 12. But though this does not look much of an 
economy, it means a good deal. The average maximum speed 
was 21:8, as against 18:5 miles per hour, and this represents 
energy in the proportion of 1,296 to 981, or 89 cent. 
more energy in the acceleration. No. 8 is more efficient at 
starting than No, 12, showing 46 1 per cent. on the drawber 
against 29 per cent. of No. 12, and 65:5 at the rail оц 
52°85 of No. 12. No. 8 showed 27-6 рег oent. O? R losses. 
No. 12 showed 23:5 per cent., but in external Ares 
resistanoe No. 3 only 4 per cent. logs, and No. 12 
21 per cent. But during running No. 12 was 8 per cent. 
more efficient than No. 8. This appears to show carefal 
original design, though perhaps with too much thonght for 
long runs as against frequent starts and stops. 

There is a great amount of information in this paper, bat 
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CCC is to the effect 
that the series parall of control is the best at present 
known. It has shown itself capable of very greatly reducing 
the external losses which arise in regulating an electrical 
motor, losses which some engineers are apt to describe as 
the throttling of steam to a steam engine. But 


2 
, does it not seem a pity to 
energy in re-demonstrating this 
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paper, and so far detracts somewhat from their 
We say this without wishing to detract from 
due to the anthor of the paper, who must have spent much 
time and trouble on its preparation. 


Fe 
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AN UNSOLICITED COMPANIONSHIP. 


[CONTRIBUTED ] 


pposed that the influence of fashion is 
dominant only among ladies and very young, men. That 
ed v кад grave and reverend signiors of our 


explanation. Everybod gen il aod чыта because it is 
the thing, exoept a minorit who abuse it with equal vehemenoe 
and want of reason. This has the effect of an excellent 
advertisement and makes it more the rage than ever. 

It is now several years since Maude, who had been playing 
tennis, was told by her brother, at home for the holidays 
that a little leather strap was an excellent thing for a weak 


wrist. So she had one made that looked nice, and tried it. 
It did not do much in the way of strengthe the wrist, 
but it looked effective and attracted attention. Alice and 


Mary and the others noticed that too, and weakness in the 
Wrist was in danger of becoming as infectious and as per- 
sistent as influenza if it had not occurred to a brilliant genius 
on the other side of the shop counter that if you stuck a 
watch in the strap that would not only furnish an excuse 
for wearing it, but make the whole affair look nearly as 
smart as a bracelet. Moreover, it could be worn when a 
bracelet is “ impossible,” for instance, out bicycling. So the 
three guinea watch was taken out of its place of safety, and 


shaken abont and made to suffer untold things in order to 
justify the existence of a three and sixpenny leather ttra 

his, of course, was many years ago. All girls are sensible 
nowadays and merely wonder how people could have been so 
silly as to think that on the wrist was a suitable place to 
wear a watch. After a little while the thing became 
“common,” the fashion dropped as suddenly as it had 
arisen, and all the watches that had not been irretrievabl 
smashed during the period of ex 
original location—usually somewhat damaged. 

For years we have had the dust destructor in the land and 
it never excited the smallest enthusiasm. No one suggested. 
that the waterworks engineer should take it up, or that it 
would add to the amenities of the sewage wor In fact, 
it was looked on as a nuisance in certain cases. 
Bat now, like Maude's wrist strap, instead of being something 
that one is not proud of 1t has suddenly become all the rage, 


and no corporation “is complete without ons.” А dust 
destructor is not quite as cheap as a leather strap but it is 
not ruinously expensive, and there would be no objection to 


a harmless fancy if it did not induce a desire to have the 
electric lighting station attached to it. Now, an electric 
generating station is a delicate and expensive bit of business, 
and it seems rather stupid to hamper the electric power 
supply by making it depend for its support upon what is 
essentially an arrangement for causing a rubbish heap to 
burn away without smoking or smelling more than reason 
and the r will pat ap with. 

It is sap that the municipal mind has been taken by 
the symmetry of the idea. Like Maude's strap it looks so 
trim and neat. Неге is the пісе little town, why not endow 
it with a nice little electricity station and make up for the 
wastefulness of working in quite a small way by getting all 
its power for nothing from a nice little dust destructor? 
Just like a German toy village as pretty as paint can make 
it. 


So the Oouncil's Committee goes to the consulting engineer 
and asks him if he can give them a combined electric 


an electrical engineer, and not a sanitary man, naturally 
knows little about dust destructors, and next to nothing 


no 
cordingly. If he did not—but he knows better than to baulk 
them. ides, if there is any subsequent trouble it does not 
fall upon the consultant bat upon the resident engineer, who 
finds that the difficulties of regular and economical running 
are considerably enhanced when he is not allowed to stoke 
his fires as he chooses, but must make steam at such times 
and in such quantities as suit the convenience of the dust 
carts. So the resident engineer not being yet appointed, the 
Corporation in blissful ignorance contemplates a dust destruc- 
ih to support its electric light station, and do things 
(6) e 

In ali seriousness the objection to the dust destructor as a 
source of power is, first, that it gives so very little, and, next, 
that the supply is so intermittent and incalculable. The 
quantity of the refuse fluctuates from month to month, and 
from day to day, and, whut is worse, its quality varies even 
more, In the summer the cinders from household fires are 
mostly absent. In the winter, when the load is heaviest, 
anything or nothing may oome in acoording to the weather. 
If, indeed, there happens to be & fall of snow then the suppl 
stops al , because all the energies of the Corporation’s 
carts are devoted to clearing the streets. 

In electric lighting or electric traction absolute continuity 
of supply is the essence of the contract. A destructor is 
not fit for the burning of coal just the same as if the con- 
centration of the fuel is carried a degree farther. A coal grate 
does not do to burn leum, so there must be duplicate 
arrangements ready in case the supply of heat from the 
destractor fails. The latter at best can be only an auxiliary, 
and an auxiliary that cannot be relied upon is apt to become 
а disastrous nuisance. Meanwhile interest has to be paid on 
the capital that provided the substitute. Were it not that 
young consultants consent and councillors eagerly press it, 
the utter futility of this attempt to scrap up a modicum of 
unpaid for power would seem self-evident. 


went back into their 
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- Why this way more than any other? Every electriò 
lighting station has immediately at hand a source of con- 
siderable power which is absolutely gratuitous, and in the 
application of which to various industrial there is 
longer experience than in almost any other part of mechanical 
engineering. Moreover, it is clean, and it does not require 
to be carried to the station, but comes of itself. The cost 
ofa тау pani destructor would go & long way in wind- 

mill sails. But the mental condition of the engineer who 
should recommend a windmill at each corner of the roof of 
the generating station would be a subject of grave concern 
to his friends. The supply of power so obtainable is simply 
of no practical use for the purpose because it is intermittent. 
Sometimes there is more than can be done with and some- 
times there is none at all. The case is strictly analogous, 
but fortanately for the electrical engineer, windmills are out 
fashion, or since it seems the fate of electricity supply to be 
burdened with the support of every fad that can be hung upon 
it there is no telling what might Зарра: At present, instead 
of being sent to the hill-tops for wind, or being tied up to the 
public baths and wash-houses (because the exhaust steam or 
condenser water might be used for heating), the generating 
station is banished to an unsuitable locality in order to suit 
the convenience of the dust carts. Whether these or some 
other fads may follow no man oan safely say. The opera. 
tions of the mind that is ready to devote to this sort of 
saving of candle ends an amount of capital expenditure 
that might do something useful are beyond all compre- 
hension. The only thing certain is that the fashion, like 
all fashions, will not last very long, and the town will dis- 
cover that the dust destructor is not a good place to wear 
its electric lighting station. Then, perhaps, the dust 
destructor may be put to the rough work for which it is 
really fit, and of which in many towns, with stables and stone 
yards and street repairing and paving work always going on, 
there is always something on hand. E pulvero luz et vis 
is & quotation the D of which has never been 
revealed by the olassios of Shoreditch. But when it is 
considered with all ita context, there is no doubt that the 
correct meaning of it will be found to be that electric 
light and power had better come clear away from the dust 
demolition department. Meanwhile, however, the way in 
which this hangs its ungrateful companionship on to the 
eleotrio power station constitutes a serious menace to a 
cheap supply. The conditions for the most economic 
generation of electricity now demand a considerable section 
of the country and а varied demand, light, power, and 

on. 

A dust destructor, which is necessarily local, is utterly in- 

consistent with these conditions, | 


TELEGRAPH PAPERS AT THE INSTITU. 
TION OF ELECTRICAL ENGINEERS. 


FOLLOWING upon what we said in our last issue, we take this 
opportunity of making a few further remarks of the way in 
which Mr. Elton Young's recent paper at the Institution of 
Electrical Engineers was treated by the ruling spirita of the 
Institution. : 

This paper was taken as read on d n 27th after three 
members of council (all “learned professors") had spoken 
for about 20 minutes on the subject of the paper preceding 
it—partly, be it noted, in answer to one another. Though 
Mr. Young's paper was taken as read, it soon became pretty 
obvious that this was not in order to leave more time for its 
discussion, but to leave full time for the reading of another 
paper, which reading rapidly cleared the room ; and we very 
much doubt whether the дівсоғвіоп on this will be curtailed 
in the same way—by no one being allowed to speak for over 
the 10 minutes. Much was said about the latter paper being 
one of very great importance, and there can be no question 
that it well comes under that head; but are not all the 
Institution papers of considerable importance ? We fancy 
that some of the“ powers that be" cannot properly appre- 
ciate that Mr. Young’s paper may be of just as much imme- 
diate importance from a general standpoint—even though it 
has to do with an old-established branch of electrical engi- 
neering—as other papers dealing with subjects with which 


they may happen to be more familiar. Perhaps these 
gentlemen are not aware that in long sections of cable such 
as тв Tay Beo pe of m the a н connection 
with Imperial telegraphy—the problem of accurate capacit 
tests is one on which а good deal of money may dept. 
Moreover, for the same reason, it is highly desirable to arrive 
at an accurate modification of the K R law. 

Would it not be well also to remember that even now 
far more oapital is involved in submarine telegraphy 
than in any branch of electrical work, and that, after 
all, the Institution was initially established by telegraph 
men? As things tend at nt, it seems likely that t 
few telegraph papers with which the Institution are troubled 
nowadays will go to the parent Institntion—the Institution 
of Civil Engineers—or some other body, if such scant 
attention is given to them. Perhaps, however, that is 
precisely what certain gentlemen would like. 

Be this as it may, speakers were warned by the chairman 
that the part of Mr. Young's paper touched on by our 
esteemed past-president, Mr. Siemens, was not within the 
sphere of debate, though the president of the year had 

соет allowed them to bs discussed, and though, as we 

elieve, the chairman (no matter who he be) represents the 
president in his absence. It is often scant consolation 
to know that any further remarks will be printed in the 
Journal of the Institution ; and there will, we imagine, be 
many who would prefer their remarks being given in full in 
the electrical press—for those associated with the subject to 
have an opportunity of кеце almost immediately after the 
reading of the paper—and who will remedy the matter 
accordingly. 


THE FULHAM ELECTRIC LIGHTING 
CONTRACT. 


A LITTLE comedy of errors has been enacted at Falham in 
which vestrymen, contractors, a dog cart, brougham, and 
consulting engineer have all played their parts ; indeed, as 
theatre of varieties the Fulham Vestry Hall last week would 
have been hard to beat. Unfortunately it was шаш 
apparent that some of the dramatis persona had ill-rehea 
their parts, while others showed some histrionic ability, but 
the piece was badly stage-managed and kept the boards for 
one night only. 

Sariously, we have not space to devote to the voluminous oor- 
respondence which ensued between Mr. Tom Green, chairman 
of the Electricity Committee, and the consulting engineer ; 
nor for the lengthy statement prepared and read by Mr. 
Hirst, of the General Electric Company, to vindicate his 
position in the matter at issue, but so far as a carefal perusal 
of this documentary evidence and a report of the last Vestry 
meeting, reported at length in the Fulham Chronicle, of 
May 12th, the facts a to us to be as follows :— 

The Vestry recently invited tenders from a few selected 
firms for the equipment of the new electric lighting station 
and the laying of mains in the parish. 

The electrical plant consi of steam alternators of the 
two-phase type, steam exciters, motors, switchboards, rectifiers, 
testing instruments, mains, aro lamp posts, lamps and fittings, 
and sub-station equipment. 

We are not aware that the General Electric Company 


would have experienced any difficulty in complying with the 


terms of the specification, notwithstanding that it would 
have been their initial experience in central station work, bat 
there seems to be no doubt that the company’s tender was 
seriously considered, and naturally everybody must make а 
beginning. The company's tender was the lowest, and from 
the moment this was made known the consulting engineer 
seems to have tried to move Heaven and earth to relieve the 
General Electric of its responsibility and to place the work 
with some of its competitors, — 

Whether Mr. Medhurst invited the company to tender, м 
Mr. Hirst asserts, or not, the company by the mere fact 
being allowed to tender, was presumably capable of carrying 
out a contract for something more than switches, fittings, 
Ko., aad Mr. Medhurst should have excluded Mr. Hirst's firm 
from the beginning if he had any reasonable doubt of their 
inability to conform to the terms of the specification. Why 
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did he not do so? His admission, too, that he was unaware 
that the General Electric made a speciality of the type of alter- 
nators required at Fulham, does not do credit to his usual 
acumen, since we made this fact known nearly two years ago. 

It is stated in the Municipal Journal and London that 
when the several sections of the tenders were examined, it 
was discovered that the General Electric Company had put 
down £750 for river pipes, whereas the other firms had 


quoted £2,000, and in one instance as much as £6,500. 


Sabsequently the General Electric Company intimated to the 

Vestry that a mistake of £1,000 had been made in this 

ише item, and asked permission to amend. This the 
estry declined to do, and the firm then agreed to stand by 

their original figures. This, by the way, appears to be 

merely a side issne, and the attempt to make a mountain out 

of a molehill signally failed, the sub-contractor for these 
ipes standing to his guns and backing. up the General 
lectric Company. 

In his report upon the tenders, the consulting engineer 
suggested that a saving could be effected by dividing the 
work into two sections, and he selected two firms, the British 
Insnlated Wire Company, Limited (whose general tender 
was the highest in the whole list), and Messrs. Johnson and 
Phillips (fourth on the list), to carry out the two portions of 
the work.. The engineer expressed dissatisfaction with the 
tender of the General Electric Company, but the chairman 
of the committee, Mr. Tom Green, entered into a lengthy 
personal correspondence with the engineer, and also had an 
interview with him in the hope of persuading him to re- 
commend the ce of the General Electric Company. 
A threat was even made by Mr. Green that he would 
ag his seat on the Vestry and retire from publio life 
in Fulham al er unless his wishes were complied with 
and altogether Mr. Greeu seems to have acted fearlesaly. 

The action of Messrs. Musgrave was quite in keeping 
with their own interests, and ander the circumstances 
perfectly natural and what one would expect from a firm of 
such standing. 

The sub-committee met last Monday week in order to decide 
what tender should be recommended for acceptance. The 
engineer, we are assured, in the ordinary course would have 
been present, although it does not seem to us that his 
presence was поен, the decision resting with the members 
of the Vestry, but Mr. Green, it is said, took upon himself 
the responsibility of instructing the clerk to inform Mr. 
Medhurst that the time of meeting bad been postponed for 
half an hour. When the consulting engineer arrived on the 
scene he found that the committee had met at the usual 
hour and that the whole matter had been cut and dried. 
The tender of the General Electric Company was 
recommended to the Vestry for асоеріапое in disregard 
of the engineer’s advice. | 

Mr. Medhurst then took action. He brought to the 
notice of the Vestry Mr. Green's interview with himself, 
and also their correspondence, and the Vestry decided to send 
the whole matter back to the committee for further investi- 


gation. = 

At the last meeting of the Vestry, to which we refer 
more fully on another page, the statements made by Mr. 
Hirst and Mr. Medhurst were diametrically opposed, but 
there was а frankness about the former's explanation of 
how the General Electric Oompany became connected with 
the matter which carries conviction with it; moreover, as 
the circumstances of the case are comparatively recent, and 
considering this was the first transaction of the kind in 
which the company had been engaged, it is not improbable 
that Mr, Hirst’s memory would be more fresh than that of 
Mr. Medhurst, who has several other undertakings of a 
similar nature to occupy his mind. 

At the end of an acrimonious discussion amongst the 
members of the Vestry, and mutual recriminations between 
contractor and consulting engineer, the proposition to give 
the work to the General Electric Company was carried by a 
considerable majority, an amendment, which had the support 
of the consulting engineer, to the effect that the contract be 
split up and again advertised, being lost, and so ended in a 
farcical manner the first act of the Fulham comedy of errors, 

When we have, once for all, adopted a standard set of 
wiring rules which shall be binding on all en in 
electric lighting, we would jooularly suggest that the itu- 
tion of Electrical: Engineers might nominate a committee to 


OAL REVIEW. 


draw up a set of rules on ‘the etiquette of the profession for 
the guidance of consulting engineers; and the London 
Chamber of Commerce might do worse than issue a treatise 
on the commercial morality of the present day with hints to 
vestrymen on the correct manner of carrying out the obliga- 
tions which are imposed upon them by the parishioners who 
elect them as representatives of their views. 7 
So far as we can see, in this instance, however, there 
seems to be no cause for suggesting that any jobbery or 
canvassing led to the acceptance of the General Electric 
Company's tender, and the committee adopted the usual 
са of recommending the lowest, all other things being 
па 
“We have no concern with local politics or local feeling, and 
if we have not fully grasped the situation we shall be prepared 
to give both sides the opportunity of supplying us with 
further explanations, although we candidly confess that the 
consulting engineer appears to have only himself to blame 
for the strained relations which exist between him and the 
committee. A very sensitive and leas pugnacious engineer 
would, we should think, in the above circumstances, resign 
his position, for he can hardly be expected to continue therein 
without considerable friction arising between him and the 
contractors, and also the committee. 


ELECTRICAL PUMPING IN SOUTH 
STAFFORDSHIRE: 


To an engineer who contemplates the utilisation of the 
resources of nature from the point of view which is inimical to 
the wastefulness of small efforts, there can be no more painful 
subject. than South Staffordshire. The country has been 
brought low by its very richness. Inthe vicinity of Dudley 
the coal seams are immense, one which is nominally 10 yards. 
thick occurring in places as much as 12 yards. Ooal is near 
the surface, moreover—indeed, we hear of a sewer being 
actually laid in solid opal, and we know where a working 
man simply mines coal for-his own household use out of his 
cellar, and such trivial riches as fireclay may be seen dug 
out of the holes in which the poles for the electric tramways 
are now being placed. Owing to this very ease in mining it 
has come about that little men of small means have been able 
to set about coal mining. Asa result of this, the tubbing 
has often been very inferior, and the upper waters have been 
let down into the lower strata and millions of tons of coal 
drowned out. Then, again, the system of mining has been 
such as to seriously disturb the superincumbent strata and 
render sp Haag cages of sat тиа о 

Hence the amount of pumping found necessary in 
the South Staffordshire coal field. ч The first real step at 
curing the mischief was taken in 1865, when the British 
Association visited Birmingham. Investigation then showed 
that much of the water pumped from the mines merely ran. 
back at the surface faulta, at the “swags” or depressions 
caused by the mining operations, Oanals and streams also 
contributed a lot of water. As a result of the investigation, 
Parliamentary powers were sought in 1872, and under the 
stimulus of fear of loss of all the mines, the South Stafford- 
shire Mines Drainage Aot of 1873 was passed. Everyone, 
including the canal companies, were favourable to the repair 
of the surface, and supported the measure. Surface repair 
was made separate from  Pnmping and separately rated. Mr. 
E. B. Marten and Mr. Edmund Howl read a paper on the 
subjects in September last before the Institute of Mining 
Engineers. They dealt with a surface of 75 miles—more 
especially with the 32 miles of the Tipton district, where 
electric power is proposed to be used. From the mines of 
this district no fewer than 36 millions of gallons per day 
were raised by 120 engines, and some progress was made 
when the Commissioners put down modern engines and 

uired a few of the best old ones. 

Minoe 1878 the surface repairs had decreased the amount 
to be raised to 9 million gallons only, but the water does not 
come to the ps so freely as it should. Large areas are 
still pounded up and the coal rendered inaccessible. It is 
now desired to still further mend the surface, reduce the 
water to 6 millions of gallons, and reduce that in the now 


806 THE ELECTRICAL REVIEW. 


[VoL 44. No. 1,121, Mar 19, 1899. 


drowned pounds referred to by means of smaller semi- 
portable plant. The increased plant will not be permanent, 
for as the mines are opened up passages can be made to the 
large regular pumpe, which are in the right places and fully 
equal to the work. 

The surface works include purchase and removal of many 
water mills and the reduction of the level of main streams, 
also clearing and straightening streams to a uniform gradient 
aud rendering their channels water-tight from the source 
right through the broken ground. In 1895 a combined 
eurface repair and pumping scheme was brought out, includ- 
ing a hydraulic power distribution main for semi-portable 
рати and for aotuatiog surface pumps for draining the low- 
ding surface areas. Und nd levels have been driven. 

wing to continued settlement and solidification of certain 
previously broken areas which have been under water since 
1877, the water did not percolate even with a head of 102 
feet. Thus the Oommissioners were face to face with the 
сш either ri underground level from ера to 
every colliery or of again separate pumps at iery. 
As the total ver is now only a fourth of what it was, it 
appears as though the funds onght to be available for effect- 
ing anything desired. But the output is now only 600,000 
tons in the Tipton districts, where it was formerly 2,660,000, 
so that the Commissioners are now amping 24 tons of water 
per ton of coal where they formerly only pumped 22 tons ; 
and private pomm are raising another 64 tons of water. 
Thus, while the present pumps are ample, the revenue cannot 
afford the expense of а multiplicity of stations. At the time 


this apparent deadlock presented itself, the Midland Electric 


Corporation for Power Distribution gave notice of its inten- 
tion to apply for an order to supply electrical energy. 
Practically there was no opposition from the Tipton mines 
drainage area, which has been re-examined with a view to 
the employment of electrically-worked pumps for the low 
lying surfaces. Probably fast running еа, pumps 
will be employed, as these are suited for electrical : working 
and moderate lifts such as this surface drainage requires. 
They could be arranged readily to start stop 


automatically by means of a float in a water tank. Their 


lifts would be 10 to 20 feet, and they would be of inestimable 
value in promptly dealing with storm water, preventing its 
soaking in, and thus dealing with it at lifts of 20 feet in 
place of at lifts of 400 to 600 feet should it enter the 
mines, 

A great advantage of electrical pumps is that they can be 
all started at р, а гаіп storm comeson. Аё present, if 
stopped, an outside pamp cannot be set to work until steam 
oan be got up. The “swags” will be “р constantly at a 
low level. Old limestone quarries, which are now simply 
sumps for letting water down below, and are most difficult, of 
access for fuel and plant, can be easily fitted with an elec- 
trical plant. Generally the authors made ont an exceed- 
ingly good case for electrical working. It is only a matter 
of surprise that they did not saggest the employment of the 
huge volumes of gas escaping practically unused from the 
South Staffordshire blast furnaces, in order to work gas 
engines to produce the electricity to work the pumps. One 
industry should react on another, A demand for such power 
gas should encourage the тош of furnaces, and of the 
ironstone mines of the Tipton district. The discussion 
which ensued was not of great importance—not up to the 
level of the paper. Mr. Hy. Davey was appreciative, and 
the Rev. G. M. Capell, the inventor of the Capell fan, spoke 
to the use of centrifugal pumps in series, which lifted water 
150 feet. He was much in favour of the system proposed, 
and unlike another speaker, saw no difficulty in the antomatic 
starting of the pumps. Mr. C. E. Turner said that much 
logs of current would Ъз caused by the splash of the pon 
. Has Mr. Turner ever seen a centrifugal pump? In reply 
to the discussion, Mr. Howl said that the plants pro- 
posed would be 24 to 5 H.P. only. They would have a 
capacity of 25 million gallons, but would not average above 
3 millions, The Supply raring would supply at the low 
cost of 3d. per unit for the first hour, and 0°825d. for the 
second and succeeding hours per В.О.Т. unit. The best 
engines now used, cost 3d. per 25,000 gallons raised 
100 feet, If electricity cost four or five tiines as much per 
II. P., it would still save money by catching the water at the 
surface, i. e., by reducing the pumping head perhape 10 or 20, 
or even 30-fold. The object of the Commissioners is to 


reduce the percolation, than to get communication under- 
ground from the pounds to the main engines. This don 
and coal unwatered, the increased output would quickly re- 
ч the uis e rate, А ee 

together, the paper was one of particular interest, for it 
showed how an agent, nominally ates costly than steam 
power, could be produced by steam power at a distance and 
used in such a way as to effect a given parpote with economy. 
It was not the electricity which gave economy. The 
saving was not in the amount of water pumped. It was in 
the head to be pumped, or rather the which was noi 
pumped that economy was secured. If the South Stafford- 
shire people would stir themselves up a little, throw on 
the scrap heap about half or two-thirds of their old worn-out 
plant, abandon their old-fashioned notions, and learn reason- 
able economy, they might, and could com with any 
district, There is no reason why they should not remedy 


short-sighted policy. But when we read of the county 
they can to thwart electrical traction 


Staffordshire bas fallen out of the running, and fiad foreign- 
аа саа going into the very heart of the Black 
untry. 
Truly the people of the district need a thorough shaking 
up. Possibly, when a few of the now constructing lines of 
the British Electric Traction Company are in full work, they 
may serve to waken the people up to a knowledge that South 
Staffordshire is not the centre of all wisdom. 


· CORRESPONDENCE. 


Electric Cars. 

A possible mode of support for electric cars that һм 
gu itself is, two fixed contiguous axles at the centre for 
driving and brake pu and radial axles, or even bogies, 
for support only, at either end. 

Alfred J. Allen. 


London Institution, E.C. 
May 16th. 


Okes-Serve Boiler. 


I observe that in your description of this boiler in last 
week’s number, you take exception to the use of a lock and 
key for the sluice valve. 

This device had reference to a “‘screw-down” blow-off 
valve, as illustrated, but in place of these plug cocks can be 


үе for the blow-off, and by asimple lever arrangement 


sluice and blow-off valves are operated simultaneously. 
Thus when one is open the other is closed, and стах 


danger can arise. 
J. C. R. Okes. 
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LABOUR CLAUSES IN MUNICIPAL 
CONTRACTS. 


their independence, to declare with no uncertain sound that they will 


labour : 

say that they intend to immediately take steps in that direction. 
“The king can do no wrong,” say Socialista, when they imaginatively 
set up "Labour" as the supreme monarch. “ Тһе св 
the employer of labour, he, and he alone, is a hydre 
monster, oppressing the weak, and grinding the faces of 
poor.” But this “monster” hasd the last year shaken 
self, and has freed himself from the of а fanciful eight 
day movement, and now he will rise in all p gi superior 
in either direct or indirect, on the labour. 
that it is intended for one moment to take any unworthy 
of the worker by the exercise of brute foros. is left 
unionists, who rash headlong into strikes to their 
body's else disadvantage. . to d 

band Aie 


On several occasions recently we have indicated the ways in 
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1: 


and accepted for the West Ham electrical plant contract, the Town 
Council calmly insisted that the wages paid should be those pre- 
vailing in the Manchester district with w neither the Council nor 
Messrs. Ferranti have any connection whatsoever. 

Пе о ион refased to execute the contract under such 
onerous conditions, West Ham decided to invite fresh tenderr, 
with the Dass сар sy таву estimates were sent in, 


percei 
tory is possible in the hotbed of Radicalism and the nest of 
«xtreme Socialism where may it not be possible? Whatever steps 
may be taken by employers of labour in the immediate cr distant 
fature, they will be greatly indebted to Messrs. Ferranti for having 


fought out the matter with such satisfactory results at West Ham. 
Oar labour classes are very o in their views regarding giving 
encouragement to home indu . It would be in to know 


teresting 
whether they love their labour clauses so faithfully tbat they will 
pan be placed out of the country, and so discourage 
It seems tbat our manufacturers intend pu 
between the two courses. Probibitive 
clauses will not be countenanced, and working mem will have the 
VTV to these clauses and 
take the bread ont of their own mouths by giving the work to Germany 
or America. 


| 
| 


tracting for. 
bility of a workman, who had the slightest com 
at once getting into communication with the 
particular town, and thus endless disputes would arise between the 
contractors and their workmen. The whole essence of the clauses 
ин the understanding arrived at, at the close of the ' 
, between the federation and the unions The unfairness 
of the conditions is proved by p y the whole of the engineer- 
ing trades in England in шеш deleting these clauses entirely. 
Messrs. Ferranti, in tendering, did what спаса everyone else 
did, + e., refused to fill in the schedule, struck out the whole of 
the conditions relating to labour. . 
It is of interest to quote the conditions as stated in the West 
Ham advertisement :— 


out these clauses Mesers. Ferranti said :— 

"We may state that we are now ying our men fair rates of 
wages, and that we observe fair conditions labour throughout our 
works (both these points having been fully investigated recently by 
committee and engineer) We are prepared to continue to do 
the time this contract is in force, and we are prepared to 
engineer to verify this at our works from time to time.” 
are extracts from the West Ham general conditions 
and bcurs of labour :— 
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execution of this contract, or any pa 
overtime respectively, at rates not less than the rates stated or pro- 
Мала for in the 


tion of any prior or other breach, the contractor shall, on demand, pay 
as liquidated damages, and not as a penalty, the sum 


bey 
provided for in the said schedule, provided that this stipulation 


which the same may be easily read by all workmen em the 
contractor in or about the execu 

printed or written copy of the said schedule hereto, and for each and 
every breach by the contractor of this stipulation, and notwithstand- 
ing the condonation of any prior or other breach, the contractor 

pay to the Council as liquidated d 

& penalty, for every day during which such breach shall 
the sum of £3.” 


are classi under the following main heads :—(1) Current rates, 
(2) rates by trade unions, (3) rates agreed on by associa- 
fions of employers and employed, (4) rates fixed in contract. The 
conditions included in each of classes are not absolutely 


identical. Some authori 
force within their own 


H 
i 
is 
d 


county beg ae orced b county boroughs and 
same ition is enf seven non- 8 
17 other urban a (tal of 34 local authorities. 


and three other mbin 


The same condition is made by 16 non-county boroughs, and by 13 
NM Trade union con- 
ditions are enforced by three county boroughs. 

h and five other urban districts compel 


of nine authorities. 

Oontractors are bound to abide by hours agreed on by associations 
of employers and employed for three county boroughs and three 
urban districts. 


county pas gu of Dudley and Haddersfield, by three non-county 
by 31 other urban districte. The county borough of 
Gloucester and one urban district have passed a resolution that, in 
accepting contracts, preference is to be given to local tradesmen ; 
four non-county boroughs and 14 other urban districts stipulate that 
their contractors shall, as far as practicable, em local workmen. 
In the instance of at least one county borough (Blackburn) the 
contract is endorsed with a recommendation on the subject of fair 
wages. In five other cases (Hanley, Sunderland, and three non- 
county boroughs), although no express provisions are inserted in the 
contracts, the advertisements inviting tenders require conformity 
with current rate of wages. One non-county borough bas pas: ed 


a typical resolution: That no contract or contracts be given out 
from this Council to any firm or firms who do not e trades 
union rate of wages to the workpeople in their employ.” In a great 


number of contracts the authorities demand the employment of com- 
petent workmen, and in several cases, a responsible foreman in charge 
is expressly provided for. | 

Brighton and one urban district provide for arbitration in cases of 
dispute with their contractors. Leeds, one non-county borough, and 
two other urban districts, require the keeping of wage and time books 
by the contractor for the Council's inspection, and Walsall а true 
and correot statement of rate of wages paid to the several classes of 
workpeople employed." One non-county borough, on the other hand, 
while requiring current rates to be paid, expressly disowns any inten- 
tion of imposing the condition tbat union men only be employed. 
In one urban district the contractor is required to insure hie work- 
men against accidents. In another he is to be liable for all accidents 
happening at or in consequence of the works while in progress. In 
the case of two urban districts, for certain classes of. work, workmen 
must not be under a specified age. One urban district, in requiring 
“ that the contractors shall perform the whole of the work by proper 
workmen at trades union rate of wages,” has almost reached the 
socialist ideal. The returns, it should be stated, refer to 64 county 
boroughs, 212 non-county boroughs, and 780 other urban districts. 
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In regard to the local authorities of Scotland, current rates of 
wages are required to be paid by the counties of Osaithness, Orkney, 
and Sutherland. The same stipulation is made by 11 burghs. 

Rates recognised by trade unions are not stipulated for by 
county, but are specified in the contracts of the burghs of Olyde | 
and Perth. The condition is not actually enforced in Clydebank. 

Rates of wages in contract are not specified by any county, and by 
ui one burgh. 

our burghs of Dandee, Glasgow, Motherwell and Plaisley make a 
condition against sub-contracting. The lower ward of the county of 
Lanark and the burghs of Gourock and Paisley reserve the power to 
dismiss contractors’ workmen. 

Employment of local labour by ее is required by the 
counties of Oaithness, Inverness and Sutherland. | 

In one case, that of Dundee, the contracts, in addition to providing 
for the payment of current rates of wages, require that the contractor 
shall observe the terms of any agreement that may have been mutually 
arranged between employers and workmen. Glasgow insists upon 
the right to inspection of records (which it compels the contractor to 
keep) of names of, wages paid to, and hours kept by, all workpeople 
employed on its contracts. Partick requires the observance of *. the 
recognised hours and conditions of labour in each res ve trade.” 
п а be added that the return relates to 33 counties and 202 

urghs. 

The Labour Gazette, in ite issue for April, 1898, states that 163 local 
authorities in England and Wales, with an aggregate population of 
over 8j millions, include in their contracts conditions as to wages; 


Й 


and 219 local authorities, with a population of somewhat over 91 


millions, specify various conditions as to employment (including con- 
ditions as to wages), Eight hundred and sixty-seven local authori- 
ties, with a population of over 72 millions, make no conditions as to 
employment in their contracts; but of these 11 indicate conditions 
which they desire to be observed, although not in the contract, and 
41 have never madeany contracts, It is calculated thatthe whole of 
the urban districts of England and Wales (including London, about 
which the return gives no information) may be divided into two 
groups, the first of which, with a ulation of about 13 millions, 
includes all districts where conditions of some kind of wages are 
imposed; and the second, with a population of about eight millions, 
includes all districts where no such conditions exist. | 

According to an article on the Scotch return in the Labour Gazette 
for April, 1899, 17 local authorities, with an population of 
a little over one and a-half millions, inclade in their contracts oon- 
ditions as to wages, and 24 local authorities, with a population of 
nearly two millions, ify conditions as to employment (including 
conditions as to wages). 

Two hundied and eleven local authorities, with & population of 
rather over two millions, make no conditions as to employment in 

The above particulars show the very large extent to which the 
local authorities of Great Britain have already adopted the system of 
dictating to contractors the way in which they are to carry out their 
contracts. The case which has occurred recently at West Ham in 
which this system of interference has been carried to an unpre- 
cedented extent is referred to above. As stated, some authorities 
require their contractors to pay the wages in force within the autho- 
rities' own districte, and some the wages in force where the work is 
executed; but it never appears to have occurred. to any council 
before to enforce rates in a district with which neither party is 
connected. 

This system of interfering with contractors not only imposes most 
unfair and onerous conditions upon them, but is distinctly prejudicial 
to the ratepayers, as contractors will naturally insist upon getting a 
higher price to compensate them for the vexatious conditions to which 
they have to submit. Many of the Oouncils, indeed, who have 
adopted this policy would not be at all sorry to drive away the con- 
tractors altogether, as they would then have an excuse for executing 
their work by direct labour. This, of course, is the worst system of 
all for the ratepayers, as has been fully proved by the extravagance 
ps one in the works department of the London Oounty 

oun 


* 


AMERICAN CARBIDE WORKS. 


By ORRIN E. DUNLAP. 


Tue new plant of the Union Carbide Company, now in course of 
erection on the lands of the Niagara Falls Power Company at Niagara 
Falls, is destined to be the greatest works of its kind in the world, 
while it is also most suggestive of the wonderful growth this industry 
has made during the few years since the first factory for commercial 
purposes was erected at Niagara. With the exception of a few 
minor interruptions, the progress of the industry has been steady, 
and it has been an almost constant enlargement of the output 
capacity. Since the formation of the Union Carbide Company, 
а solid foundation appears to have been reached, and now the Niagara 
plante are jumping forward with great bounds. 

This new carbide plant is located west of the line of the Niagara 
Jurction Railway, and north of the tracks of the New York Central 
and Erie railroads. The site occupies several acres of the Power 
Company's land, and the direction of the buildings is north and 
south. The material used in the construction of the plant are princi- 
pally brick and iron. The bricks come from Baffalo, while the 
Berlin Iron Bridge Company furnish the iron for structural work. 
The contractors are Wentworth & Taylor, а Niagara Falls firm that 
has had many large contracts in connection with the Niagara growth 


and development. The a will consist of two factory buildings 
and an office building. h of the factory buildings will be 864 
feet in length, and have a width of 75 feet. They stand side by side 
about 80 feet apart. The front portion of the first will be 
three stories high, or 53 feet to the eaves. In this section there will be 
three floors, 132 by 75 feet; thie will be the pulverising department. 
The section of the building in the rear of this will be 30 feet to the 
eaves, and ap to be two stories, but in reality it will be one 
room 30 feet long by 75 feet wide, with & high ceiling, and probab 
will be the dust collecting department. | 

Next will come the great furnace room ; this will be 395 feet long 
by 75 feet wide. Off from this furnace room will be located the 
transformer rooms. Each building will have six of these distribut- 
ing points for the current, three on each side of the furnace rooms. 
In the entire works there will be over 100 furnaces, and these are now 
being built by the Dobbie Foundry and Machine Company, of 
Niagara Falls. They wil be of the latest improved continuous 
ptem and contain all the points found to be necessary to their 
successful operation. С 

The shipping and packing department will follow in the rear of 
the furnace room. It will be 300 feet long x 75 feet wide, and an 
upper floor will be used for storage. However, it is not the expecta- 
tion of the company to require much storage room, as there is a 
constantly increasing demand for their product. Railroad tracks 
will be laid through the centre cf the shipping department, and there 
will be elevated platforms which will make it convenient to reach 
the car doors. In its buildings and about the site the company will 
have nearly 3j miles of track, and they will bave a locomotive of 
their own for switchiog purposts. With the exception of the three- 
story front section, the second building will be a duplicate of the 
first. This second building is going up rapidly. The output capa- 
city of each building, when in full operation, will be over 50 tons a 
day, and the company expect that in manufactured product and raw 
material it will handle between 30 and 40 cars every day. It is the 
intention of the Union Oarbide Oompany to develop the equipment 
of the two buildings, so that finally they will be consuming 25,000 
electrical horse-power, which is the product of no less than five of 
the great generators in the central station of the Niagara Falls Power 
Oom . The contracts call for the completion of the plant by July 
186 of this year. 

The electrical installation for the new carbide works has been 
ordered from the Wagner Electric Manufacturing Company and the 
Westinghouse Electric and Manufacturing Oompany. The contract 
made with the Wagner Oompany is said to be the transformer 
order ever placed in the United States. This contract calls for seven 
statio tranaformers of 2,000 H.P. capacity each, and two static trans- 
formers of 500 H.P. output capacity each, all complete with switch- 
boards for operating them. These transformers will be of the oil 
filled type, and have water coils for lowering the temperature of the 
oil. It is understood thet the contract was closed on i 


“<q 


Company nearly 10,0С0 H.P. in transformer rore d and these 
machines will be well up to the high standard of all the Westinghouse 
work. The Westinghouse Company has also received from the 
Niagara Falls Power Company an order for seven 2,500-Н.Р, 
transformers, involving the largest units manufactared. These 
transformers will be used in stepping up the two-phase 2,200- volt 
current from the generators in the central station to three- 
hase 4,400-volt current for supplying the Union Carbide Company. 
They will be of the Westinghouse standard oil-insulated, water- 


cooled type, the ing being effected by the circulation of water 
through coils of 8 in oll, io that no fake, blowers, 
umps or motors will be required, a construction that eliminates any 


oss of power in the revolving elements of auxiliary devices. In 
general appearance these transformers will be of the same type as 
built by the Westinghuose Oompany for the Oataract Power and 


Conduit Company of Buffalo and installed in the Ohio street trans- 


former station of tbat company. It is expected that the efficiency of 
these transformers will be vay high. At full load it will be 


considerably over 98 per cent.; at half load over 98 per cent. ; and at 
quarter over 97 per cent. 

The storage bins for the new carbide plant will be supplied by the 
Penn Bridge Company, and the elevator and conveying machines by 
the Jeffrey Manufacturing Company. 

The superintendent of the Union Oarbide Company at the Falls is 
E. F. Price, and it is under his careful supervision that the new plant 
is being erected. He has had extended experience in carbide 
manufacture. 


THE NERNST INCANDESCENT LAMP.* 


A NUMEROUS asfembly, consisting of representatives of «cience, 
electrical engineering, and members of the Haute Finance, met last 
night in the large hall of the Allgemeine Elektricitüts Gesellschaft to 
listen бо а lecture given by Prof. Dr. Walter Nernst on the subject 
of his epoch-msking invention in connection with electric lighting. 

Mr. Rathenau, the director-general of the Allgemeine Elektricitats 
Gesellschaft, addressed the audience, giving in the course of his 
speech a sketch of the development of electric lighting. 

The speaker next referred in detail to the present position of the 
electrical industry, wbich he said created electric energy withoat a£ 


* From the Boersen Courir, Berlin, May 10th, 1899. 
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the same time making the by product, which in other trades play 
such an important part. e installation of the electric central 
stations, and more especially of the laying of cables, were extremely 
expensive items; in Berlin alone over 70,000,000 marks has been 
spent upon them. This made it most desirable that electrical engi- 
neers should, if poesible, increase the capacity of the central stations. 
One of the best means for cff»cting this was reducing the amount of 


current required by the lamps; up to the present, however, certain’ 


difficulties had presented themselves, and it therefore required tbe 
adoption of a new principle to enable them to make a further step in 
advarce. This wes done by utilising bodies which so far had been 
considered as non-conductors. 


Prof. Nernet has solved the question of enabling us to utilise the 


cables and central stations to the best advantage; he has done this 
by putting within our reach a cheap light, which, instead of being 
regarded as a luxury, will serve economically for ordinary household 
purposcs. Hislamp will neither supersede the Edison glow lamp nor 
the arc light, but will serve as a welcome addition to both of them. 
The Nernst light creates a new turning point in lighting, for it will 
penetrate into the workmen’s houses and even into the abodes of the 


poor. | 
Prof. Nernst commenced his Iccture by giving a sketch of the 
development of the electric lamps used up to the present. Both 
glow lamp, burning in vacuum, as well as the arc light, relied on glow- 
ing carbon as the foundation cf their construction. Only а com- 
paratively amall part of the electric energy produced is turned into 
light. The spesker showed from a diagram that no less than 97 per 
cent. cf the energy is expended uselessly in the form of heat rays, 
while only about 3 per cent. is transformed into light. A notable 
attempt at replacing carbon and metallic conductors by other sub- 
stances was made by Jablochkcff with a lamp which, unfortunately, 


was oply too socn discarded, and in which he conducted the electric . 


current over thin sheets of kaolin, a fireproof material. 

Prof. {Nernst then exhibited a Jablocbkoff lamp in action, which 
showed a fine steady light. . The lecturer remarked he had only heard 
of this lamp after his own invention, and that he had pursued his 
studies without any knowledge of Jablochkoff's principle. | 

Prof. Nernst showed a number of models representing the 
development of his lamp. The first and most simple form requires 
the heating of the glowing body by a flame. This can be done with 
& match in the same manner and in the same time as lighting a 


candle. 

Dr. Ochs invented a beating body worked automatically by the 
eleetric currert. Another method of heating consists of a hood- 
shaped oven for the lamps. These lamps, which are rather large, the 
heating takes about 30 seconds, but in the smaller lamps only 10 to 
20 seconds are required. Great interest was shown in the uction 
of pictures of a lighted Welsbach mantle, which appeared on the 
screen as a faint blurred green silhouette. 

The glowing body of the Nernst lamp first appeared on the screen 
as a narrow bond of light, which gradually became stronger and 
more concentrated until it resembled sunlight. Further experiments 
were made with a reflector, the intense light of which would prove 
especially valuable when used for clinical purposes. 

In conclusion, Prof. Nernet pointed out the long way which had 
still to be traversed from the time when, to his great satisfaction, 
his lamp bad worked beautifully in the laboratory. After much 
work he had, aided by able assistants, succeeded in producing a lamp 
which fully answers all the requirementé for practical use. 

After the lecture, the chief engineer of the Allgemeine Elektricitäts 
Gesellschaft followed with a series of technical explanations intended 
to show the practical advantages of the Nernst lamp. He especially 
referred to the colour of the light, and to the ease with which the 
lamp could be taken to pieces and the glowing body replaced; 

er, the small amount of current required and the low selling 
price. The latter a especially low for the lamps without pre- 
liminary heating, while those with automatic lighting are dearer on 
account of the extensive use of platinum. 

This platinum is, however, only consumed after burning for a very 
considerable time, and even then only partially. The lighting bodies, 
when carrying a heavy current, have a life of about 300 hours. 
Nernst lamps are chiefly made of 25, 50, and 100 candle-power, but 
some are also made of 480 candle-power. 

Mr. Retbenau, in conclasion, informed his hearers that the whole- 
sale pr duction of the Nernst lamp by the Allgemeine Elektricitäts 
Gesellechaft would take place in a new factory, which the 
expected to have in thorough working order during the course of this 
gum mer. 

The company hoped that, by means of the Nernet lamp, that part 
especially cf the business would be reconquered fer electric lighting 
which bad been lost by the introduction of the Welebach patents. 
He added that he attached great importance to tbe decision given on 
Tuesday last by the claims department of the patent cffice, by which 
all claims against the Nernst patents had been dismissed and the 
лч contained in the Nernst patents established as possessing full 

ghts. 


LONDON COUNTY COUNCIL. 


Ат the weekly meeting on Tuesday it was decided to lend £25,000 to 
the Whitechapel Board of Works for the enlargement of the refuse 
destructor premises and for electric lighting purposes. 


Evzoraic TRACTION. 


The adjourned report of the Highwavs Committee dealing with 
the fresh negotiations with the London United Tramways рор) 
was again brought forward. It was unanimously resolved without 


^ superstructure. 


any discussion to consent to the company applying for power to 
reconstrnct on the overbead trolley system (1) the tramways in that 
of Uxbridge Road between the Askew Arms public house and 

he railway station, and (2) from Uxbridge Road railway station vii 
Goldbawk Road to Young's Corner, on condition that the company 
would undertake to reconstruct (3) the tramways from Young’s 
Oorner vid King's Street to Hammersmith Broadway acoording to an . 
underground system of electric traction. It was understood that 
when the time arrives for the purchase of those portions of the com- 
pany’s tramways which are situated within the county of London, 
the Council would pay to the company the then value” of the third 
line operated on an underground system. 


PROVISIONAL ORDERS. 


vie Highways Committee submitted the following report on this 
subject :— 4 | 
We reported, on April 25th last, that the Board of Trade in 

ting the Blackheath and Greenwich District (Extension) Order 

substantially adopted the amendments suggested by the Council, 
with the exception of those relating (a) to reduction in the standard 
price per unit, and (b) to the supply being by continuous current. 
With reference to thelatter point, we asked the Board to reconsider 
its decision, in view of the fact that in the order granted in 1897 
in respect of a district coterminus with that which is the subject of 
the present application by the same company, provision was made 
for tbe supply to be by continuous current. The Board has, bow- 
ever, intimated that after further consideration it is unable to adopt 
the suggestion. With regard to the first point, namely, a reduction 
of price, it will be remembered that the Council asked that in all 
orders granted this session the initial price might be reduced from 
84. to 6d. per Board of Trade unit. The Board, in reply toa letter 
sent by our direction since the orders were granted, has stated that 
it did notconsider it desirable to adopt the suggestion in granting 
orders tbis session, but that it will consider any representations 
which the Oouncil may mske with respect to the reduction of the 
initial price in provisional orders applied for in future sessions. In 
the circumstances we do not think that the matter can, with advan- 
tage, be pressed further; but we will tako care that the point shall 
be again raired with regard to orders which may be applied for next 


year. 

It was decided to approve of & deviation from plans previously 
sanctioned for the erection of & generating station in Blackwall Lane, 
East Greenwich, so far as the extension of the engine bouse is con- 
cerned, on bebalf of the Blackheath and Greenwich District Electric 
Light Company, and to refuse to approve plans for additions to two 
furnace chimney shafts at Stowage Wharf, Deptford, for the London 
Electric Supply Corporation, on the ground that it was not shown 
that each shaft was capable of receiving and sustaining the proposed 


UNDERGROUND Exzorric RAILWAYS. 


The following notice of motion stood in the name of Mr. Baker :— 
“That it be referred to the Highways Committee to investigate and 
report to the Council as to the practicability of constructing a shallow 
underground electric tramway from Westminster (vid Parliament 
Street, Strand, Fleet Street and Cheapside) to the Bank, thence 
under Moorgate Street to the terminus of the North Metropolitan 
Tramways Oompany at Finsbury Pavement, on a similar principle to 
those laid under Andrassy Strasse, Buda-Pesth, and in Boston, 
U.8.A., provision being made beside the tramlines for suitable sub- 
ways о contain gas and water mains, electric light mains, telephode 
wires, &. | 


PARLIAMENTARY COMMITTEER. 


Benuompsesv Horn шантна BILL, 


Bra Нвивт Freronen (Obalrman) presided on Monday over a 
Select Committee of the House of Commons to consider the Bill oan- 
firming an electrical lighting provisional order for Bermondsey. Mr. 
Littler, Q O., and Mr. H~wace Avory were for the promoters, and 
Mr. Joseph Sbaw appeared for the London Electric Supply Oorpora- 
tion, the petitioners against the Bill. 

Mr. Lri5rLzB, Q.0., in his opening statement, said the intention 
was to establish a dust destructor, and the Vestry considered it 
desirable to provide electric lighting within tbeir district in order to 
utilise the heat generated by the destructor. The order was 
opvosed by the London Electric Supply Corporation, a company 
which in bringing its electricity from its enormous works at Dept- 
ford to its metropolitan area passed through Bermondsey. In 1889 
that comvany obtained power to supply electricity for lighting pur- 

in Bermondsey. Asa matter of fact, the high tension alternat- 
fag ersten was wholly useless for motive power purposes. There were 
a large number of manufacturers who would be very glad to secure 
a supply for trade purposes, and to meet this demand the Vestry pro- 

to provide a low-tension three-wire ‘system. It was proposed 
by the Vestry to lay out for the purposes of the destructor something 
like £10,000, and in addition an expenditure on electric lighting- 
works of £15,635 was contemplated. By this means it was thought 
the Vestry would be able to supply electricity for lighting purposes at 
a price equal to ls. 9d. per 1 000 feet of gas—a figure so low as to be 
attained only in Newcastle and one or two other great coal centres. 
The net saving expected to result from the utilisation of the destructor 
would be £780 or £800 a yearafter paying all expenses and providing 
for the sinking fund, &c. In addition it was hoped the demand for 
light and power would give & reasonable return on the outlay on the 


portion of the undertaking. 
E 
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Mr. Epwarp Manvirx, electrical engineer, of 29, Great George 
Street, Westminster, a 

Waller & Manville, said he 
of Bermondsey, and he had advised them to adopt the three-wire 
low tension continuous current system. The London Electric 
Sapply Oorporation system in Bermondsey was on the high tension 
alternating current system transformed to a low tension атн 
suitable for supply to their customers. Up to the time of a similar 
provisional order being before the House last year all the London 
Electric Supply Corporation had done besides laying trunk mains was 
to anpply a very small portion of the parish indeed. Trunk mains 
passed through Bermondsey on the way to provide electricity for 
. other parts of London. It had been almost invariably the 
of the Board of Trade to sanction two different systems in icta 
in London. He proposed an almost identical system in Bermondsey 


as that in Shoreditch, which was the first combination of а dust 


destructor with an electric lighting station.. That combination had 
pores very successful in Shoreditch. His system would be available 
for lighting and motive power. The Oounty of London and 

Provincial Brush Electric Lightiog Company had been refused an 
order to compete in Bermondsey. He had no doubt but that the 
bnt яра be able to supply light as cheaply as the company at 
presen Я 

Io cross-examination by Mr. Sxaw, WiQirwESS said the only parish 
at present in which the local authority was competing with a com- 
pany was in Newington, and that order was got with the consent of 
the London Eleotric Supply Company. 

Mr. Ноан MansrrgLD Rosisson, assistant clerk to the Shoreditch 
Vestry, gave evidence showing the success of the Shoreditch scheme, 

Mr. L. J. Dunnan 


ported ths order , Clerk to the Vestry of Newington, also sup- 


е к о B. Barn, the managing director of the London Electric 
apply 
ard they lighted various parts of London by overhead wires. 

"Is it a fact that you have failed to fulfil your obligations in Bor- 
mondsey ?— No. | | 

First of all you put up enormous works at Deptford ?—Yes. 

` And these works were put up, not only to supply electricity for 
пау, but for all the districts that you have got orders for ?— 


es. 
І believe you have had great difficulties with regard to the mains 


coming up from Deptford which caused you to get into difficulties 
and yon had to raise money at debentures ?— Yee. 

But did these difficulties in any way interfere with your powers of 
distributing energy ?—No. 


Had you any difficulty about getting money for carrying on your 


works ?— We had no peri A all. 

When you got your order for Bermondsey did you start to work and 
find out if you could get customers ? —Yos. 

тэ you got the order did the Bermondsey Vestry consent? 
—Yes. | 

Proceeding, Wrrmzss said the company commenced canvassing for 

t the 

strict 


get 
tomers. The Vestry had pot groat difficulties in the way of the 
company laying mains. They continually raised questions, and the 


On the Committee resuming on Tuesday, Mr. Bain was cross- 
examined by Mr. Littler with a view to showing that the company 
had not opposed the Vestry getting an order at first, but had agreed 
to supply energy in bulk. _ 

Replying to Mr. Compton Rickett (one of the committee) said that. 
proportionately they ср more on Bermondsey than any other 

h. They were y the only company which had had ex- 

са of southern parishes. Many of these parishes had remained 

ormant for years, but suddenly a demand had sprung up, and in 

the case of Cambarwell, Deptford and Newington, they found last 

year a very large demand. they known that the Newington 

Vestry had not intended taking current from them in bulk they would 
have strongly opposed the order. 

You are afraid that you and the Bermondsey Vestry will divide the 
demand and neither will make it pay ?—We think directly the pinch 
is felt the price will be үзөр down to such a figure that it won't 
pay, and the body with the longest purse will get the light. | 

Do gor think the destructor will give the Vestry an advantage ?— 
I с" is so little known at present that nothing can be founded 
upon 

Farther replying to Mr. Comprom RrickgTT, Wrrmxss said that it 
was true that their mains at present were laying practically useless, but 
still it was hardly to be expected that they would sell those 
because they had spent money with a view to reaping the benefit of 
the development of the district. 

The Committee adjourned. 


The Committee resumed on Wednesday, and after Mr. Shaw and 
Mr. Littler had addressed the Committee, the chairman, after a 
private deliberation, announced that they had decided to approve the 
preamble of the Bill. 


— — — — MÀ — — — — — — -. — + — — weer ze 


rtner of the firm of Messrs. Kincaid, 
acted as electrical adviser to the Vestry 


ractice ` 


tion, said the company was practically started in 1887, 


' found laid was connected with the main leadin 


LEGAL. 


CAMBRIDGE ELEOTRIO BoPPLY Company v. Barmy, GausDpY 
AND BARRETT. 


AT the Cambridge Borough Police Court on oe Messrs. Baily, 
Grundy & Barrett, electrical engineers, of Cambridge, were sum. 
moned by the Oambridge Electric Supply Company for, on or about 
December 2204, 1898, connecting a wire in Bridge Street with those 
of the company, without the latter's consent. There was a second 
summons in respect of the wires at Market Hill. Mr. J. E. L. 
Whitehead appeared for the Electric Supply Company, and the 
defendants were крк Mr. St. John es (instructed by 
Mr. Miller). Defendants pleaded not guilty. 

Mr. WHBITEHRBAD ssid the proceedings were taken under Section 18 
of the Gas Works Clauses Act, 1897. In this case it seemed that 
the Cambridge Blectr:c Supply Company had certain mains laid down 
in Bridge Street, and they laid mains leading therefrom to Mr. 
Nichols’s house with А meter, and a wire leading from the meter to 
light the house. Subsequently Mesars. Baily, Grundy & Barrett 
were called in by Mr. Nichols to put in wires for additional lights for 
the house. The original wires, as far as the meter was concerned, 
were laid by the Supply Company.  Taey alleged that the wires 
running at right angles from the street were their property. ' 

Mr. said he was instructed that the Supply pany's wires 
were laid down by the defendant company, and all they did was to 
solder them to the main. 

Mr. WurrEHNAD said his case entirely depended upon the fact 
as to whether these wires, which wore at right angles to the main, 
were the Sapply Oompany’s or not. If they were not, of course his 


case failed, because the defendants would not then have interfered 


with plaintiffs’ wires. That was the crux of the whole thing. 


Dr. Соорав: Do you say thote wires are yours, Мг. Raikes; is that 
your contention ? | | 

Mr. Rams: It is not my contention, sir; I say it is a fact. 

Јони НЕНВҮ ineer and secretary of the Cambridge 
Electric Sapply Oompany, Limited, said the spam cre я mains yan 
t the house, and witnees knew that there were in wires leading 
m the mains into the house. They were placed there in 1893, and 
were temporarily reconnected last year. To the best of his knowl:dge 
and belief the main and wires up to the meter were ‘the property of 
the com . The meter, without. doubt, was their property. On 
December 2204 of last year Mr. Nichols called at the company's fice 
and made a communication to the clerk, and in consequence witness 
went to the premises the same day. Не found а wire had been laid 
to communicate with a wire which was then, and is now, to the best 
of his belief, the p of bis company. The new wire which be 
$ò the meter, 
whereby it was possible for a current to be consumed without being 
caren by the meter. Witness had the wire remove 1 on the same 

y. ` 

Oross-examined by Mr. Rarxes: Mr. Nichols made no application, 
but gave notice that he was going to put more light on. He was not 
aware of the receipt of the application until after December 22nd. 
Before Christmas the wire, which was improperly laid, was connected 
with the meter. He could not say whether there was a loop left on 
the wire for the purpcse of connecting with the meter. No one had 
the right of connecting with the meter, or with the company’s aper 
exoept with the company's consent. If anyone had broken the 
of the meter to connect the wire to the body of the meter, that per- 
son would have committed the offence. It had once оссо that 
the contractors had carried wires as far as the main in the street, and 
the company paid for the wires; which then became the company's 

А the company had not paid for a wire of this sort, if 
would not become their property. 

Mr, RAIKES : I suggest that in this case these wires were laid by 
the defendants, and have not been paid for by you, and all that you 
have done was to solder them to the main. 

Mr. Bankes: That I can absolutely contradict, because there is а 
wire in Mr. Nichols’s premises which I can prove is our property. In 
answer to further questions, witness said there were two from 
the main, and one went through the meter. There would be a " cat- 
out” between the meier and the street. 

Mr. Rares said his suggestion was that the wires terminating in the 
cat-out did not at, Seg the Supply Oompany. Unless the company 
could show the wires belonged to them they had no case. 

WrrmESS said they made no charge of robbery against the defen- 
dants, but he believed some current had been consumed and not 
registered by the meter. i 

GEORGE NIcHoLLS, jeweller, of 57, Bridge Street, said in 
December of last year he had o light on certaia portions of his 

mises, and he gave an order to the defendants to add certain 

ights. They commenced work on December 17th and finished on 

ш On the 22nd he reported the matter to the Electric Supply 
ompany. 

Cross-examined: The men, when the work was finished, told him 
not to use the light, because the wire was not properly conn 
and the current would not go through the meter. аара 
the current on for a moment to show his wife before the Supply 
Company made the connection. . 

Dr. Cooemm (to Mr. Whitehead): Doesn't it all come to what 
evidence you rely upon as to whether this pipe, which was pat down 
in 1893, is the property of the company? 

Mr. WHITBHBAD : Quite. 

Dr. Соорав: What other evidence have Im ? 

Mr. WHITEHEAD : I did not know that the point would have been 
raised, and I have not got all the witnesses. 

GBORGB ARNETT, а wireman, 18, Richmond Terrace, in the employ 
of the plaintiff company, said in 1898 he put а new cable, altering 
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the number of volts, in Mr. Nichols’s premises. The cable was sup- 


plied by the company. 
Crose-examined : ' The new cable was connected with both the com- 
кок uu кеше 

Re-examined: He had no doubt that the mains leading from the 
street to the meter were the property of the Electric Supply Com. 


pan 

Mr. Raixms contended that in law, under the section, he had no 
case to answer at all. This section was made in 
о caaea tr 1o шм dooa.. It referred y and entirely to 


g which they believed ` to to Б 
to the house of the man for whose 


ds 

reached a third „ namely, y, the agents who scted for 

Mr N ols, and said : “ Look ere, we 
you at law.” He said their complating the work 
. any right of 


m^ te Wurrmuman submitted that Mr. Nichols 
offending party. The section did not refer only to the consumer, but 
to every person who offended. 
Dr. Coopsr, after the magistrates had consulted, said they must 
overrule Mr. Raikes's point, but if he liked they would grant a case. 
Barrar, managing director to the defendants, an eleo- 
trical engineer, 6, Mortimer Reed, аагар e at 
Mr. Nichols's cost, supplied the cut-out and the whole of th 
lied the meter. He had books to 


4 
T 


. Cuas. Hr. PrAYPAIB, in the sario of Messrs. Baily, Grundy and 
Barrett, said in December of last year he was working on Mr. Nichols's 


the magistrates. He said there was a 
great conflict of evidence, and this was a case in which it would’be 
Sipe | ишенч to convict, because on either hand they had wit- 


repute, rni would not Bed likely to come there and 
make false statemen regard to certain matters. 
5 "Raikes raid it was clearly made 


oat that the wires which were put in above the cut-out were put in 


55 a wire whieh in turn was connected with the com- 


‚ Raikes терел a case they would grant him one 


oat 
Itm he did, and would make his application in 


On the second case of а similar natare being called on, Mr. 
зима паса сасна 2 which he hoped would 


be satisfactory to the magistra it would save the time of 
асса The object of the Electric o баруу Oompany was not a 
vindictive one; all wanted was that in the future their mains 
should not be interf with. Practically, therefore, they had got what 
they wanted—they had got a conviction Trew the defendant com- 
pany э which showed to publio кишп Pars idle had no right 
with the company's mains. Under the circumstances, 
did not propose to with the second oase, but would ask 
allowed to withdraw it. 
Rams considering their са they felt their action 


515 said, 

bad been to а certain extent justified bat had occurred that day. 
It had b:en shown there was no attempt to defraud the Supply Com- 
pany or to deal unfairly with the company in any way. They 
admitted in the first case that so far as the Court's was COD- 
cerned, they had made a mistake, and in acceding to the 55 
to wi w. the second case, his clients felt it would 

the time of all concerned, and perhaps any future expense in the 
matter. 


Тнв METROPOLITAN `Югкотво BopPPLY Oompany, Lrurrmp, v. THE 
Vasrar OF THR. PARISH OF Вт. MARYLEBONB. 
"Гніз case came before Mr. Justice B in the O Division 


са Wednesday, om a шоо by the B tiffe, the M tan Eleo- 
tric rund ot Pre Oompany, for ah injunction to restrain the defendants 


wires or electric cables laid beneath . 


3 
Mr. саше a who a with Mr. Bergant for the plaintiff 
company, said that the was a very important one, because it 


ing station would be useless and they would be deprived of the 


his clients were held to be in the wrong, they would not be able 
5 their statutory obligations to supply the district which they 
had undertaken to supply with electric light. The matter in issue 
a upon the construction of certain Acts of Parliament, there 
no dispute as to the facts. The learned counsel stated that the 
plaintiff company last year obtained Parliamentary powers to erect 
a large generating station and works at Willesden, fiom which our: 
и could be supplied from the plaintiff company. The plaintiffs’ 
area of supply comprised Paddington, Marylebone, and the Strand 
and Holborn districts. The present question arose in this way. At 
a certain point in the Edgware Road the Paddington district ended, 
and the Marylebone district began. The plaintiffs wishing to lay 
their wires along Dorset and South Streets at the end of the Mary- 


7Tebone district, served on the defendants the usual notice, which was 
-in accordance with the terms of the Act of Parliament. When the 
? разе came to carrying the works through the Edgware Road іп 


Marylebone direction, the defendants sent certain men who 
interfered with the plaintiff: doing the work. He (counsel) might 
say at once that a similar question arose between the company and 
the Paddington Vestry, which was to have ben argued on Tuesday 
before Mr. Justice Phillimore, but the parties in that case hoped to 
come to an amicable arrangement and so get rid of the necessity of 
discu the legal question, and consented to an adjournment on 
the cal company giving an undertaking. 

His Lonpsuip: Is there no likelihood of aytki of the sort in 
the present case ? 

т. On S was afraid not. The defendants by their defence said 

that the company had no statutory power to break up the streets at 

was inconsistent with the 


served upon them by the company was insufficient. fThbhia latter 
int was one more for the Board of Trade than for his Lordship. 
© learned counsel then referred his Lordship to ths company's 
решш order, and to the Eleotric Lighting Act, 1882, Section 12, 
Sab-section 2, which enacted that the provisions of Bection 6 of the 
Gas Works Clauses Act, 1847, with respect to the breaking a of 
streets for the purpose of laying pipes should be si dari 
and be applicable to electric lighting. There was power for the 
gas company in that Section to do sach work as was “deemed 
necessary for the supply of gas to the inhabitants of the 
district included within the said limits,” the company doing 
as little damage as possible and making com on for 
any damage dons daring the execution of the work, and so on. 
urere vena dra in the present case was that the work they 
wished to in their opinion necessary for the purpose of sup- 
plying electric light to the inhabitants of the district “ included 
within the limits." His Lordship was aware that it was found to bo 
a nuisance to erect a large g station in a crowded neigh- 
bourhood, and an Act was passed 55 com power to erect 
them outside their area of au ply. The plaintiffs obtained powers to 
‘cénstruct their works at Willesden, and if the defendants were right 
In their contention the result would be that having constructed their 
generating station outeide the area of supply and they were stopped 
m bringing their current within the area of supply, their in 
rig 
to which they were entitled. If the plaintiffs could not get the 
кы current from the Willesden works they would not be able to 
шет the supply to the inhabitants in their area of supply next 
ter. 


After some farther discussion it was arranged that the case should 
stand over, the defendants agreeing to allow the 5 to proceed 
with their works on the plaintiffs un to remove the cable 
and restore the streets, if it should be decided that they are not 


Tum Vestry or Pappmdron v. Tum МитвоРоыТАН ÉLECTBIC 
Surety Company, LIMITED. 


Мв. Justios PHiLLIMORE had this case before him in the Queen's 
Bench Division on an adjourned summons last Tuesday. 

Mr. A. T. Lawrance, Q.0., and the Hon. Alfred Lyttelton appeared 
for the plaintiffs; and Mr. Oripps, C. O., and Mr. Bergant for the 


When the case was called on, Mr. Глувлиси stated that he and 
his learned friend, Mr. Cripps, were of opinion that if his Lordship 
would grant an adjournment there was every possibility of the 
parties coming to an arrangement. If it were necessary that the 
case should go on it would some time to argue as the question to 
be decided was one of some complication. Mr. Oripps, on behalf of 
his clients, was willing if the adjournment were granted to continue 


the undertaking he had already given. 
His LonpemrP: There is no und as yet before me. 
Mr. LawaANBcE said that his learned had given an under- 


that if his clients were allowed to go on with 
would, in the event of the Vestry succeeding, make resto 
His LonpsHIP said that the Court of Appeal had decided that an 
injunction in such a case could not be granted, as the Vestry had no 
right to land under the street. 
Mr. Ontrps agreed that this was во. It was very desirable that an 
ment should be come to between two public bodies, and he 
thong t it would be. It was essential for the defendants to go on 
with their work, because [if they did not they would be unable to 
supply their customers in the winter. He was willing, however to 
give an un that in the event of an adverse decision against 
the defendants being given, any work carried out by them subsequently 
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$o the return of the summons should be removed to the satisfaction 
of the Vestry, 

His Товрентр said it seemed he had better order the case to stand 
over generally, 

Mr. LAWBANOB: Yes, we can always bring it on by mentioning it. 

His Lonpenrp: Yes, bv asking the Judge in Chambers. 

Mr. Свгррв: I should thirk it rad botter come before your 
Lordehip aa von have hed it before. 

His Lempsum: Well, in all pr-bsbilitv I shall b» going to the 
Western Circnit next sittings, so it must be subject to that. 

Mr. Lawnanon: We will arona it hefora venr Lordahin if you can 
giva ua a day; if not, we must go before tha Judge in Chambers. 

The case was eventually ordered to stand over generally on the 
defendante giving an undertaking in the terms stated. 


Topons. Masa & Co, v. HxapraNp's Parent Exroraro BroniGm 
Barrrar Company, Lrarzp, лир WaLEERS, РАВКЕВЫ & Co., 
(Tarp Panties). 

Tms case came before Mr. Justica Mathew sitting without a jorv 

in ће Q B. Divison, on Monday, Tuesday and Wednesday last. It 

wae an action brought by the plaintiffs againat the defendants, the 

Headlanda Patent Electric Storage Battery Comranv, Limited, to 

recover £75 64. 6d. for gorda s^ld, viz . red lead and litbarge, between 

O^tober and December, 1897. The defendanta a7 mitted the plaintiffe’ 

claim as aet out in the statement of claim, bnt hy way of set off or 

counterclaim, they said that the ganda which they ordered of and 
received from the plaintiffs consisted of eight cacka of red lead aud 
fen casks of powdered lithsrge, and that the pleintiffs well knew 
that tbe litharge was to be used for the purpose of msking electric 
storage batteries, and was to be pure and of the best quality. Thev 
alleged that the litharge supplied by the plaintiffs was found to be of 
inferior quality, defective, impure, and unfit for the purpose for 
which it was sold by the plaintiffs, whereby a large number of plates 
for electria storage batteries, packed witb the litharge and red lead, 
were spoiled and rendered useless. The defendants pleaded that by 
reason of the plaintiffs’ alleged breach of contract they had 
suffered special damage, and claimed on this bead £500 10s. 8d. 
The defendants further alleged that the litharge contained lime 
and foreign matter, including a small! quantity of iron, to an 
extent which averaged between 8 and 9 per cent, and cf 
this about 53 per cent. was carboric acid, the carbonic acid 
being present mainly in combination with lead as carbonate of 
lead. The plaintiffs by way of defence to the counterclaim, 
denied that they bad any knowledge cf the purpcse for which the 
litbarge supplied by them was intended to be used by the defendants, 
or that they undertook to supply litharge which should be fit for the 

purposes alleged. They said they only undertook to supply, and did 

supply to the defendants, genuine powdered litbarge cf the uenal 

quality supplied by them to the defendants for several years past. 

. They aleo denied that the litharge supplied by them to the defendants 

. was of inferior quality, or was defective or impure,or that it was 

supplied by them to the defendants to be used for any of the pur- 

poses stated. They also denied that the defendants bad been 
indemnified as alleged. The plaintiffs served upon Messrs. Walkers, 

Parkera & Co. the firm from whom they bad purchased the litharge 

вс]4 to the defendants, a third party " notice claimirg to be indem. 

nifled by such third parties in respect of any breach of their contract 
with the defendants. The third parties alleged that they did know 
for what purpose the litharge sold by them to the plaintiffs was to be 
used. Nor did tbe plaintiffs inform them. They further said that 
tbey supplied to the plaintiffs powdered litharge of tbe usual mercan- 
tile quality in accordance with the terms of tbe plaintiffs’ orders. 

They also further said that the litharge supplied by them to the 

plaintiffs was pure, and of the best quality, and that the plaintiffs 

were not entitled to be indemnified by them for any damages they 
might be put to by reason of breach of contract, or otherwise. 

Mr. Fletcher Moulton, QC., and Mr. Peile appeared for the 
plaintiffe, Mr. O'Connor, O. C, and Mr. Eldredge for the defendants, 
and Mr. Robson, Q.0., and Mr. Haldonstein for the third parties. 

At the conclusion of the evidence and the arguments of counsel, 
his Lordship reserved judgment. 


ALEXANDER v. TEB AUTOMATIC TELEPHONE Company, LIMITED. 


In the Cbancery Division of the High Oourt of Justice, on tbe 
12th inst., Mr. Justice Orzens-Hardy concluded the hearing of 
thie ection, which was brought by Messrs. M. J. Alexander and 
J. D, Gibbe, suing on behalf cf themselves and all other shareholders 
in the defendant company, sgainet the company and three of its 
directora, vig, Мевата Mex Marcowaki, J. Worlf Coben, and H G. 
Seer The other membere of the hoard were the two plaintiffs. 
The Af ndent comranvy waa inc rporat'd in Jone, 1897, with a 
c»pit-] of E100, 00 in shares of B.. each. The signa‘ories to the 
memorandum of asecciation were Margoweki, for 19,400 sbares, and 
an managing director of {Те Honduras Government Banking and 
Treding Company, Limted. for 6 000 shares; the plaintiff, Alexander, 
for 10 shares; the p! іп, Gibbs, for 10 shares; Justin Mendelson, 
for 10 shares; and the defendant, Sworn, for £00 shares. The 
memorandum shares and a number cf other shares were allotted, and 
on all of them, exc»pt those held by Margoweki, Cohen, Sworn, and 
the Honduras Company, tbe sum cf 3s, payable on allotment, had 
been paid. In reapect of the excepted shares, the plaintiffs alleged 
that orlv £784 in all bad been paid, and that en these shares there 
was still due and тауаће the sum of £3176, and the plaintiffs 
com plained that the three de“ pdent directors, being a maiority 
of tre beard, were able to and did centro] its action by their 
votes, acd in breach cf their duty as directors, and against the 


interest of the defendant company prevented the of 
resolutions or taking steps to enforce payment by errem Me 
or the Honduras Company (in which they wore said to be interested) 
of the amounts due on their shares and the shares held by the 
Honduras Company. The plaintiffs alleged, however, that this did 
not prevent the defendant directors, by means of their voting power, 
making a further call of 1s. per share, and their case was that the 
defendant directors were acting in furtherance of their own interest, 
and in fraud of the rights of the other shareholders, and were using 
the powers entrusted to them as direotora for their own ende, and 
not for the benefit of the company. The plaintiffe sccordingly 
asked for a declaration that the holders of the memorandum shares 
were bound to pay up 3s. per share like the holders of the other 
sbares. For the defence it was pleaded that on June S0th, 1897. 
before the company was incorporated, it was agreed at a meeting of 
the signatories that nothing should be payable by any of the de- 
fendant directors or the Honduras Company on application or allot- 
ment in respect of their memorandum sbares, and that the memor. 
sndum was signed on this condition; that ata board meeting on 
July Sth, 1887, two resolutions were passed (both the plaintiffs being 
present and voting in their favour) for the allotment of shares: 
that by tbe first resolution memorandum shares were allotted witb- 
out requiring any payment or allotment, and that hy the second 
resolution a payment of 25. 61. per share in respect of other shares 
was required on allotment. The defendant directors also said that 
they were acting under the articles, and in the interests of 
the company and bad committed no breach of duty. In the 
result Mr. Justice Cczens-Hardy came fo the conclusion that the 
plaintiffs bad not made out their ease. He said it was an attempt to 
make members of the company pay for shares otherwise than in 
accordance with the articles He thought that the whole sction 
failed and must be dismissed with costs. Mr. Eve, О О, Mr. Raw- 
linson, Q. O.,, and Mr. H. Dobb appeared for the plaintiffs; Mr. Rufus 
Isaacs, QO, Mr. Stokes, and the Hon. Frank Russell for tbe com- 
pany and Margowski; Mr. H. P. Chapman for the defendant, Ooben; 
and Mr. Astbury, Q O., and Mr. Hamilton for the defendant, Sworn. 


Hartan v. Dosim Востнвви DisrB!0T8 Tramways Oompary. 


At Dublin on Monday, in the Queen's Dench Division, this motion 
was heard for a new trial of the action. The action was brought by 


the plaintiff, who resides and carries on business in George's Bireet, 


Kingstown, to recover damages from the defendants for baving 
altered and lowered the level of the street in front of his premises 
while laying the new electric tramliner, and so injuring and obstruct- 
ing him in the business and interfering with his customers. The 
defendants pleaded that what they had done they had done by virtue 
of powers legally and duly obtained by them for the purpcse, and 
they denied the acts complained of, and that the plaintiff bad suf. 
fered any damage. On the trial of the action the jury found a verdict 
for £666 for the plaintiff. When the Court adjourned the arguments 
were not yet conoluded. 


C————— a 4 


BUSINESS NOTICES, &o. 


Electrical Wares Exported. 
Win жирна Mar 17тн, 1898. WI md May 167и, 1899. 


Berbice «e .. Value £11 . Adelaide Value 2281 
Beira. Teleg. mat. . . 878 Alexandria. e € W 
Bilbao. Teleg.mat. ..  .. 400 Amsterdam. li 
Bombay е8 ee - *8 . Beyrout 50 
Boulogne. . 110^ Bombay} 183 
Brisbane КЕ a us 40 Bordeaux .. 
Buenos Ayres .. .. 880 ' Boulogne $a 14 
" Teleg. mat. 65 Buenos Ayres .. x 310 
Calcutta „ „„ A. ЧА | n Teleg. mat. 131 
Cape Town e 5. „ 846 | Caloutta .. .. Р 445 
Copenhagen o 5. e 15 Cape Town... 1,038 
Demerara .. T is .. 4 Christchuroh 146 
Durban n .. 498 Colombo .. 16 
Flushing oe oe ee oe B6 ' ” Teleg. cable .. 66 
Fremantle .. EM T Ms 89 Delagoa Bay T T БЫ 
Lisbon ee ee ee ee 2,810 Durban ee ee ee 646 
Madras 9 East London ... Q6 
Melbourne. Teleg. mat. .. 170 Gibraltar . dl 
New York. Teleg. mat. .. 582 | Grenada .. «2. o. e II 
North Atlantic. Teleg. cable .. 11,520 , Hamburg .. T 
Novorossi+k . e 88 | Jersey and Guernsey 421 
Penanz. Teleg. mat .. 856 Malta oe oe Ц 
Port Elizabeth n. . . 950 | Melbourne .. 281 
Shanghai ..  ..  ..  .. 893 | Odessa оа Nu 100 
Bingapore .. "n s .. 466 Oporto өө oe 
Bt. Petersburg .. T .. 200 Otago.. T oe 178 
Bydney "uu Penang 31 
Teneriffe ..  .. eo ee  ]|9 | Piræus s T As 890 
Townsville... — ..  .. .. 14 | Port Chalmers 231 
Wellington ... 128 | Port Elizabeth ..  .. 220 
Yokohama .. 8 „ 49 Rio Janeiro. Teleg. mat. (8 
„  Teleg.mat... .. 99 Santos. Teleg. mat. 100 
Shanghai. Teleg. mat... 4.710 
Singapore .. T oe 
St. Petersburg 102 
Sydney 5 497 
Tientsin. Teleg. mat. 23 
Vigo. Teleg. mat. ee Q 253 
Wellington. - ee TED. 
Yokohama .. ee ee .. 8 
Total .. £19,516 | Total. 21809 


Foreign Goods Transhipped. 


Byracuse ee ee oe „ #106 


_ X. eel 
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Book Received.— Annual Report of the Smithsonian 
Institution, 1897. Washington City, 1898. 


British Insulated Wire Company.— The direotors of 
the British Insulated Wire Company, Limited, announce that in view 
of the growth of the company's business, the output for the first four 
months of 1899 showing an increase of £80,000 in value over that of 
‚ the corresponding period of 1898, and the company having now on 
its books orders to the &mount of more than £300,000, they ihave 
decided to issue the 12,500 6 per cent. cumulative preference shares 
of £5 each, which form the part of the authorised capital still remaining 
` unissued. The issue will be strictly confined to existing preference 
and ordinary shareholders, and will be allotted at a premium of £1, 
and in the proportion of опе new share for every 5gths now held. 
Dividends on the shares of this issue will commence to acorue from 
July 1st next. 


Brussels Electrical Exhibitioa.—This Exhibition will 
not be opened till June 3rd instead of June 1st as hitherto stated, 
owing to His Royal Highness Prince Albert being unable to attend 
on tbat day, he having to open an Industrial Exhibition in Ghent on 
June let. English exhibitors are requested to make immediate 
application to the secretary for a document (if they have not already 
received one) to be filled up with particulars of their exhibits, so as 
to enable the goods to enter Belgium free of duty with half cost for 
carriage on the State Railway in Belgium. "They are also requested 
to forward their goods as soon as possible as it is desired to have 
everything complete on the opening day. 


Lists.—Mesars. Allan & Adamson, Limited, send us 
illustrated price lists of several types of the "Allan" accumulators. - 


Change of Address.—Mesars. Venner & Co. have re- 
moved from 10, Delahay Street, to 6, Old Queen Street, Westminster, 
B.W., where all future communications should be sent. 


Charge.—At the Guildhall on Saturday, Herbert Adams, 
electrician, was charged on a warrant with conspiring with a man 
named Owen (not in custody) to obtain, by means of false pretences, 
of Mr. J. Phibbs, clerk in the service of a firm of French manufac- 
turers having cffices in the Wool Exchange, a quantity of cable, &c., 
to the value of £114. The information on which the warrant was 
obtained having been read, the prisoner was remanded. 


Electric Power in Shipbuilding.— The Sunderland 
Forge and ing Company, Limited, who are now engaged in 
fitting a very complete equipment of electrical power plant at the 
works of Messrs. B. P. Austin & Bons, haye also received an order 
from Messrs. John Priestman & Oo. to fit their. extensive ship- 
building premises at Oastletown with a similar equipment of electric 
motors for machine driving purposes. 


Electric Swing Bridge at Northwich.— On Sunday 
last, the electrical machinery for actuating the wedges and 
the navigation swing bridge erected on the river Weaver at North. 
wich by the Weaver Trustees, was tested with satisfactory results. 
This is the first instance in Great Britain of a swing bridge being 
worked by electric power. The bridge itself is entirely novel, and is 
partially water-borne on a circular pontoon. Another bri in fac 
simile is being erected in place of the old Northwich town bridge. 


Electrical IIlumination.— H. R. H. the Dake of York 
honoured Messrs. Cooper's new Exhibition Tableaux Lumiczes et 
Decoration Electrique, at their Galleries, in Great Pulteney Street, 
W., with a visit on Tuesday afternoon. 


Electrical Wiring Prices.—A meeting of electrical 
engineers was held on 12th inst. at the Hotel Métropole, Foster 
Square, Bradford. Mr. A. J. Harris presided, and there were present 
Messrs. Frank Little and H. Addison (representing the National 
Wiring Company, Limited), Messrs. Rhodes and Webster, Mr. 
Collinson (Messrs. Collinson Bros.), Messrs. H. Meyers and J. N. 
Atkinson (Messrs. A. J. Harris & Co). Apologies for absence were 
sent by Mesars. Ullathorne, Davies and Barnes. Mr. Harris explained 
that the meeting was called to discuss the t unremunerative 
prices for electrical wiring, and, if possible, to adopt a standard rate 
of wages for ical wiremen. proposed that the minimum 
rate for wiring from the Corporation mains should be 153. per light. 
An animated discussion ensued, and it was eventually decided, on the 
motion of Mr. F. Little, to adjourn the meeting to a date to be fixed 


subsequently, when крет of other firms interested and a 


representative of the Electrical Trades Union could be present. 


E.P.S. Batteries.—We recently stated that the Bradford 
Oorporation had given the contract for the storage battery lately 
advertised for to the Tudor Accumulator Company. We, however, 
understand that the Electrical Power Storage Company have received 
an intimation that their tender has been accepted for installing a 
battery of similar type to those which they have already supplied 
to the Liverpool Corporation for their trams, and to the Metropolitan 
Blectric Supply Oompany for their two stations. 


Fires.—A short cirouit of electric wires caused an out- 
break of fire on Friday last at the electric sto and battery works 
of the Headlands Company, Limited, 174, Allington Street, S.W. 
The switchboard in the storage room, on the ground floor, burst into 
flames, and much damage was caused before the mischief was over- 
come. 

The other evening a fire occurred on the property of the London 
Electric Supply Corporation, Limited, in & railway arch under the 
South-Eastern Railway in Southwark Park Road. A short circuit of 
VVV а switch box and a quantity 
of fittings. 


Liquidations, Dissolutions, Ke. — Creditors of the 
Yorksnire House-to-House Company must send particulars of 
debts, &c., to the liquidator (Mr. Grosvenor Talbot, 1, Whitehall 
Road, Leeds) by June 24th.. 

The Electric Organ Company, on May 5th, resolved to wind up 
voluntarily and appointed Mr. A. Foxworthy, liquidator. 

Messrs. J. R. Lee and J. McDonald (Lee & McDonald, electrical 
engineers, Canning Place, Liverpool) have dissolved partnership. 
Debts will be attended to by Mr. J. McDonald. 


The Midland Electric Power Scheme.—On Tuesday, in 
the House of Oommons, leave was given to introduce a Bill to con- 
firm a provisional order relating to the extension of the area of supply 
of the Midland Electric Corporation for Power Distribution, Limited. 


Personal.—Mr. A. A. Campbell Swinton has joined the 
board of the Oambridge Electric Supply Company, Limited. 

Mr. H. F. Parshall announces that on and after May 24th, his offices 
will be removed to 8, Princes Street, Bank, E.O., where all communi- 
cations must be addressed. 

Mr. O. W. 8. Crawley has acquired an office at Princes Mews, Gt. 
оог игн, Westminster, where all communications should be 

essed, 


Preston Electric Company v. Sampson.— At the 
Birmingham County Court last week the plaintiffs sued defendant 
who was manager of the Metropolitan Bank, to recover £59 for 
electric lighting work done. Counsel explained that the defendant 
had a private residence at Hampton-in-Arden, and in 1896 he 
employed Mr. George Wright Preston to put in an installation of the 
electric light. Preston subsequently converted his business into a 
limited company. The work was done and the total of the bill came 
to £139, but of this defendant had paid £80, and the action was 
brought to recover tne balance. Plaintiff gave evidence of the per- 
formanoe of the work. Before he concluded, however, the Judge 
suggested that Mr. Frederick Brown, who had been appointed by the 
Court at the request of the parties to value the work, should be 
called. This witness, estimating on the basis of an open contract, 
valued the work at £95.. His Honour suggested a settlement on this 
basis, but it was not accepted, and plaintiff resumed his evidence. 
He denied in oross-examination that the dynamo which was put in 
was not Sape of fulülling the defendant’s requirements. He was 
also questioned as to his charges being excessive. The defendant 
said that when the machinery was first started they could not get 
sufficient current to charge the accumulator. The dynamo should 
have done this ia ten hours, but they had to run it continuously for 
three days and nights. The engine should have run at 1,660 revs. to 
properly work the dynamo, but at that speed it had no effect. They 
increased it to 2,000 and produced current, bat it was at the expense 
of heating the s. Plaintiff suggested a engine, and on 
this being put ia it simply caused the dynamo to burn out. It set 
the armature alight, and he had to get another dynamo at a cost of 
£45. Apart from what he had paid plaintiff, the installation had 
cost him about £200.  Orossexamined: There was not a fixed 
amount for doing the work, but he did not object to paying for it at 
its proper value. The Judge said he did not think that plaintiff had 
proved any sufficient reason to alter the expert's figures, and therefore 
he gave judgment for the plaintiff fcr £15. 


Trade Announcements.—The Ivry Electrio Glow Lamp 
Company inform us that Messrs. Downie & Adams are no longer 
their agent in the United Kingdom, and that from May Ist they have 
opened a branch of their own at Connaught Mansions, 34, Victoria 
Btreet, B. W., where they keep a large stock of their well-known high 
voltage and ordinary lamps. All future communications should be 
sent there. 

Messrs. Nalder Bros. & Oo., Limited, inform us that Messrs. Mair- 
head & Co., of Prinoes Mews, Great George Street, Westminster, 
haye acquired the testing and scientific instrument branch of their 
business, and have taken over the whole of their electrical standards, 
drawings, test room plant, &o., as well as their test room assistante. 
Messrs. Muirhead & Oo. have engaged their works’ manager, Mr. 
O. F. Wilkins, and have also made arrangements with Mr. O. W. 8. 
Orawley, under which he will give advice on any matters regarding 
Nalder's specialities that may be submitted to him, The continuity 
of the business will thus remain unimpaired. 

Mesars. H. T. 5 & Oo., electrical and mechanical engineers, 
бс, of Bootle, who in January purchased the electrical engineering 
business of Messrs. W. & J. Robinson & Oo., have now removed to 
their new and specially built premises at Arkenside Street, Bootle, 
which are equipped with the most modern machinery and tools for 
economical and prompt execution of work. Several direct-coupled 
ship lighting plants, &c., are kept in stock. 

Mr. Н. T. Sally has started in Bristol as electrical and mechanical 
consulting engineer, at 1, Queen Anne Buildings, Bristol, having 
given up his business as contractor. 

Messrs. Welch & Fry, electrical engineers, are shortly removing 
rata No. 113, London Wall, E.O., to No. 90 in the same thorough- 


Mossrs. J. & A. Anderson, of 62, Robertson Street, Glasgow, have 
recently been Appointed agents for Bcotland for the sale of cables 
and wires for electric purposes, on behalf of Mr. I. Frankenburg, 
cable manufacturer, of Balford. | 

The Vesuvian Insulator Company, who are manufacturers of all 
kinds of moulded insulators and line material for electric tramways, 
have opened a branch at ht Mansions, 34, Victoria Street, 
S.W. We understand that their material is largely used by tramway 
constructors on the Continent. | 

The Concentric and General Contract Company (Messrs. J. A. Oross 
and W. Mossop) have commenced business at 52, Queen Victoria 
Street, E.O., for carrying out general contracts relating to the supply 
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and distribution of electricity. A special feature will be made of the 
J. D. F. Andrews concentric system, and the firm will also introduce, 
where suitable, a system in which twin wires will be used, both 
conductors being insulated and protected by iron armouring. 


ELECTRIO LIGHTING NOTES. 


Ambleside, —The agreement between the District Council 
and the Windermere Electricity Company has been prepared and is 


now with Mr. Hopkinson, the 


Blackburn.—The paragraph headed Longton last week 
should have appeared under Blackburn. 


Bolton.—The Gas and Lighting Oommittee last Friday 
approved of a report on street ligh prepared by Mr. William 
Smith, gas engineer, and Mr. James Parker, lighting superintendent. 
These officials were requested to undertake this task consequent upon 
a communication which was received from the Electricity Committee 
suggesting electric arc lighting for the principal streets in the town. 
Generally ing, the report is unfavourable to the general intro- 
duction of the electric light, but as far asone can jadge, the objection 
is based entirely on the question of the increased cost which 
would be entailed by the change. The officials named вау: — 
"As instructed by the Committee, we visited Southport and 
Liverpool to see the street lighting in those towns, and as Liver- 
pool is & commercial city, more like Bolton than Southport, 
we purpose to report on what we saw there, both as to tho light and 
oost of same. In the first place, we may mention that the Corpora- 
tion of Liverpool are the proprietors of the electric light works, whilet 
the gas works belong to a private company. The Oorporation have 
introduced electric arc lighting into sey treets ; they have fitted 
up 133 arc lamps of 600 * nominal, the lam а 
placed 50 yards apart ; 3d. per unit is charged for the current, and, in 
addition, the annual maintenance charge amounts to £3 19s. 4d. per 
lamp. The town is lighted principally by single and double incan- 
descent gas lamps, which gave a very fine light. These incandescent 
lamps are placed 40 yards apart, on each side of the street or road, 
and give all the light that is required. We consider this mode 
of lighting to be preferable to electricity, as the lights are 
not so far apart, and the light is nearly equal over all 
the street or road. We consider that the main factor in street 
lighting is to have the streets wall lighted at as lowa cost as possible. 
The Corporation of Liverpool find that they can light their streets 
well at & much less cost by incandescent gas lamps they can by 
electricity, and hence they are extending this mode of lighting over 
the whole town. At present they have 4,000 of these lamps in use, 
and extending rapidly. The cost of lighting by electricity they find 
to be £750 per mile, with lamps 50 yards apart, on one side of 
road only, or in the centre of the road if found convenient; by 
double incandescent gas lampa, £127 per mile; for single incan- 
descent gas lamps, per mile; and for ordinary gas lamps, £81 
per mile, all being placed 50 yards apart, the same as the arc 
lamps. Seeing that the annual cost lighting the streets with 
electricity in Liverpool is six times greater than that of gas, the 
lamps being placed the same distance apart, and bearing in mind the 
fact that the Lighting Committee of the Liverpool Corporation have 
decided to light the whole of the city with incandescent lamps 
during the next four years, there can be no doubt as to thelr « opinion 
as tothe most economical and satisfactory system. In the case of 
Bolton the arc lamps were to be fixed 80 yards apart, and after mid- 
night 160 yards apart, as compared with l being only 50 yards 
apart. In our opinion this would not light the town in a satisfactory 
manner, nor nearly so well as it would bo by single and double incan- 


descent gas lamps placed along the streets or roads, say, 20 to 30 
yards apart.” report then goes on to show that to light certain 
streets in Bolton, as proposed by the Electricity Oommittee, 


the cost wculd be £900 per annum, and if 
£1,440, with cne half the lamps extinguished at midnight; whilst 
for incandescent gas lamps on both sides of the streets 40 yards 
apart, the cost would only be £566 5s. per annum. This would 
allow of 200 lamps being lighted the whole night through. They are 
of opinion, however, that to light the town properly, the incan- 
descent lamps should be placed; say, 20 yards apart and the electric 
lamps 50 yards apart. It the lighting of the streets in this way were 
adopted, the cost would be as follows:—Double incandescent gas 
lamps, 20 yards apart, would cost per mile £320 2s. : single incan- 
descent gas lamps, 20 yards apart, would cost £225 2s. 8d. per 
0 lamps, 50 yards apart, and maintenance as at Liver- 

The Electricity Oommittee of the Bolton Oorporation at its 
meeting on Friday last resolved that the sum of £1,000 should 
be handed over out of the year's profits in aid of the rates. This 
is the first time the Committee has been in a position to do 
this, because, up to last year, when £306 16s. 9d. was placed to 
reserve fund, the whole of the profits earned were swallowed up in 
the repayment of loans and interest on same. The gross profits on 
the working of the financial year ending March 31st last amounted 
to £4,536 Зв. 21. as against £3,160 7s. 7d. in the preceding 12 months. 
Of this, £1,598 15s. 5d. was absorbed by interest on loans, and £1,731 
13s. 3d. ia repayment of loans, the balance of £1,205 14s. 6d. The 
total income was £7,942 6s., made up as follows: — By sale of elcc- 
tricity (less discounts, £700 158. 3d.), £6,987 2s. 3d. ; rental of hired 
meters (less 5s. 2d. for allowances), £219 Os. 11d. ; and electric fittings 
trade, £736 28. 10d. The fittings sold and work done represented 
£6,526 2s. 1d., whilst the cost in wages, for materials, and for interest 


laced as in Liverpool 


i» 


el, &o.), £2,389 13s. 9d.; repairsof mains, fuses, &c., £70 13s. Id.; 
management expenses rates, 
and taxes £248 15s. 6d., and deputation 5 £51 17s. 11d. Bad 
debts are represented by £14 9s. 6d. In the account showing liabili- 


f 

pared with 27:00 per cent. in 1898, 2973 in 1897, 
31°34 for 1893. The total length of mains laid is 50,870, and 
AES of consumers 559, as against 34,750 and 390 respectively 


Bootle.—Last week the Watch Committee recommended 
that application be thade for borrowing further sums for the purposes 
of electric lighting and traction, and this was passed by tbe 
Council, but an amendment was also carried instruc the Com- 


this 
23:04 per 
and 
the 


rt has been presented to, and discussed by, the Council, 
1) the amount already expended on street lighting by elec- 

icity, together with an estimate of the annual cost of the same; 
(2) the ccat of lighting the same area with gas during the previous 
twelvemonth ; (3) the cost of lighting the same area by incandescent 
gas, on the lines of the system adopted by the Lighting Oommittee 
of the city of Liverpool. 


Bradford.—The City Council has сера the гесош- 
mendation of the Gas and TS pply Committee that the 


u 
price of electricity for power should reduced to constant users 
1d. per unit, and £o intermittent users to 2d. per unit. ; 


Bromsgrove.—A communication from the English 
Industrial Company, offering terms for lighting the by elec- 
tricity, bas been referred to the Lighting Oommittee. 


Carlisle.— The publio inauguration of the electric liglt 
installation was to take place last week. 15 


Chatham.— The Council has given the contract for the 
electric wiring of the Town Hall to Messrs. Stevens & Barker. 


Chester.—The electric light accounts for the year ended 
March 25th last have been completed, being the second full year of 
working. There із а balance of £4,611, with which it is proposed to 
deal ss follows:—To interest on capital expended, £1,441; sinking 
fund, £1,317; preliminary expenses written off (balance) £1,052; 
reserve fund, £800. 


Cheste1field.—Tke Electrical Energy Committee recently 
considered the report, plans, and estimates of the W 
Company on the proposed supply of electricity for public and private 
рио. Also Mossrs. Davies & Oo.’s letter on the subject of sup- 
ply g electricity. The further consideration of the question was 


Clerkenwell.—At the last Vestry meeting a was 
brought up from the Electric Lighting Oommittee, which did not 
propose to goto Parliament for powers at present to light the parish 

y electricity. 

Colwyn Bay.—Mr. 8. V. Clirehugh recently reported to 
the Council upon his examination of the | -buil adjoining 
the generating station, by which it was shown to be visable to 
erect t buildings unless a larger sum was expended. Plans 
showing provision which would meet the demand for electricity 
during the next 10 years were submitted together with a tracing of 
the tem buildings and plant which would not exceed the 
amount previously named. Mr. Olirehogh was instructed to com- 
plete the drawings and estimates for the Local Goverment Board in 
accordance with the tracing No. 400, i c., the erection of a -temporary 
шш having an iron chimney 80 feet and a dlamoter of 4 feet 

ches. 


Consett.—The Urban District Council last week discussed 


the question of incandescent gas v. electricity. An riment with 
the former has been satisfactory, and is to be contin One speaker 
drew attention to the question of combining refuse with 


g destructors 

an electric lighting installation. The Lighting Committee has had 
the matter o ence lighting under consideration, and deferred it 
while waiting for plars which were being prepared. The 

whole subject will be farther gone into by the committee shortly. 
Cromer.—The Highways Committee has met Mr. Cozens- 
(Messrs. O'Gorman & Cozens-Hardy) and consulted him м 
to the establishment of electric light works, and also considered the 
replies which had been received from various towns. The Com- 
mittee postponed action until the next meeting of the Committee, and 
resolved that in the meantime a digest of the 
that Mr. Cozens-Hardy be required to furnish a fu 
that notices be sent to householders in the district inquiring 
they would take a supply of electricity in the event of works being 


established, and that negotiations be entered into with the Cromer 
Hall trustees for a site. 


Croydon.—The Croydon County Council on Monday 
considered a report on the electrical undertaking which has now com- 
leted ite first year's history as а municipal undertaking. The 
Fighting and Electricity Committee reported that the accounts of 
the year's working showed a gross profit on the year of £5,340. О! 
this sum £4,092 2s. 8d. had been transferred in payment of interest 
and sinking fund on loans, leaving a balance of net revenue for the 
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year of £1,247 17s. 4d. In consequence of the refusal of the Local 
Government Board to sanction а loan for the payment of the premium 
to the British Thomson- Houston Company, £1,000 had been allocated 
to pay off this sum, leaving a balance of £247 17s. 4d. to carry for- 
ward to next year's account. The committee pointed out that a con- 
siderable portion of the works on which capital had been expended 
during the year, and on which sinking fund and interest had been 
paid during the same period, had not during the year been fully pro- 


extensions which were included in the capital 
year, but the full revenue which might be expected from connections 
to these cables would not be received uatil the current year. The 
committee referred also to a report presented by them in December, 
in which they recommended the adoption of the principle involved 
ia the “ msximum demand system” of c for the electric light, 
which principle the Oouncil then adopted. The committee now 
recommended that the charge for current be made, at the option of 
the consumer, on the maximum demand system at the price of 7d. 
a unit for the first hour’s average demand, and 24 a unit for the re- 
mainder of the supply. The Council adopted the committee's report 
and reco on. 


Derby.— The Board of Guardians on Tuesday resolved to 
light the poor law offices and buildings with electricity. 


Doneaster.—The Electricity Committee has recom- 
mended that an electrical engineer, to act as clerk of the worke, with 
the prospect of becoming the resident engineer if satisfactory, be at 
once advertised for. Г 


Douglas (1.0.M.),—The Town Council had a long dis- 
cussion last week regarding the recommendations of the Electric 
Lighting Committee. Prof. Fleming’s appointment to act as engi- 
neer C electrical undertaking was 
confirmed. 


Droylsden.—The London Gazette contains notice of the 
transfer of the District Council's provisional order to the Manchester 
Oorporation. 


. Dunkalk.—The Пашан Syndicate having delayed to 
own Council for the transfer of the 


powers. 


Dundee.—At the las; Town Council meeting Councillor 
Longair submitted a letter from the Caledon Shipbuilding and Engi- 
neering Oompany, Limited, making another offer to supply the 
dynamos and engines for the Dundee electrical station at a cost of 
£10,208, exclusive of spare gear, the price of which would bejthe 
viously quoted by them. In a note the letter pointed out 


Edinburgh.—At last week's Council meeting, on the 
minutes of April 10th being submitted for approval, Mr. Auldjo 
Jamieson moved disapproval of the recommendation adopted by the 

his absence to form a reserve fund for the purpose of 
renewals in the electric lighting department.—Bailie M'Kensie, in 
moving the adoption of the minute, 


lained the circumstances 
under which the report was taken up 


the Committee in Mr. 
Jamieson's absence. But he did not see that Mr. Jamieson had any- 
thing to complain of, as the motion was practically what the Council 
had carried about two years ago.— А fter discussion, Mr. Auldjo Jamieson 
said that he would not press his motion. The minu 


tes were then 
Electric Lighting Oommittee has resolved, on a representation 
the resident trical engineer, to recommend the extension of 
the electric lighting subway from Picardy Place to Little King 
Street, at a probable cost of £1,500. They also recommended the 
accsptance of several estimates, among which were one for the supply 
of “ feeders,” amounting to over £18,0C0, and another for work in 
connection with.the erection of water-tanks at Dewar Place station, 
amounting to over £500. 
Mesers. James Waldie & Sons have secured the contract for the 
supply of fuel to the Corporation Electric Lighting De ent for 
the year to June, 1900. o total amount required is 26,000 tons of 


Erith.—The Council has received letters from several 
parties anxious to supply electricity in the district. 
Grantham.—The Board of Guardians have resolved to 


defer the question of having the workhonee lighted by electricity 
until the cost of installation, maintenance, &c., be ascertained. 


Electric Lighting Oommittee recommend an immediate application 
to the Local Government Board for sanction to a loan for the 


present charges for current. 
Hammersmith.—In a recent re 


nearly 14 per cent. The result of the year's working shows a 
profit of £3,749 5s. 3d., and after the deduction of interest and repay- 
ment of capital, will leave a net profit of £1,420 1s. These are 
excellent results, considering that the period under review is the first 
whole year's working. When the important extensions now in hand 
are completed, and after allowing for an ample ressrve, the depart- 
ment will bs in a position to supply а maximum of 30,000 lamps 
alight at one time, or a further number equal to double the prese: t 


output. 
The Vestry will, from June 24th, reduce the price to consumers 
under Scale A to 6d. per unit for one hour and 3d. per unit after- 
Various tenders for buildings for the electricity works extensions 
have been referred to the Electricity Committee. 


Hanley.—An explosion occurred in an electric light main 
box in Vice Street on the 6th inst. On the same day an accident 
occurred at the electricity works. The main fiae in No. 1 boiler 
house collapsed, and the draught in that house being destroyed only 
three boilers (half the numbsr regularly used) were left to do the 
work. Instead of 120 lbs. of steam per boiler, the pressure did not 
exceed 70 lbs. Consequently the voltage was reduced from 100 to 
70. Some inconvenience was caused in the borough by the lowering 
of the light, but repairs were made by a quarter to eleven. 


Heckmondwike. — A meeting of ratepayers last week 
approved the Oouncil’s electric light scheme. 


Henden.—The District Council has appointed Mr. 
Robert Hammond to prepare a general report re electric lighting. 


Ipewich.—Before the annual meeting of the eastern 
district of the Incorporated Association of Municipal and County 
Engineers at Ipswich last Friday, Prof. Kennedy gave an address on 
the proposed electrieal works at Ipswich. 


Italy.—Aocording to the report for 1898 of the Socicta 
Edison di Elettricit à of Milan, the company's stations at the commence- 
ment of the t year were supplying current to private con- 
sumers to 69,555 inean nt lamps and бао пира an increase of, 
respectively, 13,352 and 77 on the year. energy was also 
4750 ирне for power purposes to electromotors, aggregating 

A Milan syndicate has secured concessions to utilise the water- 
power of several streams in the neighbourhood of Lake Como. I! is 
stated that the power available will aggregate 10,000 H.P., anda 
company is being formed to develop the same. 

Killarney.—It is stated that a syndicate intends buying 
the Muckross estate and working the lakes at a profit. Among other 
proposals is ons to utilise the water-power of Toro Waterfall by con- 
verting it by a turbine into electrical energy and conveying the same 
to Muckross House, which is to be used asa factory for extracting the 
valuable chemical compound, carbide of calciam, from the limestone 
with which the estate and the country round abounds, It is believed 
that further electrical can be obtained from the flow of the 
waters from the Upper . It is also proposed to fit out а small 
electric tramway to make the round of the Muckross demesne. 


Lambeth.—By virtue of the deed of transfer of the 
Vestry’s provisional order, the South London Electric Sapply Oor- 
poration undertook to lay mains in a number of streets, and deposited 
£5,000 with the Vestry as a tee for the completion of the 
works, that sum to be forfeited in the event of the obligations in this 
respect not being fulfilled within three years. The company have 
now. informed the Vestry that, with the exception of short sections 
of mains in Oamberwell New Road, Kenni Road, Harleyford 


Road, and Kennington Oval, they have completed the laying of the 


compulsory mains, and now asked to be « xcused forthe present from pro- 
ceeding with this particular work, on account of the poor prospects 
of obtaining custom on those four seciione, Having considered the 
question, the Vestry at the last meeting resolved to inform the com- 
pany ase the better course will be for them to carry cut the whole 
of the undertaking, and lay the mains in all the streets specified as 
compulsory in the deed of transfer. — РС ЛИ 


816 


THE ELECTRICAL REVIEW. 


[Vol 44. No. 1191, Mar 19, 1899. 


Leamington.—After sitting in private for some time 
on Tuesday to consider the special which the Board of Trade 
eed should be inserted in the provisional order for electric 

bting in tbe borough, the Council resolved to accept the order as 
amended by the Board of Trade, and that the Electric Light Com- 
mittee be instructed to forthwith enter into negotiations with the 


company with a view to acquiring the undertaking 


Limerick.—The committee appointed to consider the 
peces: of the Dublin District and Provincial Electricity Syndicate 
or the purchase of the gas works has recommended against the saie. 
The prios offered by the syndicate is £100,000, which represents 
about 20 years’ purchase of the average profit of £5,000. The Cor- 
poration committee has also decided not to putin force the provi- 
sional order obtained some time ago for electric lighting. It is' 
considered that if a private electric li; hting company set up in the 
city, the competition thus created would be for the city's advantage. 


Liverpool.—A memorial received from 160 owners and 
tenants of property situated in Newsham Park and the vicinity, 


objecting to the pro erection of an electric generating station 
upon land in Lister Drive, Newsham Park, bas been allowed by the 
Council to lie on the table. 


, Llandudno.—The Electric Light Committee last week 
elected Mr. T. T. Marks chairman for the coming year. It was 
stated that when the works were opened on January 5tb, there were 
only 250 ligbts. By Monday last week that number had increased 
to 6,000, and the demand was so great that they could hardly cope 
with the extra wiring, though the machinery was large enough to 
supply double the current. 


London.—At last week's meeting of the Court of 
Oommon Council Mr. Algar moved the adoption of a report from the 
Streets Committee on the subject of the supply of electric current to 
the City, together with a letter from Sir Oourtenay Boyle on the 
subject. The Committee recommended that the decision arrived at a 
fortnight ago to the effect that the debate should be adjourned for a 
month should be rescinded and the debate resumed. Mr. Algar moved 
that the debate should be taken with closed doors. After a short dis- 
cussion Mr. Algar withdrew his motion. At the last Court Mr. Algar 
moved that a letter from the secre of the City of London Electrio 
Lighting Company suggesting a erence should be referred to the 
Streets Committee with a view toa meeting. Mr. Alger, in moving 
the adoption of the report of the Oommittee, explained that since the 
last meeting of the Oourt a letter had been received from Sir Courtenay 
Buyle. It was evident that the matter could not remain tied up for 
another fortnight, and if the resolution which was adopted at the last 
Oourt was rescinded another fortnight would remain in which the 
Court could come to some definite decision. He moved, therefore, 
that the resolution adopted at the last Court should be rescinded. 
The Court unanimously adopted Mr. Algar's PEE Morton 
moved an amendment to the effect that £he town clerk should be 
instructed to ask the electric lighting company to submit to the Court 
in writing any proposition it desired to make.—Mr. Wood seconded 
the amendment.—Mr. Algar protested against that course being 
adopted, remarking that it was obvious that it would not save time; 
on the contrary, much valuable time would be wasted. He usked the 
Court to make up its mind what policy it intended to pursue. Was 
the Court going to declare ite intention to take advantage of the 
avoidanoe of the contracts and to say that it no longer 
them, or was the Court in a position to say that it would take over the 
electric lighting and work it? He appealed to the Oourt to come to 
some decision, as the position in which the Corporation was at 

resent placed was a serious one.—Mr. Hollington thought that 

. Morton’s amendment was not in the interests of the 
Corporation, and he advocated the holding of a conference. 
Mr. Deputy Johnson said it was all very well for members to talk 
about the existing contracts being null and void, but the Corporation 
had accomplished nothing. It had, in fact, only put an end to an 
obligation. Мо course for the future had been sketohed out. Bir 
Courtenay Boyle, however, wanted a reply forthwith.—Mr. Millar 
Wilkinson reminded the Court that only one side had been heard. 
It was quite possible that the electric lighting company had secured 
an opinion which was quite op to the opinion obtained by the 
Corporation, as he believed it was a fact that a person could always 
obtain the opinions he desired.— Mr. Millar Wilkinson said he was 
refer ing not to solicitors but to barristers.—Mr. O. T. Harris said it 
was obvious that the Oourt could not obtain in a letter alone the 
information it required.—Mr. Deputy Sayer warned the Oourt againat 
following Mr. Morton's advice, and being led into another bad 
bargain.— Mr. Lile said he thought that if the electric lighting com- 
pany really meant business it would speedily write and say what it 
was pre to do in the futare.—Mr. Turner asked why the Oourt 
did not boldly declare that 1t considered the existiog contracts to be 
null and void. On a show of hands, Mr. Morton’s amendment was 
negatived.— Mr. Harris then moved that the Streets Committee should 
be empowered to arrange a conference with the representatives of the 
elected lighting company, and that the committee should report 
forthwith to the Court.—Mr. Algar seconded this.— After further dis- 
cusaion, in which Mr. Morton, Mr. Brookman and Mr. Berridge took 
part, the motion by Mr. Harris was adopted almost unanimously. A 
conference will, therefore, be arranged, aud, as Mr. Algar promised, 
а report will be presented to the Court at the very earliest oppor- 
tunity. 

Tne City of London Electric Lighting Company is giving 
notice in connection with the Southwark electric lighting orc er, 
1591, that it ıs the inter tion of the company, after the expiry 
of one month, to apply to the London Coanty Council, as the 
local authority, for ite approval to alter the standard pressure of the 
tupply to consumers from 100 volts to 200 volts in the company's 


distributing mains, subject to the variation authorised by such regula- 
tions and conditions. 
The new extensions erected for the Army and Navy Co- 
ve десе, Limited, on the site of Hooper's dejó; are 
being wired by Mesars. Laing, Wharton & Down for 90 arc lamps 
and 470 incandescent lamps. As the society's plant is taxed to the 
utmost, and there is no available s for extensions, the current will 
be taken from the Westminster Supply Corporation. The work is 
being carried out to the specification of Mr. Bernard Drake. 


Lynn.—Prof. Robinson, in recent reports to the Elec- 
tricity Committee as to the p of the electricity works, said 
that he thought they would be ready by the end of May. Among 
the minutes adopted by the Oouncil last week was a proposal to 
accept the tender of Messrs. Spagnoletti & Orookes for wiring and 
fitting the theatre with 251 16-U.P. incandescents and a couple of 
aros at £308; also an instruction to the engineer to invite tenders 
for the wiring and fitting of the Technical School, to prepare a 
schedule of wires, cables, and materials required for the ensuing 13 
months, also to employ fitters as required for wi and fitting up 
consumers’ premises.” Mr. A. Howell of Dewsbury, has been 
appointed assistant electrical engineer. | 


Midgley.—The Sowerby Bridge District Council has 
written to the Midgley District Council, stating their intention to 
apply for a provisional order for supplying electricity within tbe 

idgley gas area. Midgley Council, however, propose to apply for 
& provisional order themselves. 


Monmouth.—The Rolls Hall, Lord Llangattock's jabilee 
gift to the town, has been fitted with 109 16.-O.P. and 45 8-C.P. 
lamps inside, and one 1,500-Brush arc lamp outside. Mesers. Siemens 
Bros. laid down the plant, and Mr. Waugh carried out the wiring and 
fliting. The Town Council has resolved to purchase a third turbine 
engine and dynamo for the electricity works extensions. 


Northampton.— Messre. Lea & Warren have jut com- 
pleted the installation of sn electrical plant at the new соев of the 
Northampton Mercury, Parade, Wisin beg The rotary printing 
machines and tbe linotypes will be wor by electricity, and the 
electric light is fitted in every portion of the extensive 
The Northampton Mercury will be first printed by 
Whitsun week. 


Ogmore and Garw.—The Ogmore Valley Electric Light 
Company bas intimated to the District Council that the period of 
their license is about to expire, and that they intend applying for s 
new order in July next. : 


Penzance.—The surveyor's electric lighting and refuse 
destructor scheme is being printed for the Council to have a fall 
opportunity of considering it. | 

Perth.—The Electric Lighting Committee discussed the 
question of sites with Mr. Hawtayne last week. Mr. Hawtayne sug- 


ity in 


) mentioned in his report should 


erected, which would cost some £3,000 more. The committee 
agreed to recommend to the commissioners to adopt a site near the 
Bmallpox Hospital, and Mr. Hawtayne was instructed to 
plans and specifications for the execation of the 


| ' necessary 
making provision for tho larger plant which he suggested should be 


erected—for the consideration of the commissioners. 


Rhyl.—The District Council has decided to apply for 
5555 с улы ш иы крнын 5 system at 
Brad в, Oldham, comm with Messrs. 
ni Deas, whose itary tas been accepted at Liandudno and 
other places. 

Rochester.—The city surveyor having notified to the 
Corporation thatthe Chatham Electric Light Company are in the habit 
of opening up the roads and pavements for their p without 
proper notice having been given, it was resolved that the town clerk 
require the company to give three days’ notice provided for by the 
Btatute. 

Russia.—The plant at the Fontanka central station of 
the Bocié:¢ d'Eclairage Electrique de Saint Petersbourg now comprises 
six units of 500 H.P. and а seventh 500-H.P. engine and dynamo is a 
present in course of erection. 


Ryde (I. O. W.).—As soon as the Council has procared 
its provisional order, a special meeting will be held to discuss what 
to do with it. 


Sheffield.—Mr. Bennett had given notice of -a resolution 
for last week's Council meeting to instruct the Watch Committee to 
report as soon as poesible as to the electric lighting of the main central 
streets where the tramway posts are already erected or are about to 
ba erected. He withdrew the motion, however, but at the same tims 
expressed the hope that the different committees would see their 
way to adopt the electric light, and so encourage its use by otber 
people in the town. ; 

Tne Electric Lighting Committee last week held back their recom- 
mendation that a new 1,000-kw. steam alternator be purchased from 
Messrs. Ferranti, because they wanted an opportunity for further 
considering the question. 


South Shields.—The Town Improvement Committee 
last week decided to substitute He clear light for gas in Westoe 
village and about a dozen streets in the borough. 

Tus Guardians have adjourned for a month a proposal to consider 
a scheme to provide plant to generate its own electric supply for tbe 
workhouse. 

(Continued on page 821.) 
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THE POTTERIES ELECTRIC TRAMWAYS. 


It is doubtless well known to many of our readers that there 
is in course of construction in the district familiarly known 
as the Potteries an extensive scheme of tramways and light 
railways. When completed the syatem will be 33 miles in 
length, and will serve the needs of one of the greatest 
industrial centres of the country, and one which has been 


hitherto badly. catered for in км to means of -transit and 


communication. 

This important development in electric tramway enter- 
prise is being conducted under the ægis of the British 
Electric Traction Company, ‘and the paramount advan- 


4 


PoTTERIES: 


tage gained by the work being undertaken by one company 
is that the system will be oontinuous and uniform 
throughout. 

The districts through which the lines radiate comprise 
seven important towns and many intervening villages, and it 
is clear that the efficiency of a tramway system which connects 
so many different places, all, doubtless, with conflicting 
interests, would depend upon the working mm 
being in the hands of one authority. 

Not only do we thus obtain a oontinuity of policy in the 
administration of the system, but traffic arrangements and 
conditions of service generally thronghout the district are in 
complete accord ; moreover, the economy of. working one 
large system is obviously greater than the average efficiency 
of a number of small ones. Following the method usually 
adopted by the British Electric Traction Company in the 


development of local tramways, а subsidiary compapy—the 
Potteries Electric Traction Company, Limited— was formed 
to work the lines under discussion. It has a capital of 


:£400,000, and the objects of the company were to construct 


new lines in the Potteries district of South Staffordshire and 
to acquire the tramways belonging to the North Stafford- 
shire Tramways Company and the tramways in the Borough 
of Longton, and of working all such tramways and light 
railways as one undertaking by. the overhead system of 
electric traction. 

It will afford some indication of the impo-tance of the dis- 
trict from a tramway point of view when it is mentioned 
that the population is estimated to be 885,740. That it is 
thickly clustered is shown by the following table, which 


t ‘ 
GENERAL meN OF PowER HovsEk. 


gives the number of inhabitants of the towns to be served by 
the tramways :— i 


population. 
Hanley ... 57,700 
Longton T ,050 
Fen iS 19,500 | 985,740 
Newcastle-under-Lyme онен 
Intervening and adjacent areas 175,500 


The powera to construct tramways in the various districts 
of the Potteries were not obtained simultaneously, hence it 
follows that certain sections will be completed before other 
portions of the system. The section we are abont to 
describe comprises practically the lines formerly owned by 


- the North Staffordshire Company, which have been now 


completely equipped for electrical working. The power 
F 
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hitherto employed: оп these tramways wes steam, the total 
length of track thus operated being 6} miles. From the 
records of 1897 we gather that the number of steam engines 
then in use was 20, the cars numbering 22. The mileage 
for the year was 174,916, and the passengers carried num- 
bered 1,989,047. The traffic receipts per mile run stood at 
14'75d., and the total expenses per mile run 9:04d. The 
м dividend paid on the ordinary shares was 3 per 
cen 

The contract for the electrical equipment was let to the 
Brush Company for £57,418, bat they sublet some portions 
of the contract as follows :— 


Buildings у bee .. Mr. Arthur Fawkes, Loughborough. 
Overhead equipment and en- 
gines. p iss .. Messrs. Blackwell & Co. 
Generators and motor cquip- 
ments ur dus .. British Thomson Company. 

It might appear strange that the Kidderminster contract 
which was given to the Brush Company was entirely equipped 
with their own plant, and the present one, also given to the 
Brush Company, is 
equipped with 
American plant. 
The matter is, how- 
ever, easily ex- 

ed. The North 
taffordshire con- 
tract was consider- 
ably anterior to the 
one relating to Kid- 
derminster, and was 
obtained at the 
time when the 
Brush Company 
were not manufac- 
turing equipments. 
Although the Kid- 
derminster line has 
been finished some 
time, the contracts 
were given out 
at a later date than 
those for North 
Staffordshire. 

The power house 
is situated in Stoke- 
on-Trent, on the 
site of the original 
tramway depôt, the 
line or section weare 
describing running in either direction; on one side as far as 
Longton and on the other side of the generating station as 
far as Burslem. As we have previously explained, this por- 
tion of the system comprises only a small part of the exten- 
sive lines the British Electric ion Company are now 
engaged on. The plant at the power house, some of which 
is illustrated in these pages, consists of B.T.H. Co. 
multipolar machines driven by McIntosh & Seymour 
engines, There are two dynamos, and they have each a 
capacity of 100 kw. The engines are horizontal compound 
condensing. Ledward ejector condensers are , and are 
supplied with water by a КМ dcn * [nvincible " centrifugal 
pump which is direct coupled to a motor. 

In one corner of the engine room is a 80-kw. generator, 
which may be driven direct from the bus bars of the line, or 
alternatively may be driven by an “ Universal” engine 
belted on to а pulley, which forms a coupling between the 
motor and the generator. 

The switchboard is of the usual tramway type; it is 
divided into panels, on which are placed the necessary 
instruments. 

A distinctly interesting feature of the power house is the 
negative boosters, of which there are two sets; but further 
reference will be subsequently made to these. The steam- 
raising plant consists of two Danks boilers, 30 feet by 7 feet, 
and having flues 2 feet 9 inches, The coal bunkers are 
arranged so that coal may be shot into them. A Green's 
economiser, the scrapers of which are driven by an 
electric motor, is employed, and for the feed water 
a Hayward-Tyler three-throw pump steam driven is used, as 
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well as an electrically driven pump with variable speed 
pulleys. А cast-iron feed water tank, in ore of storing 
12,000 gallons, is erected contiguous to the and this 
is supplied with water from the street mains. 


(To be continued.) 


OCEANIC RESEAROH AND THE SUB- 
MARINE TELEGRAPH. | 


Мг. R E. Peake, M. Inst C. E, and Sir John Murray, K.C.B, 
F. R. S., in a communication to the Royal Society of Edin- 
Loin on the survey of the cable route between Bermuda, 
Turk’s Island, and Jamaica, ss. Britannia, 1897, have given 


in а concise and comprehensive form the resulta of the 


work. 
Before dealing with this paper it may not be inappropriate 
to make some refer 

ence to previous 
work of a similar 
nature, во that the 


lenger, 1878 to 
1876, the science 


of oceanography 


from those who 


Before the advent 
of the under-sea 
telegraph the ques- 
tion arose, What's 
the use of deep sea 
soundings ? and at 


: = 2l 3 mir ° 
— ы 
Ai — nM — 
Porr ERRIESGC ELECTRIC TRACTION: Vigzw OF MoroR-DRIvEN PUMP AND MOTOR GENERATOR, è r 
: | that time it was м 
difficalt to answer 
in categorical terms as Franklin's question, What is the use 


of a new born babe ? 
In the discovery of the famous submarine telegraph 


plateau between Cape Race, in Newfoundland, and Cape 
Clear, in Ireland, a line of soundings some 40 to 50 miles 
apart, was considered sufficient evidence to justify the laying 
of a cable across the ocean, and the assumption that the 
cable of 1858 so soon ceased to pass any current owing to 
its being constructed on erroneous principles was less 
half the truth, for its projectors had not the light that deep 
sea soundings, as carried out in the present day, casts upon 
"IS occas for te f the preliminary lies 
e excuse for the poverty of the prelimi survey li 

in the fact that the methods in vogue für makin sound 
in those early days were primitive, and the knowledge of the 
Specimens obtained from the bottom was small. The officers 
of the surveying vessels often judged these to be clay, but 
examination by eminent microscopists has since proved 
they are filled with minute calcareous shells of Foraminifera, 
and minute siliceous shells of the Diatomacea. 

To-day we have improved upon the knowledge given us 
by early explorers, but experience has had its share in stimu- 
lating it. During the laying of the first cable between 
Lisbon and Madeira in 1874 by the cable ship Seine, the 
preliminary soundings were taken at distances of about 
25 miles apart, and showed a tolerably level bottom, with an 
average depth of rather over 2,000 fathoms. Slight un- 
evenness of the bottom was met with, but no one supposed 
that this indicated anything that could interfere with the 
laying of the cable, or its security when laid, During the 
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process of laying, however, and when the ship was passing bronght up, consisting of small granules oom of calcite, 


over one of the пек Md indicated, the cable suddenly 
and on sounding, a depth of one hundred fathoms 
was found in place of the ¿wo thousand expected. The 
sudden shoaling of the water had caused the cable to snap. 
No blame oould be attached to those in charge of the work, 
becanse the soundings on which they based their calculations 
were considered, in light of those days, sufficiently close, and 
were sup to give a guarantee of suitable bottom. 
Subsequently, in 1888, and prior to the laying of the 
cables between Spain and the Canaries, the ships of the ex- 
pedition, which was di from London on this work, 
were fitted out with the most modern applianoes, and pre- 
parations were made on an extensive scale for a thorough 
survey of the route. Mr. J. Y. Buchanan, F.R.S., of the 
scientific staff of H.M.S. Challenger volunteered to assist, 
and his experience and knowledge proved to ba of the 
service. | 


In a communication to the Times of December 7th of that 
re under the | 
sad of * Telegraph 


Enterprise and 
Rea Lad 


paper, now contains 
more soundings 
than Кы other 
ieoe o water 
cathe globe" 
Over 500 sound- 
ings were taken by 
the two ships of 
the expedition, and 
altogether, in the 
of the sea 
for a cable 700 
miles in | an 


by only 50 fathoms of water, and rising with steep sides 
from the general level of the ocean bed to a height equal 
to that of the Peak of Teneriffe above the sea surface. 

A coral patch was discovered with 435 fathoms at its 
shoalest part extending in east and west direction for 6 miles, 
and 3} miles from north to south, with such precipitous sides 
that in опе “ cast on the western ledge the sounding weight 
after striking bottom іп 550 fathoms, tumbled over and 
continued to sink, struck again in 620 fathoms, again 
tumbled over, and finally. found a resting place in 885 
fathoms. The coral from this h was examined by 
Prof. Moseley and pronounced to be Lophohelia Prolifera. It 
was found to be growing luxuriantly, the living stalks being 
rooted on dead branches of the same species. 

Taking the result of the Brifannia’s work iu ooeanc- 
graphic surveying, and reviewing the points worthy of 
notice, it is remarkable that no indication has been found of 
any upheaval similar to that which has produced the Ber- 
mudas group of coral islands, and shoals, crowning as they 
do, an eminence which rises abruptly out of the deep water 
of the Atlantic. 

The 182 soundings taken by the Britannia over the course 
along which the cable was to be laid, and covering a strip of 

d some six miles wide, have demonstrated to the 
satisfaction of the engineers of the expedition the evenness of 
the sea bottom in this locality, with its almost aniform depth 
of over 3,000 fathoms. 

The undoubted evidence (addnced by sounding No. 91) of 
hard bottom, or a hard object, in such a great depth as 2,994 
fathoms is of deep interest, and jt is a pity that the material 


of their dead selves to higher regions.” 
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should render it scarcely possible, in the opinion of an expert 

in the British Museum, to determine its souroe—whether of 

organic or purely mineral origin. | 
When experts are reticent as to such a rare find in the 


very deep water, it is well to refrain from speculation. At 
the. same time, we should feel inclined to view auch a spot with 


suspicion, and to such “a stony couch, bereft of its oozy 
bed,” take care to give as wide a berth as possible in finding 
a resting place for our cable. 

The formation of a coral bank on the western side of 
Grand Turk Island appears to ba an illustration of the 
“piling of Pelion upon Osa.” The vast area covered by 
the South of Florida, the Bahamas, and Cuba, is one teem- 
ing hive of building polyps that, in a variation of the words 
of Tennyson, they may be said to “rise on stepping stones 
that the south rocks near Sand ony in the 
assage are half a mile in error on the chart 
is a oorreo- 
tion, and serves to 
show the care taken 


The discov 
Turk's Island 


800 fathoms, which 
was found to join 
the Turk's Islands 
to the Caicos, would 
have been an awk- 
ward barrier had 
tLe establishment 
of & cable station 
on Тагк°в Island 
not averted it. It 
is not stated by 
Mr. Peake whether 
the formation of 
this ridge is coral, 
bat judging from 
the character of 
the bottom deposits 
in the vicinity, viz., 
Mud and 
Coral Sand, we 
assume that it is. 

Mr, Peake states 
that the cable be- 
tween Bermuda 
and Grand Turk’s 
Island lies in by far the deepest water of any cable laid u 
to the present time, not only in the maximum depth attained, 
but also in the average depth of the whole section. The 
deepest water obtained on the route of the cable was 3,118 
fathoms, and the mean depth from cable house to cable house 
2,782 fathoms. 

In one continuous ran of 24 hours, during which 172 
miles of cable were payed ont, the average depth was 3,044 
fathoms. 

The mean depth and mean temperatures along the route 
followed by the cable between Bermuda and Turk’s Island 
over a distance of 750 miles, were, Mr. Peake states, deter- 
mined with considerable accuracy. The difference between 
the observed temperature by thermometer and the calculated 
temperature from the observed resistances of the laid cable b 
Matthiessen’s coefficient for the resistanoe of copper at dif- 
ferent temperatures amounted to 3:2? F. It appeared at first 
that this discrepancy was due to an error in thermometer 
valuee, but the instruments having been verified at Kew, the 
supposition was not warranted. This led to a determination 
of the coefficient 17 tests carried out on the return of the 
expedition by Mr. H. A. Taylor, and these tests showed that 
the temperature cot fficient for the class of copper used in the 
cable was sensibly different from the coefficient obtained 
formerly by Matthiessen ; the alteration, it is said, having 
certainly only occurred within the last few years, and that this 
may be probably due to electrical deposition, being now em- 
ployed in the manufacture of conductivity copper, thus 
giving increased density, and consequently higher conduo- 
tivity. The new coefficient applied to the observed resist- 
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ea 


ance of the laid cable gave a mean temperature of 36:26? 
against 36:57? F. by thermometer. 

The notes which Sir John Murray makes on the deposit 
samples obtained by the ss..Brifannia are complete in detail. 
The deposits submitted for examination numbered in all 116, 
and are from depths varying between 224 and 3,150 fathoms. 
Arranged in zones of 500 fathoms they appear as followe, 


17 samples come from depths less than 500 fattoms 

22 » „ „ between 500 and 1,000 „ 
4 эз ы 99 » 1. 00 9 1, 97 
2 н 50 [y „ 1,500 » 2,000 » .t 
7 90 oe 99 pe 2 000 39 2,500 э. 

45 99 » ” "| 2,500 » 3,000 99 

19 iò si „ greater-than 3,000 „ 


in composition. 


NH 
И de 


| ы; j 
"E 
и дши 


LI 
TE 
i. 
f 
H LAN 
, 
- mm E 
iuh Р? 
“we 


| 
| 
| | fm 


f i Na 
"КШ au 
"du! a 

A 
_ - 


„1 а Е 


a 


` M 

| И 

! 
"ds 


and so moves the truck along. The load is adjusted 
so as to balance as closely as desired, and the man 
who pushes has no load to carry. Iu fact, he may 
arrange во as to require to bear down on the bar. Similarly, 
for animal traction, the same lateral bar is employed and 
slung to the saddle, but the bar is usually arranged 
double, one being attached to esch end of the vehicle, and 
they are connected by a longitudinal bar which is attached 
to the saddle and colíar. The animal bears no unnecessary 
or undesirable load. Given width sufficient for both truck 
‘and animal, and it is easy to see how cheap and convenient 
may be such a method for constructing pioneer railways. 
"The Engineering Times, which .illustrates and describes the 


. syatem, states that at Caborca, in Mexioo, a line of 21 miles 
in length, with rolling stock to carry 100 tons per day over 


‘the line, on)y cost when equipped £240 per mile, and it fs 
certain there must be many hundreds of miles of road in 


| 
| 
l] 
Wj | 
| 
* 
| 
A * 
А А » | 
; “ 


a 
PorTERIES ELECTRIC TRACTION: VIEW OF SINGLE SET. 


For 78 soundings, tabulated under the greatest depth as 
Red Olay, the description as set forth iu the summary gives 
the percentage of Calcium Carbonate, for Red Clay of a 
brown colour, as 11:6 per cent., with a few pelagic Fora- 
minifera and oococoliths. A residue (88'5 per oent.), 


minerals (2 per cent.). Silicsous Organisms (1 per cent.) 
-Sponge spicules, Fine Washings 85:5 per cent. 
(To be continued.) 


A Novel Mono-rail System.—A French engineer, M. 
H. F. Caillet, has brought out an entirely novel mono-rail 
system. It is unpretentious, and does not aim at high 
velocities. The inventiou is simply a single rail laid on the 
ground or on the usual sleepers, and the vehicles are carried, 
like bicycles, on two wheels in line, fore and aft. There is 
no attempt at an exact balance. For a manual truck there 
is а laterally projecting handle on which a man pushes, 


КА 


would enable an .осоввіопа! narrow part of 


countries like Spain or Venezuela where such railways 
would effect enormous economies upon the pack mule. A 
male, now limited to 800 lbs. of load, would do treble the 
work.on the mono-rail. The difficulty, however, which will be 
chiefly obstructive is that of breadth. Still, the economy possible 
road to be blasted 
out to sufficient width. There are, no doubt, many miles 
of country roads even in England where such a system 
would enable greater loads to be carried, owing to the reduc- 
сас dicar ошаса should be adaptable to elec- 
trical work. It might be made so in two ways—either 
using a light animal as the balance-pole bearer, and electrica 
power to do the real traction, or by carrying the balance- 

on an arm with a light wheel on the ordinary road 

the load being carried on the single rail, which could be most 
cheaply laid alongside roads not suited to heavier systems. 
The running friction of the mono-rail is very small, and an 
illustration is given of a truck of 4 tons capacity drawn by 
two horses up a grade of 1 in 20. We believe there is a 
field for this simple railway. A mono-reil system which 
aims at slow speeds is novel. 
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ELEOTRIO LIGHTING NOTES. 


(Continued from page 816.) 


Shoreditch.—The Vestry on Tuesday approved the action 
of the Lighting Committee in instructing Mr. Newton Russell, chief 
electrical engineer, to obtain estimates for a lathe, a 2-horse-power 
motor, and one light and one heavy drilling machine for the new 
workshop. I¢ was decided to authorise the Committee to purchase 
the plant as recommended by the engineer. The Protector Lamp and 
Lighting Company, of Eccles, near Manchester, submitted a tender, 
offering 5s. per lamp per annum for the privilege of advertising on 
the gas and electric lamps, totalling 1,175, for a period of three years. 
The offer, which was the only one received in reply to advertisement, 
was, however, not entertained. 


Southampton.— 31,739 units were sold during the 
month of April, being an increase of 14,231, or 81 per cent. over the 
number sold in April, 1898; the equivalent of 1, 238-O. P. lampe were 
connected in April, bringing the total up to about 20,500. The 
electrical engineer has reported that a momentary rise of pressure on 
the positive side of the network occurred on Saturday, April 22nd, at 
9.30 a.m., due to the starting resistance of the negative balancer 
being short circuited. The result was to break several lamps on con- 
sumere’ premises and to от fuses, The broken lamps were being 
replaced on application at the worke. The starting of the balancer 
bad since been effected by a different method, which prevented the 
possibility of the short circuit occarring again. The contract for the 
extension of the station for the battery house has been placed with 
Messrs. Playfair & Toole. 


Seuthport.—The Council has passed the minute of the 
Eleotricity, Finance, and Tramways Committees, recommending the 
borrowing of a sum of £55,000 for electricity purposes. 


Sta fford.— The Electric Lighting Committee reported to 
sideration. During the’ past yeas the undertaking has been fairly 
si on. past year the un airly 
successful, the amount of electrical energy generated showing an 
increase of over 15 percent. on the previous year, and the number 
of 8 О.Р. lamps or their equivalent connected being 7,346, an increase 
of 1,146. The department have been able to pay the whole of their 
working ses and interest upon borrowed capital, but the pay- 
ment to ing fund in reduction of capital will have to be drawn 
from the balance standing to tbe credit of the department. 


Stirling.—The National Electric Free Wiring Company, 
Limited, bas been bringing a free wiring proposal before the Police 
Commission Lighting Committee. 

The Police Commission last week decided to borrow £25,000 for 
electric lighting purposes. 


Sunderland.—The Lighting Committee has resolved to 
obtain a spare armature for No. 8 steam dynamo, at an estimated 
cost of £370 ; that additional instruments for the switchboard exten- 
sion be obtained, at an estimated cost of £55; that, owing to the 
increased demand for lighting at the Workhouse, the estimate for 
extension of mains thereto be increased from £2,200, already sano- 
tioned by the Council, to £2,350. 


Taunton.—The electrical engineer (Mr. E. B. Thornhill) 


bas re to the Council that the second steam alternator has been 
erected. Daring the past quarter the equivalent of 1,420 8.O.P. 
lamps had been conneoted with the mains. 


Teddington.—As a result of the joint opposition of 
Twickenham and Teddington, the Board of Trade has notified to the 
District Oouncil that the provisional order will not be proceeded 
with. | 


Tewkesbury.—The District Council proposes to make 
application for a provisional order. . a 


Wakefield. — The Electric Lighting Committee has 
decided to raise the salary of Mr. Brydges from £200 to £225, and 
by annual incrementa of. £25 up to £300. 


Windsor.—Preparations were begun here on Monday for 
the celebration of the Queen's birthday by the erection of a triamphal 
arch of floral design below Henry VIII.’s Gateway, on the Oaatle 
Hill It is to be illuminated at night by 1,000 electric lights. The 
Guildhall will also be electrically illuminated. 


Wormit.—On loch inst. an electric light installation 
was inaugurated, the leading inhabitants taking part in the celebra- 
tion. The streets are to be lighted by arcs. The public will be 
charged 6d. per unit. The work was carried ont by the British 
Illuminating Company, Limited, of Edinburgh and Newcastle, 
under the superintendence of their engineer, Mr. Joseph P. 
85755 The mes is viride ше pues at 5 

generating ¢ comprises a horizon igh speed engine 
Mr. R. G. Morton, of Errol Works, Perthshire; a dynamo by Messrs. 
D. Bruce Peebles & Oo., Leith. The capacity of the present 
plant is 350 lights. When completed the installation will be 
capable cf supplying 6CO lights, and will include a 300 ampere-hour 
xl two sets of eng iues and dynamos. The present plant 
with aid of the battery will supply about 60 houses. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Birkenhead.—At a special meeting of the Council on 
Wednesday the full scheme cf electric tramways was to be considered. 
Application is to be made for sanction to borrow £208,678 19s. 10d. 
for carrying out the scheme. 


Bolton-Ecdles.—' The Worsley District Couacil is con- 
ferring with Farnworth, Kearsley and Little Halton District Councils 
re the advisability of extending tramways through theirtownships. It 
is stated that in connection with the Bolton Oorporation scheme, 
several proposals have been propounded whereby the Bolton trams 
could be extended beyond Farnworth, where the present line finished 
right on to Walkden, through Worsley and Winton, and a connection 
established with the present Manchester tramway system at Eccles. 
Though in Ив infancy this scheme is said to be quite possible. 


Brighton.—The Bill of the Brighton Marine Palace and 
Pier Company includes among other things a proposal to make and 
work an electric tramway on the pier. 


Bromsgrove.—The Rural District Council has appointed 
a Committee to confer with a Committee of the Bromsgrove and 
North Bromsgrove Councils, if they thought fit, as to the арріісг- 
tion made to the Light Railway Commissioners for power to con- 
struct a light railway from Bromsgrove to the railway station, and 
from Rock Hill, Bromsgrove, to Li:kay Ead. 


Chatham and Gillingham.—Sir Courtenay Boyle held 
sn inquiry on 12th inst. at the Board of Trade, Whitehall, to hear 
objections to the confirmation of the order authorising the construc- 
tion of a light railway to be worked by electric traction between 
Chatham and Gillingham. Messrs. Ashurst, Morris, Crisp & Oo. 
represented the Ohatham and District Light Railway Company, the 
promcters of the scheme. There was no objection to the order, but 
the representatives of the various authorities sought to insert clauses 
for the protection of the roads, pipes, and sewers. 


Huddersfield. — The Tramwaya Committee of the 
Hadderifidld Oorporation has decided to recommend the Towa 
Council to include in their next Parliamentary Bill an application for 
powers to extend their tramway system. The extensions 
would be wholly within the b h boundary. The Lindley section, 
it is suggested, shoald be exten to Birchencliffs; the Lockwood 
section, to the borough boundary at Netherton; the Berry Brow 
section, to Honley; the Fartown section, to the borough boundary, 
with a branch off to the Ashbrow Road to Deighton, a circular route 
from Almondbury to Waterloo by Fenny Lane, and other minor 
extensions. For several of these extensions Parliamentary powers 
have already been obtained. The whole of the propone extensions 
would measure 11 miles 810 yards. It appears from the statements 
submitted to the Council that there is a desire on the part of some 
of the surrounding districts to come to terms with the Oo on 
in order to have the tramways extended to their respective dis- 
tricts—chiefly Holmfirth, Newmill, Kirkburton, Marsden, and Elland. 
The total approximate length of tramways necessary to connect these 
districts is 13 miles, and the estimated cost £130,000. The cost of 
the extensions referred to within the borough (114 miles) is estimate 1 
at £115,000. The last-named district extensions bring up the total 
to £245.000. The expenditure is estimated on the cost of electric 
traction. The Oommittee recommend that the town clerk be 
instructed to apply in the next Bill of the Oo tion for Parlia- 
mentary powers in relation to these proposals. 
mittee 


Leeds.—An effort is being made by the Leeds Tramways 
Committee to bave the equipment for the electrical tramway- to 
Headingley so far advanced by the end of June as to be able, during 
the three days of the England v. Australia cricket match, which com- 
mences on the Headingley ground on June 29th, totemporarily run a 
service of electrical cars between Boar Lane and the Oak. Already 
the majority of the side brackets are in position, and only the trolley 
wire remains to be fixed. The new 1,300 horse-power engines will 
not be ready until some months later, but the Leeds Mercury ander- 
stands that during the three days in question both the present 400- 
horse engines will be wcrked. Usually only one of the engines is 
used, the other being held in reserve in case of any misbap. As the 
traffic to Headingley during those three days is i ei to be excep- 
tionally large, the Committee feel justified in adopting exceptional 
means for coping with it. 


Leeds-Bradford.—The Select Committee of the House 
of Commons on 11th and 12th insts. resumed the consideration of the 
competing Bills of the Bradford and Leeds Corporations, which have 
for their object the extension of the tramway systems of the two 
towns. The chairman, Mr. Molloy, said that the committee found 
the preamble of the Bradford Bill proved so far as it relates to that 
part of the measure which covers the question of tramways, and that 
the preamble of the Leeds Corporation Bill was not proved so far аз 
the tramway portion was concerned. 


Limerick.—The proposed electric tramways gave rise to 
a short discussion at last week's meeting of the Harbour Board. The 
secretary read a letter from Mr. F. M. Fitt, solicitor, lodging the par- 
ticulars, and stating that an ap tion under the Tramways' Act 
was to be made to the Lord Lieutenant in Council, through the 


822 


THE ELEOTRIOAL REVIEW: 


(VoL 44. Nod. 1,121, May 19, 1699, 


Corporation, and as the proposed tramways would affect 
portion of the Harbour p ; the board were asked to state 
whether they assented to, or d from, or were neutral to the 
proposed scheme. After discussion, the matter was left over until 
the Oorporation has decided upon the matter. 


Londem.—The Board of Trade have recently confirmed 
the London United Tramways, Limited (Light Railway Extensions), 
Order authorising the construction of light railways in the Oounty of 
Middlesex from Uxbridge to Hanwell. 


Lowestoft.—The Light Railway Commissioners held an 
inquiry last Friday into the application of the East Anglian Light 
o Railway Company for powers to run from Southtown to 
Kessingland, through Lowestoft. Among 


Power and Traction Company), Mr. Walter Beer (of Mersrs. Seaton 
and Beer, engineers for the scheme), and Mr. W. О. C. Hawtayne 
(electrical engi and joint engineer for the scheme). Mr. Beer, in 
the course of his evidence, said that the gauge would be 3 feet 6 inches, 
the overhead wire system being adopted, current being supplied by 
the Corporations of Yarmouth and Lowestoft. Evidence in opposition 
was given against the scheme by the Great Eastern Railway. Various 
other points were raised, and these Lord Jersey intimated would be 
duly considered. — 


Newcastle-on-Tyne.—The report, or as it has been 
called “ public manifesto," which was recently prepared by Mr. Laws, 
the borough engineer, in the course of which he wrote in ro un- 
measured terms against the adoption of the overhead trolley for 
Newcastle, has been withdrawn. 16 was an ably put together 
report, no doubt, but it was not in accordance with the remit 
of the Oouncil, and, farther, in the words of the chairman of 
the Tramways Committee, it “cast serious reflections upon the 
members of the Oommittee.” The Oommittee had a long debate 
on the matter last week, after which Mr. Laws said he was astonished 
to find that his report had caused personal pain to committeemen and 
councillors, and he expressed his regret and asked to be allowed to 
unconditionally withdraw the report. This was to, and he 
will now report as to the Oouncil’s simple remit, which was: As to 
whether in the streets in the centre of the city some system other 
than overhead traction is practicable, to be worked in conjunction 
with the overhead system in other streets.” 


those present were Mr. 


general view that work should be ccmmenced at the very earliest day 

sible after the parsing of the Bill, and that all preparations should 

made in the meantime for going om with the work. In a com- 
munication from Mr. Ho „it was suggested that the rails 
shovld be 108 lbs. Instead of 96 lbs., as given in the expert reports, 
on the ground of greater durability and proportional economy. The 
committee -advised Mr. Lawr, borough engineer, to through to 
Manchester, where he would see a section of the heavier metal and 
be able to talk it over with the electrical engineer. 


to the Compton section of the undertaking. It was su 


Neck ate which shortly be 
this it was proposed to strike out of the Oommittee’s recommenda- 
tion that “ spon sanction beisg received the scheme be proceeded 
Hass pa qui yas pobo Ari four "оча but this ты only 
one e casting v yor. апу event, however, 
electric traction will be in on the Prince Rock route long 
кылда effect can possibly be given to the proposal to extend the 


ed. In orderto give effect to 


Ringsend.—The bricklayers at work on the erection of 
the Dublin United Tram Companies have struck work because the 
oo complained that they were not working hard enough when 
on o e. 


Stafferdshire.—The Board of Trade and the Rowley 
Regis District Oouncil having given their sanction to the Electric 
Traction Com nu the construction of tramways in the Bradley 
Heath and Old districts, Mr. Law, of Kidderminster, has been 
instructed to immediately prcceed with the laying down of the rails 
between Cradley and Netherton. 


Stirling.—The electric tramway scheme of the British 
Electric Traction Company came formally before the Police Com- 
mission on Monday. It was remitted to the Lighting Committee. 


Swansea.—At Swansea the work of relaying the tramline 
is rapidly approaching completion and theerection of the generating 
station ів in band. It is expected that the line will be worked by 
electricity by the end of tho year. 


. TELEGRAPH AND TELEPHONE NOTES. 


Battersea and Post Office Telegraph Wires.— The 
Vestry reccntly granted permission to the Post Office authorities to 
lay underground pipes from Lavender Hill to the eastern boundary 


| road authority to inquire for what purpose the Postmaster-General 


proposes to use any telegraphe, and referring the Vestry to the 

Judgment of tbe Railway Commissioners in the case of the City of 
ndon. The Vestry bave, however, decided that the condition is a 

таса опе, and to inform the secretary that it cannot be 
t wn. i 


The Excessive Charge for Telegrams to India.—At 
the meeting of the members interested in tbe question of the reduc- 
tion cf cable rates, held in one of the committee rooms of the House 
of Commons the other day, Bir Edward Bassoon presiding, it was 


. agreed that the joint letter signed by the Telegraph Committee of the 


House of Oommons, and by the leading merchants, bankers, and 
exporters of China, Singa , and Australia, asking for a Parlis- 
mentary inquiry, should forwarded to the Chancellor of the 
Exchequer, Mr. Ohamberlain, and Lord George Hamilton. In the 
course of discussion it was intimated that the Viceroy of India was 
in sympathy with the object of the meeting; and one of the speakers 
cited figures which showed that only one telegram out of 110 passing 
between this country and India, the Far East, and Australia is a 
message of а social character, the other 109 having relation to purely 
mercantile matters. The expenditure in this connection by London, 
merchants alone was stated to be more than a million and а quaiter a 
year. | 


German Telegraphs to the East.—In connection with 


Baghdad and the Per- ian Gulf would fall urder German control, and, 
doubtless, form a serious competitor to the «xieting joint-purse lines, 
which are only able to keep up the present high charges for telegrams 
to Icdia owing to the present bad organisation on the Turkish line. 
We learn that the German vessel Altona has appeared off Muscat, 
and will probably visit other ports in the Persian Gulf. The reasons 
given for this action are that, in view of the great importance which 
the Persian Gulf must one day assume in the communication of 
E with Eastern Asia, Germany cannot preserve an attitude of 
indifference. The extension of the railway system of Europe to the 


shores of the Persian Gulf is only a question cf time, and should a 


German cable be laid to the Far East, the only le route lies 
Mw the Gulf, as Germany would naturally desire to avoid the Sues 


The German Trans-Atlantic Cable.—We understand 
that the cable steamer Britannia, belonging to the Telegraph Oor- 
struction and Msintenance Company, arrived at the As res early this 
week to take soundings forthe projected new cable between Germany 
and the United States. The result of this su: vey will be awaited 
with interest, as for several hundred miles along the route a depth 


exceeding 3,000 fathoms may be expected. 


. The Proposed Pacific Cable.—In the House of Lords 
on Monday last, the Earl of Aberdeen askcd Her Majesty's Govern- 
ment whether, in view of the importance of an understanding being 
arrived at between Her Majesty's Government and the Governments 
posed Pacific cable, Her Majesty's Govarament would be disporel t 
acific ca jesty's Government w o 
reconsider some of the stipulations recently set forth by them in 
relation to the scheme. The feeling on the part of Oanada and of 
the Australian Colonies, so far as he had been able to ascertain it, 
was that the conditions on which the Ge varnment were prepared to 
offer, for a period not exceeding 20 years, an annual subsidy not 
exceeding a maximum limit of £20,0:0 in any cne year,” were 
оош ка He was af:aid that an impression ars ig be 
created the Government did not regard the project that 
confidence which they had hoped for, and that, therefore, it might 
not be carried out with such facility as was desirable. The principle 
giving some contribution having been admitted, he could not hel 
thinking that it would have been a perfectly safe and асаан 
course for the Government to have gone a little further, not so much 
as to the amount, but as to the manner in which their sid was offered. 
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way, in such an undertaking as this, which was obviously, either 
directly or indirectly, for the benefit cf the Empire at large. The 


upon which the subsidy was offered. 

In reply, the Earl of Selborne assured the noble lord that there 
таз Do intention in the letter anncuneing the Government's decision 
upon this subject, either of throwing cold water upon a project of 
such great public interest, or of conveying trat decision in a manner 
which would seem to b3 ungracious. The matter had been a good 
deal discussed in the Press, and, somewhat to his surprise, particular 
stress had been laid on that paragraph of the letter which stated that 
the construction of this cable was of greater importance to Australia 
and Oanada than to the United Kingdom. . Surely the two proposi- 
tions were not incompatible. It might be feotly true at one and 
the same time that a project such as this might be of great general 
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interest to the Empire, and also that it would bave greater 
importance to specific portion of the Empire. He thought that 
what was meant to be expressed in the paragraph stated no more 
than the fact. It was open to anyone who read tke letter to form his 
own opinion as to whether the particular proposal which the Govern- 
ment made was the beat or not in the circumstances, but he did not 
think that anyone who really understood it in its financial aspect 
would say that it was пикш, because it was nothing more nor 
less than an offer to bear the full share of the annual burden, which 
had been suggested as appropriate by the Governments of the 
colonies concerned, and at the same time not to demand any share in 
any profits that might arise. That might or might not be the best 
attitude to adopt, but whatever opinion might be formed in that 
r2spect he did not think it could be criticised as an ungenerous offer. 
The maximum of £20,000 seemed, according to the evidence adduced 
before the Committee, to be the largest possible sum on the propor- 
tion of five-eighteenths that could ever fall проп the Government of 
. this country to bear. Tbe noble earl had commented on what he had 
described as the stringency and severity of the conditions. Those 
conditions, however, were only of the kind which the Treasury made 
it a rule to impose whenever this country bore a share in any project 
such as this one of the Pacific cable. ere was no ulterior motive 
lurking underneath them. They were merely those which the ex- 
perience of the Post Office and the Treasury had shown them it was 
percent to insist upon as the most likely to conduce to the efficiency 
of the work and the satisfactory maintenance of the service. But if, 
as would appear, the Australasian and Oanadian Governments had 
any objections to urge on any nd to the exact form in which this 
proposal had been made, Her Majesty’s Government were perfectly 
p to review the whole matter in the light of those representa- 
ons, with a sincere desire, if possible, to arrive at a decision which 
would be mutually satisfactory to all the Governments concerned. 

Lord Tweedmouth said he was glad to hear the assurance that this 

ment was open to revision, and that the door was not 
el He thought the conditions were extremely stringent and n 
fair, if all this country was to do was to ; in the event of a 
certain deficit, a pro ear up to the sum of 
£20,000. He did not look oe offer by Government to the 
Colonies as in any sense a li one. 

A rumour prevails that a certain cleavage of on has taken place 
within the Government as to tho assistance which ought to be given 
tothe carrying out of the cable scheme. At all eventa, it is asserted 
that Mr. Chamberlain would gladly see the utmost practical support 
given to the undertaking. ` 

General approval was expressed at the announcement made by 
Lord Selborne in the House of Lords that, in view of the dissatis- 
faction signified by the Australasian and Canadian menta, Her 
Majesty's Government are prepared to reconsider their attitude 
. towards the all-British cable scheme. It is understood that Mr. 
Ohamberlain was much impressed by the opinions placed before him 
earlier in the day by the Agents-General for the self-governing 
Colonies, and that Lord Selborne’s statement, which expressed the 
sinoere desire of Ministers to arrive at a decision which would be 
satisfactory to all the Governments concerned, was the official inti- 
mation of the outcome of the conferenoe. | 

The Central News is informed that Lord Strathcona and Mount 
Royal, as High Commissioner for the Dominion of Canada, accom- 
panied by the Agenta-General of some of the self-governing Colonies 
uf the Empire, had a conference with Mr. Ohamberlain at the Colonial 
Office on Monday on the subject of the new Pacific cable. The pro- 


Telegraphic Interruptions and Repairs:— 
Cam Don. Repaired, 


Сагара ... June 11th, 1898  .. - 
Eastern Telegraph Co.'s ca 
Ilo- 104... eee May 5th, 1899 eos ees 
Para- ба . April 10th, 1899 ... T 
LANDLINNS. 
Communication between 
Mossamedes and all In- > March 16th, 1899 ... 
83 Offices. oa 
mmunication ween 
Salonique and Monastir March 23rd, 1899 ... i TD 


&ndOochabasmbu(Bolivia) f May 9th, 1899 ... ee 


The Telephone Question.—It is stated that the directors 
of the National Telephone Company have made an important modi- 
fication respecting the rates for exchange telephone rervice within the 
Oounty of London. Hitherto the company’s tariff rates 
bave applied only in case where the subscriber’s premises are situate 
within 14 miles cf the company’s nearest exc , and if the 

remises have been situate at a greater distance an extra charge has 
en imposed for each addi half mile or 
directors have now decided that the ordinary rates are to apply 
generally throughout the Oounty of London withont regard to dis- 
tance, so that any person whose residence is situate within the county 
will be enabled to obtain the telephone service thronghout for £10 


per annum. 

It is also stated that the National Telephone Oompany has notified 
Norwich that it will acoept a £5 rental annum for calle within 
а radius of one mile from the central ex те. The present rate is 


£8 for a distance of half a mile. But the company also propose to 
limit the number of calls under the reduced rate to 800 per annum, 
while any calle after the first 800 must be paid for at 1d. each, or 6s. 
per 100 if paid in advance. | | 


The Telephone System.—In the House of Commons on 
Monday Mr. Rickett asked the Secretary to the Treasury whether 
the Government could make the provisions of the Telegraphs (Tele- 
phonic Communication, &c.) Bill applicable to non-eounty boroughs 
as well as to county boroughs; failing this, whether the Government 
would give special consideration to the cases of those non-county 
boroughs whose rateable value exceeded that of some of the county 
boroughs. The hon. member also asked whether it was the intention 
of the Government to proceed with the Telegraphs honic Oom- 
munication, &с.) Bill Bession ; if во, whether he could state when 
the second reading of the Bill would be taken. Mr. Hanbury said, 
in reply, I am sorry if the Telegraphs Bill has been delayed owing to 
my absence; but I hope that the second reading will be taken soon 
after Whitsuntide. It is intended to make the provisions of the Bill 


-extend to urban sanitary districts, subject, of course, to the discre- 


tion of the Postmaster-General in individual cases. That, of course, 
will include places like Scarborough. ' 


whether it can possibly supplant the wire т for ordinary tele- 
graphio purposes, thongh its value when ins 
inf a be h babilitie th of th 
ound to be among the pro s up to the present stage e 
wireless experiments, the report does not warrant a positive predic- 
tion that this will be secured in the new system. ` | 
With referenca to Mr. Preece’s lecture on therio phy” 
at the Society of Arts, Mr. H. W. Allen, secret to the Wireless 
Tele raphy and Signal Company, Limited, tes to the Times 
as w5:—"I am requested by my directors to state: 
That the Wireless Telegraph ager e are ready at any moment 
to instal the apparatus for effecting telegraphic communica- 
tion Letween Guernsey and Bark and between South Sand 
Head Lightship and Dover, by Mr. Marconi’s system. Oonsiderable 
correspondence cn the subject of the connection between Sark and 
Guernsey bas teken between the authorities of the Post Office 
and this company, but up to the present moment that De ent 
has not made sn acceptance of the terms which have been before 
them by my directors for апу out the above work. As an 
impression may be conveyed by Mr. Preece’s remarks that some 
objection exists on the part of my directors to undertake this work, 


Tam directed to inform you that these installations can be completed 


within a brief period of the receipt of an order from the Post Office 
to undertake them. In view of the perfectly successfal demonstrations 
which baye been made of the working of Mr. Marconi's system 
between Dover and Boulogne, a distance of 30 miles, it must be obvious 
that workirg between Bark and Guernsey, a distance of six miles, or 
between the South Sand Head Lightsbip and Dover,a distance of 
three miles, would not present the test difficulty. It is only 
owing to the weight and authority of Mr. Preece's name that we feel 
called upon to ask you to be gcod enough to insert this letter, as 
otherwise perhaps Mr. Preeoe's remarks would lead the public to 
believe that my company could not or would not oat the 
work opoe | the Post Office authorities and Trinity House.” 
A New York telegram to the daily press says that “ Mr. Marconi 
been allowed a second patent, covering the inclusion of his sensi- 
tive tube in a box, closed except for a small opening, and with a 
transmitter exterior to it for the purpcee of protecting the Hertzian 


waves from interference except as intended by the operator. Prof. 
Lodge tock out a patent for wireless telegraphy on A 16th last, 
m a total cf three American patents. Prof. uses an in- 


duction coil to increase and intensify the vibrations, and metallic 
cones to collect them. Heclaims to be able so to tune and synchronise 
his instrumenta as to ensure secrecy in ætheric telegraphy. 
On Saturday last the South Foreland lighthouse was visited by a 
commission from the Dutch Government for the purpose of inspect- 
Marooni's system. 
Netherlands Government e to adopt the system on their 
coast line for defensive purposes, and as a means of communication 
between lightehips and the shore. | | м 


OONTRAOTS OPEN AND OLOSED. 


Barton-upon-Irwell.—June 6th. The Guardians want 


tenders for the wiring and fitting of their new infirmary buildings, 
Green Lane, Patricroft. Specifications, ёс, from Mr. G. R. Peers, 
consulting engineer, 96, Deansgate, Manchester. 


Battersea.—June 7th. The Vestry wents tenders for the 


supply of mains, water. tube boilers, steam dynamos and engines. Bee 
Ы Official Notices " April 14th. 


Kent. Instructions, &c., can be obtained from Mr. R. W. Partridge, 
clerk of the Asylum Oommittee, 6, Waterloo Place, S. W. | 
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Birkenhead.— May 26th. The Corporation wants 


tenders for the supply and delivery of 100 electric meters. See 
" Official Notices " May 5th. 


Pia une 9th. The Corporation wants tenders 
or one 225-kw. direct current high d steam d o. 
1 Official Notices " this week. TO HS s 


Blackpool. — May 20th. The Tramways Committee 
тая tenders for ten bogie tramcars. See Official Notices” May 


Brighton.—May 29th. The Council wants tenders for 
the supply of auxiliary switchboards and switchboard gallery at the 
electricity works. See Official Notices May 12th. | | 


Christiania.—May 24th. The Secretary of State for 
Foreign Affairs has received a despatch from Her Majesty’s Consul- 
General at Obristiania stating that tenders are invited by the 
Obristiania Electric Works until May 24tb, 1899, for the supply of 
electric cables. Such particulars as have been received may be 
examined on personal application at the Oommercial Department of 


the Foreign Office any day between the hours of 11 a.m. and 5 p.m. 


Crewe.—June 1st. The Corporation wants tenders for 


boilers and economisers, engines and dynamos, centrifugal pump and 
motor, mains, battery, switchbcard, and travelling crane. See 
“ Official Notices” May 5th. 


Dudley.—June 17th. The Electric Lighting Committee 
wants tenders for water-tube boilers, economiser, steam d ов, 
balancers, switchboard, cables and street work, arc lampe, and travel- 
ling crane. See Official Notices this week. 


Edinburgh.—May 22nd. The Council wants tenders for 
us rem driven fans for induced draught. See Official Notices 
y 5th. 


Enniskillen.—May 22nd. The Urban District Council 
invites tenders for supplying and fitting up gas engine, dynamo, and 
complete electric light installation. for lighting Rex Town Hall, 
Enniskillen, according to plans aud specifications prepared by 
Messre. Anthony Scott, M.S.A, and Wm. A. Scott, A.R I.B A., archi- 
tects, and which can be seen at their office, 16, William Street, 
Drogheda, or at the Town Clerk's office, Enniskillen. 


France.—May 25th. The French Post and Telegraph 
Authorities in Paris are invi tenders until the 25th inst. for the 
supply of 240,000 porcelain insulators. Particulars may bs obtained 
from, and tenders are to be sent to, Le Sous Secre d'Etat des 
Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 


Hackney.—June 18th. The Vestry invites tenders for 
trenching, troughing, cables, joint boxes, jointing and house services. 
Bee “ Official Notices " May 5th. 


Halifax.—Msay 26th. The Corporation wants tenders 


for 100 tons of 2-inch and 2j-inch cast-iron pipe. See Official 
Notices” May 12th. 


poe re une Ist. The Guardians of the Poor of 
Bt. Islington, invite tenders from persons d to 

out the necessary works for the installation of the electric light at 
the- New Infirmary for the Parish at Highgue Hil. Further 
information, copies of plans, &c., from Mr. W. th, architect, 65, 
Chancery Lane, W.O. 


Kertch.—The Secretary of State for Foreign Affairs has 


tramways in that town. 


St. Pancras.—May 231d. The Vestry wants tenders for 


about 22 miles of -covered armoured cables. See "Official 
Notices " May 12th. : 


Sheffield.—J une 5th. : The Health Committee is inviting 
tenders for engines, electric lighting t, pumpe, shaftings, pulle 
and other engineering work sunrise Asstractor: Particulars 
and specifications from the Oity Surveyor (Mr. Wikes), Town Hall, 
on payment of one guinea, returnable as usual. 


Spain.—June 2nd. Tenders are being invited until 
June 204 by the municipal authorities of Medina-Sidonia (Cadiz), 
for the concession for the electric lighting of the town during a 
period of 20 years. Particulars may be obtained from, and tenders 
05 a зе sent to, El Secretario del Ayuntamiento de Medina-Sidonia 

adiz). 


Southampton.— Jane 5th. The Corporation wants 
tenders for motor cars and equipment, and the electrical equipment 
of lines. See “ Official Notices" May 12th. 


Teneriffe.—June 14th. Tenders are being invited until 
June 14th by the Spanish Ministry of Public Works in Madrid for 
the concession for the construction and working of an electric tram- 
way between Santa Crus de Teneriffe and San Oristobal de la Laguna, 
Teneriffe. Tenders to be sent to La Direccion General de Obras 
Publicas (Ministerio de Fomento), Madrid, whence particulars may 
also be obtained. 


West Africa.—July 10th. The Compagnie de Mozam- 
bique, of 45, Rue do Alecrim, Lisbon, is inviting tenders antil July 
10th for the concession for the establishment and working of a cen- 
tral electric power station at Beira for lighting and power purposes 
during a period of 25 years. Particulars from, and tenders to, above. 


CLOSED. 


Belfast.—The Electric Committee has accepted the 
tender of Mesers. J. & W. Stewart for foundations for engines and 
boilers at the electricity works. 


Barton-on-Trent.—The Town Council has accepted the 
tender of Messrs. J. Fowler & Co., Limited, for the alterations and 
additions required for the switchboard to acoommodate the new 
machinery (£163 exclusive of fixing); also that of Messrs. Green for 
economisers at £224 including fixing. The mains are to be extended 
along a number of thoroughfares and the Manchester Steam Users’ 
Asscciation have been instructed to examine and test the new 
boilers. 


Derby.—The London Crane Works have secured the 
Council’s contract for an overhead hand crane for the electricity 
works at £195. 


Newington.—At the last meeting of Newington Vestry 
the tender of Messrs. Peto & Radford for wiring the municipal 
buildings in the parish was accepted in the sum of £630. This was 
the lowest of seven tenders submitted by the Electric Lighting Com- 
mittee, the highest being that of Mr. V. G. Middleton in the sum of 


£1,092 185. e amounts of the other tenders were as follows :— 
Vestry | Libr | Lava Depót Totals. 
=== all | arr. tories : 

2 „ DN | TM t 
= | £ 8. d. | £ 8. d. | E » " | ms 0 ^ m 550 

Free Wiring Compan 253 0 0 119 0 0 | 7 

Brush Company | 285160 | 112172 | @8511 | 981 118 |. 658 110 

Sharp & Piper 819 00 ; 195 00,990 C i 45 00 | 1,058 00 

Russell & Russell | 239 00 119 00' 990 0 278 00 | 735 00 

Roger Dawson.. 282 12 4 | M8 55 846 0 | 474 44 | 999 81 

Middleton ' 480 18 0 | 165130 912 0 | 855 100 | 1,002 18 0 

Peto & Radford ae po ей 0:0 250 00! 630 00 


At the same meeting the tender of the British Thomson-Houston 
Company, Limited, for the supply cf electricity meters, demand 
indicators, and main fuses, was accepted. 


Poplar.—The District Board has aoce the following 
tenders on the recommendation of the Electric Sistas deliver, 
Section A.—Engine and pump room equipment (inclu delivery, 
fixing and running forone month). Messrs. Orompton & Oo., Limited, 
£16,950 (including £110 for slotted armatures) Section B.— Boiler 
house equipment (including Baboock & Wiloox boilers). Messrs. 
Crompton & Oo., Limited, £5,940. Section C.—Battery and battery 
maintenance. Hart Accumulator Company, Limited, £1,255 14s. and 
£62 10s. annum for 10 years, for maintenance. Section E.— 
Public street lighting. Combined aro and incandescent lamp pillars. 
British Insulated Wire Company; design 60853, with Holophane 
globes, at £28 17s. 6d., £29 6d., and £29 16s. 6d. per post. 


Southampton.—The Corporation proposes to accept the 
tender of Mr. 3 Shalders for electrie Sing and fitting the аара 
lodging bouse, at £280. 


West Ham.—As stated in another part of this issue the 
Town Council has placed the extensions contract for steam alternators 
with Messrs. Ferranti, the offensive labour clauses being cut out. 


FORTHCOMING EVENTS. 


Thursday, May 25th.—At 12 noon. Institution of Mining Engi 
i the rooms of the Geological Society, Fe трн 
House, London. Presidential address by Mr. J. A 
Longden; papers by Mr. 8. F. Walker on!“ Alternating 
Currents and their Possible Applications to Mining 
(Part IL); Mr. J. E. Dowson on “ Metric Weights and 
Measures; and other papers. 
At 8 p.m.—The Institution of Electrical Engineers. Annual 
General Meeting. 


Friday, May 26th.—At 10.30 a.m. Institution of Mining Engineers. 
(Seoond Day.) Among other r will be one on " A 


New Process of Seasoning an 11 Timber and 
other Fibrous Substances by means of Electricity,” by 
Mr. Н. Baillie-Weaver. Among those open for discas- 
sion is one on “ Experiments on the tion of Fire- 


damp aud Coal-dust by Means of Electricity,” by 
Messrs. Heise and Thiem. 


At 5 p.m.—Physical Society, at the rooms of the Chemical 
dociety, Burlington House. Agenda:—{1) “Оа the 
Thermal Properties of Normal Pentane.”—Part II , by 
Prof. 8. Young and Mr. Rose-Innes; (2) "Oa the Dir 
tribution of Magnetic Induction in a Long Iron Bar, 
by Mr. C. G. Lamb. " 

Wednesday, June 7th (also 8th and 9th).—Institution of Ci 

" Engineers. | Engineering Conference at Great George 

Street, S. W. 


Ела. — — ë 
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NOTES. 


The  Electro-Chemical Company's Works, St. 
Helens.—The operation at this works, at which alkali and 
bleach are made by the Richardson & Holland electrolytic 
prooecs, has been suspended during the past week; and there 
have been rumours that the stoppage is permanent, ^nd is due 
to the failure of the eleotrolytio process. We have made 
direct inquiry as t; the truth of this report, and have been 
informed by the secretary that the plant has been shut 
down “for the purpose of carrying out rome alterations, 
but the stoppage is only temporary, and is not owing to 
the failure of the electrolytic process.” It is somewhat 
unfortunate that the cessation of operations at this works 
should come at atime when, owing to the disastrous explosion 
at one of the United Alkali Company's worka in the same 
town, employment for chemical workers will be scarce. As 
a result of the suspension of manufacturing operations at these 
two works, for some time to come there is likely to be con- 
siderable industrial distress in the town, which, but a few 
years ago, was one of the busiest centres of the British 
chemical industry. 


A Rubber Substitute from Corn.—The Chicago Times 
has recently published some notes relative to the utilisation 
of a waste uct of the gluoose factories for production of 
artificial rubber. Rubber enters so largely into the com- 

ition of many insulating materials, that the following 

etails, taken from the issue of Electricity, New York, for 
March 8th, 1899, may interest our readers :— ! 


Oorn rubber has almost exactly the appearance cf the ordinary 
reddish brown India-rubber. The prccess of manufasturing ie not 
perfect enough, however, to make it resist heat as well as India- 
rubber. This has offered the greatest difficulties to the chemists, 
who are now working to remedy this defect. The oil of corn, f com 
which principally the rabber is made by some secret process, does 
not cxidise readily, and those who are working on the corn rubber 
declare this will bs an enormous advantage for the new product. 
Articles manufactured from it will always remain pliable, and not 
crack. Oontrary to re ‚ this new product has not yet been put 
on the market. It is intended to go on with experiments till tbe 
saccess of the new substance is assured, and then to go into its manu- 
facture on an immense scale. 

The corn-oil from which the rubber is made comes from the germ 
of the corn, and not from the hull. The starchy and glutinous por- 
tions of the kernel are used in making glucose and starch, while the 
corn-oil, heretofore, according to the refiners, has been practically 
useless. The five refineries of the trast have used 21,000,000 bushele 


uses to which the rubber is put, however, will still bea closed field, for 
the composition of corn rubber will prevent its substitution for India- 
rubber for scientific uses. 


The artifloial rubber is also said to mix well with the natural 
product. If the properties and costa of this new substitate 
for rubber are correctly described in the extract given above, 
it would appear that a new and useful material will soon be 
placed on the market. 


Electric Lighting in Large Cities.—A Piiteburg paper 
says that, according to а statement made by the Boston 
Edison Company, the city of Rochest-r, N.Y., leads all the 


cities of the world in the number of lamps per 1,000 of 


inhabitants from central stations. It has 982. Then come 
Boston with 886, San Francisco with 598, New York with 
489, Cincinnati with 475, and Baltimore with 818. No 
other American cities reach 300 per 1,000 of inhabitants, 
Of the foreign cities only two, Brighton and Bremen, reach 
800, the former having 358 and the latter 338. Paris has 
185, London 184, Berlin 178, St. Petersburg 58, Vienna 
246, Hamburg 134, Rome 127, Birmingham 75, Liverpool 
106, Manchester 178, Edinburgh 242, and Glasgow 72. 
Twelve American cities with a total population of 9,569,000 
show an average number of 450 lamps per 1,000 inhabitanta, 
while 20 foreign cities with a total population of 18,154,000 
show an average of 146. The oentral station system is 
employed almost exclusively abroad, 


Magnetism and Light.—At the Royal Institution last 
Friday evening, Prof. Thomas Preston, F. R. S., delivered a 
discourse on “ Magnetic Perturbations of the Spectral Lines.” 
Pointing out that the effect of magnetism on light was no 
new subject of inquiry, he remarked, says the Times, that 
the scanty records of experiments in tbis direction were pro- 
bably due to the negative results obtained by investigators. 
Faraday was the first to succeed in showing that an effeot 
was produced on & beam of polarised light passing through a 
piece of heavy glass in a strong magnetic field, but he was 
unable to detect any change in a source of light exposed to 
strong magnetic influences. It was not until 1897 that any 
one was able to prove satisfactorily that the refrangibility of 
the light was affected in such conditions, but in that year 
Dr. Zeeman demonstrated that certain spectral lines were 
thickened in a strong magnetic field. Theory indicated that 
these thickened lines were really triplets, and such they were 
shown to be by means of another theoretical indication, viz , 
that the centre one was polarised in a different direction 
from the outside ones. Hence, by employing a Nichol's 
prism the centre line and the outside ones could be alter- 
nately cut off. Later, by the use of a stronger magnetic 
field, the lines were actually seen separated, and a still 
stronger magnetic field revealed that the spectral lines of 
cadmium and zinc, on which the experiments were tried, 
were variously modified, appearing separated into groups of 
six, eight, and nine, and into other complex combinations. 
In a brief outline of the theoretical considerations by which 
these difficult phenomena might be explained, Prof. Preston 
remarked that the inquiry in some degree gave support to 
the idea that the various metals were built up in some way 
of the same ultimate elemente, and to the old, fascinating 
protyle theory, acoording to which all substances were to be 
reduced to one kind of matter. 


Iastitution of Civil Eogineers’ Conference.— The 
Institution of Civil Eogineers is holding a three days’ en- 
gineering conference the week after next at the Institution 
Buildings at Great George Street. Oa Wednesday, 7th inst., 
at 10.15a.m., Mr. W. H. Preece, C.B., F.R.S., will deliver a 
short address to all the sections in the theatre of the Insti- 
tution. Among the works of interest entered in the pro- 
gramme for visitation are the following :—June 7th, Thames 
Iron Works Company; June 8th, Westminster Electric 
Supply Corporation station in Millbank Street; June 9th, 
Central London Railway works, and Siemens Bros. & Co.'s 
works at Charlton. The papers down for reading include :— 


“The Advantages or Disadvantages of Uniting the Lock and Block 
Signalling Appliances of Railways,” by Mr. A. Ross. 

“The Relative Advantages of different kinds of Power for Tram- 
ways, Light Railways, and Motor Oar Traffic, both Heavy and Light.“ 
Introduced by Mr. Thomas Parker. 

Methods of Electrical Transformation.” Introduced by Mr. James 


Swinburne. 
Ww * Non- Integrating Electric Meters.” Introduced by Prof. 


‚Е.А | 
E тн даат Й Advantages of Electricity, Oompressed Air and 
Steam for Mining and Manufacturing Purposes Generally.” Intro- 


duced by Mr. J. C. Howell. 

“ Mechanical Traction by Electricity.” Introduced by Mr. G. O. 
Ouningham. 

% Economical Transmission and Distribution of Blectricity from a 
Distance.” Introduced by Mr. Н. F. Parshall. 

Machine Tools; with special reference to American and German 


practice as compared with English.” Introduced by Mr. Arthur 
Green wood. 


Personal. — Mr. W. H. Р:еесе, C. B., F. R S., has accepted 
the нар бы the eighteenth congress of the Sanitary 
Institute to be held in Southampton from August 29tn to 
September 2ad. 

At а complimentary barquet to Mr. D. F. Sugrue, J.P., 
ut the Royal Hotel, Swansea, when the guest of the evening 
was presented with his portrait and address, it was stated 
that the British E'ectric Traction Company had honoured 
Mr. Sagrue with a seat on the directorate for taking over 
the Swansea tramway system. Mr. Sagrue has been general 
manager of the Swansea Improvement and Tramways Com- 
pany for many years. 


Honours.—T he Queen has appointed M. Gregoire Massoni, 
Directeur des Postes et des Té!ézraphes, at Nice, to be an 
TEE) member of the Fifth Class of the Royal Victorian 
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Electric Railway Equipments.—We understand that 
Mr. Sydney H. Short has taken up residence in this country 
for the pu of acting as contulting engineer to a concern 
which is being started at Preston by Messrs. Dick, Kerr and 
Co. The new works, which will be situated opposite to the 
electric car works quite recently opened at Preston, will be 
equipped for the manufacture of electric railway motors 
generators, controllers, &c. The works are to be equip 
with electrically driven machinery throughout, but we regret 
to hear that the order for this has had to be given to a Belgian 
firm. The reason is that the firm in question undertake to 
have the ко working within six months, whereas по 
English firm would guarantee under 12 months. The capital 
of the new concern, in which Messrs. Dick, Kerr & Co. are 
the principal members, is stated to be £200,000, and it will 
manufacture both for home and foreign trade. It is con- 
sidered that the motors, &о., as manufactured in America 
do nat in every way conform to the conditions of English 
traction work, and the new company will overcome this 
drawback in the a tus to be turned out at Preston. 
January, 1900, is given as the date for the works to be 
in full swing. Some idea of the capacity of the works 


may be gathered from the fact that machinery will be laid 


down capable of turning out 1,500 motor equipments and 


generators of a combined output of 30,000 kw. per annum. 


Still Wrong.—:We find that although there has been 
time enough to make some study of the report of the Pacific 
Cable Committee, our contemporary has not yet corrected ita 
opinion on the amount of slack required in laying such a 
cable, but repeats the error which we pointed out last week. 
It has also selected from amonget the evidenoe such portions 
as best agree with what appears to be its inclination, and 
thos makes the total carrying capacity of paying traffic on 
this cable equal to three words each way. The Committee, 
however, in their a se have given such ideas sufficient con- 
traliction, and it is hardly worth our while to do so again here. 
As tothe statement that, *those who advocate this project 
do not honestly face the necessity, while they recognise it, of 
having a спр)ісаќе cable laid concurrently with, or immediately 
after th fir-t," we would ask the writer to honestly recog- 
nise the fact that for more than 20 years, until 1891, all the 
traffic to thé Far East and Australasia, had to pass over the 
tiogle cable uniting Madras with Penang, and that the solitary 


cable from Java to Port Darwin, laid on probably the worst. 


route in the world, was not duplicated for nine years after 
it was laid in 1871, and then only on the payment of a large 
annual subsidy by the Australian Colonies to the Cable Com- 


pany. There are numerous other cases which ought to be 


within our contemporary’s knowledge. The St. Vincent to 
Brazil cable was not duplicated until 1884, 10 years 
after the first line was laid. The Aden to Bombay cable 
was single till 1877, and there are many cases of a similar 
nature. Apart from the advantage claimed for the duplicated 
routes, no mention is made of the benefit a single route would 
derive on a much reduced tariff. There are several other things 
on which this ©“ weary Titan,” staggering neath his load of 
prejndice, might accept correction from us, but our epace 
will not allow us to provide it at present. We have read 
another criticism on the Pacific cable in a weekly financial 
review, bat when we find that in it reliance is placed on the 
opinion of the “experts” who recommended a oore of 


940 Ibs. of copper and 940 lbs. of gutta-percha, we do not 


consider the matter worth further attention, excepting, per- 
hap*, to refer to the slight value which the Committee in their 
report place on the views of the experts in question, and to 
point out that on second thonghts these experts had reduced 
the cost of the core alone on the long section by more than 
three-quarters of & million sterling. 


Electrical Orders for Japan.—It is stated by a weekly 
contemporary that owing to European delays in executing 
electrical orders for Japan, preference is now being given to 
American manufacturers. 


Appointment Vacant.—The St. Pancras Vestry wants 
an inspector of works in connection with the electricity 
ы at £130 per annum. See Official Notices 
this week. 


members of this rapidly rising corps have 
cling club, and had their opening run on Saturday, when 
they journeyed down the Portsmouth Road as far as Ripley. 
After tea at the Anchor,” the ride back to town wes accom- 
lished in gool time. The men looked very smart in their 
lue Engineer cycling uniforms with the Service cap. The 
cycling runs are arranged во as not to interfere with the 
ordinary drills, and signalling practice will be gone through 
during the cycling olab rane. Electrical engineers, elec- 
tricians, engine drivers, &c., wishing to join the corps, can 
obtain all information at headquarters, 18, Victoria Street, 
Westminster, S.W. | 


The Electrical Engineers R.F. B 
thei 


Electric dar Rr we go to press Mr. W. H. Isher- 
wood writes :—'* With referenoe to the queries in Mr. Nixon's 
letter, my experience is as follows: A twin wire, though 
convenient in some cases, is not deeirable as a rule. 
Taped vulcanised 3/22, 7/28, 3/20, and 7/22 will be found 
more convenient. The Simplex Company’s. boxes refexred 
to can be fitted with porcelain interiors by which to attach 
flexible cord, these being listed in catalogüe. І babe been 


unable to get a ceiling rose, which should ‘have a 
etar-shaped porcelain fence dividing it into three each 
part having a contact plate and a hole for 1 g in the 


wires. I have always used Ediswan, Dormau & Smith, or 
Veritys ordinary pattern ceiling rose, but taking out the fuse, 
thus leaying а spare contact.” | 


Municipal Electrical Association.— The secretary 
sends us an advance proof of the programme for the Bristol 
Convention of this Association. We understand that there 
has been considerable delay in issuing this, owing to the very 
е difficulty in gettirg a sufficient number of papers. 

he meeting will be held at Bristol from Jane 14th to 17th, 
under the presidency of Mr. Faraday Proctor. There are 
seven papers down for reading, and various trips have been 
arranged. Visitors are cordially invited, and tickets for the 
various entertainments and visita may be obtained on 
application either to the president, Mr. H. Faraday Proctor, 
Bristol, or to Mr. Ruthven Murray, secretary, at 21, Acton 
Lane, Harlesden, N.W. | т - 


Institution of Electrical Engineers.— The Council 
nominees for 1899-1900, a3 mentioned in our issue of May 
x p. 736, have been duly elected to their respective 
offices, І 


NEW COMPANIES REGISTERED. 


Bennett, 68, Coleman Street, E.O., solicitor; H. Slack, 11, Ellerdale 
Street, Lowisham, B.E , secre ; Norrie Sellar, 7, Mandeville Place, 
mercbant; В. G. Fudge, 38, Beecroft Road, Brookley, secretary; 
James Oliver, 13, Canfield Gardens, N.W., gentleman ; T. Godwia 
Chance, 7, Pathfield Road, Streatham, gentleman ; John J. Scott, 1 
Percy Circus, King's Oross Road, W.O., writer. The number 
directors is not be less than four nor more than seven. The sub- 
scribers are to appoint the first; qualification, £200; remuneration, 
£1,000 perannum, divided between them. 


Eatwistle & Stephens, Limited (61,934).—This com- 
pany was registered on May 4th, with a capital of £25,000 ia £1 
shares, to acquire the business carried on by Entwistle & Stephens,” 
at Baldwin's Gardens, Gray’s Inn Road, W.O., and at 12, Farringdon 
Avenue, E.O., to enter into an agreement with Albert H. Entwistle 
and Henry J. Stephens, and to manufacture and deal in sbades for 
gas and eleétric light, lamps, gas fittings, electric light fittings, &o. 
The first subscribars (each with one share) аге: —А. H. Entwistle, 
Baldwin s Garders, Gray's Inn Road, shade manufacturer; Henry J. 
Stephens, Baldwin’s Gardens, Gray's Inn Road, W.O., manufacturer; 
George Wingfield, 154, Paternoster Row, E. O., chartered accountant ; 
Frank В. Marten, 118, Devonshire Road, Forest Hill, 8 E., solicitor; 
John R. Edwards, 26, Pennard Road, Shepherd's Bush, W., chartered 
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accountant; Arthur Canter, 37, Avlingford Road, Brixton, S. W., 
clerk; and John H. Galloway, 15, Gray's Inn Square, W.O., clerk. 
The number of directors is not to be less than three nor more than 
five; the first are A. H. Entwistle, H. J. Stephens, and Walter W. 
Бае A mess cation, £500; remuneration, £50 per annum, divided 
e m. И i 7 В 5 д Р 


cate, Limited (61,952).—This company was f 
with a capital of £50,00) in £1 shares, to adopt an agreement with 
Wm. T. Carter, John A. Dawson, aud Thomas Gray, and to acquire, 
develop, and turn to account oartain undeseribed patents, rights, con- 
cessions, inventions, &c. The first subscribers (each with one share) 
are:—Wm, T. Carter, Norfolk R ad, Maidenhead, engineer; He 
Wondhouse, Tham:s Hotel, Maidenhead, launch owner; Frede 
Franzis, Highlande, Maidenhead, insurance broker; Donald Macbeth, 
Waterloo Place, Hammersmitb, engraver; F. A. Dawson, 6, Great 
Ormond Street, W.O., el:ctrical engineer; Hector A. Oonvelas, 49, 
Hoskisson Street, Liverpool, commission geng; E. Olive Fowler, 
Gordon House, Ham Common, Surrey, gentleman. Table A" mainly 
applies. Registered office, 6, Dowgate Hill, Cannon Street, Е.О. 

.Maxim Electrical amd Engineering Export Com- 
pany, Limited (61,969) —This company was regi on May 6th, 
with a capital of £100,000 in £1 shares, to act as agents for the sale 
là Aust Asia, Africa, or elsewhere of all goods manufactured 


Marine Propulsion and Electrical Generation Syndi- 
on May 5th, 


the Hiram В. Maxim Electrical Oorporation, Limited, or by J. F. 


Pease & Oo., Limited, and to carry on- the business of electricians 


mechanical engineers, suppliers of electricity, and electrical apparatus. 


manufacturers. The first subscribers (each with one share) are :— 
Jules de Meray, 1, Ratland Gate, Hyde Park, tleman; M. 
Devenish, 7, Oavendish Place, W., gentleman ; Arthur H. English, 61, 
Wimpole Street, W., gentleman ; 
Place, S. W., gentleman ; Maurice Lachmann, 4, Bicltenhall Mansions, 
W.O., engineer ; Reginald Peace, Manor House, Hurworth-on-Tees, 
gentleman; George Terrell, 88, Albion Street, Hyde Pask, solicitor. 
The first directors (to number not less than two nor more than seven) 
are to be nominated by the subscribers; qualification, £500; remu- 
neration, 10 per cent. of the net profits divided bstween then. 


` Edison-Bell Automatic Phonograph (North-Western. 


рыс) Compan з Limited (61,980).—This company was regis- 
fered on 

from the E Bell Consolidated Phonograph Company, Limited, а 
license to use and exhibit automatic phonographs, and to carry on 
the business of p h manufacturers, exhibitors and dealers, 
telephonic, telegraphic, electrical, mechanical and general engineers, 
electricians, metal workers, &c. 
share) are:—James F. Arnold, 56, Victoria Buildings, Manchester, 
insurance manager; Arthur W. Cross, Gorsefield, Pendleton, Man- 
chester, ; J. Р. Fielding, Upper Downing, Holywell, land 
agent; John M. Frost, Dee Mills, Chester, miller; Jobn 8. McQulloch, 
9. Tithebarn Street, Liverpool, gentleman ; David Taylor, 34, Great 
Cheetham Street, West Broughton, manager; George 
Delamere Road, Flixton, cashier. The number of directors is not to 
less than two nor more than five; the first are the firat five sub- 
acribers; qualification, £100; remuneration, £500 per annum, 
divisible.  - 

Imatra Water-Power Company, Limited (61,987) — 
This company was registered on d 8tb, with a capital of £100,000 
in £1 shares, to acquire n ар 
Russia, or elsewhere, to estab 


the business of core electrieal and mind a reus and 
manufacturers, suppliers of electrical energy, owners, men, 
carriers, &c. The: firet subscribers (each with one share) are:— 


erick Lane, 96, Great Bt. Helen's, RLO, merchant nard 
ry Grove, Сири; B.W., secretary; Wm. 
O., merchant; Julien. Dulait, 


Holliday, 52, 
Macandrew, 26, Great Bt. Helen's, 
Oharleroi, Belgium, engineer; C. В. Guibenkiou, 120, Bishopsgate 
Street Within, E.O., merchant; Wilbelm Ofenbeim, 1, 

bregplats, Vienna, merchant; Firmin Lambeau, Brussels, Belgium, 
banker. The first directors (to number not less than three nor more 
than eight) are to bs nominated by the subscribers; qualification, 
£1,000; remuneration, £100 each per annum, and £150 for the chair- 
man. Registered office, 26, Great Bt. Helen's, Е.С. 


Buller's Telegraph Coastruetion Company, Limited 
(62,020).—This company was registered on May 10th, with s capital 
of £400,000 in £10 shares, to carry on the business of telegraphic, 
electrical, mechanical, manufacturing and general engineers and oon- 
tractors, suppliers of electricity, and manufacturers of and dealers in 
iron, steel, brass, copper, china, earthenware, glass, wocden, rubber 
and other goods. first subscribers ((ach with one share) are :— 
Howard C. Jobson, Summer Hill, Kidderminster, engineer; Edward 
J. Ohambers, Foxhill, Wombourne, Wolverhampton, eer; 
Joseph H. Rice, Clifton Road, Satton Ooldfield, cashier; and R. A. 
Pinsent, Hume C. Pinsent, A. W. Freeman, and Frank E. Smith, all 
solicitors, of 6, Bennett's Hill, Birmingham. R gistered without 
articles of association. 


~ Horsfall Destructor Company, Limited (62,042).— 
This company was re on wd lith, with a.capital of 
£100,000 in £1 shares, to acquire the basiness of the Horsfall Farnace 
Byndicate, Limited, to erect and maintain farnaces, machinery and 
apparatus, for the destruction of town and other refase, and the 
genera-ion of electricity, and to carry on the business of mechanical 
and electrical engineers, machine makers, biler makers, iron and 
brass f.unders, K. The first subscribers (each with one share 
are :—Arthur Greenwood, M. I. O. E., 16, Great George serie Wp 
minster; Geo. Watson, A. M. I. O. B., 21, Springfield Mount, ; 


А 


PE — — 


` Grove, 


B. Maxim, 18, Queen's Gate. 


8:0, with a capital of £25,070 in £1 shares, to acquire 


he firss subscriber (each with one : 


. Hinde, 34, 


and water rights in Finland, 
h and carry on works for the utilisa- - 
tion of water-power, and the transmission of force, and to carry on 


Schwa) sen- 


— — — — — 5 — —— — ч = — . - - - — — -— — 


Chas. B. A. F. S. Butler, 4, P 
Victoria Street, A. W., manager; 
Mount, Leeds, A. M. I. O. B.; Wm. Hillman, 7 


rincea Mansions, Victoria Mansions, 

Frank L. Watson, 21, Springfield 
„ Tolson Street, Leeds, 
engineer; Obas. F. Dent, 5, St. John's Terrace, Leeds, cashier ; Joseph 
Williams, 38, Springfield Place, Leeds, clerk. The number of directors 
is not to Ъз less than three nor more than seven; the first are Arthur 
Greenwood, Philip A. V. Robinson, Arthur P. James, George H. 
Denison, Morgan Lindsay and Geo. Watson ; qualification, 500 shares; 
remuneration, £700 per annum, divisible. - 


West London aud Provincial Electric Supply Com- 
pany, Limited (62,097).—This company was registered on May 13h, - 
with a capital of £150,000 in £1 shares (80, Oco £6 per cent. camula-. 
tive preference), to adopt an agreement with T. Broòke-Hitching, 
and to carry on th» business of an electric light company, and of 
electricians, electrical and mechanical engincers, воррі of elec- 
tricity and electrical apparatus manufacturers. The first subsoribers 

each with one share) are :— Henry Jenkins, 6, Henry Road, Finsbury 

ark, N., acoouatant ; Griffith B. Salway, 39, Alma Square, St. John's 
Wood, N W., seoretary; Henry J. Blade, 12, Oaklands Grove, 
Usbridge Road, W., salesman; Joseph Windsor, 18, Bodaey Road, 
Hackoey Downs, N.E, clerk; Georg» Н. ws, 1, Bexworth 
arnsbury, N., writer; Herbert I. Bickerton, 25, Woodstock 
Road, Finsbury Park, N., clerk; G:orga Haddock, 4, G»rdon House, 
King’s Oross, N., clerk. The firet subscribere (to number not less 
three nor more than seven) are to be nominated by the subscribers ; 
qualification, £200; remuneration, £1,200 per anngm and a share in 
the profits, divisible. я 


OFFICIAL RETURNS OF ELEOTRIOAL 
| .., QOMPANIES. Е 


Birmingham Electric Supply Company, Lim ted 
(30,296).— This company's annual retarn was filed on March 23ed, 
when the whole capital of £200,000 in £5 shares was taken up and 
paid for in fall. е 


British Colambia Electrie Railway Company, 
Limited (61,953).—Tbis company's annus! return was on 
Febroary 14th, when 20,007 shares were taken up out of a capital 
cf £250,000 in £10 shares; 20,000 shares are considered as paid, and 
£1 15s., or бг. per share has been paid on the others. 


Norwich Electricity Company, Limited (30,694).— 
This company's annual return was filed on March 17th, when the 
capital of £50,000 in £10 shares was fally taken up and paid. 


Windsor Electrical Iastallation Company Limited 
(46,186).—This company’s annual retama was filed on h 24th, 
whan the whole capital of £25,000 in £1 shares was taken up; 450 
shares are considered as paid, and £21,550 has been received on the 
others. | г. 

Wimshurst, Hollick & Co., Limited (41,466).—This 
company's annual return was filed on April 5th. The capital is 
£40,000 in £5 shares (4,000 preference). All ‘the ordinary and 3,968 
preference have been taken up; the ordinary are considered as paid, 
and £19,840 has been paid on the preference. 


Wilson Manufacturing Syndicate, Limited (51,074). 
—This company’s annual return was filed on March 28th, when 
650 shares were taken up and paid for in full out of & capital of 
£2,000 in £1 shares. s 


* 


CITY NOTES. 


Calcutta Electric Supply Corporation, Limited. 


Тни annual general meeting was held on Friday at the Oannon Street 
Hotel, Colonel A. J. presiding. | ME 
In moving the adoption of the report, the Онатвмам remarked 
that the central station was nearly completed by the end of December, 
and it was regorted that all the machinery had arrived in good otder, 
and that its erection had been carried out satisfactorily. In the 
matter of constructing the maias the astion of the Government 
authorities had caused considerable inconvenience, as the materials 
for these could not be ordered until the nature of the mains bad b:en 
determined. When this was ssttled the materials could not 
be obtained as quickly as was ей, owing to the manufacturers 
fall of work, and the actual supply of current to customers 

was consequantly further delayed. Tae directors calculated that 
when the works commenced running оз the 17th ult., there were Зі 
miles of underground mains, and 10 mile& of overhead mains in 
oparation. The total lengths of sanctioned,mains at the present time 
were about 7} miles un und, and 17 miles over Although 
the commencement of working had ben unduly delayed, he thought 
that the shareholders might rest assured that & fair start had 
been made. There were still two 360-indicated horse-power steam 
sete under construction in England; one of these was nearly com- 
pleted, and would be shipped at an early date. With these machines 
the company would pon y be able to meet all demands on their 
system in the immediate future, but, judging from the report as to 
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the probable extensive use of fans in lieu of punkahs, it might be 
necessary for the board to consider an extension of the plant at an 
early date. They had been negotiating for some time with the 
Calcutta Municipality for lighting certain streets, but so far nothing 
definite had been arranged. They bad also tendered to the Govern- 
ment for lighting Fort William ; this tender was still under considera- 
tion. They bad further quoted rates for working a P der of the 
Jines of the Calcutta Tramway Company. It seemed possible that 
the commencement of the actual supply of electricity to the public 
might tend to bring seme of these negotiations to a head. In the 
matter of private lighting and power the company's agents 
reported that consumers had at present осше forward to 
the extent of about 2,000 lights, and they reported that 
msny persons were only waiting to see the light in use 
before adoptirg it. Bince the works hed been started applications 
had been received for the supply of current to Government 
House and the adjacent buildings, involving the supply of 
the equivalent of about 1,800 8-candle-power lampe. The 
company’s consulting engineer, Mr. Orompton, an experienced 
expert, kad been to Oslcutta, and bad returned greatly 
impressed with the prorpects of tbe undertaking and tbe manner 


in which tbe works had been carried out. The directors were - 


not satisfied as to the present position of the promise made by 
the Government of Bengal to renew tke license at the expiration of 
the first period of 21 years if the undertaking was not then purchased 
by the municipality or the Government. Tbe difficulty in meeting 
the directors’ view cf the promise made to them was apparently due 
to the fact that the exact wording of that promise was not in accord 
with the Calcutta Electric Lighting Act. Mr. Crompton had gone 
into tbis matter with tbe Viceroy and the Lieutenant-Governor of 
Bengal, and he (the chairman) had every hope that this question was 
in fair train for satisfactory disposal at no distant date.. 

Bir G. L MorzswoBTH seconded the motion, which was carried 
unanimously after a few remarks from Mr, OROMPTOR. 


Giffre Electro-Chemical and Power Company, 
Limited. 


Tum statutory meeting of this company was held on Wednesday at 
the offices of the company, when Mr. Е. E. BawzxB, the chairman, 
gave some details of the position of the company. As sbareholders 
knew, it was proposed to continue the French company, the English 
company holding most of the shares in it. They proposed to issue 
before the end of the year debentures for the purpose of acquiring 
the Giffre water-power instead of renting it. ere bad been some 
delay in making a start at the works, but they had now four turbines 
and dynamos representing 4,000-H.P., as well as seven furnaces, at 
work, ard they could turn out 50 tons of carbide a week. By next 
January they would have doubled the output, but they might be 
му on account of the difficulty in getting early delivery of 
ynamos. 


Stock Exchange Notices.—Applications have been made 
to the Stock Exchange Committee to appoint a special settling day 
in :—Aron Electricity, Limited—125,000 6 per cent. cumulative pre- 
fererce shares of £1 each, fully paid, Nos. 1 to 125,000; Hiram 8. 
Maxim Electrical Corporation, Limited— 200,000 vendors’ £1 shares, 
fully paid, Nos. 8 to 200,007 (special application); and to allow the 
following securities to be quoted in the Official List :—Smithfield 


Markets Electric Supply Company, Limited—12,000 ordinary shares 
of £5 each, fully » Nos. 1 to 12,000, and £50,000 4 per cent. 
debenture stock. 


TRAFFIC RECEIPTS. 


Ee 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending May 18th, 1800, were £862 10s. 9d.; aggregate to date £4,722 18s. 6d. 


The Bristol Tramways and Carriage Com . Limited.—The for the 
week ending Ma Ein, 160 mee H f, Gd. | corresponding period 
1898, £9,648 66. 7d.; Increase, £214 168, 84. : 


The City ard Booth London Rabway Company.—The receipts for the week 
ending May 14th, 1899. were £926: week ending May 15th, 1898. £958; 
decrease, £82; total receipts for half-year, 1F99, £21,279; cerresponding 
period, 1898, £20,679; increase, £600, es open, 8}. 


The Dover Corporation Electric’ Trsmways.—The receipts for the week 
erding May 18th, 1809. were #164 10a. 6d.: week ending May lith, 
1098, £185 Ба. lld.; increase, 19 4s. 7d. Total receipts to date, 1409, 
42.886 19s. 11d. ; corresponding period, 1598, £2,217 88. 7d.; 
lls. 4d Miles of track open week ending May 18th, 169, 8; week 
ending May 14th, 1808, 8. Car miles run week ending May 18th, 1899, 
4.062; week ending May 14th, 1898, 8,277. Number of cars, week ending 
May 18th, 1899, 11; week ending May 14th, 1898, 7. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, May 12th, 1899, were as follows:—D. U. T. Co., horse cars, 
£1,854 108. 9d. ; ditto, electric cars, £1,180 138. 5d.; D. B. D. Co., electric cars, 
£519 Bs. 11d.; total, 48.804 8s, 1d.; corresponding week last year—D. U. T. 
Co., horse cars, £2705 12s. Id.; ditto, electric cars, 2428 9s. 
D. 8. D. Co., electric cars, £545 14s. 8d.: total, £8,674 16s. 2d. ; 
£129 11s. lld.; aggregate to date, £68,982 4s. 10d.; ditto last year, £60,744 
4s. 4d.; increase to date, £8,238 0s. 6d. Worked :—The 1 open is 
18 miles electrically, 26 miles by horses, as against 11 miles electrically, 
and 81 miles by horses, for the corresponding period last year, 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
May 4th, 1899, amoun to £1,389; corresponding week last year 
£1,446 ; decrease, £107. 


The Routh Staffordshire Tramways Company.—The receipts for week ending 
May J?th, 1999, were £625 4s. 10d.; aggregate receipts for 19 weeks, 
411.720 10s.; week ending May 18th, 1898, 4606 98. 6d.; aggregate receipts 
for 19 weeks, £11,267 11s. 2d. 


increase, £668 


STOCKS AND SHARES. 
Wednesday Evening. 
Тив Electric Lighting Share Market has been rather disagreeably 
, surprised this week at the appearance of a seller of City of London 
stares. After trying all round the dealers to find a buyer at bis price, 
the member was obliged to return disappointedly to his client, and in 
the meantime the quotation was marked down to 161 in case he should 
reappear with a cheaper limit. There is no intrinsic reason for the 
fall in price, and at the time of writing nothing further has trsnspired 
with regard to the competition of the companies for electric lighting 
cf the City. Metropolitans and Bt. James's are 17 and 173 respec- 
tively, the same as they have been since tbe beginning of the month, 
and while Charing Cross at 11j are equally immobile, Obelsea have 
improved to 84; but fears of ccmpetiticn have been sofficient to 
reduce South London Electrics to 32, at which the price is à lower on 
the week. 

The Electric Railway Market is alive with the new business in 
Central Londons. Since the company’s Ordinary shares were intro- 
duced to the public in 1895, there has been a very limited market 
indeed up to the present time, but with the anticipated opening of a 
section of the line within a short time, has come a brisk demand for 
all classes of the shares. The prospectus stated that the contractors 
(the Electric Traction Company, Limited), for the lump som ‘cf 
£3,244,000, would undertake to acquire the necessary land, constract 
and equip the railway, and hand over the line complete in every way 
for public traffic by June, 1899. Bubsequently it was found necessary 
to postpone the construction of that part of the railway that lay 
between Liverpool Street and the Bank of England, so the 
contract price was lowered in proportion. The capital expendi- 
fure up to the end of last year was a trifle under 23 millions 
sterling. Up to the present, sbareholders bave been receiving 
interest at the rate of 3 per cent. per annum, £150,000 having been 
set aside for that purpose, and the money will be practically ez- 
hausted by the end of next month. There is a strong feeling abroad, 
however, that the company will pay well from the start, and the 
patient shareholders are at last treated to a pleasurable premium on 
the shares. For our own part, we would advise shareholders to 
refrain from trying to grasp too much; а set back will probably ccour 
before very long, and it is always a safe rule—for speculative in- 

‘vestors at all events—to take their profits. Waterloo and City 
Ordinary is inclined to dulness at 108}, and City and South London 
cannot get over 70. Metropolitan Stock is weak at the renewed talk 
of the Great Oentral defection depriving the Underground line of a 
good deal of profit, and Metropolitan Districts are also dull, despite 
the special attractions that have lately been falling within the com- 
pany's service. 

There is a likelihood of coming activity in the market for shares of 
provincial tramway concerns, consequent upon the new schemes that 
are being pushed forward with regard to several of the companies. 
In Staffordshire they are talking of a big extension of the electric 
traction principle as applied to tramways, and we are inclined to think 
that at 15 Potteries Electric Traction shares are likely to becomes 
remunerative investment, although, of course, dealing in them is very 
restricted. City of Birmingham Trams Preference have been quiet of 
late at 54, but Blackpool and Fleetwood are well supported at 34 
With regard to the Foreign Trams, Bordeaux are easier at 19}, Anglo- 
Argentines are 4}, ex the dividend of 2s. 3d., and it would not need 
much encouragement to bring about a rise in these shares. 

Free dealings are taking place in the various issues of the Welsbach 
Incandescent Company upon the idea that at the forthcoming meet 
ing an important announcement will be made in reference to the 
new electric patent which it is stated that the company has acquired. 
At 97 we consider the Deferred Stock a likely speculation. Amongst 
other miscellaneous financial items must be recorded the rise in 
local traction stocks in New York, consequent upon the modification 
of the Municipal Franchise Bill, and a report that the Exploration 
Company bad completed its contract for electric trams in Paris kd 
to а rise in these last to 2,7. 

Telegraph issues are brightening up again, ard Easterns have 
improved to 1624, or 4 up. Holders are becoming more reassured 


owing to Mr. Chamberlain’s attitude on the new Pacific cable 
matter. Anglo-American “A” are 4 better at 125, while the "B" 
stock is unaltered at 111. Eastern Ex'ensions have been bought, 
and a бл. rise has taken place, the A uw is 163. Eastern and South 
African Oable Debentures are quoted at 102, medium. 

There has been а slight cessation of the buying which took place 
last week of sbares in the telegraph manufacturing companies, bol 
Telegraph Oonstruction is a point to the good at 38, although Tele- 
graph ufacturing show no quotable chargs at 93. Electric 
Constructions are 2}, and Henleys remain Ke at 25. British 
Electric Traction sbares are 4 weak, closing to-night at 18}. Of the 
smaller things, Nernst Elccirics are pursuing the path we antici- 

ated, and bad risen to д; discount. Aron Meter Ordinary and 
reference are both j middle. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGERAPH AND TELEPHONE COMPANIES. 


ess done 
Present or Di for Closing Closing a 
oe B wie via маши иге унь ay lon, | May lich. "Mey ine, 
1896. | 1807. | 1898. Highest.| Lowest. 
124, 400 African Direct Telegraph, 4 % Debs. „оо wee 00 | | s |... 100 —104 [101 —105 | 1038 | 1034 
25,000 Amason Telegraph, shares eos [Ir] ees eee 10 coe rr oes 8 — 4 3 — 4 eee eee 
905,500 Anglo-American Telegraph ... . . Stock £2 18s| 8 Ф |23 Os} 60 — 63 60 — 03 60} | 60 
8.047, 2201 Do. do. 6 95 Pref. es 05e „„ [Stock £5 беј 6 6 % 1104—1114 /|1104—1114 | 1118 | 110} 
8,047,220} Do. do. erred... .. sss . (Stock) ... | .. |188. Y 121— 122 | 124— 13 123 12 
206,151 | Brazilian Submarine T h oa о 7 7 V .. |161— 154 | 154— 16 16j | 15% 
76,0001 Do. Debs. 2nd series, 1508. wes Pes cH 110 —114 iis и 
44,000 | Chili 8 ‘Nos. 1 to 44000 W li i — 8 
10,000,000$| Commercial Cable T A пою 8 8 x 10 — Vn 185 —195 TP TP 
1,882,521] Do. do. Sterling 500 year 4 % Deb. Stock Red. 104 —106 | 1054 1053 
224,850 | Consolidated Telephone Oonstruction and Manufacturing 10 2 145 m d i— 1 eadcm 
16,000 | Cuba Telegraph... .. . . s se s. | 1018 7 8 9 — 10 9 — 10 i 
000 Do. 10 y^ Pref. [II 009 eve eee 10 10 10 10 184— 194 181— 194 1815 
12,981 | Direct Spanish i rer -— 514 4 - 4 — 6 4 — 5 ve 
6,000 Do. 4. 10 b Cum. Pref. | 6 10 + 10 e | 9)— 1 941— 1 
80,000! Do. Debs., dnd 1 to 6, 000 ..| 50 | 44 44 .. |106 —109% 106 —109 Те ses 
60,7101| Direct United States Cable” 4 s 1 20]3 34% | . 1 — 114 |11 — Hj | 14| 105 
120,000 | Direct West India Cable, 44 % Reg. Deb. is * | 100 | ... з * 1102 —105 102 —105 s jj. 
4,000,000 | Eastern Telegraph, Ord. Stock . ese € Stock 6395 7 Ф | ... 106 —161 160 —165 104 | 157 
1,796,000 Do. 80 Pref. Stock 100 |... єз .. 100—104 |1CO —104 | 102} | 100} 
89,900 Do. Debs., yable Апаз, 1899... | 100 |-5 5 101 —104 101 —104 sie ei 
1,482, 2681 Do. Mort. ‘Deb, Btock ^. Stock 4 4 .. 119 —123 |119 —123 120 | 1194 
250,000 | Eastern Extensio 5 d Chine Telegraph ..| 1047 7 7% 16 — 164 | 163— 163 165 | 164 
16, 00% Pe 5% (Aus, Gov. Bub.) Dob., 1900, red. 100 6 * 6 95 | 00 —104 — 100 +104 А 
drgs., rog 1—1, 049 8, 576—489 826 
64, 400 ^ Do. do. Bearer, 1,0608, 975, 5, 6,827—6,40 00 5 $ 5 .. {101 —104 101 —104 | .. 
820,0001 255 4 n Deb. We tock| 4 4 *. |121 —125 [121 —126 121 
astern an th can Telegraph, ^ Mort. Deb., 2: 

85,1001 1900 red. ann. ere os. 1 to 2,843 pus 5%|.. |... 100 —104 |100 —104 1003 
46,6001 Do. do. bearer, 2,844 to 5, 100 | 5 T * |101 —104 [101 —104 es ET 
300,0001 Do. A Mort. Dabe. Now. Tet to 8, 000, red. 1909 | 100 | 4 jes . . |102 —106 |103 —106 1623 | 1028 
200,000 Do. ert Мет Mt. Debs. (Mauritius Bub. '} 1—8, 000 25 4 si .. 102 —105% |102—105% | 102 a 
180,227 | Globe . e. „„ 0s. „ 10 449 | 4495; | 549 11 12 | 114— 12 ng np 
180,042 Do. do. 6 y 4 Pref. TI] TI) TI) 10 6 6 6 1 — 16 161— 16 15 16 

160,000 | Great Northern Telegraph, of Copenhagen... 10 10 10 80)— 814 | 814— 824 81$ 
93,000. { ЭЧЕ азо Беш Cable. вети Mort. Debes } 1 s 100 —108 101 —104 К 
wi oa i 
17,000 | Indo-E Telegraph „ "dvi 10 10 10 95 | 57 — 60 55 — 58 ха 55{ | 55 
100,000!| London Platino-Brazilian Telegraph, 6 % Debs. .. , | 100 | 6 6 108 —111 |108 —111 
400, 000 National Telephone, 1 to 490,000... .. .. | 5 5356 6 4— 6 6 є 46 
15,000 Do. 6 Y Cum. 1st Pref. ... ees „| 10/6 6 6 11 — 18 11 — 18 11j 
15,000 Do. 6 Cum. 2nd Pref. eee ove eee 10 6 6 6 11 — 18 11 = 13 ° e 
Do. 5 % Non-cum. 8rd Pref., 1 to 250,000 5 5 5 5 &— 5} 4j— 5} 
1,829,4711 Do. 84 % Deb. Stock Red. Stock 84 8j 8j 99 —102 99 —102 1004 | 991 
171,604 | Oriental Telephone and E Nos. 1 to 171,504, fully paid 115 5 6 í— 1 1 
100,000 Pacific and European Tel. 4% Guar. Debs., 1 to 1,000... | 100 | 4 4 .. 105 —108 |105 —108 - 
11,889 Reuter's eee 9209 eee 9 00 eee [11] 900 өег 8 5 5 7 дз 8 74 — 8 7% Ы 
8,381 | Submarine Cables Trust is s к vee „ |Cert.| ... b 127 —182 |180 —185 1294 
58,000 | United River Plate Telephone e 05 oo» 55 6 * 4— 5¹ . 
151,7388. Do. do. 5 Debs. [TI] 009 оов Stock „өе TI 104 —107 104 —107 е 
200, O00] West African Telegraph, 6 Y De vs 100 5 5 5 99 —102 99 —102 100 ees 
80,008 | West Coast of America, Nos. 1—90, 000 and 58, 001—58, 008 | 212 105 s i- 1 + 1 is iis 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. Bras. Bub. Tel. | 100 | ... 90 .. 108 —108 103 —106 тИ бая 
889,521 | Western and Brazilian Tel ph 4% Stock Red... Stock“ ... vs .. |106 —109 106 —109 без б 
88,821 | West India and Panama Telograph ^. e 0 5» w| 101 i 2 — 2 — 2} 2 
84,568 Do. do. do. 6 Ф Cum. Ist Pref. ... | 10 | 6 6 . | LOB— 11 102— 113 114 | 103 
4,660 Do. do. до. 6 Cum. 2nd Pref. еве 10 6 6 eos 9 TER 10 9 = 10 eee oe 
80,0001 Do. do. do. 5 AT *5 Nos. 1 to 1,800 100 5 5 ITI 106 —108 105 -—108 TI eee 
158, 100 Western Union of U.B. Telegraph, 6 95 Ster. Bonds ... | 100 | 6 6 .. |100 —105 100 —106 E - 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Oross and Strand Жен Suppl aa 5 6 7 8 Y 11 — 12 11 — 12 п 11 
20,000 Do. do. 4d Oum and 85 ... $i "M 52— 6} 6$— 6} 68 6 
84, 000 |*Ohelsea Electricity Supply, Ord. "ET 5 5 6 6% | 71— 8— 9 88 8,5 
100, 000 Do. do. do. % Deb. Stock Red... 2 4$ 4$ 114—116 |114 —116 
60,000 City of London Electrio Lighting, Ord. ree 000...| 10 7 10 6 17 — 18 164— 173 174 | 163 
40,000 Do. s: Oum. Pref., 1 to 40 10 | 6 6 6 15 — 16 15 — 16 
400,000 Do. Deb. Stock, Bori tise. ni at 4 B18) ш. ‘all paid 5% |5 . 124—129 125 —180 | .. 
40,000 | County of Lond & irs Prov. Elec. 10| ni n nil | 11 — 12 11 — 12 11 
20,000 Do. do. 6 % Pref., т 40,001 —20,000 10 6 * 6 6 % | 14 — 15 |14 — 15 1 
17,400 | Edmundsons Eleo. O _Ooxp. Ord. Bhares 1—17,400 51... 5 bos — 61— 91 6g 
19,661 | House-to-House Е ивы Supply, Ord., 101 to 19,661 6| .. | 4 6 Ф | 8— 8i— 9 
18,000 Do. 7 % ‘Cum . Pref. 2 00 5 7 % 7 ecc 9 — 10 9 — 10 Tm oe 
110,000 | London Electrio Supply Corporation, Limited, Ord. 8| .. we a — 82 81— 33 34 
45, 0 ps. do. 6% Pref. 8 us —. 6 * — 7 64— 7 ei 
тосо - S: do. do. 4% Ist Mt. Db. Stock Rd. US 5% 2 X. JE 116— 174 117 T 
62, PE tan Electric Supply, 101 to 62,500 es Т? 0 
22,500 ре Мов. 62,501 {о 85 ‚000] .. 10 — 164 | 16$— 164 е? өз 
220, 0007 % First Mortgage Debentare Btock |... 449 us — scum 118 —121 i53 
6,452 | Notting "Hil Electrico Lighting s m о 4 8 164— 174 sui 
81,980 | 8t. James's and Pall me ае Light, Ord 104 19 E 17 — — ist 17 — 18 174 
20,000 Do. 7 95 Pref., 20,081 to 40,080 7 с — r^ 9 — 10 91 
65,000 | South London Electricity Supply, Ord., 23 ber M 34— 81 3 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 . 5 9% 12 % 12 €, 14— ul 14j— 154 | ... 


. * Subject to Founder's 8h 
Unless otherwise stated all shares 


are fully paid. ре . e 
Dividends marked § are for » Pear consisting of [psum of one year and the бт part 


880 THE ELECTRICAL REVIEW. ^ va 4 Mollit, Max 19, 1999 


SHARE LIST OF ELEOTRICAL OCOMPANTIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTUBING, AND INDUSTRIAL COMPANIES. 
Closin Business done 
Quotation Serve | в week 


1806. | 1897. | 1898. 
Aluminium A“ shares, Nos. 1—00, OO. 1 | 10 95| 10 * TA 3— 8j з — 8j 
90,000 Do. 43 % lat Mort. Deb. Stock Red. [II] #00 Stock eee ТҮ) TIT 95 —100 95 —100 
80,000 British Electric Traction 900 А coe оов eee eve ae 
Do. do. 6 Cum. Pref. 80,001—40,000 


10,000 issued at £3 10s. prem. all pd. 10 
200,000 Do. do. 65 % Perpetual Debenture Stock ... |Stock| ... vit .. |126 —129 |126 —129 
90,000 | Brush Elecl. E „ Ord., 1 to 90,000  ... "T si 8| nå | nel . lj— 2i lj— 24 
90,000 Do. o. Non-oum. 6 % Pref., 1 to 90,000 2| wl 495 .. 21— 24 2}— 
125,000! Do. do. Perp. Deb. Stock .. |Btock| ... се 110 —114 |110 —114 
50,000 Do. do. and Deb. Stock Red... Stock is 102 —106 {102 —106 
20,000 | Callender's Cabie Construction shares, Nos. 1—20,000 ... 5 | 10 Y 12325 122— 183 | 122— 133 
90,000 Do. do 44 95 1st Mort. Deb. Stock Red. |Stock| ... ‘de .. |114 —117 |114 —117 
85,250 Central London Railway, Shares eoo [I1 0 0 10 ry TT eee 104— ll 11 — 114 
178,808 Do. do. do. £8 paid  .. œ. | 10| .. soe T 9 9 — 9} 
61,088 Do. do. Pref. half-shares £8 paid (55 "T pee РЕР ка 82 81— 32 
71,447 Do. do. Def. do. £5 paid бек ETE ES А баз 53 51— 6} 
680,0001| City and South London Railway... ... sis Stock 18%] 14%] 24%] 08 — 70 68 — 70 
22,500 | Do. do. Ord. shares, Nos. 1 to 22,500 £5 pd. | 10 | ... "n wee 5} 
82,008 ipe d Co., Мое. MT tee 1 8 à ds . = 4 
5% 1st Mort. . Debs., 1 to EE m 
90,261 | Edison & Swan Utd. El. Lgt., A" shares, £8 pd. I to 99, 28 5 6 -— 2— 23 2— 24 
17,189 Do. do. do. “А” Shares, 01—017,189 5 6 M 4— 6 4— 5 
844,028 Do. do. do. 4 y 4 Deb. Stock Red. coe 100 eee TIS nan 96 — 98 96 — 98 
112,100 | Electric Construction, 1 to 112,100 ... n Vis € 2| 6 6 6 @ 21— 28 21— 28 
25, 000 Do. do. 7 Oum. Pref., 1 to 25,000 TT) 2 7 7 7 8 = 8i 8 — 34 
140,300 Do. do. 4% Perp. lat Mort. Deb. Stock ... |Btock| ... $us .. |108 —106 |108 —106 
91,196 Elmore's Patent Oopper D 5 to f| 06 eee 2 eee oe eee &— á §— 8 
ыран e | % % . f . 
1 9 8 е е or 9 one ooe ooe 10 12 Ы 
,000 Do. 2, ids do. 7 Pref. eee eee 10 7 7 7 18 — 20 18 — 20 
60,000 Do. do. do. 4% Mort. Deb. Stock... Stock 44 4k .. |118 —115  |112 —115 
50,000 | India-Rubber, Gutte-Peroha and Telegraph Works . | 10 | 10 10 10 Y 214— 221 | 21 
800,000 Do. do. do. 4% Ist Mort. Debs. | 100 | ... "T .. [101 —106 [101 —106 
87,500 [resa Overhead Railway, Ord. ... .. „. ..| 10| 3219 82%] 31 — 9j 88— 8i 
10,000 Do. do. Pref., 210 paid 906 eee 10 5 b 5 144— 144 14&— 144 
,850 | Telegraph Oonstruction and Maintenance ... oes e. | 12 | 16 15 15 85 — 89 86 — 40 
150,000 Do. 4 95 Deb. Вая. Nos. 1 to 1,500 Red. 1909 ... | 100 | ... vus „ |106 —108 105 —108 
18,400 | Telegraph Manufacturing, Ord. Nos. 6,601 to 20,000  ... 8 ае € ies 9j— 10 94— 10 
18,400 Do. do. 5% Cm. Prf. Nos. 6,601 to 20,000 5| ... iis m 61 е : 
540, 0001] Waterloo and City Railway, Ord. Stock  ... us 7 au | 100 |. au ics 8 95108 —111 107 —110 тт 
t on Btock Ex nless otherwise stated all shares are 
ere Divideois marked f are be e pear conaiv OF iba liter pastel’ Gas your and the fan) pari of we next se 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
еВ ham Electric Supply, Ordinary £5 (fully paid) 10}. National Electrio Free Wiring, 10s. paid, 6s.—8s. 
British Aluminium, Ordinary, 10)—11 ; 7 Y Pref., 12—13. Smithfield Market Electric, 3—4. 
House-to-House, 44% Debentures of 2100, 106—108. T. Parker, £10 (fully paid), 16. 
K and Knightsbridge Eleotrio Lighting, Ordinary Shares 
£5 (fully paid) 12—18; lst Preference Oumulative 6%, £5 
(fully paid), 74—8. Debentures, 107—110. Dividend, 1898, 
on Ordinary Shares 10%. 
* From Birmingham Share List. Bank rate of discount З per cent. (February 204, 1899). 


MARKET QUOTATIONS, Wednesday, May 17th. 


This week. | Last week. Increase, METALS. &o. (continued). 
3 ... DOr owt. JA Б» és f Ebonite Rod co 5^ ә» per lb. 8/- 
a y N oe e oe per сті. aj al. oe f £9 Sheet е Y ee per Ib. 8, 
a Oxalic .. ле „ рег сті. . . ve g Copper Bars A . per ton A80 
а „ Salpburic .. ..  .. per owt. b os 9 „ Wire (basis price) .. per lb. 1034. 
mona ва! өө per owt. Ñ / $5 f n Shoot . T „ per ton £00 
a Ammonia, uríate (crystal) oe per ton 416 29% °о 9 ы Rod ° oe °ө per ton £80 
в ” " ee per ton 94 A94 ws п German Silver Wire .. per lb. 1/6 
a er es per юп 45 15 45 15 id каме poroha, Sne А ee рег Id. 6/- 
a Bisai khia of Carbon .. per ton 815 215 э h India-rubber, fine eo per lb. al 
« Borax co os . рег ton] 416 10 416 10 бе $ Iron, Charcoal Sheets .. рег ton £ 
«Bensole(909 ..  ..  .. pergal Es 1 i „ Pig (Cleveland per ton 55/54 
a " lo . per Fal. b 4 € n F per ton | From 11 
a Salphate.. $ ee per ton £36 15 296 10 58. inc $ » Scrap, vy . per ton | 60/- to 55/- 
а Nitrate ss per ton 498 10 £38 10 се $ » Wire vanised No. 8.. per ton £1026 
а „ White Sugar... . per ton £90 10 £80 10 ve g Lead, per ton 414136 
а „ Peroxide .. .  .. perton| 43710 897 10 à f " . per ton 15 10 
«Melhylated Spiri << 1. pergal | 309 9/9 Mica (uncut slabs 8" long) .. per Ib. 6/8 
а Naphtha, vent (90 % as Wire No. per lb, 8/» 
1 Q) co o. 5. . per tal. 5 6/6 g Mercury .. .. ..  ..perbotile £85 
a Potash, Bichromate, in casks.. per lb. р Phosphor Bronse, pence per lb. | 1/1 to 1/4 
а „  Oeustic (76/809) .. per ton p rolled bars & rods per lb. | 1/1 to 1/4 
а Bisulphate se ee per ton = rn » s Га strip & sheet per lb. поп М 
а ee ee ee ee owt. * * ө ee ee e ee 08. 
« Bulphate of Magnesia .. - Det. ton 84 10 24 10 T Silicium Bronze : Der Ib. 104d. to 1/1 
а Sulphur, Sublimed Flowers .. per ton €6 15 £6 15 . 
а 0 Reoovered ee ee per ton £5 15 3 £5 15 . 
6 " — as % .. per ton £5 b 5 5 ‚ 
a Boda, Caustic (white 70°) .. рег ton 47 10 41 10 T 
в „ oe we per ton £8 . £8 T 
& „ Bichromate, casks oe peor lb. ва, ва, А 
METALS, &o. 
b Aluminium Wire, in ton lots.. per ton 2994 2994 1 
А Sheet, in ton lots.. рег ton £191 £191 J 
p Babbitt's metal ingots . .. per ton | £65 to 2187 £66 to £187 j ' 
« Brasa (rolled metal ¥ to 1$") basis per Ib. А 844. j} н Jute, 180 Iba. тоте .. per ton £ 
e „ be(brased) .. .. per lb. 1 103 l. „ Manila, 24 thread .. per ton £82 10 
e „ Wire, basis ©» per lb. 84d. R41. k Zino, Sheet (Vielle Montagne bnd.) p.t.| £81 10 
Quotations supplied by Quotations supplied by er , Quotations s ed by 
a Messrs. G. Boor & Co. f The Rubber, Gutta-Percha, and k Messrs. Morris Ashby, Limited, 
b The Br tish Aluminium Company, Ltd, . Works Company, Ltd, i Mesers. Sanders, Wake & Оо. 
€ Meesrs. Thos. Bolton & Bons. 12 ames & Shakspeare. m Mesars. W. T. Glover & 
: o Mete, Jackson A TIN. 6 б 
Messrs. Bolling & Lowe. o Messrs. Johnson, Matehey Хай, 
j Messrs. Henry O. Teo & Oo. р Tbe Phosphor Bronze Company, Led. 
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MAGNETISM.’ 


Br Paor. JAMES ALFRED EWING, F.R.S., M. I. O. I. 


Wan the Council of the Institution honoured me with an invitation 
to deliver the James Forrest lecture they suggested и 


as the subject. І felt at the time that it was like prescri an (x. 


roasted whole for an invalid's lunch. How could one treat a theme 
so vast within Бе аі a af pisos with any hope pgm it 
or even digesti u g nothing better to propose, 
аа acquiesced, and I now find myself confronted by this 
task. It gives me at least a grain of comfort to reflect that 

Council must take a large share of responsibility for the choice. 
Whatever be his subject, the particular duty of the “James 
Forrest Lecturer is to treat it ss an illustration of the bearing of 
science upon practice. He has to show how the visions of the 
philosopher become translated into the matter of fact of the any 
neer; how observations and theories which at first awaken only the 
intellectual interest cf the scientific enthusiast are in time found to 
have application to the use and convenience of the man in the street. 
He has to show that if necessity is the mother of invention, science 
is often ite foster-mother. And there is another side to the matter, 


for if the lecturer disc his duty aright he will show how practice 
ys back its debt to science; how of invention stimu- 
the progress of very; how the la owes as much to 


Time was when it might have been appropriate in addressing an 
audience of eers to plead for the better recognition of science 
as the handmaid or mistress of practice. But there is no need to do 
that now. The service which each does to the other is recognised ; 
the beneficent reaction between them has, in late years ally, 


your lecturer, has his a ly divided between physics 
avd en it is pleasant to note that not que ip ш сс 
experiment and 


but in in mental habit, in appreciation 
i many Aber WAYS, engineers become daily 
physicists, while students of natural science grow more ready and 
| t of the en А 
schools of 


discovery less keen 

have an eye to the uses to which some of Suay рш The achieve- 
ments in the world of practice of a Kelvin or a Ho are as 
veries in pure science. I mention great 
names, but there are many lesser men who follow in their footsteps. 

Certainly it would be difficult to find a subject that is better fitted 
to illustrate the harmony of practice and science than this subject of 
magnetism. Indeed, so intimate is their contact and co-operation 
here that it would be hard, in givin ar aonni of the subject, to 
draw a line between matters of indus application and fruits of 
research. 


The applications of magnetism are older than the science—so old 
that they are lost in the mists of the remote past. If we cast our 
eyes far enough back they light on the traditional and shadowy 
figure of the Ohinese imperial navigator Hoang Ti, who, some 24 
centuries before Christ, is said to have piloted bis fleet of оодо 
junks by the aid of a floating fragment of loadstone. The 1 e, 
a natural t composed of the magnetic oxide of iron, is found 

дерби Ц places on the earth's surface, and 


the magnetan stone. Though the writings 
Lacretius contain many references to the distinctive properties of 
the loadstone and many curious legends concerning it, it is remark- 
able that neither the Greeks nor the Romans were aware of its use 
in navigation. We are told in the Book of Acts that St. Paul, 
after staying three days at В » ‘fetched a compass” and came 
to Rhegium, but any student of the Institution will tell you it was 
not a mariner's compass that he fetched. 

Though the uses of were unknown in those classical 
times, its abuses appear to have flourished then, as they do still. The 
loadstone was reputed to free women from witchoraft and to put 
demons to flight. A magnet pickled with the salt of the sucking- 

eould 1 by rebbing eee о 
rings magnetised by ra а stone were a remedy for 
the gout, and the of othrace, five centuries before the 
Christian era, аге said to have made a tidy revenue by selling those 


to "e of Animal Magnetism,” for whatever elements of fact there 
are in the reported phenomena which go by that name, wo may rest 
assured that with magnetism they have nothing whatever to do. It is 
a striking fact that among our bodily senses we bave nothing to help 
us toa perception of magnetic activity. The sense of sight may 
indeed be а magnetic sense when regard is had to the 
principle that light is made up of electro-magnetic waves, but you 
t your hand or your head between the poles of the most 
powerfal magnet and be unable to tell whether the magnet is or is 
not in action. We have no direct perception of the magnetic field, 


-— — — e 


* Institution of Civil Engineers, James Forrest lecture. 


and there is no such thing in any legitimate use of the term as animal 


y be by touching it with a tone, 
how, when pot through a piece of straw and set fi ating italways 
points to the north :— 

* Puis se torne la point toute 
Contre l'estoile sans doute." 


A famous letter of Peter Peregrinus, written in 1269, contains a 
remarkably good account of the polar quality of tbe magnet, and of 
its use in finding the north. By the time of Columbus the compass, 
with ita divided card, was apparently a common applianoe in naviga- 
tion. It was ш firet voyage to America in 1492 that Columbus 
discovered the deviation of the needle from the true north. 
The fact that the balanced needle does not lie horizontally, but 
mor el discovered by a London instrument maker called Norman 

We may take it, then, that applications of magnetism were known 
certainly 600, perhaps 5,000 years Bat the science of magnetism 
is just 300 years old; it dates from the publication, in the year 1600, 
of the treatise "De pee William Gilbert. In that remark- 
able book the A pares ons of schoolmen and the “old wives’ 

gathered about the subject were brushed aside, and 
the foundations of magnetic philosophy were laid on the safe ground 


of loadstone, that the behaviour of the compass needle was to be 


now it, a 
you of the many acute observations described by Gilbert, which 
entitle him to high rank among the founders of ex tal science. 


of 
Galileo, his even contem said: “I extremely admire 
and ‘en а аа Magnets?” and Dryden wrote tais 
sisse = 3 
„Gilbert shall live till loadstones cease to draw 
Oc British fieets the boundless oceans awe.” 


This last line suggests the remark that if Dryden could вее the naval 


ичиме оромо па оао зао aspiration after general 
disarmament—he would surely have no misgivings as to the perma- 
nence of Gilbert's fame. 


It would be easy to occupy the whole of the lecture in telling of the 
81bsequent developments of that first application of sm, the 
mariner’s compass ; of the new problems which presented themselves 
when magnetisable metals, iron and steel, took the place of timber in 
the construction of ships; of the analysis by Archibald Smith of the 
various disturbing influences which the tiem cf the ship exerts; 
and of the inven by which Lord Kelvin brought the compass to 

gere and enabled correcting devices to be 
applied by which the effect of the ship's magnetism are neutralised. 
Ia Lord vin's compass we have a striking instance of the results 
that are achieved when profound scientific insight woeks hand in 
hand with rare practical instinct and inventive I wish I could 
dwell on so attractive a theme, but I must hasten on to speak of 
other developments and applications of the science of magnetism. 

The pivoted needle of the compass turns so that 16 may place 
iteelf in the direction of the lines of force of the o field; so 
long.as no local disturbing caute acts, the field is that due to the 
magnetism of the earth. But Oersted discovered, in 1820, that if a 
wire conveying an electric current were brought near, the needle 
became deflected, because (as we now know) the current prodaces a 
magnetic field on its own account, whose lines of foros encircle the 
conducting wire. Eleven years later Schweiger showed how this 
effect could be intensified by тач the conductor into а coil, in 
the middle of which the pivoted was set, and thereby invented 
the galvanometer. The laws of the phenomenon were in 
by Ampère and by Weber, and thus the way was paved for the 
introduction in 1837 of the needle telegraph by and Wheat- 
stone. 5 pioneer line 13 miles 
long, part of which was revived by him and was used, as a relic of 
the year of the Queen's accession, to telegraph Her Majesty's mes- 

e to her scattered peoples on the day of her Diamond Jubilee. 
that lusty infant, the ph, has grown to in the intervening 
60 years you do not need to told. Taking British telegraphs 
alone, the expansion of which owes much to our president's f 
care, there are now considerably more than 1,000,000 miles of wire. 
Oar distant colonies are bound to the mother country not simply by 
links of loyalty aud mutual affection, but by material of 
copper which have no small part to play in the building up of 
mpire. 
he suspended needle, by which Cooke and Wheatstone gave 
practical application to the discovery of Oarsted, did not long remain 
the sole, or even the chief, instrument in telegraphy. It was almost 
at once supplemented, and soon to a great extent displaced, by the 
family of instruments which depend on the attraction which an 
electro- magnet exerts on a movable armature, ins ruments of which 
the telegraph of Morse was the first to take working shape. But 
Oersted's discovery met with a second great V. ж at the hands 
of Lord Kelvin in 1858, when the problem of signalling at a remu- 
nerative speed through long ocean cables was solved by his invention of 
the mirror galvanometer, an invention which, at the same time sup- 
plied physicists with au invaluable new weapon of research. His later 
invention of the siphon-recorder allowed the delicate fluctuations of 
current, which constitute the signals in such a cable, to be registered 
as well as read. In the galvanometer the coil is held fixed and the 


mim aU — — — — 
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magnet moves. In the Kelvin recorder the force between the two is 
still the operative force, but it is the coil that moves while the 
magnet is held fixed. А 
Morse's telegraph was the practical fruit of the discoveries of 
Ampere and Sturgeon. Ampère had shown that pieces of steel might 
be permanently magnetised by placing them inside a coil of wire, 
within which a magnetic field was established by an electric 
current through the wire. Sturgeon, in 1825, substituted a soft-iron 
core for the steel, and pointed out that it acquired atrong magnetism 
so long as the current flowed through the surrounding coil, but lost 
its msgnetism when the current oeated to flow. On establishing the 
current the iron core underwent, as he says, a “ transition from a state 


in such a way as to vary the number of lines of force which it en- 
closes, led to the invention of the magneto-electric machine, where 
the movement of the armature of a permanent magnet is used to 
induce currents ina coil. This has found many uses. It was applied 
in telegraphy by Wheatetone as the transmitting device in bis step- 
by-step or A B O apparatus. Substantially the same a Ad formed 
the basis of the original telephone of Graham Bell. ere the move- 
ment of an iron disc by the speaker’s voice induced corresponding 
currents in a coil, through the of a magnet to which the disc 
acted as armature, the movements of the disc having the effect of 
varying the magnetic field within the coil. These currents passed to 
the distant end and gave rise to corresponding movements on the part 
of a second diso, in an instrument which was an exact counterpart of 
the first. I was old enough in 1876 to appreciate the charm of this 
weird and exquisite invention, and looking back now, it seems, as it 
seemed.then, alike in its novelty, in the vastness of its consequences 
and in the simplicity of its means, to be the most marvellous of all 
the wonder-compelling applications of magnetism. The magneto- 
electric method of generating telephone currents, introduced by Bell, 
gave place, in the hands of Edison and Hughes, to other and better 
means, but the receiving portion of the apparatus retains substanti- 
ally the form which he gave it. The varying attraction for its 
armature of a magnet which is strengthened and weakened by the 
transmitted currents is still used to cause the vibrations of the disc 
which convert those currents into speech. The latest advance in 
telegraphy, the achievement of Marconi in communicating between 
France and England without an intervening wire, is as much as any 
other a direct fruit of magnetic research. hen an electric current 
comes into existence the magnetic field which it induces around it 
does not spread through instantly but with a limited velocity. 
A current undergoing rapid oscillations, such as a discharge surging 
back and forth between two plates, consequently sets up magnetic 
waves of correspondirg frequency which travel out into space with 
a velocity which is, in fact, the velocity of light. These waves of 
magnetic induction were pictared by the mathematical imagination 
of Maxwell, and they were demonstrated by the experiments of 
Hertz, who showed us how to detect their presence at points which 
might be fairly distant from the source. e researches of Branly 
and Lodge gave far more delicate means than Hertz had used to 
discern the arrival of these magnetic waves; and Lodge, who has 
devoted much attention to the subject, has also been successful in 
developing appliances for sending and recei 
distanoes by comparatively long-period waves of magnetic induction, 


using closed circuits at each end of the system, tuned into electric 


synchronism, so that the magnetic oscillations sent out by one of them 
are detected by aid of electro-magnetic resonance in the other. But 
the most striking success which has been achieved in this application 
of magnetism is Marconi's use of short-period Hertzian waves to 
signal across the Channel from the South Foreland to Boulogne. Mr. 
Marconi is to be warmly congratulated on accomplishing this remark» 
able feat, which has arrested the attention alike of the public and of 
specialists, and has opened all eyes to the practical capabilities of this 
new telegraphy. | 

It is interesting to note in passing, though it is scarcely relevant 
to my subject, that telegraphy by waves of magnetic induction is the 
oldest telegraphy of all. well’s conclusion that the waves which 
constitute light are nothing les: than very quick-period waves of 
magnetic induction was abundantly verified by the work of Hertz, 
who succeeded in submitting artificial magnetic waves to the reflec- 
tion, refraction, and polarisation, which we are familiar with in the 
case of light. Hence the heliograph, the venerable semaphore, and 
all the visual signals that have been used from the day when Eve 
first smiled to Adam, are examples of magnetic wave telegraphy, 
though I cannot claim them as fruits of magnetic research. In the 
use of that most delicate of electro-magnetic receivers, the eye, we 
must admit that practice came before science. 

Faraday's great discovery of the induction of electric currents by 
moving a conductor in a magnetic fleld of force led, as we have seen, 
to the magneto-electric machine. A permanent steel magnet served 
to produce the field, and the coils in which current was induced were 
generally wound upon an armature, which revolved between the 
poles. The early machines of Clarke and Pixii were improved upon 
by Wilde, who used a second machine to generate a current which 
was employed in magnetising the field magnets of the first. From 
this to the invention of the dynamo was a step so natural that we 
need not wonder it was taken independently, and almost simul- 


ving signals over long 


taneously, about the be 
inventors, Whsatstone, 


the deoisive step which made the mechanical 
currents a part of engineering—a large part, indeed, as it has since 
become. 


(To be continued.) 


DIRECT AND ALTERNATE OURRENT 
DISTRIBUTION.* 


By H. H. WILLIAMS, Student. 


(Concluded from page 702.) 


Now in the central portions of a large city the consumers are very 
close together, the demand is very large, and is also that required for 
very many different purposes. Therefore, it is very likely that a 
great number of consumers prefer 100 volts, others 200 or 300, while 
others require 400 volts. 

In such a case as this a five-wire system of distribution can be used 
to great advantage, since a consumer can then be supplied at any of 
these pressures. The pressure between the outers on a five-wire 
system is 400 volts. Diagrams A, Band O, show the pressures between 
the different poles and to which a consumer may be connected on the 
three and five-wire systems. 


Positive + 
Middle О 
Negative — 


DiAGRAM À.—THREE-WiRB WITH 200 VOLTS ON THE OUTERS. 


Positive + 

-200 -400 volts 
Middfe О 
Negative — NM 


DiagBAM B.—TuRzz-WiBE with 400 VOLTS ON THE OUTERI. 


Positive + 
Positive middle @ 
Middle О 


Negative middle Ө 


Negative = 


DiaonAM C.—Five-Wire with 400 Vorrs on tHe OUTERS. 


I now wish to draw your attention for a few minutes to the second 
method of supply which I mentioned earlier on in my paper; and it 
is that case in er we antag са to adopt en alternating 
current system. The supp e energy on 
system is a more difficult problem to face than if the supply were 
continuous. For instance, in continuous current systems the useful 


in the alternating current system, the useful power is not equal 
the product of the virtual amperes and virtual volts unless the 
current is in phase with the electromotive force. 

In all alternating current supply circuits there is a considerable 
amount of apparatus, such as motors and transformere, having indact- 
ance, which causes the current to lag after the E.M.F. In an 
inductive circuit the product of the virtual amperes and virtual volts 
would only give us the apparent power and not the true or effective 
power. The effective power in this case is considerably less than the 


a t power. 

Phe effective power = virtual volts x virtual amperes x cosine 
angle of lag. 

Now cosine 0° = 1. 


* Paper read before the Students’ Section of the Institution of 
Electrical Engineers on Wednesday, March 1st, 1899. 
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Consequently you see thatonly when tho lag is nero is the effective 
power equal to volts x virtual amperes. 


The ratio ‘fective or true power | called the power factor. 
apparent power 


It is the aim of all central station engineers to get a power factor 
аз nearly equal to unity as possible. 

The power factor is only unity when the current is in phase with 
the E. M. F., іс, when the circuit contains no self. induction. 

The effect of capacity is to cause the current to lead before the 
E.M.F., an effect which is directly opposite to the effect of induct- 
ance. Therefore, if we have inductance and capacity in the circuit 
in equal quantities the power factor of that circuit will be unity. 

Therefore in central station work the power factor could be 
brought nearer to unity by the intre guctſon of some apparatus 
baving capacity, snch as condensers. I do not think such an intro- 
duction bas occurred in actual practice. 

As I have said before, we may divide an electric supply under- 
mang o three main divisions, vis , generation, distribution, and 
consuming ; 

Ae regards generation, there can be no doubt that a direct driven 
plant is much to be preferred to cither a belt or rope driven, owing to 
the economy of floor spice and tbe higher efficiency obtained. 


Generation by means of an alternator is accomplished witbout the . 


use of a commutator; consequently, the current can easily be gene- 
rated at high pressures, which practice is generally adopted in 
alternating current stations. 

Mains constitute distributors and feeders. Low tension distribu. 
tion in alternating current stations is very seldom done, owing to the 
fact that it is impossible to use cables of large seotional area. It, 
however, can be used if the area of supply is very small, and there is 


In an alternating current transformer current is supplied at high 
tension to the primary, which induces a larger current at a lower 
pressure in the secondary. In it there are no moving parts what- 
ever ; "dir ben no attention, takes up very little room, and is very 
t ficient. quently, such a piece of apparatus can very con- 
veniently be placed in either street boxes or on consumers’ 


These transformers are used in connection with the high tension 
distributors, in order 


ion. 
In all alternating current stations high prese feeders are ured, 
the pressure being transformed down tr e use of transformers 
d in sub-stations or street boxes. If * 


nected together by means of high ure cables so that, in the 
event of a feeder to any district breaking down, that district can still 
be supplied simply by switching it on to the other sub-stations. 

In cases where there has been a number of public arc lamps to be 
supplied, th» tendency of the engineers seems to have been to use 

flera in preference to either fixing shades over each lamp, or 

rund ing a rate continuous current are lighter. 

I refer to use of rectifiers later on when considering the rela- 
tive advantages and disadvantages of direct 


systems 
At present there are 74 supply stations in the United Kingdom 
running on the alternate current system. 

Sinca we may look upon a feeder as a medium by which power is 
transmitted from the generating station to the distributing network, 
I do rot think I shall be departing from the subject of my paper if I 
say a few words in relation to multipbase currents, especially when 
we remember that the greater part of the power from the generating 
plant at Nisgara is carried to the various districts of supply by a 
three-phase transmission plant. 

In an ordinary single-phase alternator the armature is wound so 
as to generate a single current at any required pressure. But in a 
morpha generator the windings on the armature are so arranged 
that it generates two or three distinct currente at the required 

ressure. | 

id In a two-phase generator the currents differ in phase 90°, and a 
Hind eed DE generates its three distinct currents differing 

e to the ease with which transmission by multiphase currents 
oan be effected at very high pressures, this system is decidedly 
superior to continuous current transmission, and in cases where the 
districts to be supplied are situate at some little distance from the 
guneret ing а а system of multiphase fecders can be used to 

van | 

Mr. Wordipgbam is adopting a system of multiphase feeders at 
Manchester to supply those districts which are very remote from the 
central generating station. Rotary oonverters are to be employed at 
the gererating station to change the low pressure continuous carrent 
into high preseure alternating. | 

A similar arrangement is to be fixed at the feeding centre in order 
to transform the current from high pressure alternating to low pres- 
sure continuous. 

I now come to perhaps the most important of my paper, vis:— 
The relative advantages and disadvantages of direct and alternating 
systems of electricity supply. But sirce I have already occupied 

our attention for a considerable time I must make my remarks as 
ief as possible. 
Р PT speaking, the demand for electricity is that required 
or r:— 
1. Incandescent lighting. 
3. Arc lighting (public and private). 


8. Motors. 
4. Oooking and heating. 
5. Electro-chemical apparatus. - 


— The demand for electricity for cooking and heating purposes is so 


very limited (on acoount of the great cost) that I will not refer to the 
advantages and disadvantages of the two systems in this care. 

Undoubtedly the requirements of the electro-chemical industry 
can only be met by continuous current. 

There is an advantage in the use of alternating current for incan- 
descent lighting, in that if you wished to lower the light, so to speak, 
an arrangement called a choking coil can be used; which piece of 
epparatus absorbs cally no energy. Whereas, in order to lower 
the light on a continucus supply a resistance would have to be inserted 
ia series with the lamp in order to lower the voltage at the lamp 
terminale, an operation which is very obj-cticnable, due to the great 
waste of energy in the resistance so inserted. | 

Arc Lamps.—Practically the whole of the light from an arc lamp 
proceeds frcm the crater. In a continuous current arc lamp the 
crater is formed on the positive carbon ; therefore this carbon is made 
the top one, this causing the light to be thrown downwards, in which 
case practically the whole of the light is useful. 

In an altern current arc lamp the light is emitted from both 
carbons, which in shops may be ured to advantage. 

But for street lighting, unless it is the wish to light the heavens as 
well as the roadway, a shade is fixed over each Now, it is 
claimed that by arrangement the light is more evenly dis- 
tributed ; but, at all events, a A inn percentage of the light is lost. 

For street lighting there should be a crater on the top carbon, 
which, of courte, cannot be achic ved in an alternating aro lamp. The 
fact that, in places where rag! have an alternating station, ‘rectifiers 
are used for aro lighting is in itself sufficient proof of the inadequacy 
of alternating current for arc lighting. 

In a paper on “The Use and Economies of R:ctiflers for Arc 
TAgbting read before the Northern Society of Electrical Engineers 
in May, 1896, Mr. Hesketh ssid: “ Тһе alternating current arc lamp 
is not so efficient as & generator of light as the continuous current 
arc." At that time Mr. Hesketh was the chief engineer at Blackpool, 
where there are a great many arc lamps used for street lighting, and 
са пацов being an alternating one, he used rectified currents for arc 

gating. 

, in his reply to the discussion raised on his paper, Mr. 

eth said that efficiency should be considered, not as from the 

terminals cf the lamps to the terminals of the dynamo, tut from the 

indicated H.P. to the measured illumination on the roadway. If 

this view were taken, then arc lamps fed by carrents as closely 

approx mating to continuous currents as possible, would give tbe bəst 
results.” 

Buch remarks from one, who was actually connected with an alter- 
nating station which vios a number of public arc lamps, 
afford another of fact that continuous current is superior 
to alternating for arc lighting purposes. 

y the most important point in connection 
with the relative advantages and disadvantages of the two systems, 
is that in which the demand is that required for motors. | 

The aim of all central station engineers is to get as big a day load 


possible connected to the distributing network. A oentral station 
engineer also aims at kceping a continuity of supply, and does not 
care to see his lamps flicker and nearly jump out every few minutes. 
Yet this is what really happens on an alternating system, even when 
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the number of motors connected is small. 


An alternating station engineer will gladly receive any amount of 
applications for electrical en for lighting purposes, but does not 
care to see one application for electricity for motive power, even if it 
be that required to run only a 1-H.P. motor. 

The more motors there are connected to the distributing network 
of a direct current system the better. Bat not so with the alternat- 


ing system. 

here are about as many alternating current stations in the United 
Kingdom as continuous, RU the total aggregate horse-power of 
motors connected to the alternating is only about 820, whereas on 
the continuous there is a total horse-power of about 4,500 connected. 

I think these remarks are sufficient to prove the superiority of 
direct systems over alternating for distribution ; and also, from what 
I have said earlier on in my paper, you can see I am strongly of the 
opinion that the best system for distribution is low tension 
continuous. 

The choice of a system will always depend upon the following: 

1. Area of supply. 

2. Nature of demand ; and 

3. Situation of central generating station with respect to district 
to be supplied. 

Bat I think that for distributors a three-wire low tension oon- 
tinnous (and, perbaps, in some cases a five-wire system may be used) 
will be found always suitable to the district, and always able to meet 
the demands of the consumers. 

For feeders, if the distance between the generating station and 
fecdiog point ів short, low tension continuous is preferable. If the 
distance is moderately great (-Ay 3 miles) bigh tension continuous 
with transformers, (or, rather, motor generators) in sub-stations. If 
the distance is mucb greater than 3 miles, then multiphase feeders 
should be осей, thus taking advantage of the fact that it is possible 
to transmit at higher voltages if the current be alternating than if it 
be continuous, due, as I have said before, to the absence in the 
alternating current apparatus of any commutator. 

This is, perhaps, the only advantage of alternating current over 
continuous. 

In conclusion, I desire to tbank the hon. secretary of the Students ' 
Bection, Mr. Maurice Bolomon, for his great kindness in reading this 
paper, on my behalf, before you this evening. 
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DELIVERY VAN AND OMNIBUS- CHAS. 
MILDE & CO. 


Тнв ironwork is constructed to receive according to requirements :— 

1. The framework of a delivery van, with a central passage for the 
service, capable of carrying 600 kilcs. with a driver and deliverer, or 
750 kilos. 

2. The framework of an omnibus with six inside and two box seats 
and convenience at the top for 180 kilos. of loggage, 

The eceumulators in both cases are disposed along each side of the 
| Sn pou vtt seats, and arranged so as to be drawn out 
from the | 

Rigid ironwork formed of two steel joists in the form of а recti- 
linear U, connected by cross pieces, сч чийе the framework, which 
із fixed by bolts and the motor with the rotation bearings of the 
intermediary axle. 9 

In front, two roller springs and one transverse spring, at the back 
two roller springs. Buffers for deadening shocks. Wheels with solid 
India-rubber tyres. 


Axles guided by guard plates fixed to the ironwork and supported 
by jointed side pieces, which ensures to the axles a disalarity 
to the axis of the carriage and a constant еби а. аена чада 
shocks there may be. 

A guiding bandle, a vertical bar, two pinions toothed in the pro- 
portion of 1 to 3, a rolling chain and a jointed horizontal bar on the 
two pivots of the wheels. 

An amperemeter to record the output of the charge and dis- 


A voltmeter and an ampere-hour meter register the charge and 


the discharge by means of a shunt, and enable us to note the energy 
supplied and «xpended for a given distance. 

Forty elements constructed by the firm on a new model, the trials 
of which are not yet finished. are distributed into four troughs 
of 10 elements placed along the sides of the car and grouped in series 
or in quantity. 

Oapacity, 145 ampere-hours at the normal rate of disc at 
36 amperes on level ground in four hours at 13 kilometres an hour. 
The track is 52 kilometres on level ground and 40 to 45 on varied 


ground. 
ere de weight of one element is 1755 kilogrammes, or 700 kilos. 
The motor is of the Postel Vinay V4 type with series excitation, 
its normal power 2,250 watts at 76 volts. Weight 200 kilos. 
hah ri formed of two bobbins, and therefore four poles, drum 
ure. 
The differential gear worked by the pinion of the armature is 


arranged on an intermediary axle turning in four bearings jand 
supporting the two-toothed pinions which work by chains the toothed 
crowns connected with the driving wheels. 

Ratio of reduction of the уез] to the intermediary axle, 1: 5. 

" а of the intermediary axle to the armature, 1: 6, 
or 1: 30 for the total ratio corresponding to 2,300 revolutions of the 
armature for 13 kilometres an hour. 

Double differeatial and progressive brake, with core furnished with 
cushions of ash, and acting on two pulleys of the intermediary axle, 
worked by a double pedal placed under the driver's feet. The right 
pedal acts upon the left one, and cuts off the current before tighten- 
ing the brake. The left one only cats off the current. Safety 
the two shoes of which, acting on the hind wheel, are аттар 
on a jointed cross-piece at the back. The brake is worked 
by a screw handle at the left of the driver and by a ratchet lever at 
the right of the seat. | 

The speed controller is placed in front op the driver, and 
consists of three pairs of concentric sectors p vertically on & 
marble plate and provided with blocks, which are connected by a 
movable bar and a fly-wheel with a needle and dial. It effects the 
connecting of the battery in series or in parallel by means of a series 
of sectors arranged to the left, on the same axle, and the bar of which 
is hinged on to the right one by means of a connecting rod, 


Forwakp Вонхніха RATE AT Brix INOREASING SPEEDS. 


4:5 kilometres an hour, Ist speed. Battery in parallel, starting on 
rheostat 1. 


6:5 2nd s B in parallel, without a 
n " peed. er 3 — 
9:5 ” ” 3rd ” B in sena. sant on 
s field ag ta. à 

13 , 4th at series, without a 

б т resin 36 amperes 76 volts. 

16 " „ th „ Battery in series, 1st shunt on 

the field magnets. 

20 " „ 6th „ Battery in series, 2nd shunt on 
tLe fizld magaets. 


Position of rest, battery in series. Backward motion, three 
increasing speeds, battery in parallel, as for the three speeds for 
forward motion. 


and 870 on the front one. The distan 
metres. The width between the rails is the same as in tramway 
lines, 1:40 metres. The diameter of the fore wheels is 75 metre; 
the diameter of the hind wheels is 9 metre. Total length of the 
3 metres; width, 1:85 metres. 
Expenditure of energy ‘on level ground, 65 ampere-hour per 
kilometre-ton at a speed of 13 kilometres per hour. 
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"MISOELLANBOUS NOTES ON THE OnBLTENHAM Mars.” By Mr. 
Hamittom Кплаоокв, Member. Read April 25th, 1899. 


Among who have had to do with central station work, it 
would pro Lee gererentur к ашка пош proposi- 
distributing the electric energy are quite as 

from the source of 


is similar to that in common use for man 
distributing works involve the use of plant of an 


considerations, cou with the invitation of your 

„ have rera ашы дайа из ирен g mains, 

more the view of inducing a discussion and a in 

к шиш far oir асаа the hope that he can contribu 
y 


As Oh бешм, clestsic supply is given dor tbe most part by 100- 


tw чаб 5 tors supplying 
o or pressure su 
of houses in outl districte, and fed by street box trans- 
which aro eu from high distributors ; in certain 


roads, where the houses are few and dis- 
tributors supply house transformers. The 100 velt distetoutorear being 
converted hy degrees into 900-volt distributors, and the disad 


of the increased cost of to the customers changed over is 
met by giving a special re of 84 per cent. to all supplied at 
volts pressure. 
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A fitted panel for a third 


All cables, other than those used for services, are concentric, and 
are 


| 
| 


and for the riding mains referred to hereafter. All hig 
cables are tested in situ with an al current at a pressure of 
4,000 volts and no faults bave occurred, than those caused by 
ex ernal damage, except on the 19/20 cables. In the 19/20 cables 
first laid the outer а 705 are not in contact with one another round 


to prodace 
insulation and y a fault. 


freedom 

cond if a joint on one of these parts when the cable is 

coiled on the drum, there is a considerable danger of one er 

of the free ends penetrating the inner ingalation when the cable is 

реса the dram uring lazing. ‚ Beveral.faul!s occurred on testing 
aro lighting circuits wi 

19/20 cables with a sufficient number of outer wires to completely 
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larger 
two for high and low pressure apparatus vely ale 
rail and in the high part are the divi 
RN single-pole aeitckboarde: and: as a rule, the transformers, 
w P 
double-pole ewitohboard. Each feeder dividing box will take three 
cables, and in it the outers are coupled to a low pressure bus bar, to 
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bus bar of this board being connected to the feeder bus bar by cable. 
In the recent sub-stations a six-way board of the type shown on the 
drawing is used in place of the two three-way boards, aud if there 
ate more than three feeders another three or six-way board is added. 
All high presture boxes are earthed, as are also the lead coverings of 
the high pressure cables and the transformer earth shields. With 
this mode of connecting the feeders together the effect of a fault is 
to blow the fuses at each of the two sub-stations, into which the 
faulty length of feeder enters. When the extensions now in 

рате ай 5 Бои = the town * two 
ndependent sources of high pressure supply, so that high pressure 
can be cut off entirely from any one of these sub-stations without 
interfering with the supply to other sub-stations, and without— 
except at times of heavy load, as in the eveninge—affecting the 
pressure appreciably on the low pressure distributors. 

The six2e of the low pressure distributora used are 37/12, 37/15, 
and 19/14, according to the density of the demand and the pressure 
at which supply is given. In the sub-stations each distributor is 
ointed, in a small dividing box, toa pair of rubber-insulated single 
cables, by which it is connected to a pair of bus bars through a pair 
of ewitch fuses in the older sub-stations, and through a link and 
switch fuse in the more recent sub-stations.  Cardew's earthing 
devices are used in the sub-stations for the protection of the low 


Qnis 


extent, we ara ng up the 
distributors in the principal streets by straight switch boxes, which 
are also provided with testing sockets. The average distance between 
sub-stations in the town is about 330 yards, so that the use of one or 
two switch boxes breaks up a section into either two or three sub- 
sections of 168 and 110 yards lengths respectively. Iu the cases, 
which are few, where hig ure feeders and low pressure dis- 
tributors pass ae in the same conduit boxes, the cables are provided 
with distinctive labels. Practical all distributors are, however, 
armoured cables laid direct in the ground, and protected, where 
necessary, With wood troughs and bitumen from the action of the 

9 

All the sub-stations, except the principal sub-station, are under- 
groand brick chambers with a b x s concrete outside the brick 
walis, and in the town they a about 10 feet by 7 feet by 7 feet 
high; where possible they are placed under footways, but in some 

necessary to construct them under roadway, with 
the result that a much pee thickness of roof bas had to be given. 
In the older sub-stations sewer manhole covers have been fixed 
centrally in their roofs, and movable iron ladders afford the means of 
descent into the low pressure parts; in the more recent sub-stations 
Hayward's lights, which are movable for lowering transformers, &c., 
are fixed in the roofs and side stairs VVV 
entrance for men this method of construction produces a lighter and 
cleaner sub-station and does away with the central iron ladder. The 
concrete floors of the sub-stations are floated over with a layer of 
bitumen about 2 inches thick; upon the bitumen floor are placed 
wooden gratings, similar to those used in boats, and in the high 
pressure parts of the snb-stations rubber mats rest upon the wooden 
tings and are kept clear of any water which may have accumulated 
atween the days for cleaning. Ventilating pillars with pipes to the 
tops and bottoms of the sub-stations are provided, and where neces- 
sary and ble a sub-station has been drained h a trap to the 
sewers. The older sub-stations are not so drained bat have small 
sumpe in them ; these, however, are not much needed as a sub-station, 
when fairly loaded, keeps perfectly dry. The walls and roofs of the 
sub-stations are painted with Blandell, Spence & Oo.’s white petri- 
fying paint, which gives a very good surface and one which can be 
washed without injary. The dividing boxes, switchboards, &o., are 
C aad Sea pnd a aot sw 
pressure ca work are ' OW pressure 
cables and work are painted black. 

Almost all the transformers used have been manufactured by the 
Brush Electrical Engineering Oompany, Limited, and out of a very 
larg: number comparatively few have broken down. With one or 
two exceptions the transformers, which have given trouble, have 
been small—almost all of the 650 watt siz» ussd for the aro lighting 
and placed in the bases of the arclamp-posts. I think I may say that 
in practically every case the cause of breakdown bas been damp; in 
any case breakdowns have been entirely stopped by treating the 
transformers as now described :— 

First, short lead-covered cables are passed through the glands and 
connected to the primary and secondary terminals, and these glands 
and all openings into the transformer case, except the door to the fuses, 
are sealed up. The transformers are then taken in batches of six at 
a time into the principal sub-station, which is a hot dry room, where 
the primaries are connected in parallel to a 100-volt circuit, and the 
secondaries in series to a low resistance, by which the secondary 
current can be varied from about 8 to 15 amperes as desired. Pots 
of calcium chloride are inserted through the fuse doors, and then 
these doors are sealed up. The transformers are run in this way con- 


tinnonsl rr ко A че Бе сеи сю Daag саңы 
frequently at frst and the fase oor resealed after each change. Towards 
the end of the week little water is found to remain in the trans- 
formers, and at the end of this preliminary run each transformer is 
pro & new quantum of calcium chloride, and is finally sealed up. 

hey are then run individually for some hours, or perhaps a day or 
two, with their primaries connected to а 2,000-vol£ circuit, and their 
secondaries to arc lamps, and they are also flashed — to case 
—with 2,000 volts. they have short leads already connected to 
them there is no occasion to open the transformer cases in the open 
air when they are being fixed in the aro lamp-posts. 


(To be continued.) 


MEASUREMENT OF САРАСІТҮ OF LONG 
SUBMARINE CABLES. 


In connection with Mr. Elton Young's paper, Mr. Arthur Ргаботе 
bas communicated the following to the Journal of the Institution of 
Blectrical Engineers :—We are all indebted to Mr.-Young for: his 
paper, and the suggestions he mskes with regard to the method he 
advises should be used when measuring the capacify of long cables, 
it represents undoubtedly some advance on the method of testing 
more usually employed, and I quite agree with Mr. Young thata 
sed standard of “time of charge” with regard to this test 
should be adopted. 
The writer first used the correction method and formula 


10,000 — (R Ғ P) 
o Ер 
in 1891, and pointed ont in the Hlectrician of July 10tb, 1891, that 
resistance 


“ no correction for leakage is found when the insulation 


pes 
microfarad is the same in the standard enser and the cable com- 


. pared, but the correction becomes necessary when large differences of 


absorption exist between the two capacities under test." 
This is very obvious, but the formula just given combines a correc- 


tion for both absorption and insulation resistance differences in the 


capacities compared, and, speaking from experience, this correction is 


very little or no evidence that the capacity of gutta-perchs 
cables alters either under the influence of temperature changes d p 
sures, nor can, so far as I know, much evidence be found in tests of 


laid cables. | 
paper it is 
ployed, 


In the last h of the appendix to Mr. Young’s 
Hany other meth of 10. measurement be em 


are :— 
STANDARD CowmpmNsERS 80 Microrarins, Gorr Метнор WITH 
REvsBSALS AND CORRECTION APPLIED. 


Number of Time of charge. | Time of mixing. | Corrected resultsin 
observations. Seconds. Seconds. microfarads. 

4 b 768 6 

12 10 b 7723 

6 20 5 775 4 

8 30 5 7734 

10 40 5 7768 

6 50 5 7708 

b 60 5 7759 


2 he EE 
Another series, taken on the same method using 241-2 microfarads 
as a san dard, gave :— | | 
222 ⁵ð⁵ ³ A 3 
Number of Time of charge. ишо of mixing. | Corrected results 


Observations. Seconds. econds. in microfareds. 
S ORE NH ERE — E 
4 5 | 6 | 7727 
4 10 6 | 4744 
4 20 8 | 7753 
4 | 30 8 7761 
4 | 60 10 77604 
| 


The aggregate capacity of the cable from factory tests of the core 
at 75° F. waa 776:81 microfarads. 

Ia the above table the time of mixing given was found to have no 
very sensible effect in the final value. T 

The maximum difference shown in the latter figures when 1 
microfarads was used as а standard, if the value of the 5 secon 
charge is neglected is less than 0-3 per cent., a result which, it not 
showing uniformity, is very near to it; these tests are quoted as an 
instance of what may be done with the present known 

With regard to Mr. Young's remarks on the effect of temperature 


— Й тағ ee re eed oe MN LN 


ee, GE — — —— i 


em шы 


Vol. 44. No. 1,121, May 19, 1800.) 


THE ELECTRIOAL REVIEW. 


887 


on the capacity of gutta-percha cores, my firm, Messrs. Olark, Forde 
and Taylor, haye made many ments on this point, but the 
i ¢ that though I mention the 
figures obtained, I do not think it probable that any definite law for 
this variation can be stated. | 

In one very complete series of tests with one coil of core kept at a 
temperature of 75° F., and uod as a standard of comparison, 
whilst another coil of similar manufacture and dimensions was 
tested and compared at the different temperatures of 75, 60, 50, 42, 
and 35° F., the results showed that the capacity of the coil increased 
23 "с карме ям осе: to the extent of 08 per cent. fora 
range o ү 

Asa check upon the foregoing a comparison of the capacity of each 
coll was msde with a shellac condenser, the mean difference in 
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A NEW LIQUID INTERRUPTER. 


to our New York name- 

us advance proofs :— 
pter f induction coil) prod a i n nus 
rü or an uot uoces game 
btained by hnelt, and 


Mn. E. W. CALDWELL sends the follo 


the ө 
FF the uncertainty of action of 
en 


bat instrum 


of the insulating tion. If this 

and the current relatively large, the heat 
developed at this pcint will form a bubble of steam which will 
break As soon as the circuit is broken the source of the 
heat is removed, the bubble escapes, the two portions of liquid come 
again into contact and complete the circuit. This is repeated over 
with astonishing rapidity, and if the be 
к series with the primary circuit of the induction оой, 
beantiful streams of sparks, resembling those obtained with high 
frequency mechanical interrupters, play across the secondary 


It is probable that electrolytic action in this instrament is not at 
all essential to its operation, and that its action is entirely thermal. 
So far I have tried only a few solutions for the liquid—dilute 
solution of sulphate of copper, a solution of sodium sulphite and a 
ера acid solution of specific gravity of about 1:200. 
these the sulphuric acii gave by far the best results. 
instrument also 


been ted by usin 
liquid conductor, but in the few experiments I have made the results 
mercury were ; partition 


between the two parts of the 
made of glass) was cracked apparently 
minutes, 


The frequency of interruption seems to upon the current 
st , the diameter and length of the orifice, the inductance in 
the t and, to some extent, upon the temperature of the liquid 
and probably upon the action i 


of the orifice I have been able to obtain interruptions varying in 
3 from about 5 per second to probably 400 or 500 per 
secon 


uid (which in this experiment was 
barned in a very few 


A rule that has been 


SPABK ABOUT 7 Iscuss Loxo, Exeosors 3 Ввоонрв. 


metre 

"T have ч had an opportunity to make a careful experi 
ave not, as yet, an ty to & cal experi- 

mental study of this a and I have no doubt that further 


work will develop many improvements in the practical details. 


THE ELEOTRIO LIGHTING OF FULHAM. 


Medharst, the electrical adviser to the Vestry, made a long statement 

кс осе VV Electric 
зу was properiy equip carry ou vy 

ийан зау, although i for some electrical work the firm had a hig 

reputation. Mr. Medhurst also went 


aa that the ectric Oompany sought to amend 
der in regard to the river pipe work, and that he took advantage 
of this to try and 

Atthe Vestry m Ww followed, presided over by Mr, Dazw, 


3 с 
агава a? п" ола awa aah 
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recommendation of the Electric Lighting Oom- 
mittes to give the contract to the General Electric Oompany, whose 
tender was £45,718 7s. 10d., was resumed. To this Mr. Sayer bad at 
the last meeting moved an amendment that the tender of the British 
Insulated Wire Company for the mains, &a, at £14,152 18s. 6d., be 


. Bopp strongly supported the amendment on the ground that 
by carrying out the recommendation of the Committee they would be 
going the advice of the electrical en ineer who was paid to 


The amendment was defeated by 22 votes to 13. 
Mr. Barra next moved to 


the reactionary party had in the V 
а mere mechanical voting machine, he 


Mr. Oaxsy seconded the motion, and said that not only was it a 
question of wages but a question «f workmanship, and everyone 
would admit that trade unionists were the best workmen. 

Mr. WimorixLD said that it was for the engineer to see that the 
T 

Mr. Втвиг, pointed out that at present their contract clauses 
allowed them to declare the contract null and void if there were 
breaches, aud they could have nothing stronger than that, and trade 
union officials he had consulted had stated that the clause of the 
Vestry could not be battered. He thought it was not fair to try and 
get such a clause inserted at that stage, or the reactionary party 
might vote to eliminate the trade union clause altogether. 
- Mr, Lawson said the Vestry had long adopted the principle of trade 
union wages and conditions, and they certainly ought to 
amendment. . 

Mr. Avars observed that Mr. Hirst had been before the committee 


, and the fact that they were 
no great hopes of it being 


pretty good eviderce that 50 quoted for the river pipes 
would amply cover that item, although it was said there would bs a 
loss of £1,000. : . 

After considerable discussion the amendment was carried. 


Mr. Ватев pro to move that the Vestry accept no tender that 
but ad the work in sections. 
CHAIBMAN pointed out by carrying the last amendment 


Mer had adopted the recommendation of the Committee. 

t. Bayan said the recommendation had not yet been put as the 
substantive motion, and when it was so put it would be open for him 
to move his amend ment. 

The OzHAIBMANX held that Mr. Bayer would have that powe 


be shortly elected. 
This gave rise to a very long discussion, and an appeal to Mr. Med- 
6 LJ 


hurst to address the V 

Mr. Марновет said he greatly doplored matters 
which had been raised in connection with the ten Generally, 
he did not believe in advertising, because some of firms 
would not send in tenders to an open sement, but if there was 
any question as to whether he, or the chairman of the Oommittee, or 
anyone else was interested in the contract, 16 would be better to throw 
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A NOVEL FLY-WHEEL. 


.UNTIL quite recently, when speeds of rotation have been raised so 
C.! pti nervy ig 
of fly-wheels. They were put together in a manner anything but 
scientific, and were not constructed in such a way as to be -to 
simple stresses. The stresses were complicated. N y a 


insert the - 


T. 
the tender that Light it would | 
fresh tenders 


fiy-wheel is a ring rotating about a centre, and this ring is su 

to be exposed toa bursting stress induced by cen force. Bucha 
force or ring stress is, in a plain ring, purely tensile. Buta fly-wheel is 
seriously жюре by the fact that the ring is tied across at several 
diameters, and it cannot act purely by zing tension. It must either 
partially or wholly act as a series of partially continuous girders, the 
arme bing the piers and the separate segments of the rim the 

rs. 


Thus the arms, except for any cross breaking stress, due to velocity 
variation, are exposed to simple tension due to their restraint of the 
centrifugal tendency of the weight attached to their outer ends. 
When a wheel fails it may fail either because the rim is weak between 
the arms, or becauss the arms are too weak to stand the radial pull of 
the rim segments. In the one case the segments fail as girders; in 
the other case the arms fail as tension members. Given a sufficiency 
of arms to divide the rim into sufficiently short sections there can be 
no probability of cross breaking of the rim. In suchacase a бу rim is 
merely the equivalent of so many weights each with ite own radial 


tension rod. The calculation of such a wheel resolves itself into a 


но of arm tension, and such a wheel appears natarally to 
emand tension arms of some strong material. Oast-iron arms are 
unsuited for such a duty. Tension rods of steel are suited to it. Bat 
а fly-wheel boss: and rim are constantly endeavouring to vary 
кү positions Now the rim tries to lead the hab and sgain the 
hud is driven to lead the rim. This is the essence of the duty 
of a fly-wheel and arms must act as cantilevers А 


f 


a wheel any radial strength 
for it could only serve to reduce the directness of stress in the rim ; 
it could only complicate the stresses. Ina wire-wound rim and in 
the same category we may practically place all rims, which are 
ointed in a good and sufficient manner for ring tension there need 
no radial connection of the arms and rim. The rim may best be 
driven by or drive the arms through the medium of cheeks whicb 
admit of a slight radial sliding motion. In a paper before the Civil 
and Mechanical Engineers’ 1 Prof. A. Sharp deals with the 
question of fly-wheels generally. He finds that for equal hts 
wood is stronger than iron for the rims of wheels acting as gi 
between the spokes, and for equal strength an iron rim is “10 times 
rim, so that for pulleys not needed as fly-wheels 


own pulley with bent wood rim and many spokes of round wood 
screwed in to act tangentially only weighs 16 lbs. for a pulley 
24 inches x 54 inches. He ted out that the bending stress in 
rim segments is proportional to the square of the distance between 
the arms. CCTV 

асте 


a rim could, theoretically, be an arch of cast-iron voussoirs dra 
together by powerful tension. Obviously, the joints could not open 
until the ring stress exceeded the arch compression. The arms, ia 
fact, bear all the load, and the calculation of such a structure is 
simple. No one need be in doubt as to the stresses to be resisted by 
every detail of the wheel. 

At 100 feet per second the stress in a free rim of iron is only half 
a ton per square inch of cross-section. It is clear, therefore, that the 
рачы hg many wheels must have been due to bad design, too much 
of the having been rendered inoperative as a stress bearer, or the 
ring stress has been prevented by the arms, and these have been too 
few to prevent the rim sections as beams. 

We are glad to see Prof. Sharp paying attention to the 
of Wohler and Bauschinger, confirming, as they do, the experi- 
ments of Fairbairn. Wo в law, as enunciated by Launbardt, has 
not received the attention which it should have done, and much bad 
design in high speed crankshafte and other articles has been per- 
petrated by an inexcusable neglect of well-known facts. 


PHYSICAL SOCIETY. 


— — 


Овріхалвт MxmTING held Mar 12TH, 1899. 
Prof. Panny, Vice-President, in the chair. 
The SzoRETABRY read a note by Prof. W. B. Monrox and Dr. Bro 
on the discussion of their paper Ou THE CRITERION FOR AN 
OSCILLATORY DISCHARGE oF A CONDENSER.” 


In the discussion which followed the reading of the paper it was 
pointed out that the result obtained, vis., that on taking into accoant 
the distribution of the current in the wire, a condenser, having the 
critical capacity on the simple theory, gives an 

seems to be contradicted by the well-known fact that the resistance 
of the wire is greater, and the inductance less for oscillatory than for 
steady currents. The explanation of the apparent paradox is to be 
found in the effect of the damping on the inductance. When the 
damping is great and the frequency amall, as in the neighbourhood of 
the critical case, what may be termed the equivalent imductance 
becomes greater than the steady current value. It is shown that this 
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increase in L outweighs the increase of m in ite effect upon the 
criterion for 3 dischar An examination of the expression 
for the equivalent inductance in the case of iron shows that it is 
greater than the steady current value if the ratio of one amplitude to 
the next is greater than 
| е M 

where ^ is the frequency of the oscillation. Since the decrease of L, 


with maintained oscillations, is due to a surface concentration of 
oue of dam 


for 
‘axis of a wire, an expression for the current was introduced 


axis decreases get g 
cient damping to produce this effect it is shown that as we go through 
the point r = — ^ , where "a" is the radius of the wire we pass 


ay 
from a greater value of current density in the inner в to a less in 
the outer than would correspond to a uniform bution through- 


ont the wire. From general reasoning the authors think that if a 


Mr. ADDENBROOKE exhibited and described a Ослрвлит ELECTRO- 
METER FOR APPLICATION TO ALTERNATING OURBERT Мвлвоав- 
MENTS. 


The author has substituted for cylindrical 
flat plates, the top set being adjustable. Iu this way the range of 
the дее 

оте 


з 


ment is considerably increased. The ability to remove one 
or more of the quadrants makes the needle very accessible 
lowering the needle on to the bottom quadrants and then g 
down one of the top plates the instrument can be carried with 
One of the top quadrants can be worked up and down by a 
worm gear, and by this motion the electrical zəro” of the electro- 
meter is obtained. The su on consists of a flat phosphor 
bronse strip, the torsion of which is found to be perfectly uniform, 
there being no fatigue effect. The cate of the instrument contains 
windows so that the needle сап bs viewed from two directions at 
right angles, and there are screw motions to centre the needle with 
respect to the quadrants. To reduce the effect of air convection 
carrents upon the needle the inside cf the case is lined with cotton 
volvet. The quadrants are supported on brass bars passing through 
long ebonite aleeves in the bottom of the instrument. Thie gives 
good insulation without the use of sulphuric acid and there is no 
Leyden jar or condenser in connection with the needle. When 
using the electrometer idiostatically with the finest strip, a light 
needle and the quadrants jth of an inch apart, a difference 
of potential of 1 volt will produce a deflection of about 5 mms. 
upon a screen 2 metres distant. Using the instrament 
heterostatically with 100 volts on the needle, jth of an inch 
between the quadrants, and half a volt acting across them, a 
deflection of 200 mms. can be obtained. This sensitivecess is about 
12 times as great as thut got from instrumenta designed by Kelvin, 
Messcart, and Mr. Addenbrooke then showed how, in oon- 
janction with a voltmeter and an ammeter, it was po:sible with his 
instrument to determine all ths factors of an alternating current 
system. The increased sensitiveness of the electrometer renders it 
possible to measure currents of any magnitude with a very small 
waste of energy. 

Mr. Garras pointed out that the measurement of self-induction 
with an electrometer could only be carried out practically if the cur- 
rent curve was a sine carve. He said that in curves obtained from a 
Gans motor a correction amounting to 7 per cent. had to be applied. 

The Онатвмли said that even if the curve obtained was а sine 
curve, the electrometer was never used in tbis country for measuring 
self-indaction. | 

Prof. HagscHBLL asked if it were possible to adjust the quadrants 
after the needle had been charged? 

Mr. AppENBROOEB then purposely disturbed the position of the 
adjustable plate, and after charging the needle reduced the deflection 
to ziro by the worm gear. The author said that for high voltages 
the curve cf calibration was different to tbat obtained from the ordi- 
nary formula. | 

The CHaraman ssid that this discrepancy was probably due to want 
of perfect symmetry. In a paper read before the Royal Society by 
Perry, Ayrton, and Mather, it was shown that the presence of the 
guard around the mirror of an ordinary ele ctrometer was sufficient 
to affect the needle when working with high vol In working 
with the pines very close together he was afraid the symmetry 

ble to be disturbed by a slight tilting of the needle due 
б | 


attraction. 
The Аотнов observed that the plates were only very close together 
when working with low voltages. 


quadrants two sets of 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFIOATIONS. 


NRW PATENTS.—1999. 


Compiled expressly for this journal by W. P. Tmoursom & Oo 
Electrical Patent Agents, 322, High Holborn, London, W.O., an 
at Liverpool, Manchester, and Birmingham, fo whom all inquiries 
should be addressed. | 


9,072. "Improvements in thermopiles.” Е. D. Youma. Dated 
May 1st. 

9,101. “Improvements in or 
electric апа other lighting apparatus." 
BangETT. Dated May 1st. 

9.184. “Improvements in or relating to electric accumulators.” 
F. Мостиври. Dated May let. 

9,209. ‘Improvements in and relatiog to electric arc lamps.” 
R. Оргон. Dated May 2nd. 

9,212. " Improvements in electric switches.” J. D. F. ANDREWS. 
Dated May 2ad. 
| " Improvements in electric maximum demand indicators.” 
Tum Barish THomson-Houstom Company, Lnarep. (Е. P. Оох, 
United States.) Dated May 2ad. (Complete.) | 


9,246. “Improvements in apparatus for measuring el: сігіс 
currente." Tum Ввїтїшн TuHoxsom-Housrom Оомрлит, 
(W. C. Fish, United States.) Dated May 2nd. (Oomplete.) 

9,278. “Improvements in d or electro- dynamic 
machines" J. G. Втаттав. Dated May Sed. 

9,290. "Improvements in or relating to electric sparking plugs.” 
F. Ol DTI D and J. W. Мпллали. Dated May ged. PE 

9,349. “Improved electro-magnetic tooth stopping hammer.” 
О. Osr MANN. Dated May Srd. (Complete. pes | 

9,351. “Improvements їп the manufacture and production of- 
elements for secondary batteries or electric accumulators.” H H. 
BrRECEKER. Dated May 3rd. 

9,367. "An improved procese for the production of accumulator 
plates.” A. LuHmann. Dated May Srd. 

9,414. “Improvements in controlling electric motors and apparatus 
for that purpose." Н. Larrwma. Dated May 4th. 

9,424. “Improvements in or relating to electric aro lamps.“ 
J. G. B. Putts and J. Braun. Dated May 4th. 

9,428. “Improved regulating mechanism for the carbon of 
electric arc lamps.” J. Hoemuzrmn. Dated May 4th. (Oomplete.) 

9,429. "Improvements in electrical arc lampe." J. Rosn usr. 
Dated May 4th. (Complete.) 

9,434. "Improvements in electric ато lampe" A. G. BTOCEWELL. 
Dated May 4th. 

9,436. "Improvements in electric telegraphic apparatus.“ E. 
Oantono. Dated May 4th. (Date applied for under Patents, &c., 
ie. 2 Bec. 103, January 12 h, 1899, b:ing date of applicstion in 

taly. 

9,437. "Improvements in electric phic apparatus.” B. 
CamTowxO. Dated May 4th. (Date applied for under Patents, &c., 
An а Sec. 103, April 13:h, 1899, being date of application in 

aly. | | 

9,456. “Improvements in, or relating to, electric starage ог secon- 
dary batteries.” J. T. їгїт and M.SurHEBLAND. Dated May 5th. 

9,465. “A кери automatic call register.” T. Вааай and J, 
WALSH. Dated May 6th. 

9,511. " Metboi of controlling several rotary phase current 
motors ia an electrical railway train from one point of th» train.“ 
Siemens Ввов & Oo., Luurrep. (Siemens & Halske Aktien Gesell- 
schaft, Germany.) Dated May 5th. (Complete.) 

9,512. "Improvements in voltaic batteries" O. D. Aser. (La 
B:cié'é d'Etude des Piles Electriques, Franc») Dated May bth. 

9522. “ Improvements relating to the distribution of electric cur- 
rent" B.G. Dated May Sth. (Date applied for under 
Patents, &+., Act, 1883, Вес. 103, October 6th, 1898, being date of 
application in United Btates.) 

9,528. “Improved electro-magnetic a as for ping and 
starting machinery and vehicles" O. W. Hiaas. Dated May 6th. . 

9,566. ‘Improvements in, and connected with, electric safety 
fuses.” J. Gray. Dated May 6th. (Complete) | 

9,581. “Improvements in, or relating to, electrical devices or. 
apparatus for controlling the pressure cf small currents for electric 
bghtiog." F. W. Бмгтн. Da:ed May 6th. 


to globes or protectors for 
G. PasNYCUICK and F. W. 


| 


ғ 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tompson & Oo. 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stampe). 

1897. | 


10,056. "Improvements in rail bonds for electric railways, and in 
method of making the same." W. B. OLEYELAND. Dated April 


. 
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22nd, 1897. Relates to rail bonds: Heads are cast on to a flattened 
coil of fiat wire. One side of the coil may be omitted. The heads 
are shaped and headed up in the rail ends. 9 claims. 


10,197. “Improvements in or relating to dynamo and like 
electrical contact brushes" L. Восрввлохк. Dated April 23rd, 
1897. Oonsists in making dynamo and like electrical contact brushes 
of an alloy of copper, brass, or bronze with a small percentage of 
bismuth, antimony, or cadmium, or two or more of these metals com- 
bined. The alloy may be emplcyed in the form of a bar or block, 
which may be provided with perforations for keeping it cool or 
receiving a lubricant. 5 claims. 


10,250. “Improvements in electric arc lampe" W. P. THOMPSON. 
(Е. Hansen, Germany.) Dated April 24th, 1897. Relates to a clock- 
work arc lamp. The carbons are hung by achain on a wheel, rota- 
table in a frame, and geared to an escapement wheel and oscillato 
edges, which rest on supporis in line with the periphery of the wheel, 

ges, whi on supports in t phery of the wheel, 
where the part of the chain extending to the upper carbon holder 
leaves 16; thus, when the outer part of the frame is lifted by a link 


and lever connecting it with the core of a shunt magnet, the outer 


pere only of the chain is lifted with the lower carbon. Oontact is 
us 


made, and the magnet dropping, the frame strikes tbe arc. The- 


movements of the frame are controlled by a амр Feeding of 
the carbons by gravity is allowed when tho frame is tilted sufficiently 
to withdraw a vane on the balance wheel from a stop, which is 
pivoted, and rests on the tilting frame. Loss in wernt of the lower 
carbon is compensated by a chain attached to its holder. The magnet 
is adapted for alternating currents, to prevent great variation in its 
inductive resistance. The coil is wound on a non-metallic spool, and 
surrounded by a perforated sheet-iron casing. The movable core is 
tubular, and a hollow iron core is fixed within the coil. In order to 
keep the mechanism cool and clean, its base-plate is separated from 
a plate, carrying the carbon guides by two air or layers of non- 
conducting materia], and an intervening plate. These plates are 
connected by non-conducting screws. The chain passes through two 
tubes. 3 claims. 


10,254. “ An improved process for the manufactureof accumulator 
used W. H. Bozsm. Dated April 24tb, 1897. Plates or elec- 
es are made by placing red lead in a boun frame, and treating 
it witb an acid, such as acetic, oxalic, or sul c acid, which com- 
bines with or decomposes the red lead, forming an insoluble or bardly 
soluble lead salt. The red lead may be mixed with binding materials, 
such as are described in Specifications No. 11,532, A.D. 1893, and No. 
4,610, A.D. 1895. 3 claims. 


10,280. “Improvements in electric incandescence lampe" F. 
EacmR. Dated April 24th, 1897. Relates to incandescent lam ps. 
The bulb is made with two grooves in its neck to receive a wire w 
is passed through hcles in a cap, and is secured by twisting its ends 
together to attach the lamp to the cap. 1 claim. 


10,295. “An electrically illuminated advertising balloon.” J. 
BussBy. Dated April 26th, 1897. A captive balloon is ia part trans- 
n and preferably white to receive advertisements, which are 
Uuminated by electric lamps within the balloon, the leads of the 
lamps paseing along the holding cable. 3 claims. 


10,429. "Improvements ia underground conduits or trenches for 
electric railways and the like.” J. D. GRIFF and G. 8. SMALL. 
Dated April 27tb, 1897. Oonduit or trenches for electric rail ways, &oc., 
are formed of yoke frames having a continuous ohannel andes the 
slot rails. The channel carries a continuous curved shield having a 
slot at the top, a guard shield being attached above the opening. The 
collect~r arm is curved to support the contact trolley which bears 
against the conductor carried by the arm. 3 claims. 


10,439. Improvements in secondary batteries.” O. E. Lurs. 
Dated April 27tb, 1897. The battery comprises a closed cell, a cylin- 
drical negative electrode of amalgamated copper gauze, an Пре Ае 
consisting of a solution of um sulphate, a porous cell cl at 
top and bottom, and a mass of active material, or material to be ren- 
dered active, surrounding a central leaden tube. 4 claims. 


10,494. lighters.” L. L. 


on the burner tip and the second is carried by an arm of a lever on 
the gas cock. The free end of a coiled spring presses against the 
edge of the arm and holds the lever in the position shown until the 
handle is pulled. The part of the spring then pe against the 
side instead of the edge of the arm, and secures it in its fresh position 
until the lever is again actuated by the handle. 3 claims. 


and No. 15,813, a D. 1895, and consists of methods of obtaining the 
fused zinc chloride in an absolutely anhydrous state. This may b3 
done by (a) digesting the fased zinc chloride over fused or solid 
metallic zine, or (2) by reversing the current—tbat is, making sinc 
the ancde, and carbon, or a suitable heavy metal, the cathode. The 
result of either treatment is to prevent explosions and foaming during 
the electrolytic process for obtaining zinc and chlorine. 3 claims. 


11,226. “Improvements in telephones" Е. Рвіррів. Dated 
May 5th, 1897. е transmitter and receiver are arranged so that 
their ca:es fit by means of a and semi-circular groove. 
The transmitter a contact spriog which cuts out the instrumenta 


from line when the receiver is at rest, but cuts in the instrumenta 
when the receiver is removed. The receiver is provided with a bell 
ush. A pivoted case containing carbon granules is closed at the 
ront by a carbon disc. The microphone and its connections are 
mounted in a disc or box held in the case by turn buttons. A 


permanent magnet is attached to the ring and carries polar extensions 
provided with coils. The contact spring is operated by the push and 
paying between contaci mounted on the insulation. The front of 

e case is closed by a diaphragm rear piece. 6 claims. 

11,320. “Ап improvement in o fuse heads for blasting and 
for other purposes." G. Prrrmann. Dated May 6th, 1897. 
to improvements on the electrio high or low tension fuses described 
in 8 cation No. 11,283, a.p. 1895. The ends of the wires are 
now bent twice on themselves, their extremities bared and brought 
close together or bridged with fine wire. The tapered tube is used 
as before. 2 claims. 


11,937. ‘Improvements in or relating to sockets or holders for 
incandescent electric lamps and the attachment of lampe thereto.” 
A. J. Вост. (E. Woningen, Holland.) Dated May Gch, 1897. 
Incandescent lamps are secured in their caps by elastic metal bands 
placed round constricted parts of the necks of the bulbs, and having 
projecting engaging recesses in the necks, and tions 
the caps. e free ends of the band are pressed and passed 
into an open sict. 2 cla'ms. 

11,594. “Improved switch for controlling from a distance electric 
motors for working Jun hoists, projectors, cranes, capstans or other 
electrically operated apparatus." G. Мавтінвғ. Dated May 10, 
1897. Relates to the arrangement of a switch for controlling from a 
distance, electric motors for operating guns, hoists, projectors, cranes, 
and other apparatus. When the contact is made the current is sent 
through the electro-magnetic switch which causes contacts to be made 
to operate the motor in one direction, while, when the other contact 
is made, the electro-magnetic switch is operated and the motor works 
in the reverse direction. 1 claim. 


| 


B 


stampings are threaded on a mandrel, the axis of which is mounted 
in the armature bearings. The es are clamped firmly together 
and the pile thus formed, toge with a ring, it is then forced 
against an inwardly-projocting flange. After turning the 

on end, type metal or other suitable material is run into the annular 
space between the parts. 3 claims. 


the 
is closed by the passenger the valve is raised and air then passes 
through qu the ‘rnin pipe and applies the brake. In 
the other form ipe leads to the train-pipe containing compressed 
air, and is closed by the valve which is pressed up to ite seat bys 
spring. Upon closing the circuit the core pushes the valve down- 
wards, thus permitting the escape of the compressed air, and 
applying the brake. An electro-magnet may be employed in place of 
а solenoid, 2 claims. 

11,808. ‘Improvements in incandescent electric lamps.” 
WoopLBEY. Dated May 12tb, 1597. Incandescent Lamps.— 
are flashed in acetylene gas. They may be made from cellulose, cat- 
bonised and heated electrically in a glass vessel containing the gas, 
preferably rarefled, until the resistance of the filament has been 
reduced as det i ted. 3 claims. 

11,861. “Improvements in, or relating to, electric accumulators or 
storage batteries.” O. Lmpmmg. Dated May 13th, 1897. Plates or 
electrodes are made by comp a lead plate or roller between two 
metal plates, on the sides of which, pr to the lead plate, 
irregular surfaces have baen formed by ch 


> 


12,087. “Switch apparatus for the graduated inclusion and ezciu- 
sion of resistances in ical circuits.” BI Bros. & Co, L. 


are, 
arranged with one set of contacts of carbon and the other of metal, 


nected to the resistances. The moving 

the spindle of which slides in slots in a frame, provided with a spindle 
and pivoted to the base. The spindle of the roller bears on s fork 
pressed outwards by a spring. Ina modified form the conten =f 
fitted with springs, the spindle of the rolling contact being rigid. B 
the modification the contacte, whioh are in , are mounted 
frames free to tilt slightly and forced outwards by Rollers 
rub on these contacts. 3 claims. | E | 
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THE LEGAL RELATIONSHIP OF JOINT 
PATENTEES. 


— 


Ix the case of the National Society for the Distribution of 


Electricity by Secondary Generators, Limited, v. Gibbs, 
which came before Mr. Justice Cozens-Hardy in the Chancery 
Division a short time ago, some important questions as to 
the legal rights of patentees, their executors, administrators 
and assigns,” were discussed. The facta of the case, 
as reported in our issue of May 5th, were shortly as 
follows :—In 1882 а grant was made unto Lucien Gaulard 
and John Dixon Gibbs of letters patent for an invention 
for a new system of electricity for the production of light and 
power. | 

The grant was in the following form :—‘ Unto the said 
Lucien Gaulard and John Dixon Gibbs, their executors, 
administrators and assigne, and every of them by themselves 
or by their deputy or deputies, tervants or agente, or such 
others as they the said Gaulard and Gibbs, &c., shall at any 
time agree with and no others and from time to time and at 
all times hereafter during the term of years expressed shall 
and lawfully may make use, exercise, and vend their said in- 
vention within the United Kingdom in such manner as to 
them the said Сашага and Gibbs, their executors, administra- 
tors and assigns or any of them shall in their discretion seem 
meet, and that the said Gaulard and Gibbe, their executors, 


administrators and assigns shall and lawfwly may have and 


enjoy the whole profit, and benefit, coming by reason of the 
invention.” 

By an agreement under seal dated May 25th, 1883, 
Сашага and Gibbs agreed to sell to the plaintiff company the 
exclusive privilege of using, exercising and vending all the 
inventions within the United Kingdom and other countries 
named with the full benefit of all extensions, &c. Сашага 
and Gibbs agreed (1) to procure confirmation of the patents 
if and when necessary ; (2) to allow the plaintiff company to 
bring and prosecute actions for infringement in their names; 
(3) to establish a fitle to the patents at the expense of the 
plaintiff company; (4) to accept the sum of £220,000 
payable as in the agreement mentioned in respect of the said 
assignment. It was also agreed that the assignment should 
contain a covenant by the vendors “that all the letters 


patent thereby assigned, or any letters patent which might 


have been obtained in substitution for the same, or in 
respect of such invention as is protected thereby, were valid, 
and in nowise void or voidable." Gaulard died in 1888, 
and Mme. Ruelle, one of the defendants, was his ши: 
tratrix. 

The action was brought in respect of a breach of the last 
mentioned covenant, it being alleged that the patents were 
entirely, or in part, void or voidable, and that they had 
actually been declared void or voidable. The plaintiff com- 
pany therefore claimed damages. A compromise was effected 
with the defendant Gibbs, but the sole question in the 
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present action was proceeded with in order to determine the 


liability of Gaulard’s representatives. | 

In the course of his judgment, Mr. Justice Cozens-Hardy 
said :—“ I think the two patentees took a joint interest which 
passed by survivorship to Gibbs on the death of Gaulard. 
А . In my opinion, Gaulard’s representative is поё a 
proper party to the action, in so far as it seek, an order 
for the assignment of the patents, inasmuch as the whole 
interest in the patents is vested in Gibbs, as the survivor 
of the two joint patentees.” 

The above case can hardly be understood without a short 
explanation of the distinction between joint tenancy and 
tenancy incommon. To the non-legal mind the difference 
is not apparent, but it is nevertheless real. In the case of 
joint tenancy the interest of the parties commences at the 
same time. They are each in possession, and they have an 
equally good title. Tenants in common, on the other hand, 
have only one mutual interest, and that is, possession of the 
property in question. Their respective titles mey have been 
derived from different sources, and may have commenced or 
may be about to cease at different times. The real and 
important distinction, however, does not become apparent 
until we have considered the question of devolution on the 
death (a) of a joint tenant, (5) of a tenant in common. In 
the case of a joint tenant his interest passes to the other 
tenant and not to his executor, while the rights and 
liabilities of а tenant in common do become vested in his 
representatives. The importance of this distinction requires 
but little elaboration. Suppose a patentee to whom letters 
patent have been granted in conjunction with someone else, 
is anxious that his share of the future profits shall enure 
for the benefit of those who come after him. 

If his collaborator to whom the original patents were 


granted in conjunction with himself is his joint tenant, the - 


profits arising out of the patent become absolutely vested in 
the survivor upon the decease of his partner, to the entire 
exclusion of those whom it was desired to benefit. If, on 
the other hand, they are co-partners, tenants in common, the 
share of the deceased in the subject matter of letters patent 
becomes vested in his executors to be ultimately applied 
aocording to the terms of the will was desired to benefit. 

The first question which arose in the case before was 
whether to use a legal phrase Gaulard and Gibbs took as joint 
tenants or tenants in common. If in the case of ordinary 
property the ownership is vested in two persons as joint 
tenants, we have seen that upon the death of either one the 
entire property is transferred to the other. Where they take 
as tenants in common upon the decease of one his share goes 
to his executors. If the same rule applies to patents and the 
property therein, it would seem that Mme. Ruelle, if her 
husband was a tenant in common, must have been held liable 
under the covenants in the agreement with the plaintiff com- 
pany. 

Assuming that Gibbs and Gaulard were jointly interested 
in the patents, a second question then arose as to whether 
the covenant by which the validity of the patents was 
guaranteed was joint or several. It will be easily seen how 
important this question might become to the purchasers if 
the more substantial of the two vendors of a patented article 
were to die. Redress for breach of covenant might then be 
sought in vain. 

As Mr. Jastice Cozens-Hardy pointed out, the covenant 


was & peculiar and special stipulation for which the plaintiff 
had bargained, and having regard to its exact wording, he 
saw no reason why, in the events which had happened, the 
performance of the covenant shonid not rest entirely with 
the survivor. In support of this he cited the case of 


` White v. Tyndall and Others (H. L., 18, Ap. Oas. 263), 


which affords a very striking instanoe of the way in which 
the Court is inclined to put a strict interpretation on 
covenants of this kind. Premises were demised to two 
persons, their executors, administrators and assigns, ss 
tenants in common, and not as joint tenants at a yearly rent. 
They covenanted “for themselves, their executors, adminis- 
trators and assigns, that they, the said G. and A, or 
some or one of them their executors, administrators 
or assigns,” would pay the said yearly rent and 
keep the premises in repair. G. having died, the 
lessor sued A. and G.'s executors for breaches of covenant 
which occurred after G.'s death. It was decided that the 
covenant, which is similar in form to that used in the 
present case, was joint, and not several, and that the executors 
were not liable. Lord Halsbury, in the course of his judg- 
ment, pointed out that although the parties had covenanted 
to hold the premiees as tenants in common,” the liability 
in respect of rent was clearly joint. 

From this саве it would seem that even the express use of 
the word “joint” is not of itself sufficient to invest the 
transaction with the characteristics which are usually amo- 
ciated with joint liability. Of course it may be said that 
the matter cuts both ways. The discharge of onerous 
covenants (as in the present case) may fall upon the sur- 
viving patentees, who cannot obtain contribution from the 
executors of a deceased “joint tenant," which he might be 
able to demand at the hands of the representatives of & 
deceased “tenant in common." And if it is important to 
examine the terms of the grant of letters patent, it is doubly 
necessary to scrutinise the terms of an assignment which 
contains covenants as to the validity of patents. 


Electricity in Turkey.—Till recently the employment 
of electricity in any shape or form in tin was 
strictly forbidden. For an unfortunate official to mention 
the word “electricity” in the hearing of the Sultan was as 
mach as his place, d Hr 5 5 
as it may appear, hi ne Hig naively imagi 
a 1 must bave something to do with the manufacture 
of dynamite. So much is there in a name. The final 
triumph over the prejadices of the Sultan is said to have 
been due to a Spaniard and the kinematograph. This 
Spaniard, Don Ramirez by name, started a circus in Con- 
stantinople, and in order to be up to date, imported a kine- 
matograph. Bot the city authorities would not allow him to 
set his new instrument in operation, because it had to be 
driven by the condemned electricity. In his difficulty be 
applied to his ambsssador, who promised to do his best for 
him. Daring the next audience which he had with the 
Sultan, the wily diplomatiet took occasion to enlarge on the 
wonders of the kinematograpb, and interested the Saltan so 
much, that Don Ramirez was ordered to bring his instrument 
to the Palace. Moving scenes from the ing capitals of 
Europe were thrown on the screen for the delectation of the 
Sultan, who no doubt enjoyed them all the more, since he is 
not, like his friend the German Kaiser, a great traveller. 
Among the indirect results of this exbibition was that the 
Sultan became convinced that electricity, though produced 
by a dynamo or a battery, had no connection with pui gn 
explosives; the lucky Don got kudos and wealth, ; geh 
mission was granted to him to instal in his circus the first 
electric lighting plant in Oonstantinople. 
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INDISPENSABLE AOCESSORIES OF ELEC- 


TRIC TRACTION. 


Вт HENRY В. P. COTTRELL, A. M. I. O. E. 


(Continued from page 758.) 


BRAKES. 
Stnce the iatrodaction of electric traction on tramways 
and light railways, the question of brakes has become year 
by year of greater importance. Inventors have been at least 


as prolific in designing devices oonneoled with these indis- 
pensable accessories as they have been throughout the vast 
fied opened to their ingenuity by the requirements of 
electric traction generally. The num- 
ber of int ffisient and faulty devices, of 
expensive and complicated details, pro- 
posed and experimented upon, has been 
practically endlees, and in | it 
may be confidently stated that none 
of the mechanical devices have been 
any great improvement over the old 
wheel and ratchet in point of speed of 
app'ication, although several have in- 
ле; E eire а 
age in aid of the wer appli 
the brakesman, which bas enabled the 
brakes to be applied with inoreased 
wer in the same interval of time. 
the ordinary form of brake gear 
(fig. 81) the brake beams are hung 
rom links attached to the side framing 
of the truck, and the brake blocks are 
applied to the wheels by the moving 
these beams towards the wheels by 
suitable leverage applied through the 
brake Conn: T ieee 155 
engaged by springs acting nst the 
brake beams, which sre compressed in 
patting on the brakes. The chief 
raw backs incident on link hung brakes 
is the kicking and rattling which invariably attends 
their application and release; this is due partly to the 
method of suspension and partly to the unequal action 


Жа. 32 —MrrBOPOLITAN Gaaviry Ввлка. 


of the springe, and testifies to the fact of the brake 
blocks being uncertainly and unequally applied, and there- 
fore boing unreliable in their operation. The simplest 
and most efficient device overcoming these defeota is the 


“Gravity” brake. In this form of brake the brake beams 
are carried in gravity slides, as shown in the accompanying 
figure (82). Here the release springs are done away with 
altogether, the brake blocks being disengaged automatically 
on releasing of the brake gearing by the weight of 
the brake beams and heads, causing the former to slide down 
the inclined framing. A considerable saving of power in 
applying the brakes is thus effected, as there are no sp 

to compress, and the action of gravity being far more certain 
than that of even the bsst of springs, the brake blooks are 
released from the wheels quicker and more certainly than 
with spring This form of brake rigging is extensivel 
used with the Peckham single trucks, both in America an 
the United Kingdom, with the best results. 

The simpleet and most efficient mechanical device for 
supplementing the hand power exerted by the brakesman 
without generating additional power, is that known under 
the name of Prices friction power brake. In this the 
accumulated momentum of the car is utilised iu stopping 
the same by applying it at the extremity of suitable leverage. 
Figs. 38 and 34 show the application of this form of brake 
to a single truck, and to a double truck car. Ordinary 
brake rigging is used, bat the chain, instead of being 
brought to brake staff, is attached to a drum sleeve on 
the axle. This drum sleeve or disc is loose when the brake 
Med ud А When the bes is applied, however, Md 

; y & system of levers against a correspon 
disc attached to the inside of the wheel, there being a leather 
washer between the two disos to prevent the surfaces from 
being ground down. The friction caused by pressing the 
two against each other, causes the loose or idler sleeve 
to revolve, winding up the chain and setting on the brakes. 
The sleeves are antomatically lubricated so as to ensure their 


1 =? A5 — 


2 — 


running perfeotly freely on the arles when the brakes are not 
in use, but the leather washer between the discs is carefully 
protected from contact with labricant. 

A special advantage offered by this form of momentum 
brake is the way in which the pressure between the idler 
sleeve and the sleeve fixed to the back of the wheel is self- 
graduated to & considerable extent by the leather diso or 
washer between their surfaces; this being compreasible, 
compensates to a extent for any excess of pressure due 
to heating of the wheels and blocks, or swinging of the 
truck in passing round а curve, a quality in which these 
mechanical devices are generally deficient. The increased 
lev afforded by the winding of the brake chain on the 
idler sleeve by the application of the momentum of the car 
throngh the wheels can be increased to any desired extent, 
and the hand power exerted by the brakesman multiplied in 
the same proportion. Thus the element of uncertainty and 
insufficiency attendant on the majority of mechanical brakes 
can be largely done away with by the adoption of the com- 
bined devices above described which are inexpensive, simple, 
and effective, 

D 
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In an ordinary lever or gravitation brake and also in a 
brake utilising the momentum of the car for its application, 
the ratchet handle with which it is appliéd by the motor man 
is an accessory of considerable importance. The ordinary 
form by which the ratchet is held with a pawl, generally 
disengagable by hand, is the mot familiar and had ite origin 
in the appurtenances of the parent horse car. Its chief 
defect lies in the rattle it makes when applied, and in the 
liability of the paw] to wear out rapidly with the teeth of the 
ratchet, so that in a comparatively short time the ratchet 
handle becomes unreliable. An adaptation of the device 
patented many years ago by Bréguet, the well-known French 
instrament maker, in connection with watches as a first step 
to the keyless watch, has been applied to handles for brakes, 
aud is known as the Kelsey noiseless ratchet brake. Besides 
being an ingenious application of a very interesting device, 
it overcomes completely the defects pointed out above. 
Fig. 35 (A, B, c) explains the construction of this brake 


RAPS FEE. iee 


Fro. 355. Fia. 350. 


F16. 35a. 
Taz KIL М№оавгивѕ RATOHRT BBAKE. 


handle, by which it will be seen that when it is moved in the 
direction in which the brake is applied, the spiral spring 
forces the top row of teeth into the lower sockets, from 
which they cannot disengage except when the handle is 
turned in the opposite direction, then they at once work up 
the inclined planes at the back of the teeth and the spring 
remains compressed till the motion is again reversed. The 
strength of this type of clutch is too well known to require 
mentioning; it is practically noiseless in operation and the 
wear on the teeth is insignificant. 

The speed at which electric roads are worked being 
steadily on the increase, makes it more than doubtful whether 
hand power alone, however much multiplied by mechanical 
devices, could ever prove permanently sufficient to cope with 
the exigencies of brake application under these more tryin 
conditions; The speed of electric tramways in the older an 
more crowded cities, which also generally possess the 
narrower and more tortuous thoroughfares, is, of course, not 
likely to alter to any extent even were horse traction to 
entirely disappear, and here the improved mechanical brake 
will always find a legitimate field. But in the newer centres 
which possess broader and straighter thoroughfares, electric 
tramways can be worked under conditions of speed approxi- 
mating to suburban and interurban railways, and here brakes 
of the character of the vacuum and plenum brakes, which 
have long supplemented or replaced mechanical brakes on 
railwayr, are even more essentially necessary, because 
emergency «tops are both more frequent and more urgent on 
a tramway than on a railway. On an electric road no steam 
being available, the power for brakes of the class in question 
has to be бош сме air; this has either to be compressed at 
the generating station or by the momentum of the cars, or by 
special motors, and the compressed air stored on each car for 
use. In other words, power brakes must be air brakes with 
theair compression produced by special plant at a generatin 
station or off the axles or off supplementary motors Gero 


for the purpose, additional to the driving motors on the cars. 
The use of compressed air as the medium for working Ше 
brakes presents special advantages in that гре ће 


. essential property of elastig cushion to a practically unlimited 


extent. 

It was pointed out in describing Prices momentum brake 
that the leather washer, being compressible, afforded a certain 
though limited amount of elastic cushion to this brake, and 
that for this reason it was a great improvement on the 


Fia. 864.—Axty COMPRESSOR AND GOVERNOR. 
Suitable where wide space is available on axle. 


Ета. 368 —Axum Оомраєзвов AND GOVERNOR. 
Suitable where narrow space only is available on axle. 


Fia. 360.—Axrm COMPRESSOR AND GOVERNOR. 
Suitable for Pony Axle. 


ordinary rigidly applied mechanical brake, it relieved to à 
certain extent the excessive and undue pressure caused by 
the expansion of wheels and brake blocks through hest 
generated by the sudden application of the latter or the 
swinging of the track passing round a sharp curve, 

avoided the undesirable skidding of the wheels and the 
consequent flattening of the wheel treads and posible 
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derailment of the car. A properly constructed and applied 
brake should never act as a skid, but the number of revolu- 
tions of the wheels to which a brake is applied should be 
diminished thereby to any required extent without being 
reduced to z^ro. 1n other words, the friction between the 
wheel treads and the rails should always be a rolling friction 
and not friction between two fixed metal surfaces, otherwise 
the wear and tear of both is vastly and unnecessarily 
increased to the especial detriment of the wheels. 

With a brake the medium for applying which is.com- 

air, if an unintended pressure is brought from any 

cause on to the brake blocks, the air in the brake cylinder, 
which is always in a compressible condition, takes up this 
excess p eiii in the same way as в coiled spring or 
rubber cushion, and prevents it from being ex against 
the wheels во as to skid them, the excess if continued being 
dissipated by the automatic arrangement regulating the 
limits of pressure in the cylinder itself. This invaluable 
feature of cushioned action is inherent to this form of power 
brake, and makes it pirticu'arly suitable for electric traction. 
The chief desiderata in a power brake are the following :— 

1. Time required for applying the brake blocks to wheels 
to be reduced to a minimum. 


Fig. 374.—AxrLm Оомрвизѕов (with top half «f casing removed). 


2. Pressure between blocks and wheels to be constant and 
never to exceed a desi maximum. 

8. The release of the blocks to be complete and practioally 
in:tantaneous when pressure is taken off. 

4. The friction b:tween the surfaces of wheels and blocks, 
and wheels and rails, to be always rolling and not fixed. 

These desiderata are all satisfactorily met both by the 
Westinghouse and Ohristensen air brakes, which are more 
and more extensively used to the exclusion of other types for 
heavy loads and high speeds on electric railways in the 
States, in Great Britain, and in Europe. 

The Westinghouse brake is too well known to require 
description here, suffice it to say that this brake as fitted to 
the motor cars and trailers is identical in all respects with 
the type in use on all railways for engines and carriages. 
The only difference being that the steel air reservoirs 
ys-inch in thickness are generally of smaller proportions 
than those in use for steam on railways (ranging on tramways 
from 4 inches to 10 inches in diameter). It is usual on 
Westinghouse installations to provide a charging equipment 
at the power stations for the supply of compressed air 
(pressure being from 80 to 120 Ibs. per square inch). This 
system of providing compressed air has been followed on the 
City and South London and the Liverpool Overhead Rail- 
way, and on many other lines in America and Europe, but 
on the former, is now being tentatively replaced by motor 
compressors fitted on the trains themselves. The air is 
delivered on the brake cylinders through reducing valves at 
50 lbs. pressure, and the minimum limit is fixed at 40 lba. 
The Westinghouse brakes are also worked by air stored 


in the reservoirs carried either on the motor car or 
the trailer and compressed by special compressors worked off 
the axles in а way similar to that described lower down. The 


comparison as to cost of a single charging station and motor . 


compressors on each unit is distinctly in favour of the former, 
although the independent system is coming more and more 
into favour with engineers. This is probably due to the 
unavoidable delays involved in bringing the cars up to the 
charging station when the reservoirs are exhausted. These are 
usually proportioned so as to supply sufficient air for 80 
stops. Ona small system, where the number of units running 
is limited to 8, the relative cost of charging station equipment 
to motor compresor equipment per unit is as 793 to 115$. 
With a greater number of running units the cost of the 
charging station is not proportionately increased, and the cost 
of maintenance is also largely in favour of the charging 
station. 

Both the Westinghouse and Obristensen brakes are plenum 
brake, the vacuum brakes being unsuitable to electric traction 
owing to the greater necessity for eoonomising space and 
weight on electric tramways than on steam railways, and also 
the greater liability of the brake blocks working away from 
the position which ensures the correct leverage, and the 
consequent increased necessity for adjustment. The 
necessity for making certain of a quick stop on a 


tramway is generally far more important than on a railway, 
.and it is, therefore, imperative that the brakes should 


be in condition to exert their maximum pressure at any 
moment without fail, and this no amoant of practical over- 


Fia. 375.— Ессинтвїо (Eccentric Stays and Piston assembled.) | 


hauling could possibly ensure with brakes worked on the 
vacuum principle in an electric tramway. There are two 
forms of Christensen brake, the one obtaining its power from 
the axles of the vehicles to which the brakes are applied, the 
other from аку motors. In the first form an eccentric 
(fig. 86) is dowel-pinned on to the axle, and enclosed is a 
dust-proof casing, partially filled with oil. This eccentric 
works the compressor piston by a strap to which a double 
plunger is attached (see fig. 87). The compressor is slung 
rom the car framing with a hinged joint, and a double- 
spring inelastic 5 so that no jars can damage 
compressor. his method of suspension enables 
compressor to follow all the motions of the axle in the 
journal bearings, and of the sprir gs in the truck 
framing, and thus ensures the centre line of the 
cylinder being constantly at right angles to the centre 
line of the axle and the exactitude of the movement of the 
piston in the compressor body, minimising wear and tear and 
chance of crippling. The reservoir is either one large seam- 
less cold-drawn steel shell, tested to 600 lbs., or where space 
doés not permit, two emall ones, of the capacity of 10,000 
cubic inches. The air pressure in these cylinders is regu- 
lated by a governor of the simplest constraction which is 
readily removable, consisting of a spring - loaded plunger 
moving in a valve body connecting with the suction and 
i hoses through valves. This plunger is so adjusted 
that when the maximum pressure in the compressor is 
attained, the suction valve port is closed and the discharge 
opened, and the air freely passes backwards and forwards 
through the suction hote without compression till the 
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pressure is reduced to a certain minimum, when the plunger 
reverses its motion and the compression is resumed. The 
limit between the preasures does not exceed 12 lbs. The 
regulation of the pressure applied to the brake blocks is 
effected by the adjustment of the leverage connecting their 
frames with the brake cylinder pistons in proportion to the 
maximum working pressure of the compressors, which is 
varied to suit the meximum weights and speeds of the 
service, The brake cylinders are во constructed as not to 
interfere with the brakes being worked by hand power, if 
that is retained for ordinary use. 


(To be continued.) 


EnBATUM.—With reference to Table VI. on page 718 
of the ELECTRICAL Review for May 65th, the author 
finds that an inadvertent error was made in stating that the 
information from which the table was prepared was derived 
from the books of the New York Car Wheel Works, it should 
have been from the books of the Consolidated Traction 
Company, to whom the former company supply wheels. 


METHODS FOR DETECTING THE ARRIVALS 
OF SMALL FAULTS ON BOARD WHILE 
A SHIP IS PICKING UP CABLE. 


Two methods having the above object and көш very 
similar characteristics have been published by Мт. W. J. 
Murphy and also by Mr. E. Jona in the Electrician of April 
28th. Though more elaborate in design than the compara- 
tively simple search coil” of Gott’s fault-fiader, they both, 
on account of their increased sensitiveness, possess greater 
certainty in indicating the time when a fault, showing no 


outward evidence of its existenoe, passes into the tank during. 


picking up. 

A single fault of moderately low resistance, 1.6, not 
exceeding a few hundred ohms, does nct as а rule present 
any great difficulty, since its near presence, as the hip 
disturbs it on the wea bottom, and heaves it up in-board, is 
generally clearly manifested by a control test with the distant 
end free, and employing one or two constant (Daniell’s) cells, 


or by observing on a Sullivan dead-beat galvanometer an 


sudden change and unsteadiners in the cable current caused 
by the fault. In the case, however, of a high-resistance fault, 
especially in a long cable disturbed by earth currente, there is 
often great uncertainty, so that a really reliable method would 
be an important assistance to cable electricians, and, by 
penes unnecessary cutting, economise both time and 
cable. 
The Murpby and Jona methods have a special value when 
more than one fault of low resistance exists in the cable, and 
to meet this case some more certain plan than the Gott search 
ooi, or an ordinary insulation control test, is no doubt 
desirable. - 
Messrs. Jona and Murphy both increase the inductive 
effect by making use of four turns of cable on the picking 
up drum instead of the very short length of cable (less than 
half a turn) which influences the Gott search coil. There is 
also this important difference, that in the latter method the 
cable forms the primary and the search coil the secondary 
circuit, whereas in both of the two methods which we are abont 
to desoribe the cable forms the secondary coil and has a cur- 
rent induced in it every time the iron dram is rendered 
magnetic by closing the primary coil attached to it. In 
these methods the primary coil admits of a large number of 
turns, and is, therefore, powerfully energised by a local 
battery of accumulators, and produces in the secondary 
(cabl-) ci-cuit currents of sufficient strength to effect the 
obj ct required, Before, however, losing sight of our old 
a qunintauce the“ search coil," which has done useful ser- 
vice ав the pioneer instrument and in directing the attention 
of others to the same subject, it should be noted that 
although the primary (cube) circuit is short, its effect is 
multiplied considerabiy by the large number of turns in the 
secondary ooil, and it has the merit of simplicity. Again, 
when two or more shore ends lie close to each other, this 
“search coil“ instrument is serviceable for detecting inter- 


mittent currents sent through the faulty cable from the 
shore station when the тре defective one has been 
heaved up on a boat for under-running towards a fault, and 
thereby certifying whether the icular one raised is thet 
required, and whether the boat is inshore or seaward of the 
fault. For this particular purpose it is more simple, and, 
probably, more suitable than the Murphy or Jona device, 
even if the two latter methods can be made applicable for 
boat work. 

In the Jona design, fig. 1, the wires of the coil 
are made to lie parallel with the turns of cable by affizing а 
reel, B B, to the drum, T, by means of angle irons riveted 


upon the diso, D, and terminated by a bronze ring, L. On 
the reel is wound an insulated wire with the ends connected 
to metal rings, g g. Two brushes, joined up with a set of 
accumulators and an interrupting key, K, make continuous 
contact with the rings, g g, as the dram revolves. 

Fig. 2 represents a cable being picked up into a tank, v, 
by the dram, around which are the turns of cable. The end 
in the testing room is connected through a galvanometer to 
earth, either directly, or preferably with a condenser inter- 
vening, end the other end at the shore station is also to 
earth through the в ng instrument. When under these 
conditions the key is closed, the magnetism 5 by the 
primary ooil in ita iron core, represent:d by the drum, pro- 
duces in the turns of cable, o, an induced current, which 
may be observed as а throw on the galvanometer, в. While 
the fault is in the sea, the whole of this momcntary induced 


current passes through the galvanometer, but on the fault 
arriving abaft the picking up drum its resistance no longer 
forms a shunt on the unrecovered portion of cable and the 
speaking apparatus at the distant station, and consequently 
the total resistance in this direction is increased, while E 
the same time the fault becomes a derived circuit, with the 
galvanometer, s; henoe, on again closing к, the induod 
throw on the galvanometer ig decreased, as a rule, sufficiently 
to indicate that the fault is in-board. When tried on the 
Assab-Perim cable in 1898, the reel, в B, had 650 (опи 
(8,250 metres of copper wire), giving a resistance of 
abont 40", and insulated with paraffined cotton. The bat- 
tery consisted of 35 accumulators, the condenser of 50 
microfarada, and a Sullivan galvanometer was employed 


with a coil of 1,000". Оп this occasion the fault bad a 
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resistance of about 28", and it was distant from Perim 
about 88 miles. In this case the galvanometer throws, when 
the fault was forward of and abaft the dram, are not stated ; 
bat, on another occasion, when turning over cable from one 
tank to another, and experimenting with artificial leaks, 


A fault of 100" gave 166 divs. when forward of the dram, and 
20 divs. when abaft the dram. 


Another 500" gave 150 divs. when forward of the drum, and 
60 divs. when abaft the drum. 


The difference in the throws with a high resistance fault 
would evidently be much smaller, and therefore not easily 
distinguishable, even when the galvanometer is very sensitive 
and well balanced, and it is unfortunately this kind of fault 
which really presents a difficulty as before noticed. 

Mr. Jona points out that when, working from one tank to 
another with artificial faulta, the fault passed the drum, the 
galvanometer deflection sometimes in instead of dimi- 
nishing. There is therefore some unoertainty, even when 
dealing with comparatively low resistance faults, as to the 
effect to be expected when the fault gets abaft the drum. 

Some interesting figures are given resulting from experi- 
ments to determine the influence of the cable sheathing and 
of the brass tape over the core. The conditions appear to 
have been as follows :— 

Throw. 


1. Four turns on the drum of cable having a 130/130 
(not brass taped) sheathed with 10 No. 6 iron 


2. Four turns on the drum of cable ha a 190/130 
(brass taped) sheathed with 10 No. 6 wires, 
ends of tape free ... sae sia a 

Four turns on the drum of cable having a 130/130 
(brass Ae sheathed with 10 No. 6 iron wires, 
ends ed through the sheathing we .. 108 „ 

8. Four turns on the drum of bare core, 130/130 .. 133 „ 


116 divs. 


Mr. Jona finds that the sensitiveness is much increased by 
cutting out the condensers and connecting the galvanometer 
to earth through a convenient resistance. For this arrange- 


ment he employs a coil of low resistance (50°), and the 
cable current is balanced against that of a battery, or, better 
1 torsion on the suspension. Owing, however, to the 
difficulty of keeping the spo! within the limits of the scale, 
it is, he finds, nearly always preferable to use a condenser of 
large ape: He also considers it certain that if the disc p 
were of bronze instead of iron (to diminish magnetic 
leakage) а still greater sensitiveness would result. 

Mr. Murphy's arrangement, illustrated in figs. 24, 25 and 
9, is likely to prove the more sensitive device. 


Fig.2a.—p, drum. Fig. 28.1, Instrument; d, drum forming core to secondary 
(cable) turns; p, primary coil; к, interrupter; a, accumulator. Fig. 8. 
—P, primary coil and core; x, knife; р, drum and cable turns (secondary), 
action same as fig. 2. 


The idea of having four turns of cable on a thick short 
cylinder, magnetised by a strong primary coil encircling a 
portion of it, although marking a great advance, did not 
commend itself to Mr. Murphy as entirely satisfactory. The 
expedient he resorts to appears to have decided pointe in its 
favour, both on the вооге of «flicienoy and simplicity of 
construction. 

The cable drum of the Eastern Telegraph Company's 
cable ship Zlectra, on board of which Mr. Murphy’s first 
experiments were made, is furnished with two “ knives,” 
K K' to fleet the cable along the drum and so clear a way for 
dig. 24). turns, and these knives are connected by a shaft, s 

g. 2A). . 

On this shaft he coils his primary wire, thus forming what 
is practically a transformer with the four turns of cable on 
the drum as the secondary coil. On board the Amber, where 


experiments were subsequent! , the position of the 
drum knives did leui veles анун the same arrange- 
ment, and it became necessary to apply a large magnet to 
the dram as shown in fig. 8. 

With this latter arrangement some good resulta, we are 
told, were obtained when experimenting with artificial faults 
of 5,000“ to 10,000" ; so that, although, as Mr. Murphy 
remarks, not suffioiently tried in practice to justify its 
being EE pronounced a success, it certainly looks 

romising. 

The idea, asin Mr. Jona’s method, is that while the fault 
remains in the sea the currente in the turns of cable on the 
drum exert their full influence on the testing room instru- 
ment, while as soon as the fault passes abaft the drum the 
leak is removed from the submerged portion of cable and 
forms a shunt on the instrument, the result producing a 
noticeable change, see fig. 25. 

What this change amounted to in the case of the faults 
referred to, or what instruments were employed, is not stated. 
It does not, however, seem likely that the difference resultin 
from the two positions of such high resistance faults wi 
regard to the drum could be very decided, but if sufficiently 
во to give unmistakable indications of even much lower resist- 
ance faults than these arriving abaft the drum, the method 
is likely to be of great assistance when picking up cable 


during repairs. Ina factory we have al sensitive means 
of detecting very high resistance faults core, as for 


instance, Warren’s test and other modifications of it; or 
running the insulated core through a trough of water oon- 
nected to earth and noting the change in the galvano- 
meter deflection when the fault passes through the water ; во 
that for this purpose there probably is not much вооре for 
improved methods. For faults of moderate resistance in a 
sheathed cable a loop test should give the position very 
closely, and, while turning over to it, an insulation test, with a 
strong current on one end of the section and with the other 
end free, is generally disturbed sufficiently when the fault 
reaches the drum to indicate the exact position. Noting a 
disturbance in the same way when turning over in the factory, 
even when the fault resistance is too high for a satisfactory 
loop test to indicate its approximate position, would probably 
be as reliable at least as either of the induction methods 


‘under discussion ; but in the case of old cable, with several 


faults in it, Mr. Murphy's or Mr. Jona's plan might prove 
useful if the turning-over drum be specially constructed for 
use in a factory, во as to obtain the most favourable conditions 
for developing strong secondary currents in the turns of 
cable. For instanoe, wrought-iron would be a decided 
improvement on the cast-iron dram of the picking-up gear. 
r. Murphy propounds the following questions :— 

1. Should a condenser or resistance be added to the testing 
Dm end of the cable to enhance the shunting power of the 
ault ? 

2. Should the further end of the cable be freed or 
earthed ? 

8. Should the induciug currents be of very low or high 
frequency ? 

4. Is a galvanometer or a telephone the better indicator ? 

5. If the former, will & secohmeter, by causing the 
galvanometer throw to be cumulative, be useful ? 

6. If & high frequenoy is degirable, will a Wehnelt inter- 


rupter do? 
Without going into the relative merits of these alternative 


‘considerations, we venture to think that at any rate for high 


resistance faults the following conditions would probably be 
most sensitive and suitable for all lengths of cable, and 
whether there be one or more faults in it. A vibrator in the 
primary circuit, a telephone as the testing room indicator in 
the secondary (cable) cirouit, no condenser between the test- 
ing room шом: and earth, and the distant end of the 
cable free. 

A simple vibrator seems all that is absolutely necessary, 
though a Wehnelt electrolytic current interrupter, if not of 
too high frequency, would have the great advantage of work- 
ing noiselessly. Experiment would, of course, be the beat 
guide as to the frequency most suitable to a transformer, in 
which the nature of the iron of the picking-up drum plays во 
important a róle, 

A condenser would no doubt be desirable if a galvanometer 
be employed, both on account of earth currents and polarisa- 
tion set up by the fault. Moreover, the turns of picked up 
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cable in the tank give rise to constant undulatory currents, 
and a shunt would render the galvanometer less sensitive, so 
that it seems clearly advantageous, in both the Jona and 
Murphy method, to employ a telephone with an interrupter 
producing intermittent currents (of greater or less frequency 
88 expsriments prove desirable), which will not be affected 
by the slowly changing waves referred to, and to use no con- 
denser. The condenser may, however, be introduced if the 
high resistance of the fault and capacity of the cable should 
render it necessary, but this will probably not be the case. 


NOTE ON THE HEATING OF COMMUTATORS. 


By H. W. W. DIX. 


— 


Messrs. PaRSHALL and Новлвт have given some interesting 
figures for estimating commutation losses, in their artieles 
on “Electric Generators, which ap recently in 
Engineering*. The heating of commutators is chiefly due to 
the contact resistance of the brushes, and to the friction 
produced by their rabbing on the commutator. The heat 
produced by friction (expressed in watts) being added to 
the C?R loss, the authors state that if the cooling surface of 
ordinary unventilated commutators is proportioned on the 
basis of 2 to 24 watts per equare inch, the temperature rise 
will be 40? C. iu the case of the smaller, and 50? C. in the 
case of the larger figure. | 

The old method of deciding the size of commutators by 
making them large enough to take a certain number of 
brushes whose aggregate area, at the point of contact, is 
sufficient to carry thé total current at a density of about 
160 amperes per tquare inch is misleading, as the neglect of 
any allowance for friction would, in many instances, cause 
overheating, especially in the case of commutators running 
at high peripheral speeds. The current density at the point 
of contact with the commutator makes, however, a useful 
check calculation; it may be 140 amperes per square inch 
for large brushes, say, 2 inches x J- inch to 2 inches x 4-inch, 
and as high as 200 amperes per square inch for smaller 
brushes, say, about 2 inches x 1-inch. 

It is desirable to make commutators and brushes as small 
as possible consistent with good working, aud the object of 
this note is to suggest a metbod of determining readily the 
most economical size of both, to suit any given set of oon- 
ditions. If | 
. A = total area of the + brushes in square inches. 

. A, = most economical area of the + brushes in square 
inches. 

kı = contact resistance in ohms per square inch. 

р = coefficient of friction. 

p= и ше on commutator in pounds per square 
inch. 

v = peripheral speed of commutator in feet per minute. 

w = С? R + friction lost over commutator, viz., total 


watts lost. 
C = amperes carried by commutator. 
: 2 k, c? 
Then copper watts — LT 
Dx: 2 x 746 
Friction watts = pA uV x 33,000 
— РАрҮ 
k, 
Nova + — Pi (1) 


Taking the figures given by Messre. Parshall and Hobart, 
k, = *003" for oopper brushes, 


k, = 03“ for carbon brushes, 
p = 125, 
р == 3, 


and inserting the values and reducing 


* Enginecring, July 8th, 1898. 


• 2 . 2 
w = 1000 0? + 7017 AY For oopper br 


g n3 ; 9 
W = 26o + OITA Y for carbon brushes. 


Returning to equation (1) and differe nliating and equating 
to zro, we find that the watts lost, and consequently the 
dimensions of commutator, become a minimum when 


MUR i 


This value for A is, however, not the best to employ, as it is 
inconveniently large. 


it 


Revs. 800, Amps. 500, V. 1,080. 


Referring to fig. 1, which is the curve connecting w and 
A, C and v being constant, we see that as A is increased froms 
small value, the watts lost decrease very rapidly at first, and 
then slowly round the sharp bend in the curve until the 
minimum value of w is reached. After this the watte begin 
to increase. It will be best then to choose our brush area 
on tho bend of the curve, as beyond this an increase in 
brush area only produces a slight decrease in the watts lost. 
Choosing half the value of А as given by equation (2) as the 


best, 
Ар = $^ m : 
Inserting the values previously given for the constants, 
Ax = c x 9297 (copper brushes). 
Р ‘ 4 M 
Ag = CX "986 (carbon brushes). 
V ү 
The watts lost with the most economical brush as thus 
defined are— 


w = 0252 с V v (copper brushes). 
w = ‘08 с V v (carbon brushes). 
With the aid of these four last expressions the size of 


. brushes and dimensions of commutator can be repidly 


decided on. 


CAPACITY MEASUREMENT OF SUBMARINE 
CABLES IN CONNECTION WITH THE E B 
LAW FOR SPEED OF SIGNALLING. 


IT is unfortunate that the discussion of Mr. Elton Young's 

per at the Institution of Electrical Engineers should have 
bon crippled, and the important questions of the euni 
of the K R law, and a suitable measurement of capacity p 
speed calculation, left in obscurity by the haste with which ! 
was rushed to a conclusion. 
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This aroze from the evident desire of the chairman to keep 
the discussion within as narrow limits as possible, in order to 
make room for another paper on the agenda, and also in 
some measure from what appeared to be a slowness to appre- 
ciate fully the real scope of the subject in all ita bearings. 
This only would account for the apparently partial, though 
. unintentional, treatment dealt ont to individuals desirous of 
joining in the discussion. | 

For example, Mr. Alex. Siemens, recognising the direot 
relation of capacity measurement to the в of signalling 
through cables, asserted that the great problem which cable 
manufacturers had before them was to reduce the “spongy 
capacity,” as he is pleased to designate absorption ; and that 
this was possible was clearly demonstrated (so he affirmed) 
by the table of actual and estimated speeds of Atlantic 
cables—see ELECTRICAL REVIEW, Juue 8rd, 1898, p. 786, 
and also reprint in Elecirician, May 12th, 1899, p. 91. 

How very important it was to pay attention to this 
“spongy” factor of the capacity might be seen by com- 
paring the speed of working the 1894 “Anglo” and 1894 
‘Commercial’ Companies Atlantic cables as given in that 
table. qua ia Mr. Siemens had been permitted to draw 
what we consider to b» an erroneous comparison between the 
cable made by his own firm and that constrnoted by the 
т Construction and Maintenance Oompany, Mr. 
Willoughby Smith was precluded from traversing statements 
which would speedily find their way into print by the chair- 
man remarking that he did not think it necessary for a 
speaker to answer another on a matter which was not relevant 
to the paper. The consistency of this raling became even 
more inscrutable when Mr, Murphy later on freely discussed 
this question of absorption in its bearing on speed, and pointed 
out the unsound basis on which the alleged dis rity between 
the Anglo" and Commercial 1891 cables had been 
founded by Mr. Siemens. It was rendered less apparent atill 
when the chairman himself referred to the importance of Mr. 
Heaviside’s suggestion that the effect of self-induction of the 
copper conductor on speed could not be neglected ; and then 
added, that signalling was now becoming more aud more a 
matter of waves, and the nearer we got to signalling with 
alternating currents the further did we get away from the 
strict application of the K R law; and the more important 
was it to take into account capacity, absorption, and self- 
induction. It would appear that the chairman, though at 
first anxious to exclude the question of speeds as not 
relevant to the scope of a paper on capacity measure- 
ments, had, owing to the persistent reference of one 
member after another to the sp:ed aspect of the subject, 
himself become impressed with its direct bearing, and, unable 
to stem the flood, allowed himself to be borne along with it, 
leaving Mr. W. Smith stranded high and dry with the 
comforting assurance that a time would come when, if he 
sent some remarks to the secretary with a request that they 
should be printed in the Journal, the council would be 
willing to take them into consideration. In the meantime 
Mr. Siemens's misleading comparison remained unanswered— 
thongh not unchallenged—by one of the members most 
interested. | C. 

The question of absorption is clearly one worthy of careful 
oonsideration, in view of the opinion expressed by several 
members that the K R law is not strictly applicablé to very 
long cables. 

How far this law is incompatible with practical results is 
а question which should be settled with as little delay as poe- 
sible, in view of the fact that unusually long sections are 
poe for pens the Pacific. After the claim set up by 

. Siemens that speed has been largely increased by strict 
attention to the absorption factor in capacity, it is certainly 
desirable that this should be verified by a comparison of the 
same words made on the two cables referred to, under oon- 
ditions as to battery and signalling condensers which will 
give a maximum of speed for, as nearly as can be judged, the 
same size and definition of signals when employing the same 
automatic transmitter and recorder instrament for both 
cables, and that specimen slips should be published. 

Owing to the effect of the inertia of the coil, and the 
E.M.F. set up in the coil by its movements in a strong 
magnetic field, on signals—which latter effect, as Mr. Taylor 
pointed ont, is more marked as specd is increased—the two 
different speeds of working through the two cables, in order 
to produce the same result, cannot be accepted as absolutely 


_ correct, but we should know what the relative speeds really 


аге, and be able to judge whether any departure from the 
K R law—if noteworthy—cau be wholly accounted for by 
the inertia of the coil referred to. If it cav, the advantage 


of employing an Ader or other instrument, with a light sus- 


pension, whose movements may be photographed, and whose 
inertia being negligible does not introduce an error dependent 
on speed, would be allthe more apperent. If, on the other 
hand, the whole difference in the speeds cannot be attributed 
to inertia, before concluding that the K R law is inap- 
plicable—of which fact we have at present had no reliable 
or convincing evidence, though the difference in the self- 
induction of two cables probably does. affect speed calcula- 
tions in some degree—it must first be decided whether the 
way in which the capacity, K, is measured, is suitable to the 
speed formula, and to what extent, if at all, the absorption 
factor of the whole charge taken up by a cable should enter 
into the capacity value to bə used. In other words, 
what is to be taken as the correct capacity of a cable for 
signalling pur and how is absorptive effect modified by 
speed of working? Mr. Siemens says that by paying careful 
attention to it a very important increase of speed has accrued. 
Mr. Taylor also thinks that while the insíantaneous value 
obtained by Mr. Young's method may well be taken as a 
basis for calculating capacities for the localisation of faults, 
for signalling purposes it is not the true capacity. In this 
connection it is, he says, impossible to dissociate the three 
factors—instantaneous charge, absorption, and leakage— 
which go to make up the working capacity; and it seems 
that a K R value, based on an instantaneous value of K would 
not be a true one, since, if applied to the working speed of a 
cable, it would give a higher rate than would be obtained in 
actual practice. If, however, the value of K be a true one, 
it seemed that K would vary with speed. In connection 
with this opinion, we would point out that for signalling 
purposes the third factor—leakage—may, at any rate, з dis- 
sociated from instantaneous charge and absorption. As the 
latter is rapid at the moment of making key contaot, and for 
the first second or two, it seems evident that this quantity 
must in some measnre enter into the calculation of speed, and 
to this extent Messrs. Siemens and Taylor’s contention 
would ba correct; but the question is, Is this quantity 
important, or practically negligible ? 

n opposition te the above view, Mr. Murphy argues that 
if tha rate at which. gutta-percha absorbs and gives up its 
residual charge is a slow one, any slight change that Messrs. 
Siemens may have been able to make in the “spongy” 
quantity of their cores would have little effect on the speed 
of their cables. The importance of the points raised is 
evident, and we are glad that the exclusion of the speed of 
signalling was not persisted in, though, doubtless, the dis- 
cussion might have led to more definite conclasions on the 
subject of capacity had more time b:en allotted and mem- 
bers encouraged to air their views freely. With regard to 
the speed of working cables, there is clearly required a more 
exhaustive inquiry into the following points :— 

1. To what extent does absorption enter into the working 
capacity for calculating speed ? ; 

2. What is a suitable correction for self-induction in cable 
conduotors of different forms ? 

9. What is the best method for measuring K, inoluding 
absorption, for very short intervals of time ы for 
signalling at different speeds, which will be unaffected by 
the leakage factor ? 

4. What revision is required in the formula for calcu- 
lating speed in order to include the difference in the self- 
induction of the two cables oompared ? 

Since writing the above we notice that Mr. W. Shuter, 
managing direotor of the Telegraph Construction aud Main- 
tenance Company, points ont inaccuracies in calculating the 
table of relative speeds through the Atlantic cables, published 
by Messrs. Siemens Bros, and referred to above, and also 
“that with regard to the actual в obtained in regular 
working Messrs. Siemens base their calculations for one of - 
the T. C. and М, cables upon the speed (by hand sending) 
given in a report 22 years ago. Much more recent figures 
were available. For instance :—The carefully timed counts 
made on the ‘Anglo’ company's cables published in 
the Electrician of November, 1894, show a speed of 
about 50 per cent. higher than the earlier figures. On 
the other the working speed of the 1894 ‘Com- 
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mercial’ cable laid by Messrs. Siemens is given in the table 
as 40 words in regular work. Mr. G. G. Ward, vice-president 
and general manager of the Commercial Cable Company, 
in a letter to the T.C. and M. Oo. aly 11th, 1898) gives 
the speed of this cable as 32 words; while Mr. F. Ward, 
the manager in England of the same company, in his 
evidence before the Pacific Cable Committee (November, 
1896), stated that, under pressure, they could work up to 84 
words per minute. It is a far cry (Mr. Shuter remarks) 
from either of those speeds to 40 words per minute credited 
to this cable by Messrs. Siemens.“ i 
Until more reliable s trials have been made on both 
cables under comparable conditions, it is, to say the least, 
premature to call in question the accuracy of the K R law. 


LEEDS CITY TRAMWAYS.* 


Wa give below detailed statements of the receipts and expenses of 
the tramways of the Leede Corporation for the year ended March 
25th, 1899. It is ecarcely necessary to remind readers that the Cor- 
poration are at present working cars by horse, steam, and electric 
traction, although the latter method will as soon as practicable be 
applied to all the lines. Meanwhile the accounts for the different 
sections are kept distinct, and afford most interesting and important 
criteria. The actual "аш expenses on the three systems, 
ae aida of allowances for depreciation, will be seen to ba as 
ollows :— 


Working expenses per car mile— 
Electric сагв ... se б d Те «4:444, 
Steam Cars 609% eee 006 006 eee eee 9 36d. 
Horse Oars eee eee eee gee 069 eee 9:44d. 


The detailed figures, which are now published for the first time, 
are as follows :— | 


RzeruBN Suowisa Receipts AND WonBEING Exrayses гов 
YEAR ENDED Marom 26TH, 1899. 


ELECTRIO TBAMWAYSB. 


Total electric car receipts £48,092 15 0 
Total ix xs eae 934,368 miles. 
12:33d. 


Receipts per mile ae in i 
Working expentes 985 Т Tt 4'83d. 
ANALYSIS OF WonEING EXPENSES, 


Expenses 
£ в. d. mile, 


Diivers' wages d "n 4201 0 9 1074. 
Conductors’ wages m idi .. 9149 9 8 80d. 
Generating station expenses — £ в. d. 
De; öt men's wages ... . 951 9 10 
Oil ... T $i ,. 90 110 
Coal ... iue ый .. 1098 8 7 
Bundrics e 5€ o 278 1 7 
£2,417 16 10 
Less amount from lamp com- 
mittee н [1X7 [ED 2 00 456 5 0 
— — 1,961 11 10 58d. 
Battery station expenses ee an *. 142 811 03d. 
Electric car shed expenses— | 
Repairs and car maintenance...  .. 1,407 8 7 87d. 
Car washers and depót men one * 1,814 9 7 46d. 
1096 depreciation on motor and frail cars 1,625 12 0 41d. 
Electrical engineers salaries ... zu *. 445 16 2 114. 
Road maintenance (propcrtion) ... .. 1,100 0 0 28d. 
Compensation, damage, and personal injuries 358 5 2 ‘09d. 
ment and general сре (ав рег 
detailed statement appended) ... .. 2,599 10 8 67d. 
Office rents (one-third) isi 65 0 ‘Old. 
£18,860 19 4 *4834, 


Cost of generating current, per Board of Trade unit ... .. ‘60d, 


C This does not include interest on capital and sinking fund, or depreciation 
on electrical] plant other than cars.) 


ToranL Mires Run sy ELECTRIC AND TRAILER Oars. 


Motors Cos aee eee eee oon eee [IY 816,749 
Trailers tao 004 „өө eee pee TD *117,619 
Total miles eee eee eee eee ese 934,368 


The consumption of current motor car mile is ‘960 units. 
The consumption of current for each trailer car mile is 480 units. 


* The Railway World. 


Drais or Милл. 


Motor cars ‘ea "T КР б - : 816,749 
Trailer cars (mileage taken as ) a E *58,809 
Total miles at 960 units per mile ., 875,558 


Total generating station expenses, as stated above, £1,961 118. 10d. = 
53d. per mile. 


Halve the trailer mileage and add to the motor mileage, and 
reckon the total at ‘960 units per mile. 


NuxBER or Uxmrrs GENERATED FOR Ymar, Manon 25 Tn, 1999. 


Total units for year ended March 95th, 1809 (s .. 809,101 
Less supplied to arc lamps during year ended March 25th, 
1809 eee eee eos ове see eee [ID 006 32,660 
776,441 
Total cost, £1,961 11s. 10d. = ‘60d. per unit. 
Бтвам Tramways, 
Steam car receipts... 85 75 wi .. £23,603 1 8 
Total mileage ... NET vi isa .. 479,775 miles. 
Recsipts per car mile... ies A is тя 11 904. 
EXPENSES AS PER REVENUE ACOOUNT. 
Expenses per 
£ s. d. car mile. 
Repairs i è 4,849 15 2 2 42d. 
Fael ... 925 i bës bee .. 2,597 8 2 1:291. 
Drivers’ wages EY ju Vos .. 2989 9 1 1494, 
Conductors’ wages ... - ТР . 285219 1 1174. 
Rent of depóts and offices ... iss .. 216 5 0 104, 
Compensation, damages and personal injories 601 9 6 304 
mpensation ages an injaries І 
Maintenance of roads (proportion) .. 500 0 0 ‘25d. 
" cars 8 eee 2045 5 7 1 02d. 
Dapreciation on cars 205 ies ,, 607 5 0 80d. 
- engines Kn .. 1,850 0 0 67d. 
Management and general expense .. 2,599 10 7 1304. 
Total expenses £20,750 12 8  *10331 
* Exclusive of interest on capital or sinking fund charges. 
Honsm Tramways. 
Horse сат receipts .. .. . 240.436 0 4 
Total mileage ... ee ; .. 989,820 een 


Receipts per car-mile... | 2 
Honss HAULAGE—EXPENSES AS PER R wn Account. 


Expenses per 

& 8. d. car mile. 

Horse keep, &c,—Oorn, bay, and bran ... 14284 6 4 9 464. 

Bedding me | vss 592 0 2 14d. 

Wages ... sae .. 4,605 18 0 1094. 

Utensils and sundries 280 15 3 064. 

Horse shoeing and veterinary services.. 1,526 7 10 97d. 

Drivers’ wages ... sai е .. 5,089 11 3 1334. 

Oonductors’ wages... ve aT * 4,24716 6 103d. 

Foremen and tip boys’ wages .. 1183 9 8 "28d. 

Rent of stables and offices Hac сё 582 3 0 194, 

General repairs to depóte, &o. .. ... 445 19 7 114. 

Gas and water „ 422 10 7 ‘lid. 
Compensation — da and personal 

injuries 009 eee 900 #96 833 4 3 084. 

Maintenance of roads (proportion) ... 242 18 1 Od. 

i cars ii % 2, 045 6 8 49d. 

„ harness „, ps 349 10 1 08d. 

Depreciation on cars 955 a ( - 607 6 0 144. 
Management and general expenses (pro- 

portion) „ ке i 2,599 10 7 634. 

Horse renewal or depreciation accomt... 2,857 10 0 ‘69d. 

Total expenses ... ... £42,195 16 10 10174. 


Exclusive of interest on capital or sinking fund charges. 


DETAILS OF MANAGEMSBSNT AND GENERAL EXPENSES. 


Rates... А E s wig .. £1,627 11 8 
Licenses Si ‘al ior .. 149 16 0 
Insurance (buildiage) 1 a „> 58 4 
Taxes (income) ... fas sis .. 22811 8 
Salaries (office) 1540 5 7 
Balt, gravel, &c 897 0 8 
Printing, S. & А. ... - ъё *. 337 3 2 
Drivers’ and conductors' suits, &c. *. 946 2 8 
Inspectors’, &c., wages se . . 1,904 17 6 
Electric light vel T vis Nat 48 14 0 


Total for whole system *. £7,798 11 10 
Proportion (4) to horse, steam and electric £2,599 10 7 


A com of these figures gives a convin roof of the 
claims advanced by advocates of electric ue tar the electric 


THE 


Vol. 44. No. 1,122, May 26, 1899.] 


ELECTRICAL REVIEW. 


851 


service, as com with horse or steam, is not only the moat 
popular system with the travelling public, but is also the most 
economical in working. The fact must, however, b3 borne in mind 
that tLe electric section of the Leeds tramways undertaking has the 
grea‘ advantages of a fairly level route throughout its seven miles of 
double track and of running through the centre of the city, with a 
popular holiday resort at e ther end, and a thickly populated district 

almost the entire length of the line, whilst tte horte and steam sec- 
tions hava to deal with the heaviest gradients, and on many routes a 
much thinner population. The horse cars average 26 passengers per 
car, ав compared with the electric cars 51, and steam cars 56, hence 
the comparatively small earnings of 9:80d. per car mile. The steam 
cars, from tbeir great age, necessitate a very large expenditure in 
repairs and maintenance. The Tramways Committee, in view of the 
ultimate extinotion of steam for tramway haulage, are naturally 
loth to invest in new engines, but in the transition period are obliged 
to keep them running for the public convenience. . 

Another fact that should noted is, that whilst the horse and 
steam sections have been debited with the usual charges for depre- 
ciation, the electric section, beyond a solitary charge of 10 per cent. 
on the cost of the motor and trailer cars, has not been charged with 
anything under this head, the Committee not having as yet sufficient 
evidence to guide them on this very important point. 

No interest or sinking fund charges are included in the account 
set out above. The electric system will of course have to bear the 
larger proportion of these items owing to its proportional larger 

initial cost; but, after paying all expenses as enumerated above, and 
providiog a sum of £10,415 7s. 9d. for interest, and £9,302 11s. 4d. 
for sinking fand charges on the general undertaking, tbere remains 
a surplus on the year’s accounts of £12,030 143. 10d. There сап be 
no doubt, after comparing the working costs and receipts of the three 
systeme, that the introduction of electric traction in в has fully 
juetified the courageous policy of the Tramway Committee of that 
enterprising city. 


LEGAL. 


Topons, Masu & Co., v. Нвлрганр'в PATENT ELECTRICAL STOBAGE 
ВАТТЕВҮ ‘Company, LIMITED, AND WALKERS, Parkers & Co. 
(Tump Parris). 


Мв. Jusricg Marnzw, in the Queen's Bench Division on Friday last, 
delivered judgment in thie case. The facts sufficiently appear from 
the judgment. His Lordship said the action was brought to recover 
the price of certain chemical materiale supplied by the plaintiffs to 
the Headland's Patent Electrical Storage, &o., Co. The defendant 
company counterclaimed for damages against the plaintiffs for 
damage occasioned to them by reason of the defective character of 
some of the materials supplied to them by the plaintiffs. The 
plaintiffs obtained the articles in question from Walkers & Co, who 
were cited by the plaintiffs as third parties, the plaintiffs proposing 
to transfer to them any liability that they might have incurred in 
the matter. It ap that the defendant company was formed 
to work a patent of Mr. Headland's for electric storage batteries, 
and they obtained a large order to supply the electric storage bat- 
teries to a barge at Birkenhead, which was intended to be the motive 

wer of tbe ba'ge. The defendants had dealt with the plaintiffs in 


for a considerable time, and the patentee had also dealt with ` 


them, and bad obtained goods of a ‚ро т quality. A complaint 
arose with respect to the litharge which had been supplied by the 
plaintiff company to the defendants, and which was obtained by the 
plaintiffs from Walkers & Oo. The litharge was used in the follow- 
ing way:—The electric storage batteries consisted of a number 
of cells on which were placed positive and negative plates, 
each cell containing 29 plates, 14 positive plates and 15 negative. 
When the plates were prepared they were prepared by being covered 
with a paste of litharge and sulphuric acid. The positive plates 
were covered with red lead and placed in position immersed in 
sulphuric acid, and currents of electricity were passed through the 
plates, and if the apparatus worked satisfactorily the negative plates 
were converted into a spongy lead and the positive plates were unin- 
jured. In that way electricity was stored as was intended to be used 
as a motive power. On October 28th, 1896, the defendants having 
obtained this order applied to the plaintiffs to supply them with the 
litharge they required, and their order was for litbarge of the very 
best quality. The plaintiffs passed on the order to Walkers & Co, 
who had also been old customers of the plaintiffs. The litharge which 
had been Dig tani to the plaintiffs, some of which bad gone to the 
Headland's Company, had previously been of an entirely satisfactory 
kind. When the litharge in question was supplied, steps were taken 
by the Headland Company to prepare their apparatus at their works 
at Leyton, and when the litharge had been applied to some of the 
plates, it was noticed by Mr. Headland that there was apparent! 
something wrong, and he sent two plates to the plaintiffs, one a pin 
plate considered to be satitfactory, and the other white. Upon the 
lates being sent to the plaintiffs, Mr. Mash saw a representative of 
alkers & Co., and it wasclear that at that interview that Walkers 
and Oo. were informed—what it was said they were not told before 
— that the litharge was applied for electric purposes, and that there 
was this complaint, with reference to which Mr. Mash could say 
nothing. The result of that interview was, Mr. Mash was reassured 
that the litharge supplied was of the teat quality and that the differ- 
ence in colour meant nothing, but it was stated that fancifal people 
referred one kind of litharge for electrical purposes to another, and 
was said that if the defendants would send back the last two casks 
of litharge supplied they would supply others in their place. It 


turned out that the last two casks returned contained absolutely pure 
litharge, and if there wae anything which was wrong with the litharge 
it must have bzen in the previous deliveries. His Lordship eaid there 
was evidence before him to satisfy bim that at Leyton again there 
was something wrong with many of the plates, and a large number 
of them were rejected by Mr. Headland. These were replaced, and 
other plates were үре with the litharge in the way men- 
ticned, but their condition was not satisfactory to Mr. Headland, ard 
he replaced them with others. The whole of the group of plates were 
sent down to Birkenhead. The plaintiffs’ attention was called to the 
defects that were discovered, and they were invited to make any 
inspection they thought fit. It was strongly urged upon them that 
they should do so. Unfortunately, no such inspection took place. It 
was not the first complaint that was made on the subject. In April and 
May there had been a correspondence between the defendants and the 
plaintiffs, and passed on to Walkers & Co., in which it was stated in the 
clearest possible way that there was something wrong with the plates 
which had been delivered. Experiments had been made at Birken- 
head with the motive power of the apparatus, and it was shown that 
for short trips the electric energy was sufficient, but for long trips it was 
insufficient. Every plate was constantly charged, but there was 
something wrong, and the power could not be obtained, and after a 
long consideration at Birkenhead it was decided that the whole appa- 
ratus should be sent back to the works at Loyton, when it was dis- 
covered that out of a large number of negative plates 300 of them 
were perfectly useless, and found to be white, and incapable of 
receiving tbe full effect of the current of electricity, and the current 
passed on to the positive plates had the effect of rotting them. The 
conclusion arrived at was that the negative plates being defective by 
reason of the impure condition of the litharge, the current of elec- 
tricity did not bave the effect it ought to have had, and the effect of 
charging to obtain the necessary efficiency of the negative plate was 
to pass it on to the positive plate, which was practically destroyed 
for all ordinary purposes. e Headland's Company then took steps 
to have properly prepared litharge, and it was now said that the 
apparatus worked properly. Notwithstanding the complaints of the 

eadland'e Company, the plaintiffs brought the present action for the 
amount of their claim, the defendant company counterclaimed 
for the damage alleged to have been done to them. At the time the 
counterclaim was originally framed, and particulars of damage fur- 
nished, it was by no means clear how the breakdown of the apparatus 
was to be accounted for, but steps were taken by the defendants to 
have the litharge supplied to them by the plaintiff: analysed, to accer- 
tain if there wasanythiog wrong with it. Oa the other hand, the two 
plates his Lordship had mentioned —the pink and the white plates— 
were made the subject of examination and analysis on the part of the 
plaintiffs. The controversy between the parties was how this defect, 
which was admitted to exist in the negative plates, was to be 
accounted for. A gentleman of the highest possible character as a 
chemiet, Mr. Ballantine, was applied to by the Headland Company to 
examine negative plates. For the purpose of bis analysis be had 
farnished to him a plate which was said to have done its work fairly 
well, two which were said to be entirely defective, and a fourth that 
had not been used. Ав а result cf his analysis Mr. Ballantine 
came tothe conclusion that the defect in the negative plates was due 
to the presence of carbonic acid in the litharge. There was also a 
large proportion of sulphate of lead, and experiments he con- 
ducted showed that the presence of the carbonic acid was 
what had so sterilised and damaged the negative plates that 
the apparatus broke down. Mr. Ballantine agreed with the 
witnesses called for the defendants on one point. When the sulphates 
of lead was pointed out as being in quantities in the defective 
plates attention was aleo called to the fact that it appeared in the 
good plates as well. Mr. Ballantine explained that sulphuric acic 
had a tendency to drive off carbonic acid, and in the good plates 
probably that operation had been chemically ormed and this 
accounted for the result. That being the condition of things, and 
this carbonic acid having been discovered in the plates, the case 
originally made by the plaintiff was that the carbonic acid had been 
absorbed by exposure. It was sgreed that exposure would have a 
tendency to attract carbonic acid if it took place for a sufficient length 
of time. The evidence on the head of exposure was of a speculative 
character, and the evidenoe of Mr. Ballantine, on which he placed 
great reliance, was that he did not attribute the carbonic acid found 
to exposure after delivery of the goods by Walkers & Oo. to the 
Headland Company. Ifthe matter rested there he should have no 
doubt that this was impure litharge, and that however the impurity 
was contracted it was contracted before delivery to the defendants, 
and was the explanation of all that had been discovered to be defective 
in the apparatus. But there was an alternative case put forward on 
the part of the plaintiff and supported by some very valuable expert 
evidence. It was said that f expone did not account for the 
presence of the carbonic acid in the Пате, then it was an entire 
mistake to say that the carbonic acid was the cause of what 
was discovered. It was due, it was said, to over. sulpbating, 
and this over.gulphating it was contended was due to the improper 
way in which the paste had been made and from carelessness and 
want of skill on the part of the HeadJand’s Company. Tne paste, it 
was suggested, had been over-sulphated, the result of which was 
that there was deposited over the plates a white m that that 
white coating was a non-conductor, and accounted for all tho 
damage. As to that, there was no evidence whatever that the paste 
had been improperly made—indced, the evidence was all the 
other way. It would be very Lard to suppose that so 
simple an operation as meking tke paste—putting litharge 
and sulphuric acid together—should have been so conducted 
as to have produced results which woald; have; been apparent 
immediately if there had been any improper management of the 
materials composing the paste. Besides, such a suggestion was quite 
inconsistent with the apparently casual nature of the defects which 
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were discovered. If there had been carelessness in making the paste, 
they would expect to have found it would have been of 
application, and that it would have ‚рок similar results 
throughout. But here, in a most capricious way, some of the 
plates were found to be all right, and such as would do their 
work properly, whilst others contained large quantities of 
carbonic acid, which wonld account for the defects. As a 
result of a careful consideration of the whole evidence, his 

rdship said he was satisfied that the litharge, when it was 
delivered by Walkers & Oo. to the plaintiffs to Ъз by them delivered 
to the defendants was impure. He was satisfied, further, that Mesers. 
Walkers & Co. were aware that the litharge was iotended to be used 
for electric purposes, and that they were nsible for the defects 
in the li He had not examined crit яп figures of the 
claim made by the defendants against Tudors, h & Oo. 096 
figures would require very careful examination, because no more 
than the reasonable consequences of a breach of contract such as this 
could be considered in estimating the amount of damages. But this 
was a peculiar oase and a very large undertaking, and it would, 
therefore, require very careful investigation to ascertain the precise 
amount in which the plaintiffs were liable to the defendants ia 
respect of their breach of contract. He was also clear it would not 
be right to assume that the whole of the liability of the plaintiffs 
could te transferred to Mesers. Walkers & Oo , because they were in 
a different position, and probably had much less information at the 
time the articles were supplied as to what use they were going to be 
put than had the firm of Tudors, Mash & Oo. Hs hoped sincerely 
that without further investigation of the matter these two firms would 
be able to settle am themselves their respective liability, but if 
not the matter could bs gone into before him at a future 
date. He hoped tbat both firms would bear in mind that any 
further investigation would probably be conducted at their expense, 
and might cost a deal more than such an investigation was worth. 
The defendants must have their costs from the plaintiffs, and the 
plaintiffs must have their costs from Walkers & Oo. from the com- 
mencement of the proceedings up to the present time. 

Judgment accordingly, that the plaiotiffs on the claim and on the 
counterclaim Mesers. Walkers & Oo. were held liable in damages for 
the defects in the litharge to the Headland’s Company, the figures 
to be eettled by arrangement, failing which, the matter again to come 
before his Lordship. 


CORRESPONDENCE. 


Electric Piping. i 


There seems to be a certain amount of ambiguity amongst 
architects and the general public as to which is the best and 
most economical method to instal the wires for the dis- 
tribution of electric light throughout a hou:e. 

Whether it would be wise to use iron pipe, wood casing, 
twin lead-covered wire, single Jead-covered wire, or concentric 
wire, depends entirely on whether the house is in the course 
of construction. A new house, newly painted and decorated, 
or a 50-year old house in fair order and nothing to be done 
in the way of cleaning, merely to instal the electric light 
with all its bridles and crosa-beams to contend with. | 

It must beoome obvious from what has been said that the 
designer of any of the schemes must thoroughly know all 
about building oonstruction, as well as having a thorough 
electrical knowledge. One well versed in the above must 
see at a glance that the material that lends itself to being 
impervious to moisture and impregnable, along with taking 
up the least possible space, to obviate the excessive raggling 
of single brick walls and joiste, which becomes prohibitive 
from an architect’s point of view, must necessarily be the 
syatem to adopt. But euch a system is not applicable to 
all houses, as it is impossible to get iron pipes down the 
back of latbed walls without damaging the decorations unless 
we cut the pipes into short pieces and screw them, coupling 
them up as we push them down; as time is the essence of all 
contracts this becomes prohibitive, so that for a finely 
decorated house we must resort to a more flexible system, 
and as there are only four suited yet known, viz , twin lead- 
covered, single lead-covered wire, concentric wire, wood 
casing, along with compo pipe, so it should not be difficult 
to select the best suited for a concealed job. 

Twin lead-covered wire and single lead-covered wire is 
hardly suitable, due firstly to the liberty taken with it in the 
way of being pulled about and stamped on by workmen with 
their heavy boots, and squeezing the lead almost hard on 
the conductor, also the excessive strain that is put on the 
wires in pulling them under the floors frequently fractures 
the insulation, along with the chance of the lead getting cut 
into by material in the deafening such as long nails, shells, 
pieces of glass, and sharp stones, which cannot be seen by 


the workmen, and can only make itself apparent by time 
and the difficulty in looalising а fault on a twin system 
caused. by vermin, nails, and sometimes decomposition 
through contact with other metals in moisture, end when 
such a thing takes place it invariably ends in disturbing the 
decorations, The writer has had a deal of trouble with lead- 
covered wire jobs, through, in many cases, bad workmanship 
in the way of scamping. | 

The same а said about the concentric system with 
insulated outer, having a steel tape as a mechanical protection, 
which reduces to a minimum the chance of the cable being 
pieroed, but does not get over the difficulty of locating a 

ault between; there are certain advantages in making the 
insulated outer carry the return current which need not be 
discussed here, and where there are a lot of switching, two 
and three-way, this system becomes very expensive, as the 
cable itself is very dear, and as it is only a question of time 
for the best material to come out. 

A conduit system easily accessible and flexible is the 
system for a finished house, wood casing laid underneath the 
floors and composition pipe down the back of lathed walls to 
get to the light and up the back of door facings to get to the 
switch, and where the composition pipe enters the wood 
casing neat boxes are fitted, во enabling the contractor to 
pull in heavily insulated wires, leaving a screwed board at 
every box, thas making the system easily accessible. at all 
times, and when it becomes impossible to get to some of the 
points without breakage of plaster, which is extremely rave, 
in faot, this is only the case when brackets are required and 
a neat tube or moulded oover can be run up the wall and 
decorated in accordance with the surroundings; it is not 
advisable to put a plug on the base and run a silk wire 
to the point of light as the silk wire gets quickly dirty, 
leaves а fearſul mark on the wall. 

This conduit system of wood casing and composition pipe 
has been wrought out in a good many finished houses in this 
town with great success providing the compo pipe is taken 
up in places where it is impossible for any person to drive 
nails in for fixing pictures on the system is absolutely sale, 
and can be fitted in with the least possible disturbance 
This system is also applicable to old houses as to put in iron 
pipes mean the lifting of a great many flooring boards, the 
excessive raggling of joists and cutting of plaster and lathed 
walls, as one tries as much as they can to save the lifting of 
flooring boards, and consequently runs themselves into having 
to cut deep raggles in the joist for three or four pipes as the 
case may be, and subsequently shakes the whole structure, 
which invariably ends in re-doing up of the whole houses. 

ФЕ рсн houses n де course Р construction 1 
nothing better suited than a specially prepared gas 
pipe, rather lighter in the shell tban иг gas barrel and 
perfectly free from burrs, we find the $ sizə the most suitable 
for branch circuits ranning into neat square boxes 6 x 4 
X 1 inch, invariably answers the purpose, with nie 
symmetrical bends and suitable rims put on the pipes from 
light to boxes, and from switch to box; if any water should 
gather, due to condensation, it will run into the bor, and 
with a few 4 holes bored in the bottom to allow the water to 
run into the deafening, and so save the wires from rapid 
deterioration. 

The Simplex system is hardly suitable for large structures, 
where so much wet plaster, deafening, and cement is usd, 
the water given off by each of them being full of sodium. 
The cement especially acting like a sponge when water И 
poured on it and eats into the iron pipe very rapidly, con 
densation takes place more rapidly in iron pipes when 10 
cement, 80 any slotted pipe system does not lend itaelf so well 
for this class of work, and in my opinion is better suited for 
surface work. 

With the insulated conduit system the external diameter 
of the pipe is too large, entailing an enormous amount d 
raggling, in fact, too much to be allowed by architects, and 
consequently becomes very costly to instal, lending йе 
to scamping іп the way of allowing lightly insulated wires to 
be pulled in and any partial earth cannot very readily b: 
detected due to the insulation of the pipe, and, in my opinion, 
wherever a faulty wire crops up, the sooner it is rem 
better, hence the reason for using preparcd gas barrel free 
from burrs with heavy insulated wires, so that if any of the 
wires get damaged they will go to dead earth right away, the 
system being properly earthed instead of frittering awa) 


Vol 44. No. 1,122, May 26, 1899.] 


THE ELEOTRIOAL BEVIEW. 


858 


inside the pipe, as it would do ultimately with the insulated 


pipe. I may add I have cut out iron pipes run solid with rust 
and wires together 8 and 10 years ago, hence the reason for 
having rims put on the pipes. | 


My belief is that a house is best served by having one 


large distributing board placed on the street floor, thus 
saving time and annoyance in localising faults. If the 
house is a very large one, then it ought to be broken up into 
sections, which can be bæt settled when one gets to know 
the requirements of the establishment. 

J. 


Edinburgh. 


The Victoria Acct mulator. 


We herewith enclose an extract from a letter addressed to 
us from Baron de Watteville, whom, as you know, is inte- 
rested in electric traction, and has done everything to ascer- 
tain the qualities or defects of the Victoria accumulator. 
The original letter is at your disposal if you desire to see it. 

We alco enclose the verbatim translation of the report of 
Mr. Johannet. They have read the article on the Victoria 
accumulator which appeared in your last week’s issue, and 
Baron de Watteville was kind enough to send me one of the 
reports in support of what we have stated in our reply to 
* A Contributor." 

The Eclipse Brass and Copper 
Company, Limited. 
) A. B. 


Halifax, May 18/^, 1899. 


[copy] 

— RS 3c 55 Pann le 19 Mai, 1899. 

e Кон rass An r Company, Limi 

10, Harrison Road! Halifax o i 

Dear Bire,—Einolosed I send you а сору of а most interesting letter 
from Mr. Jobannet, consulting engineer for the Traction Company, 
ас ооа. шошо ee оч iur ш а= I 
attach great importance to his opinion, which will, no doubt, be highly 
appreciated by everybody. 

(Signed) 


Com e Generale de Traction. 
pital, £20,000,000. 
Paris, March 20th, 1899. 


De WATTEYILLE. 


Baron R. de Watteville, 
18, Rue Caumartin, Paris. 
Dear Bir,—Acoording to your desire, I now beg to give you the 
result of our trial at St. Denis with two cells of the Victoria accumu- 
lator (Mr. Schanschieff's), each weighing 144 kilcs. of total weight. 


We have tested them on the same conditions as we do with our cells 


in our practical working of them. 

We have given a prolonged charge to the two cells joined in series, 
as we did not know the state of their charge at that moment. 

On March 11th, 1899, we received a capacity of 183 ampere-hours 
at the average rate of 46 amperes, and the has been 
stopped, as we usually do when the voltage dropped to 1:8 volts. 


e voltage was always taken while the di and 
from 22 to 178. We have received 5 of 1856 Perche 
404 amperes. The second 


energy 

Under these conditions we can conclude that the cell is powerfal, 
and taking into consideration its weight of 144 kilos comprising the 
plates, liquid, box and connections. We received, at a rate of 32 
amperes per kilo of the total weight, a capacity of 12 3 ampere-hours 
of the same weight, with an efficiency of 928 in quantity, and 752 
in energy. These figures indicate sufficiently that those accumulators 
will take a prominent place for traction purposes, because of their 
large capacity and high efficiency, joined to their great lightness. 


Electrical Energy Produced Directly from Carbon. 


In the ELECTRICAL Review for May 12tb, Dr. Tommasi 
refers to a paper which I read recently at the Institution of 
Junior Engineers upon carbon consuming batteri 
states that I incorrectly attributed a cell in which carbon is 
the soluble plate to Messrs. Case and Coehn. Dr. Tommasi 
appears to be under the impression that I claimed a certain 
priority for these investigators. That, however, is a mistake, 
Í merely referred to their work, and I regret that I omitted 
to mention Dr. Tommasi, It is always rash to state that 
anybody was the first to carry out any particular investiga- 
tion. I therefore trust I shall be excused; for even now I 


am only able to say that, as far as Dr. Tommasi is aware, he 


was the first to construct a carbon-lead-peroxide cell; I 
cannot say more, for claims of priority are seldom wanting 
if a matter is of importance. | 

In passing, it may be remarked that the cell due to Mr. 
Case is quite different to that described by Dr. Tommasi. 
That of the latter is not very aptly described as a battery 
without metal. It also appears rather strange, assuming 
carbon to be the soluble material, to have a carbon support 
for the depolariser. Such an arrangement is equivalent to 
supporting the copper oxide in a Lalande cell by means of a 
zinc Я 

AS to the theory of the cell, it is a little difficult to 
follow: the: explanation given by Dr. Tommasi. 
ground is there for believing that carbon acts as an ion ? 
Everyone is aware that carbon is oxidised when it is used as 
an anode in aqueous solutions, for example, in dilnte sul- 
phurio acid, but that is no reason for supposing that carbon 
takes a position identical with that which is usually filled by 
the electro-positive plate of a cell. What is the electrolytic 
сораи that is formed in which carbon is an ion ? 

hen a current is generated, carbon may very possibly be 
oxidised, but this oxidation is not necessarily a source of 
electrical energy. It may be only a secondary reaction. Dr. 
Tommasi will reply that his view of the oxidation of carbon 
is borne out by thermo-chemical data. There appears, how- 
ever, to ba a mistake in the calculations. A volt is equiva- 
lent to 46,000 calories only if the element passing into 
solution is bivalent. Carbon is letravalent, and consequently 
only half the calculated value must be taken, viz., 0°425 volt 
instead of 0:85 volt. This is very far from being supported 
by the observed E. M. F. MEL 

Nor is such a theory supported by facta. A carbon plate 
opposed to one of lead peroxide in dilute sulphuric acid 
gives an E. M. F. of about 0°9 volt. If this is due to the 
oxidation of the carbon it should be much altered by substi- 
tuting platinum for the carbon. But such is not the case. 
Has Dr. Tommasi made any quantitative determinations of 
the oxides of carbon formed, and do they correspond with 
the current generated ? | 

Dr. Tommasi states that lead xide exercises no 
chemical action on even a concentrated solution of chloride 
of sodium, from which fact we are presumably to conclude 
that chloride of sodium has nothing to do with the action 
of the cell described. Such a conclusion is, however, quite 
inadmissible. In voltaic action we are not concerned with 
the interaction of a compound (such as lead peroxide) and a 
solution.as a whole, but with the compound and the tons of 
the solution. Consequently, such a statement as the above 

ives no information as to what may be expected voltaically. 

bviously, if the lead peroxide were attacked by the sodium 
chloride it would be useless for voltaic purposes, as a kind of 
local action would be taking place. 

There is no reason why the lead peroxide should not 
supply the electrical energy under certain conditions. Cer- 
tainly without this body the carbon will give nothing, 
according to the suggested reaction, because the oxidation of 
carbon by water is endothermic, Dr. Tommasi appears to 
think that the chemical action must necessarily take place at 
the electro-positive plate, and that therefore the polarity will 
be reversed if the chemical action takes place at the lead 
peroxide plate. This is not so. The polarity of a plate 
must depend upon whether it interacts with the electro- 
positive or the electro-negative ion of the electrolyte. 


W. R. Cooper, M.A., B.Sc. 


Re Nernst's Leeture. 


It is very cheering to learn from a gentleman of Mr. 


 Rathenau's position and ability as an electrical expert, and 


being the director-general of the Berlin Company who pur- 
chased the European rights of the above, he should of a 
certainty know what he was talking about. That Nernst’s 
lamp will neither supersede the glow lamp or arc lamp, but 
will serve as a welcome addition to both.” These are his 
exact words according to your report. So that Mr. Jas. 
Swinburne is wrong again; for if you remember, sir, he 
when lecturing upon Nernst’s lamp, on Feb 8th last, 
distinctly declared that “once the Nernst lamp becomes во 
general that systems of distribution are laid out to suit it, 
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instead of to suit the carbon lamp, the carbon lamp is prac- 
tically out of the running." 

Is it not foolish, sir, to prophecy unless one knows ? 

The above extracts prove which of the above experts are 
to be relied upon. And poor glow lamp makers may take 
heart of grace, seeing that, according to Mr. Rathenau, 
carbon lamps will not be superseded by the “ naked flame," 
and go are eed to ba “ever” in the running for the *com- 
mercial and publio service stakes,” despite Mr. Swinburne’s 
premature declaration uttered but a month previous to the 
* questionable” flotation of Nernet’s lamp. 

Hoping you will oblige a regular reader, I thank you in 
anticipation for insertion. 

i Observer. 


Re Telephone Cables. 


In our letter appearing in your issue of April 14th, we 
made the assertion that no paper cable having 612 wires, 
20 gauge, and an oüteide diameter 24 inches has given an 
average capacity of 0°080 mfd. per mile." The contrary had 
been supported by Е. J. J.“ He says: “ 0 080 mfd. should 
be the capacity of all the wires in any cable.” Among these 
is named 612 and 500 wire cables, the conductors of which 
are said to b» 20 S. W. G., and to have 42 8 ohms resistance 
in 23 inches of tube. 

Answering us, E. J. J.” admits that he only meant 080 
mfd. to apply to cables of 408 wire, but he adds the valuable 
fact, The capacity of the large (i. s., 612 wire 20 gauge) 
cables, is not above 0:087 mfd. per mile.” He says These 
are the results of a number of tests of cables which have been 
laid in the ground. | 

Perhaps “ E. J. J.” will pardon us for supposing that he has 
made a further elip by confusing cables made of 20 gauge 
42:5 ohms per mile with cables made of 22 gauge 78 ohms 
per mile, the latter obtain easily of course the capacity he 
claims with an outeide diamcter of 2°55 inches. | 

If “E. J.J.” would kindly name any of the numerous 
places where he says such cables are to be seen or their tests 
verified, we, and other readers, would be greatly obliged. 


\ O'Gorman & Cozens-Hardy. 


BUSINESS NOTICES, &с. 


Electrical Wares Exported. 
Wzzk enpina May 24TH, 1898. ккк mwprsa May 238p, 1899. 


Amsterdam.. Value £83 Alexandria. Teleg. mat. Value 2419 
Antwerp... ee ata .. 188 | Amsterdam.. ong - .. 165 
я Elec. fuses Рр . 283 Antwerp. Teleg. mat. .. .. 162 
Beira. ae ee T 256 mbay a oe T .. 198 
Bombay 45 Borneo m "T T it 54 
Boulogne ee M .. 89 „ Teleg. mat. . 206 
Calcutta ee ee ee oe 879 Boston ee ee ee oe 86 
Cape Town is ss .. )€28 Boulogne КИ si T 18 
Co nh n ee ae oe 19 Brisbane. Submarine cable ee 1,219 
Delagoa Bay aa: е ee DE Buenos Ayres .. .. .. 3,186 
Durban 5027 Wa vs 44 51 | 10 Teleg. mal. 174 
East London ee ее ee 140 Calcutta ео ee oe е» 948 
Flushing x ex 5% 16 Cape Town a oe T 28 
Fremantle oe oe ee oe 215 Colombo * ee ee Е) 899 
Gibraltar .. nM n" T 75 Durban e és Vw "" s 
Gothenburg P hn sé 47 | East London à T 6% 
Halifax ii es - .. 820 Flushing s us e 18 
Hamburg .. $4 92 .. 195 Gothenburg ais m s 66 
Hong Kong.. d e € 58 Hamburg. Teleg. mat. . 150 
Madras T iu .. .. 208 Hong Kong A "T ee 16 
Melbourne .. .. ..  « 89 | Madras as. ues = eet. ve ELI 
Natal.. i is s .. 1,860 Melbourne .. as aa . 205 
North Atlantic. Teleg. cable .. 10,800 Odessa = ys ee ^ ae, 325 
Port Elizabeth  .. EN . . 1,103 Ostend „ тфу сі ка 10 
Rotterdam .. «3 s T 49 Port Chalmers. n .. 1,440 
Bt. Petersburg. Elec.launch.. 420 Port Elizabeth Ps .. 218 
Singapore T ea pu 170 Rotserdam .. ee - T 87 
Stockholm .. es ix ee 282 Shanghai. es "m .. 101 
Sydney br FER. oss awo DIO | Singapore 71 
Trieste m EN ba . . 240 й Teleg. mat. .. oe 68 
Wellington. x “© $a 49 | Bt. Petersburg v © 71 
Yokohama... .. .. .. 160 | Stockholm .. ee .. ee 800 
Bydney КР as NM . 740 
" Teleg. mat. . 140 
Tientsin - у T . 650 
5 Teleg. mat. .. +e 200 
Trinidad. Teleg. mat. i 85 
Vigo .. vs - is А 800 
Viadivostock e a . 180 
" Teleg. mat. 42 
| Yokohama ..  ..  ..  .. 856 
— | 
Total T £19, | Total £12,708 
Foreign Goods Transhipped. 
Durban Value £19 Durban " ©» Value £88 
Philadelphia oe 3% А 28 
Trinidad. Teleg. mat. .. Wis 98 
Total 4154 


on the application of Messrs. Oortellis 


of the installation of complete plants, eliminating ae of 


4 


Alleged Theft.—At Marlborough Street on Tuesday, 
James M’Oarthy, 37, a porter, of High Holborn, was charged on 
remand, before Mr. De Rat n, with being in the unlawful on 
of 37 electricel cat-onte, and with being concerned with Frederick 
Abrahams, 32, a seaman, of Colville Place, in stealing electrical 


fittings, worth £5, from the Queen's Hotel, Leicester Square; Henry 


Fisher, 42, electrical engineer, of 16 and 16a, Dean Street, Soho, was 


, charged with feloniously receiving a large quantity of electrical 
_ fittings. —Mr. Williamson, who prosecuted on behalf of the Treasury, 


said that property of the value of about £560 found at Fishers 


premises had been identified as stolen from various parts of London. 


After evidence had been given, Mr. De Rutzsn remanded the accused 
for a week. 


Bankruptcy Proceedings.—At the Bankruptcy Court 

& Oo., on behalf of the 
petitioning creditor, a receiving order was made against E. L. 
Joseph, described as of the Northampton Works, Northampton 
Grove, Canonbury, electrical eer. The act of bankrupt 
ped is non-compliance with the requirements of a bankruptcy 


ce. 
. Last Saturday, before Mr. R Hocd, at the London Bank- 
ruptcy Oourt, on карра of Messrs. Tatham & Co., on bahalf 
of the petitioning creditor, a receiving order was made against W. J. 
Carruthers Wain, of Eldon Street, үштү; late of the Edinburgh 
Hotel, St. Leonards-on-Sea, director of public companies. The act 
of bankruptcy alleged is non-compliance with the requirements of a 
ars A notice. 
- The last day for recovering proofs in re W. A. Charles and J. 8. 
Blackwell (Central Electrical and Engineering Oompany, Leicester) 
is fixed as June 9th. Trustee, W. M. Ri 52, Belvoir Street, 
oester. 

We understand that a receiving order has been made in tbe 
Coventry рапарт Court in respect to the estate of Henry James 
Wimshurst, electrical and motor car en , 4, Foleshill 
Бове Road, lately residing at the Greylands, Foleshill Бэй, 

oleshill. 


Bastian Electricity Meters.— The Bastian Meter Com- 
pany, Limited (formerly the Penny-in-the-Slot Electric Sapply 
yndicate) is circularising the shareholders, giving an outline of the 
company's operations up to April, 1899. After its formation in July, 
1897, the company devoted its first 12 months to experimental 
work, which resulted in the invention of the ordinary type of meter, 
as distinguished from the prepayment type. They have been mant- 
facturing this meter (known as the Bastian meter) since Beptember, 
1898, and have now sold over 900 to the following com and 
corporations: Oorporations— Glasgow, Bradford, Liandudno, Stock- 
rt, Brighouse, Dundee, Oldham, Dewsbury, Manchester, Notting- 
am; Windsor Electrical Company, Bourne End Electrical Company, 
Christie Brothers, Chelmsford ; Oalvert & Oo., M. : 
Town Council ; Madeira Electrical Company ; Mardy, South Wale. 
Bample meters are now under test in Birmingham, Edinburgh, and 
many other towns, at home and abroad. It is estimated an 
Output of 6,000 meters annum should show a sufficient profit to 
provide for & dividend of 5 per cent. on the ordinary share capital, 
after providing the interest on the preference shares, and a posible 
output of 15,000 to 20,000 meters per annum is not thought to be sn 
extravagant estimate. The company has purchased the pere 
known as the Electric Lighting Extension Syndicate, Limited, 
so extin ed the royalty of 4s. per meter, which was payable to 
them under their original agreement as vendors to this company. 


Book Received.— “Telephones: Their Construction 
snd Fitting,” by F. O. Allsop. London: E. & F. N. Spon, Limited, 
125, Strand. 33. 6d. 


Brazil.—A London financial contemporary gays that the 
Brazilianische Electriztate-Gesellschaft has been authorised to 
operate in Brazil. The capital is 5,000,000 marks in 1,000 marks 
shares. Tho object of the company appears to be to acquire and 


operate electric tram, lighting, and telephone systems. 


Changes of Address,—Mesers, Walter Dixon & Co. have 
removed from 104, St. Vincent Street, to 59, Bath Street, Glasgow. 
Compressed Air.—The Pneumatic Supply and Equi 
ment Company, a new organisation, has o an office at 
Li Street, New York. It із the purpose of this company to desl 
air equipment, and it will make a 


president ; B. , 
vice-president and engineer; and Mr. W. P. Pressinger, torme 


. manager of the Clayton Air Oompressor Works, is secretary 


treasurer. 


Dining Table Lighting, — Messrs. Drake & Gorham 
announce reductions in the prices of their t dining 
connector, owing to the largeness of the demand therefor. 


Electrie Launches,—The Morecambe Electric Launch 
azd Power Syndicate, Limited, have now nearly completed thar 
arrangements for commencing operations. The company have 0 
order a first consignment of two launches now nearly ready. 
boats have been built by the Vril Launches, Limited, and are after 
the pattern and model of those recently supplied to the Ca of 
Russia and the P. and О. Steamship Company. 


Electricity for the New Royal Yacht,—The New 
Royal Yacht j'icoria and Albert, recently launched at Pemb 
Dock will, it is announced, be lighted by electricity 
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generated by three dynamos—one fitted in each engine room, 
and one in the passageway or recess between ths after boiler 
and the engine rooms—each of which will be sufficiently powerful 
to light the entire sbip, which, outside the Royal apartments, will be 
fitted with about 550 incandescent lamps. An official description of 
the ship recently issued said that ' the electrical installation will be 
of as character. 16 will provide not only for the electric 
lighting of the interior, but for other applications of electrical 
рота, including lifts, pumps, hoista for boats, ventilating fans, and 

eating the principal apartments. By using electricity instead of 
steam for these auxiliary services it is anticipated that comfort aud 
efficiency will be increased.” In addition to the electric installation 
the ship will be provided with a complete outfit of Colomb’s lamps. 
The State apartments will be heated by electricity, and steam heating 
will be adopted elsewbere. In addition, ventilation fans driven by 
silent electric motors will be fitted on board. The electric fittings, 
which are to be of the most elegant character, are to be put on board 
by private contract. The electrical arrangements of other portions 
of the ship will be fitted by dockyard workmen. 


Ericsson's Telephones.—Mesgrs. L. M. Ericsson & Co., 
Limited, intimate, that in consequence of the greatly increased 
demand for their telephone instruments and accessories they have 
deemed it right in the interests of their customers to open a branch 
in England. The -offices and showrooms of the company are at 
164-5, Temple Chambers, Temple Avenue, E.O. 


In Re Poole & White.—Mr. E. Wilding, who was 
nine liquidator in the matter of Poole & White, in January, 
1893, is applying to the Board of Trade for his release, and has now 
issued a summary of his receipts and payments as liquidator. Thie 
ehows receipts of £700 surplus from recurities, and £10 equity in 
lease = £710, which sam has been expended in law fees, liquidator’s 
and other charges. (The Company's statement was that the receipts 
were estimated to produce £23,580.) Tae receiver for the debenture 
holders carried on the business until the middle of 1896, when the 
remaining assets were disposed of realising £5,600, but this was only 
sufficient to pay the holders of the first issue of debentures 166. in 
the £, and left the second issue totally unprovided for, and the 
third issue also unprovided for, excepting as to the result of their 
claim on the uncalled capital. This matter was arranged between 
Mr. Wilding and the third issue holders, he receiving £700 of the 
unpaid calls as mentioned above. 


The “Little Giant” Electrical Turbine.— The ad- 
vantages presented by the mounting of turbines on horizontal shafts 
are perfectly obvious. Many kinds of machinery can be driven by 
direct coupling to a horizontal turbine shaft, such as electric 
dynamos ; or, again, if a belt be desirable, the power can bs trans- 
mitted either to a single machine or to a lay shaft ata minimum 
waste as compared with the force consumed by gearing. That in 
iteelf is often a factor of no little moment, to say nothing of the first 
cost and maintenance charges incident to gearing—no inconsiderable 
items. Another advantage obtained by the horizontal se‘ting of a 
turbine is this, that such a wheel will be above the tail water level ; 
hence all parts are easily accessible, and the full head of water can 
be obtainable by means of draft tabes. An instance for which these 
advantages are claimed is the " Little Giant” turbine, which is well 
known to the milling trade. Mr. S. Howes, of Mark Lane, E O., has 
for the past 15 years, made a carefal study of the horizontal setting 
of this water motor, and the illustration shows the latest style of 
the horizontal “Little Giant,” which is the outcome of years of 
untiring observation and costly experiment. It is 
claimed on behalf of this turbine that its construction 
and design peculiarly favonr a horizontal setting, 
inasmuch as the buckets are so formed, and the dis- 
charge is such that this wheel can be used in con- 
nection with draft tubes, and so obtain the highest 
attainable percentage of power from the water and fall. 
The makers of this motor are careful to claim that a 
glaring defect of turbines of this class, to wit, either 
lateral or end thrust, is absent ia the Little Giant,” 
thanks to the perfect balance attained by its peculiar 
design. This turbine is a double wheel, that is to say, 
it consists of two sets of buckets, keyed on one shaft, 
and these buckets are so formed that whatever end. 
thrust there may be from one set, is counteracted or 
balanced by that of the other set. This balance 
is a point of capital importance, and is not to 
be attained in all types of tarbine. The construction 
of this water motor, and of all its appurtenances, 
solid and simple. The wheel is covered u 
casing, which is cast in two parts, and y 
casing ia mado watertight, and of great strength. To 

g is made watertight, 8 . 
give ready access to the buckets, band-holes of con- 
venient siz: are provided in the casing. А strong 
point is the ready accessibility of the whole mechanism ; 
thus, to lay the whole wheel bare (asin the figure) 
in a few minutes, it is only necessary to remove the bolts in 
the flange, when the casing can be readily removed without any 
distarbance to either the wheel or shaft bearings, or the stuffing 
boxes. This is claimed as a valaable feature, because in case of any 
obstruction of the wheel due to anything getting into the backets, 
the whole cause of the trouble can be removed at а minimum ex- 
penditare of time and trouble. To ensure perfect rigidity, a vital 
point with a horizontal turbine, the casing, and the wheel and shaft 
bearings, are bolted to a strong cast-iron bedplate; hence it is almost 
im ble for the shaft and buckets to get out of alignment. There 

g but one gate, which is watertight, there should be no loss of 
water. Mr. 8. Howes will have an exhibit of these turbines, both 


vertical and horizontal patterns, Champion water motors, àt the 
Bath aud West and Southern Counties Show, being hald at Exeter 
until May 29th, stand 168, shed 46. 

Mr. Howes will also have an exhibit of his turbines, Champion 
water motors, &c. at the Royal Agricultural Bociety's show, to be 
held at Maidstone from June 17th to 23rd. 


Liquidations, Dissolutions, &c.—Notice appears in the 
London Gazette to the effect that a petition for the winding up of 
Messra. Williamson & Josepb, Limited, prenne on 8th inst, by 
Н. Sherley-Price, W. R. Goulty, 8. Sherley-Price, and E. Sherley- 
Price (Wheatley Kirk, Price & Goulty) creditors, will be heard by 
Mr. Justice Wright on May 31st. 

Messrs. J. Moores & H. О. Farrell (Moores, Farrell & Oo., elec- 
trical engineers, 26, Victoria Street, S. W.), have dissolved partner- 
sbip. Mr. Moores will attend to debte. 


Lists.— The Mercier’s Patents, Limited, of Manchester, 
are sending out various illustrated price lists of their patent mining 
belle, watertight treadle or automatico contact box, junction, fuse, 
and test boxes, &c. 

Messrs. Ernest Scott & Mountain send us a neat illustrated pocket 
folding card of their compound double-acting self-lubricating side- 
by-side enclosed , and also tandem three-crank compound 
engines. The list gives the effective powers aad electrical outputs at 
varying speeds and steam pressures. 

Mr. Wm. Patterson, of Walker Gate, sends us a revised list of 
his copper wire gauze dynamo brushes. 

Messrs. Shelby & Oo., of Finsbury Circus Baildings, E.O., send us 
an illustrated list of the Warden” oil filter and purifier, which is 
даш to be very effective and economical; also Brown's friction 
clatches. 


The Nernst Lamp in Germany.—The German patert 
authorities have inquired into the objections raised against a patent 
being issued in respect of the Nernat lamp, bat have deci that 
үе ho ground for not grantiog it. The patent has accordingly 

n 


River Plate Notes,— The Review of the River Plate 
says that the public lighting of the City of Buenos Ayres during 
February was done by means of 83 2,000-N.O.P. arc lamps, 203 of 
1,000 N. O. P. and 1C0 of 16 O.P., 13,601 gas lamps, and 7,631 kerosene 
lamp’. The total cost of the lighting being: electric $8,327.62, gas 
$31,606, kerosene $19,077.— The Intendente of Buenos Ayres bas 
contracted with the Cía. Transatlantica Alema a for 150 10-ampere 
атс lamps at the rate of $17.40 "/, month, to be alight from 
sunset to sunrise.—The La diga mway Company open their 
new electric line to Casa Amarilla on Saturday, April 1st. Care will 


~ 
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ran in combination with the train service, and the journey will be 
done in 8 minutes, as 20 to 25 at the t time. Oars will 
run every six minutes from the Plaza de Mayo.—A very valuable 
copper mine has been discovered in the Departn ent of Maipo, near 
Santiago de Chile. The mineral gives 65 per cent. pure copper. 
The copper mines that have lately been discovered in the Province of 
Pasoo in Peru are giving excellent results, the ore being of first-rate 
quality, and there is plenty of it. Seeing the spurt that has lately 
taken place in the copper market, the Chilian and Peruvian mines 
should return to their former prosperity.—A large carbi le of calcium 
factory is to be established in Cordoba, the electric power being 
supplied by the Cordoba Electric Light and Power Company. 


The Bolton’ Lamp.—The illustration shows this new 
incandescent ‘lamp, which is the invention of Mr. John J. Bolton, of 
West Hampstead. The main novelty ie found in the reflector wbich 
is composed by preferepoe of clear glass, silvered inside, and white 
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opal and is fixed in position by being fused with the glass forming 

outer bulb, when the bulb or lamp is being closed. Hooks 

can be attached to the reflector for the purpose of supporting the 

filament. We are informed that when the lamps burn out the re- 

е may be taken out for re-insertion in new bulbs by the 
ers. 


Standard Resistance Units.—The Ward Leonard 
Electric Company have recently put upon the market a complete line 
of standard resistance units fcr all branches of the electrical business. 
A typical resistance unit is shown in the accompanying cut. As will 
. be seen, a wire is first wound upon the surface of a tube and 
substantial terminal leads are placed upon the tube t» hold the 
resistance wire in position. The tube itself is a special pottery tube, 
At the left is shown the pottery tube with its resistance wire in 
9 The entire tube is then given a coat of enamel, which 

olds the resistance wire in position, and protects it against 
mechanical, chemical and elect injury. At the right is shown 
the completed resistence unit. These units are made in three 
capacities, viz., 36 watts, 72 watts, and 125 watts for continuous duty, 
designated as A, B and О sizə tively. Each sizs is kept in stcck 
by the Ward Leonard Company in 96 different standard windings, 
the ohms varying from 1,000 ohms to 16 of ап obm by an evenly 


graded series, and the ampere capacity varying correspondingly from 
d of an ampere (о 30 amveres. The units can be readily mounted 
upon the back of a slate by means of small bolts vassing through the 
centre of the tubes. It is said to ba impossible to have a ground in 
using them, as tbe tube is entirely composed cf the most perfect 
ineulating m«t-ria] The makera state that they are meeting with a 
varv strong demand for these resistance unita, and are turning them 
cuta’ the rate cf many thou ander week Bv the use of the r ais’ ance 
unite, a-d eoid«d by the comprehen. ive tables of the Ward Leonard 
Company givirg ‘he ohms, amperes, volt: and watts of each un t, it 
іе possible to construct any de-ired rheostat, with any desired number 
о, ере, апу d с 19 erg any desired taper in ‹ hms or 
mperes, w © o e 
e greatest service to the 
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The Telephone Muddle in London and New York.— 
London is not alone in the sufferings it is reputed to bear from an ex- 
pensive and inefficient telephone monopoly. New Tork. it app- ara. із 
offlicted in a somewhat similar manner. We are so accustomed in this 
country to Fave trans-Atlantic methods in things electrical beld ap to 
us as patterns, which we may hope to copy, but never to improve, that 
а paragraph like the following comes rather asa shock :—" It is safe to 
say that the telephone situation in New York City has never been in 
а more cheotic condition than it ia at the present time. In Albany 
the friends and supporters of the New York Telephone Company ата 
apparently msking every effort to prevent the of any Bill 
wich would reduca telephone charges and thus prevent the existing 
company from declaring at the public's expense i's usual large 
divitends on an inflated capitalisation, while in New York City every 
possible obstacle ie being placed in the path of the People's Telephone 
Company with a view to preventing that cornoration from running wires 
and opening excbanges."— Electricity (New York). In London tha com- 
plaints have been generally against the existing monopoly and based 
chiefiy on bad service, in N«w York the exorbitant charges appear 
to ате been the chief element cf the subscribers’ dissatiefaction. 
In both cases the companies baving the monopoly are fighting 
against the proposed reforms, and are exvending money and evergy 
in this wav, which if spent upon removing the causes of diseatiafac- 
tion, would vastly improve their position with the general public. 
At Albany the Bill introduced into the State Legislature by those who 
desire that the reform should be in the shape of legislative registration 
of the tariff charges. is met by the arguments that the threatened in- 
dependent competition will render this legislative action unnecessary., 
But independent competition. when once established, must be per- 
manent to effect permanent reform: and, as the following paragraph 
from tbe New York Herald shows, the monopolists have an objection. 
able habit of rendering such competition exceedingly transitory in 
character:—''In several Western cities telephone companies inde. 
pendent of the Bell have been organised, and have knocked the 
business of the Bell monopoly all to pieces. It has made the stock 
of the Western Central Telephone Company, an auxiliary of the Bell, 
almost worthless. Recently the Bell monopoly started out to bay 
these companies. It claims to have bought some. Others refuse to 
sell; but the mere fact that the Bell was after these companies wes 
sufficient to send the stock of the American Bell in Boston from $275 
to $313 a share. The fact that the Bell monopoly intends to fight 
opposition by buying it out and continue extortion so long as 
possible in order to pay 18 per cent. dividends bas greatly lessened 
the argument that competition regulates the price of telephones.” 
The chief argument used by opponents of the State revulation of 
tariff charges is therefore fallacious, but it may prove efficacious at 
Albany in defeating the Bill alluded to above. In New York the 
opposition to reform is making ite appearance in the Manicipal 
Assembly. in one branch of which it was recently proposed that a 
$10 annual tax on poles and a still more onerous tax on conduits, 
should be imposed in future on all poles erected, or conduits laid, 
within the city bounds. This proposal, if carried, would simply 
handicap any newly-formed telephone company, and it is supposed 
to have been aimed at the People's Telephone Company, the moet 
vigorous and dangerous of the rivals of the New York Telephone 
Company. That the People's Telephone Oomvany is deserving of 
public support is proved bv the fact that it is about to promote a Bill 
making it a misdemeanour for competing lines to consolidate But 
the promotion of such a Bill is by no means the same thine as 
carrying it, and we sbould be surprised to hear that it had passed the 
New York State Legislature, all of which only proves that unregu- 
lated monopolies in large cities are generally bad in principle, are 
certainly bad in nractical operation, and when once established, are 
exosssively bad (o kill. 


Trade Announcements.—The Ohicago Pneumatic Tool 
Company has purchased the patents formerly owned by the Con- 
solidated Pneumatic Tool Ormpany, now defunct. These patente 
include all tbe Keller and Woletencroft types of tool construction, 
"s in addition several new applications which bave not yet been 

en out. 

Mr. F. J. Pether, electrician, has taken premises at 16, Hall 
Street, City Road, E.C. 

Mr. W. E. Burnand, late of Club Garden Walk. Highfield, has 
removed to larger and more convenient premises at Ocean Works, 
119, St. Mary's Road, Sheffield, where the business will now be carried 


on under the name of W. E. Burnand & Oo, elco'vical engineers, 


The new premises are well stocked with modern m:chinery. 
S IE 


ELEOTRIO LIGHTING NOTES, 


Alva.—Several communications have lately been received 
by the Burgh Commissioners from companies anxious to supply the 
town with electric light, but the Commissioners will leave the matter 
in abeyance at present in view с? the scheme now on foot to lay а 
light electric railway between Stirling aud Tillicoultry. 


Bexhill.—The Council has decided to defer for six 
week« the proposed bai ding of an electric light station in view of 
the offer of the B-itish Electric Traction Company to take over the 
electric lighting for the tos n. 


Bridrwater.— The Council has adopted a recommenda- 
tion of the Lighting Committee that an elec'rio lighting scheme for 
the whole of the borough be proceeded with on the low tension system, 
in accordance with a decision arrived at in 1897. 


- 
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Brighton.—The Oorporation will, after Jane 80th, with 
the Board of Trade's consent, increase the standard pressure from 
115 to 230 volte in the streets described in the schedule just adver- 
tised in the looal press. 


Bristol.—A Local Government Board inquiry was held 
last week re the proposed loan of £41,650 for electric lighting exten- 
sions. Mr. Faraday Proctor explained the scheme, with its mains, 
extensions, transformer, sub-stations, &c. The Council will purchase 
the leasehold interests of three properties contiguous to the central 
station, to be prepared for possible contingencies. The new plant 
for the station will include two Babcock & Wilcox boilers, &s. 


Buxton.—The District Council is to raise a loan of 
£24,769 for electric lighting purposes at 22 per cent. 


Camberwell.— The General Parposes Committee bas 
engaged Major Oardew to advise the Vestry fully on the works 
already carried out by the County of London and Brush Company. 


Cambridge.—The Town Covnoil last week resolved, 
subject to the Beard of Trade's approval, to serve notice upon the 
аа Street Tramways Oompany requiring them to sell their 
undertaking. 


Canterbury.—It is stated that the working of the eleo- 
tricity undertaking for the first five weeks (ended March 31st) shows 
as follows :— Revenue account from February 23rd to March 31st— 
Receipts from sale of current and public lighting, £131 3s.; meter 
rente, £4 le. 3d.; sundry fees, £1 28.; total, £136 63. 8d. Oa the 
expenditure side is debited the charge for telephonic communication 
for an entire year, also rates, insurances, &o., totalling £27 94. 4d. It 
these charges were apportioned for the five weeks only, there would 
be a profit on the revenue account of about £11; but as the account 
stands, there is a balance against of £13 173. 


Cardiff.—Last week the Electric Lighting Committee 
adopted a report by the electrical engineer, in which he stated that 
he bad made inquiries as to how many customers were likely to take 
the current if the wires were extended to King's Road, Romilly 

t, and Sneyd Street. Including Me. Sydney Walker, who 
made the application, and who wanted the current for power pur- 
poses during the day, there were six promises already. The cost of 
extending the wire would be £443, and the probable revenue would 
be £84. The loan charges would be £28, so that there would be a 
substantial balance. The Committee decided to recommend the 
Oouncil to make the extension. Upon Mr. Applebee's suggestion, it 
was decided to recommend that customers using the current for 
power in the daytime should ba charged at 24d. per unit if they 
used under 4,000 units, and 3d. a unit if they over 4,000 units 
per annum. 


Coatbridge.—A member has given notice of motion that 
& committee be appointed to negotiate with the Scottish House-to- 
House Blectricity Company, Limited, as to the terms upon which 
they would be pre to sell their undertaking. 


Corpach.—Mr. Stirling, of the Fort William Electric 
Light Company, has been canvassing the householders in and around 
Corpach, with reference to bringing the electric light to the 


Coventry.—Satisfactory progress is being made with the 
extensions to the electricity works. The new buildings will be com- 
pleted in about a couple of months. The new sub-stations are 
finished, and the arc lamp standards in position. 


Dablin.—The Local Government Board has sanctioned 
the application of the Corporation for loans for electric lighting pur- 
poses, amounting to £24 000. 


Dudley.—The Board of Trade bas granted the Midland 
Electrical Oorporation for Power Distribution, Limited, a provisional 
order to supply electricity for public and private p within an 
area 1 Dudley, but has excluded Dudley from the area to be 
арр 


Douglas (I O. I.).—A Liverpool paper says that Douglas 
yl ae are criticising the Council's action in not reading the offer 
of the Isle of Man Tramways Company at the meeting when the 
tlectric lighting question came under consideration. It is stated that 
in the adopted scheme the cost of supplying current is put down at 
a minimum of 64. per unit, allowing for interest on sinking fund. 
The offer of the Tramways Company, which was not red, was 29d. 
per unit for the first 200,000 units, 24d. per unit for the third 100,000 
units, and 22d. per unit for 300,000 units and all in excess. 


Ealing —Several uae) main 5 decided 
upon Council week. The engin to prepare 

Mina tor renewing the pilot voltmeter x enel d 

Enfield.—The English Industrials, Limited, has asked the 

l whether it may take over a provisional order for electric 


lighting if the Council obtains it. The Council will consider the 
matter in committee. 


Gillingham.—Tke Urban District Council has resolved 
AE the whole of the offices be fitted with electric light in place 
gas. 


Glasgow.—The Watching and Ligbting Committee has 
received a report by the officials on the subject of lighting stairs by 
electricity. The matter has been submitted to a sub-committee to 
confer with the sub-committee of the electricity department and to 
report. The officials state that common stairs, where the service 
mains are laid into the building from the street mains for the purpose 


of supplying private consumers within the building, could be lighted 
by electricity at the rate of 251. for a 6-candle-power lamp, 27s. 6d. 
for 8-candle-power, and 37s. 6d. for 16-candle-power, subject to the 
following couditions:—(1) That the owner provide the fittings at his 
own cost; (2) that while the Corporation should renew the incan- 
descent lamps when required, owing to ordinary wear and tear, the 
electricity department shall not be called upon to make good wilfal 
damage or destruction; (S) that the lamps Ъз lighted, extinguished, 
and reported upon by the police department. 


Greenock.—On 16th inst. the Electricity Committee 
yeported that letters had been submitted from the General Post 
Office, London, with regard to the laying of mains for electric light- 
ing and the proposal to provide tubes alongside the same for the use 
of the National Telephone Company. The Post Office had no objeo- 
tion to the Corporation executing the proposed works so far as the 
electric mains are concerned under the usual notices to the Post 
Office Telegraphe Department, but pointing out that under Clause 6 
of the Telegraph Act of 1892 any agreement with the Telephone . 
Company must be suthorised by the Postmaster- General. The 
letters were submitted to a sub-committee. 


Hastings.—Last week the Council adopted a report of 
the Public Lighting Committee regarding an application for current 
to be supplied to certain premises in Grosvenor Crescent, West 
Marina. The engineer estimated the cost of the various mains and 
laying same, also the necessary sub-stations, would cost £1,750. He 
did not advise the expenditure of this sum all at once, but when the 
probable revenue from the thoroughfares interested would jastify it. 
The Oouncil is applying to the Local Government Board for sanction 
to the necessary loan. 


Heywood.—The Corporation, being about to establish 
JJ) bebat же on Coane gea 
or from the town clerk. m dud 


Hornsev.— Several inhabitants of Highgate have peti- 
tioned the District Council asking to be supplied with electric light. 


Huddersfield.—The borough electrical engineer's report 
which has been adopted by the Oouncil shows that in Mey the con- 
sumers numbered 867, lamps connected 56 516, and units metered 
48,251, as agsinst 858 consumers, and 55,990 lamps connected in 
April, and 36,247 units metered at the corresponding period last year. 
It has bsen decided to reduce the cost of electrical energy from 61. to 
44d. per unit, subject to a sliding scale of diccounts, such reduced 
charges to take effect from July Ist, 1899, in addition to 5 per cent. 
discount for cash. Extensions to Lockwood and Blackhouse Bridge 
Road have been decided upon. 


Islington.—The Electric Lighting Committee of the 
Vestry recommends extensions of the electric lighting mains to the 
Hornsey Rise and Newin Green districts at a total cost of 
£60,000, and extensions to the Highbury district at a cost of £7,150. 


Kingswood.—The Council is proceeding with its gas 
lighting scheme, and has settled the squabble between itself and the 
Western Counties Electric Light and Power Syndicate by paying 
£30 to clear itself of all claims for lighting, &. 


Loeds.—Last week the Council agreed that application 
should be made to the Local Government Board for sanction to 
borrow the sum of £150,000 for electric lighting purposes. 


Limerick.—Last week, at a special meeting of the Cor- 
poration, a from the Dublin Districts and Provincial Bleo- 
tidy Corponiion to buy the Gas Works and light thecity by means 
of ty was considered. A committee recommended its rejec- 


tion. Mr. Sax, who represented the syndicate, attended. The report 
rejecting the proposals was unanimo adopted, and the matter will 
not be further considered. А a ina: 


RR 5 of London „ on: 

ad ts intention to a to on for 

approval i alter tas standard cedi Дне ке ka 100 to 
vo 


The City Press says that the Streets Committee and the City of 
London Electric Lighting Company have discussed the pointe at 
issue on the 1 of the future of civic electricity. Our con- 
temporary un ds that there is little likelihood of an amicable 
agreement being come to between the parties, and that probably Sir 
Oourtenay Boyle will hava to settle the matter by himself. The 
question cf the contracts with the company were to come before 
yesterday's meeting of the Court of Common Council. 


Merlonethshire.—At the Towyn and Aberdovey Urban 
District Council meeting in the course of discussion on the electric 
light question during which it was remarked that Colonel Ruck, who 
bad propounded the electric lighting scheme, had gone abroad for 
two years, it was stated by Mr. D. О. Davies that “another scheme 
for providing electricity had been invented.” It was about to be 
tried at Plas Machynlleth. ‘The latest scheme would be worked by 
means of acids. No motive power would be required, and it was 
much less expensive.” He suggested that the matter should be de- 
ferred for the present. The suggestion was adopted. 


Oldham.—The Surveyor’s and Sanitary Committees met 
the chairman of the Electric Light Committee last week to confer 
upon the question of land required for extending the electricity 
station at Rhodes Bank. 
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Ross.—The District Council last week decided to engage 
Mr. Kilgour, of the Cheltenham electricity works, to prepare plans 
зүр Deo AMORE for electricity works, with an approximate te 

the cost. 


Russia.—The several central stations of the Société 
d'Eclairage Electrique de Saint Petersbourg are now supplying cur- 
rent to an equivalent of no less than 46,700 16-O.P. lamps. 


8t. Anne's.—The Urban District Council have under con- 
sideration the question of establishing an electric lighting system 
for the town. It is proposed to construct the works in St. Andrew's 
Road North, and the system thought of isthe three-wire low tension 
direct current, with a pressure of 400 volts across the outer wires 
and 200 volts from the main to the consumer. Mains are to be laid 
to all streets where there are street lamps, and electricity used 
largely for street lightirg. The Brighton system of charging is sug- 
gested, the consumer being charged 7d. per unit for the first hour 
and 44. per unit for subsequent hours. Mr. Tiddeman, the electric 
engineer to the Council, estimates that the current can be produced 
at 2'1d. рэг unit. The total cost is put down at £23,000, of which 
£18,000 will be required now and £5,000 for extensions required 
during the next five years. Buildings are to cost £1,800, boilers, 
&c., £1,090, engines and dynamos £2,500, battery, £1,100, mains 
£5,000, arc lamps £500, incandescents £1,000, and meters £1,600. 


Salford. —On 19th inst. a Local Government Board 
inquiry was held re the proposed loan for electric lighting extensions. 
Ic was stated that it is propa to build an electricity generating 
station in Strawberry Hill Road, Pendleton, at a cost of £5,822. 
Councillor A. Haworth, chairman cf the Electric Lighting Committee, 
said applications had been received for twice the amouut of power 
they could at present produce. The first generating station was built 
three years ago, and the less on the undertaking in the first year was 
£3,975, including the sinking fund. Inthe following year the amount 
was £2,900, and in the third year, up to last March, £855. The 


inspector said there was every appearance of a probable pre fit when 


the new station was provided. 


 Shildon.—The Urban Council has authorised a com- 
mittee to communicate with an electric lighting company for obtain- 
He oy regarding the terms for which the district could be 


Stafford.—Alderman Wright, in presenting the annual 
statement of the gas department for the year ended March 31st last, 
after dealing with the gas lighting accounts, added that the accounts 
of the electricity department had not yet been completed, but they 
should not want to make a call u the rates. ey would most 
likely be able to pay the whole of their working expenses and interest 
upon borrowed capital, but not the payment to the sinking fund in 
reduction of capital, which would be taken from the balance standing 
to the credit of the electricity department. The electric energy 
generated at the works for the year was 91,134 Board of Trade units, 
un an crease of over 15 per cent. more than last year, and the 
num of 8-O.P.—or their equivalent—lamps connected was 7,346, 
being an inorease of 1,146. The Committee had under consideration 
large additions to the electricity de ment, and hoped in the course 
of a few years it would be as profltable an undertaking as the gasworks, 
and so far they were quite satisfi:d with the progress made. 


Stockport.—The Omnibus Bill of the Stockport Corpora- 
tion was considered before the Police and Sanitary Committee of the 
House of Commons, under the chairmanship of Sir Stafford North- 
cote, on Wednesday and Thursday last week. The Bill contained 
clauses dealing with the purchase and working of tramways, and the 
supply of electricity in the neighbourhood of Stockport. Mr. Pember, 
Q.O., Mr. Pembroke Stephen, Q O., Mr. Balfour Browne, Q.C., and 
Mr. H. E. Lloyd represented the promoters of the Bill. It was 
announced that the opposition of the Urban District Council of 
Heaton Norris bad been withdrawn, owing to the deletion of the 
clause in the Bill giving compulsory running powers in the district of 
Heaton Norris.—Mr. Pember explained the Bill, and said that with 
regard to the electric lighting, it was proposed to take power to 
supply the adjoining district with electric light and fittings. Stock- 
port was the centre of a very great district, which they had already 
supplied with gas and water, and it was desirable that the supply 
of «lectiicity thou.d be in the bands of one authority. The 
powers were nct compulsory, but could only be exercised with 
the consent cf tbe local authority of the district conoerned.— 
Mr. T. Webb (Mayor of Stockport) gave evidence in support of the 
Bill, and expressed the cpinion that the Corporation could as a manu- 
facturer on a large scale cf electricity be able to supply it cheaper 
than the smaller districte could generate it for themselves. The 
preamble of the Billhaving been passed, the Committee procceded 
to deal with the clauees, and decided that words must be inserted to 
meet the objection of the Local Government Board in regard to the 
form of accounts of the electric lighting and traction undertakings, so 
that the traction account should be kept separate. Protective clausce 
were inserted to mect the wishes of the Chesbire County Council and 
the London and North-Western Railway Company. Oa Thursday 
new clauses dealing with the apportioning of the expenses of the 
tramways and the electric lighting between the Committees con- 
кошо соса matters, were brought up and accepted by the 

ommittee. 


Tewkesbury.—A member has given notice to the 
Courcil of his intention to move that a provisional order be 
applicd for. 

Tonbridge.—Mr. R. Hammond lectured on 16th inst. at 


a meeting of the Ratepayer's Atscciation on electric lighting. Не 
said that a scheme for Tonbridge would cost, roughly, £17,000. 


Tunbridge Wells,—The Tradesmen's Association last 
week had a discussion regarding the high for electric current, 
and it was decided to petition the Lighting Committee, askirg for 
reductions. There was a discussion on the question of free wiring, 
objections being raised to a Londcn Free Wiring Company com. 
peting with the local tradesmen. It was stated that the Corporation 
was to be memorialised by the ironmongers of the town against the 
system. 


Ventnor (1.0.W.).—Some ratepayers have petitioned the 
Council in favour of the extension of the street arc lighting by ths 
acceptance of the off zr of the Ventnor Electric Light Company 
in that connection. 


Ystradyfodwg (Mardy).—A Select Committse of the 
House of Commons, presided over by Sir Henry Fletcher on Wednes- 
day and Thursday last week, considered the Bill for the confirmation 
of an electric lighticg provisional order relating to Ystradyfodwg. 
Mr. Claude Baggallay, C. O., and Mr. Rhys Williams appeared for the 

romoters, and Mr. Balfour Browne, Q.O , and Mr. Ram represented 

he Ferndale Gas, Light and Ooke and Waterworks Oompany, who 
petitioned against the Bill on the ground that if the order was con- 
firmed it would damage their interests, inasmuch as they would be 
берите of the public lighting of Mardy. After hearing evidence for 
an the Committee consulted in private and afterwards 
announced that they had decided to refuse the order. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Anglesey.—The scheme presented by Mr. W. E. Jones, 
and adopted by the Dwyran District Council, is for a seven-mile 
3 feet gauge trolley railway. It will bave its northern terminus at 
Gaerwen, ue the London and North-Western Railway Com - 

any's main line across the island. Thence it will run to Brynsiencys, 
the parish cf Llanidan, and on to Dwyran and Newborough. 
Between Brynsiencyn and Dwyran will be a junction, with a branch 
line down to Talyfoel This is the Anglesey starting place of the 
ferry-boat to Carnarvon. The scheme provides for the extension of 
the railway as soon as practicable to organ, another station on 
the London and North-Western route, and also to Llanddwyn, on the 
southern coast of the island. It will follow the roads where they are 
wide enough, and where the roads will not accommodate it the rail- 
way will take to the fields. Generous treatment, it is expected, will 
be accorded to the undertaking от ne landowners, but as to this point 
the engineer who prepared the plans, Mr. W. E. Jones, the 
county surveyor, and the agent to the Marquis of Anglesey, is, after 
о with the landowners, to report at the next Oouncl 
meeting. 


Bristol.—Notwithstending the threatening state of the 
weather until midday on Whit Monday, the Bristol Tramways and 
Carriage Company, Limited, have cause to be gratified with the 
result of the day's traffic. The company ran 124 cars and carried 
140,885 passengers, as compared with Whit Monday of last year, 
coming as it did one week later, aud after more settled westber, 
when 121 cars were run and 131,851 passengers were carried, sbow- 
irg an increase thie year of 8 cars and 10,034 passengers. Toe 
electric lines show their ever-growing popularity by contributi: g 
5,341 of the above increase of passengers. 


Bromsgrove.—Mesars. Pritchard & Co., civil engineer, 
of Birmingham, have formulated a three-mile electric trolley scheme 
for this district. 


Barton-on-Trent.—A Corporation deputation last week 
visited Bradford and inspected the electric tram», &c., there. 


Clontarf and Howth.—On 18th inst., before the Master 
of the Rolls, at Dublin, in the case of Lord Ardilaun v. the Clontarf 
and Hill of Howth Tramway Сошрапу, plaintiff applied for an order 
restraining defendants from proceeding with the construction of s 
double line of tramway from Olontarf to Howth in contravention to 
the terms of the Act authorising the construction of the line, said 
Act only authorising the making of a single line in front of plaintiffs 
r:sidence at Dollymount. For the defence it was said that it was 
not intended to make a double line in front of plaintiff's dememe. 
The Master of the Rolls granted an injunction restraining the defen- 
dants from cutting land for the purposes of making a double line in 
front of Lord Ardilaun’s place. 


Dablin.—A Dublin Eher understands that owing to 
the slow progress of the main drainage works the engineer of the 
tramway company is of opinion that the electric cables cannot be laid 
in sufficient time to allow of the service of electric trams to Rath- 
mines, Rathgar, Terenure, and Dolphin’s Barn being started before 
December next. The power station at Ringsend is also in a very 
backward condition. 


Dudley.—The Mayor of Dadley states that the Corpora- 
tion will be prepared to supply the electric current for the tramwsyt 
as воп as the British Electric Traction Company are ready for it. 
A few months аро it was feared that would be impossible, and that 
trouble would ensue. Now, however, all doubt is set at rest. The 
reconstruction of the tramway line, it may be added, is rapidly 
approaching completion. 


(Continued on page 863 ) 
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-THE FOTTERIES ELECTRIC TRAMWAYS. 


(Concluded from page 818.) 


THE type of cars adopted on the Potteries lines is the single- 
decker, the practice being to run a trolley car and trailer 
together. It may be observed that it would have been 
impossible to have used double-decked cars, on account of the 
bridges, which, throughout the district, are exceptionally low. 
A trolley car and trailer requires, of course, a driver and two 
conductors, but one advantage presented by the arrangement 
is that when traffic is light there is no necessity to use 
a trailer, thus reducing the dead weight to be drawn over the 
lines, _ 

For operating the service on the section which has been 
opened, 20 trolley cars and 20 trailers have been provided. 
Save motor and 
electrical. equip- 
ment, the trailers 
are very similar to 
the trolley cars, 
and, if necessary, 
could be converted. 
- The trolley cars are 
fitted with two 
G. E. 800 motors 
and the usual 
equipment, the 
bodies being 
mounted on Peck- 
ham cantilever 
trucks. The trol- 
ley poles are of the 
Boston pivotal 
street under - run- 
ning type, and are 
practically rigid. 
One of the most 
interesting features in the car equipment is the 9 
air brake, which is worthy of a detailed desoription. 

The complete equipment consists essentially of the follow- 
ing parta :— 

An air compressor or pump. 

Ite driving mechanism. 

The casing containing the driving mechanism. 

A governor, controlling the driving mechanism. 

A reservoir. 

A brake cylinder. 

An operating valve on the head of the brake cylinder. 

The platform equipment, consisting of operating staff, ud 
locking handle, and pressure gauge. | 


осер арай ы шш 


The driving mechanism оопвївїв of a split gear fastened to 
the car axle. This gear is in mesh with another gear, which 
runs free on the pump shaft, and also forms one member of 
a specially designed combination friction and positive clutch. 
The clutch members are engaged by means of an automatic 
governor which will be described later. 

The casing is absolutely dust proof, and contains all the 
above driving parts except the pump and governor, which 
are bolted rigidly to it. Within the casing and pump is 
about one gallon of oil. This oil is forced by the rotating 
gears through all bearings and working parts in the casing 


Viıgw OF NEGATIVE BOOSTERS. 


and the crank chamber of the pump; and the absence of 
alternating thrust and pull on the axle bearings, so ruinous 
to the eccentric driven type, is particularly noticeable 
through the small amount of oil escaping at the journals. 

The pump is double acting, having a piston cast hollow 
and in one piece, within which is the crank, crank brass, and 
ways. The bearinge, subject to the thrust of the piston are 
inside, and quite beyond the reach of dust to out them ont. 
The suction and discharge valves are in the cylinder body, 
and are provided with removable seats to facilitate repairs. 
The suction and discharge ports ara cored to one inlet and 
one outlet respectively, making only one connection for the 
suction and one for the discharge. The heads of the pump 
are not encumbered with any valves or piping. This con- 
struction renders the pump easy of access, as no pipe con- 
nections have to be disturbed in examining or cleaning. 
Under the suction valves are means for lifting them by 
exhaust air just 
before the opera- 
ting mechanism 
throws the clutch 
into engagement, 
thus relieving the 
latter at that 

FTT instant of any load, 

| it „20 the strain on the 
"nm X i clutch when thrown 
на: іп contact ів prac- 
tically notbing. 

The governor 
consists of two 
cylinders of differ- 
ent diameters, in 
one casting, fitted 
with two pistons 
correspondingly, 
which ^ constitute 
the operator, the 
larger piston and 
cylinder being twice the area of the smaller, The two 
pistons are also one casting, and in the centre is attached the 
shipping lever for operating the clutch. 

Above, and bolted to the larger oylinder, is the valve 
chamber of the governor proper, which controls the air to 
the large cylinder of tke operator. Within the valve chamber 
is a brass slide valve attached to a hollow valve stem, one 
end of which is a piston, against which the air pressure in 
the chamber acts in overcoming the pressure of spring within 
the hollow valve stem. 

. The air pressure is always in the smaller cylinder, which 
holds the clutch in contact, and is also at all times in the 
valve chamber acting on piston against the spring. When 
the air pressure reaches a predetermined maximum pressure, 
it overcomes the resistance of the spring and moves the 
hollow valve stem, which draws with it the slide valve, open- 
ing a port which permits the air from the valve chamber to 
enter the larger cylinder, which, being twice the area of the 
smaller one, forces the shipping lever in the opposite direc- 
tion, consequently disengaging the friction clutch, and the 
pump remains at rest. When the air pressure drops to a 
predetermined minimum pressure, the air in the valve 


chamber of the governor has not pressure enough on the 
F 
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piston on the hollow valve stem to resist the force of the 
spring, consequently it moves back in the cpposite direc- 
tion, drawing the slide valve with it until it cpens the port 
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View oF INTERIOR OF FEEDER PILLAR. 


from the large cylinder to the exhaust. The air pressure 
which held the alatah out of engagement is released, and, 
since the air pressure is always on the smaller cylinder, this 
throws the olutch into engagement again, through the 
shipper lever, and the pump recharges the reservoir to 
maximum pressure. The reservoir is of the cold weld type, 
of a suitable size to fulfil the requirements of the service, 
and is absolutely air-tight. 

b. The brake cylinder is the ordinary hollow spindle type, 
attached to the floating lever. The leverages on a car are 
not changed in the least, and the hand brakes can be used 
just the same as though no air brake were on the car. 

The operating valve is bolted to the brake cylinder head, 
which obviates all piping for this pu Formerly it was 
the custom to place an operating valve on each platform, 
which required two lines of piping the whole length of the 
car. In the present method not only is it claimed that the 
expense is lese, but the danger from leaky pipe connections 
said to be entirely obviated. 

The present valve is made with a cast-iron body; within 
is a brass slide valve, which is moved by means of a steel 
spindle, having a piston provided with a cup leather. Since 

e reservoir pressure is always in this valve chamber, it at 
all times acta on the piston, and holds the slide valve in the 


* off position." That is, the brake cylinder will always ex- 
haust in the normal position of the ing valve, bat 
when mechanical pressure is applied to the spindle, it pushes 
the slide valve according to movement of the spindle, 
There are three ports under the slide valve, a small port for 
service stops, a large port for veris application of the 
brakes, and an exhaust port. The lap of the slide valve is 
long enough to cover both the service and emergency poris 
at the same time. The exhaust passes from the emergency 
port under the hollow slide valve to the exhaust port, and is 
carried by piping to the chamber of the governor spring, and 
also under the suction valves in the pump; and from there 
it by the suction valve “lifts” and ont to the atmo- 
sphere, through the inlet for the suction. The exhaust from 
the brake cylinder therefore performs two functions. It 
lifts the suction valves of the pump so that there is no load 
when the friction clutch makes its contact. It also in going 
to the chamber of the governor spring, acts with the latter, 
and, partially equalising the air pressure on both sides of the 
piston, the spring forces the hollow valve stem over, and 
with it the brass slide valve, so that the air in the large 
cylinder of the governor exhauste, and the clutch is thrown 
into engagement, and the pump restores to the reservoir the 
air that was used in making the previous stop, the car having 
run about 40 feet. By the above operation the maximum 
pressure is maintained for every application. There is no 
variation whatever. Of course, after maximum pressure is 
reached, the governor automatically stops the pump, and it 
remains so until the next exhaust from the brake cylinder 
reaches the governor. 

The platform equipment consists of a 4. inch cold rolled 
iron staff, within a piece of 1-inch iron pipe, supported by 
the dash-rail, in а convenient place and height for the 


motor man. On top is а pressure gauge, and imme- 
diately under it is the handle by whi motor шап 
manipulates the operating valve. This handle moves alto- 
gether through an arc of 180°, and the movement i$ 
conveyed to the operating valves by means of a rod, chain, 
and bell crank lever under the floor of the car. By a 
movement of 90° the service port is opened; by 170° 
emergency. ae instant d dle is decus the va 
ressure on the piston in operating valve o 

аһаан port. The handle is removed fag ent, 
and the staff remains locked in the р Ву 
putting the handle in emergency position withdrawing 
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it as far as possible the brake can be left applied. On repre 
sentative American roads within the city limits the brake 3 
in operation less than one quarter of the time. A good ides 
is given of the Consolidated Traction Company's line between 
Jersey City and Newark, known as the “Plank Road. 
Between the two cities, a distance of about five miles, very 
few stops are made, averaging about: six, so that in 25,000 
feet > compressor is in operation a distance not exceeding 
400 feet. 
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The overhead eqaipment is entirely on the span wire 
system, and calls for no special comment. In accordance 
with the usual practice, the system is divided up into lengths 
approximating to 4-mile, and at these pointe feeder pillars 
are placed ; these are fitted with switch plugs and fuses, and 
in addition are supplied with G. E. O. mining telephone seta, 
by means of which communication can be made with the 
power house. There are in all 14 feeder pillars provided, 
with swinging door and a removable panel at the back, which 
makes them very accessible. The appearance of the interior 
of one of these pillars is shown in one of our illustrations, 

The track has been entirely relaid throughout the system, 
a rail of 874 lbs. being used. 

All the feeders have been laid on the well-known Callender 
solid m, and consist of single conductor cables insulated 
by vuicanised bitumen, and having a heavy tape protection, 
laid in wooden troughs, which were then filled solid with 
genuine Trinidad bitumen. The troughs in question were 
of strong wood, which was thoroughly satnrated with Stock- 
holm tar, and made sufficiently large to 
contain the various feeders. 

There are at present four such 
feeders, viz. :— 


No. 1, to Burslem, 25 sq. in. sectional area. 
No. 2, to Hanley, Ee " » ” 


No, 4, to Buralem, 85 „ i n aa 


Feeders Nos, 2, 8, and 4 are reduced 
in section along the course of the route, 
and taper to 20 and 10 square inch. 
Pilot wires are laid from the gene- 
rating station to the end of the line 
at Burslem, at London Road, and 
Wharf Road, Longton, and there is 
also telephone circuit to these three 


The total length of feeder which has 
been laid is a few yards short of 10 
miles, and over 14,000 yards of pilot 
cable, some consisting of 8, 2, and some 
of single core 7/22. 

There are 18 feeder pillars fixed at 
intervals half & mile distant from each 
other, so that the whole tramway is 
divided into sections as га by the 
Board of Trade. The telephone cable is also brought into 
each of there pillars. 

In addition to the feeders, a considerable amount of cable 
hes been provided for the negative booster. These are 
drawn into 4-inch гре ano the pipe line is partly cast-iron 
and earthenware. cables were drawn into each pipe, 
and the total quantity of cable used was 12,000 yards of 
25 on the Longton section, and nearly 125 square inch 
cable towards Henley. 8 pipes have also been laid 
throughout the district to allow for extensions. 

The whole of the cable work bas been carried out by the 
Oallender Cable and Construction Company, Limited, in 
charge of Mr. C. A. Noton, who has under Mr. George 
Barnard, the cable company’s representative in the Midland 
district. A a, n of the excavation of trenches and of 
the pipe laying has also been in the hands of this firm. | 

e resident engineer for the Brush Compeny has been 
Mr. 8. A. M'Hood, acting under the instructions of Mr. 
R. A. Dawbarn. | 

Mr. W. Slade Olver was sometime ago appointed managing 
engineer to the Potteries Electric Traction Company, and we 
are much indebted to him for assistance in compiling this 

e. 


Cushioned Car Wheels.—A cushioned car wheel for 
electrical service is described by the Street Railway Journal. 
It is illustrated as placed between the body of a wheel and 
the tyre. The inside of the tyre is formed of two inclined 
surfaces which are gripped between the plates forming the 
two sides of the wheel body, and in the annular V s 
between the tyre and the plates the cushion is placed. The 
material of the cushion is not stated, but it would appear 

to bond the wheel body to the tyre to permit the 
wheels to form part of a rail return circuit. 


THE LIGHTING OF A CYCLE TRAOK. 


WE illustrate an interesting piece of cycle track lighting 
which has just, been completed by Messrs. Crompton & Oo., 
Limited, at Sydney. The Sydney Oycle Track and 
Grounds, where light amusements of all kinds are engaged 
in, including cricket, cycle races, firework displays, &o., &o., 
are now lighted at night by means of inverted arcs. 
There are altogether 55 arc lamps and 70 incandescenta, 
of which 45 ares of 2, 000-C. P. are placed round 
the track at intervals of 35 feet, the lamps being 
inverted with the reflectors immediately over the aro. 
The grand and ladies’ stands are lighted by incandesoents. The 
aro lamps are run six in series off a 300-volt circuit, and we 
learn that the lighting is in every way a success, there being 
absolutely no shadows on the track. Some of the leading 
cyclists in the colony have expressed the opinion that, if any- 
thing, it is safer to ride by night under this light than by 
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daylight ; at any rate, we are informed that since the lighting 
has been started there has been a singular absence of aoci- 
dents on the track. Mr. J. Callender acted as consulting 
engineer for the work, which was carried out by Mesars. 
Crompton & Oo., Limited, under the supervision of their 
Sydney manager, Mr. E. J. Erskine. An Australian paper 
says that the generating plant comprises two engines and 
four dynamos. | 


OCEANIC RESEARCH AND THE SUB- 
MARINE TELEGRAPH. 


(Concluded from page 820.) 


For Red Clay of brown or dark grey colour, the percentage 
of Calcium Carbonate is given as 9 per cent., with one or 
two bottom-living Foraminifera. A residue (97 per cent.), 
minerals (1 per cent.), small particles of glass and mica- 
Siliceons Organisms (1 per cent.) Sponge spicules, Fine 
кш (95 per cent.) 

For the rest of the deep water era afr Ooze principally 
obtains in the deposits examined. In the lesser depths, 
generally speaking, Pteropod Ooze, with calcareous casts of 


organisms. 
"Pelagic Foraminifera, Coral Mud, and Coral Sand, Coral 
with Manganese, fragments of Corals, Foraminifera and 
Molluses, are some of the results of microscopical examina- 
tion. Blue Mud is found in both shallow and deep water, 
three specimens, for example, being. from 365—672 and 
819 fathoms respectively south of Jamaica, and three from 
depths of 2,888, 2,808 and 2,298 fathoms respectively, to the 
north of Hayti, on an isolated patch of considerable area, 
which is apparently surrounded by Coral Mud and Sand. 
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To the westward of this patch of Blue Mud in the midst 
of an expanse covered by Coral Mud and Ooral Sand, in 
2,293 fathoms depth, the only sample of Volcanic Mud met 
with was found. The detailed description says it is a peculiar 
deposit consisting of two distinct kinds of material : (1) a 
fine yellow mud or ooze, with many pelagic Foraminifera ; 
and (2) a green volcanic sandy mud with many mica flakes. 
The percentage of Calcium Caroonate is given as 19:7 per 
cent. with pelagic Foraminifera, bottom-living Foraminifera, 
Ptero fragments, Tunicate spicules, coccoliths, and 
Rhabdolithe. A residue (80°3 per cent.), minerals 
(50 per cent.) Angular m. di. 0°08 mm., volcanic particles, 
mica, felepar, quartz, glassy particles. Siliceous organisms 
(1 per cent.) sponge spicules. Fine washings (29°3 per cent.) 
clayey matter, with minute mineral particles. There was 
also a little black vegetable matter. 

From an inspection of the two samples, Sir John Murray 
remarks that it is impossible to say whether there were two 
layers at the bottom, and if so, whether the yellow ooze or 
the green sandy material formed the upper layer. Accord- 
ing to his opinion, it is probable that the bottom was origin- 
ally oovered by Globigerina Ooze, and that subsequently a 
submarine eruption took place, when the volcanic mineral 
matter being brought up in such abundance, mixed with the 
ooze; that it is therefore suggested this deposit must be 
called a volcanic mud. 

This volcanic débris is apparently not widespread, the 
heighbouring сав being Blue Мпа in similar depths to 
the eastward, and Pteropod Ooze to the westward. Directly 
north and south of the position indicated, and bounding the 
Blue Mud and Pteropod Ooze on the east, north, and west, 
there is shown on the map Coral Mud and Coral Sand. 

Of the remarkable sounding in 2,994 fathoms, which is 
plotted on the map appended to the т, at about 30 
miles to the northward of the Turk’s Island Passage, and on 
the hypothetic dividing limit between the Red Clay and the 
Globigerina Ooze bottom, no more evidence is forthcoming 
in the detailed notes on soundings, except that the new 
snapper came up dented апа bent, with but a small specimen 
of material, consisting of one or two calcareous fragments 
too minute to determine. 

The line of deep soundings has altered the outlines and 
increased the extent of the area over 3,000 fathoms (called 
Nare’s Deep on the bathymetrical charts published in the 
summary of results forming the two final volumes of the 
Challenger reporta, 1895), which now approaches much closer 
_to the coast of Turk’s Islands. ak. 

T The area over 2,000 fathoms is also extended towards the 
northern entrance of the Windward Channel between Caicos 
Bank and кш 

It is stated that this series of soundings modifies some- 
what the distribution of deep sea deposits, as laid down in 
this region on the chart accompanying the Challenger report 
on deep sea deposits, published in 1891. Thus 

(1) Blue mad is introduced off the coasts of Jamaica and 


ayti. 

0) Pterepod Ooze is introduced from Jamaica through 
the Windward Channel, again off southern entrance of Turk’s 
Island Passage, and again near the island of Bermuda at the 
northern end of the series. 

(3) Coral deposits are introduced off Turks Island, and 

(4) The deep water Red Clay area is extended, and ap- 
proaches closer to the coasts of Turk’s Islands than shown on 
the map referred to. | | 

The interesting, carefully drawn and coloured map accom- 
penying the paper, representa the present state of knowledge 
concerning the marine deposits in the south western portion 
of the North Atlantic. The various kinds of deposits are 
Bhown in different colours, but it is pointed out that each 
variety slowly passes into adjacent ones without any marked 
line of separation, such as the colours on the map tend to 
guggest. 

The Bermudas are shown towards the north eastern corner 
of the map, and are stated to consist of a number of coral 
islets which crown the summit of a huge cone rising abruptly 
from the bed of the ocean, with depths at no great distance 
of over 2,500 fathoms. This cone was originally, it is said, 
without doubt, & volcano, but no trace of volcanic rock has 
as yet been dredged from its slopes. It is now completely 
covered by a mantle of carbonate of lime, in the form of 
broken shells and skeletons of marine organisms. 


Off the coast of Florida outside the 100 fathom line there is 
a dark green deposit of glauconite sand and mud, containing 
about 50 per cent. carbonate of lime. In this deposit some 
remarkable phosphatic concretions have been found, which, in 
fact, it is said, occar all through the Straits of Florida, some 
of them being fragments of Manatee bones. 

It is stated that where rivers enter the sea, and off coasts 


where ancient rock formations are ex the deposit is 
usually a B. ue Mad, principally made up of land i 
In the northern part of the Gulf of Mexico, owing to the 


influence of the Mississippi, and other rivers, Blue Mud is 

found at great distances from land and in very deep water. 
In conclusion, the remark is made that the limits of many 

of. the deposits as laid down on the map, especially in shallow 


- water, are largely hypothetical owing to the small number of 


deposits which have been carefully examined up to the present 
time. Future investigations, it is expected, will extend the 
limits, especially as the oozes, coral deposits, Blue 
Mud and all the shallower water sediments. 

A tabulated statement showing mean depths and bottom 
temperature for different portions of cable as laid is given in 
the paper, also a table of soundings giving the number, date, 

ition, depth, type of deposit, &c., followed. by detailed 
escription of a few of the typical samples representing the 
different kinds of bottom sediments and a general description 
of the map, all of which we have summarised in the fore- 
going résumé of the account of this very careful survey. 

To cable engineers, and those interested in su i 
telegraphy, it is a pleasure to read Mr. Peake's papar and 
Sir John Murray's addenda. The results detailed show a 
wonderful advance over old practice in the carrying out of 
preliminary submarine surveys, and Mesars. Clark, Forde 
and Taylor are to be congratulated in providing for such a 
survey in the specifications which were sent out to con- 
tractors, while asking for tenders for the laying of the 
Bermuda-Turk's Island-Jamaica cable. 

As usual in all things connected with submarine cables, 
Lord Kelvin’s services have been ent in this branch. 
It was through him that such advance in prelimi surveys 
was rendered possible owing to his introduction, in 1872, of 
fine pianoforte wire as a sounding line We are informed 
that the initiation of extensive preliminary surveying is due 
principally to the Silvertown Company, who, since 1872, 
have done a considerable amount of careful work in this 
direction. 


The Roberts Primary Battery.—Therc are bad times 
in store for dynamo builders and for the people who build 
engines to drive generating machinery, if we may believe the 
information conveyed in the following extract from Electrscity 
(New York) :— 


It appears that the Ohemical Battery, Light, Heat and Power 
Company, which has just been incorporated at Albany, has been 
experimenting quietly for several months on a method of producing 
electricity for commercial use by a procees which will di 

the machinery that has been deemed necessary up to this me It is 


pany is organised to manufacture the “ Roberts Primary 


are of opinion), not occur just yet. 
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Birkenhead.—At a Council meeting last week, the 
recommendations of the special Tramways Committee were passed. 
They reported that the lease of the Birkenhead Tramways Company 
would expire at the end of next year, and the Corporation, on the 
payment of about £20,000 to the Wirral Company for the unt xpired 
years of the lease granted to them by the Oorporation a few years 
ago, will retake possession of their lines on January 1%, 1900. To 
reconstruct all the old lines, and to lay all the contemplated new 
lines at once, and at the same time, would cause very serious inter- 
ference and inconvenience. The Oommittee determined to recom- 
mend that tramways and routes, extending a distance of 11} miles, 
or thereabouts, shall Ъз laid in the first instanee and with the last 
possible delay :— 


(a) The New Ferry line, commencing at the Woodside Ferry, and runnin 
along Chester Street and New Chester Road, and terminating at New Ferry, в 
the existing terminus of the Wirral tramways. Distance, 3 miles 4 furlongs 
622 chains. Sing line with passing places in part, and double line in places. 
Reconstruction of the existing lines. 

(b) A tramway line, commencing in Chester Street at the Junction of Bridge 
Street, thence running along Bridge Street, Hamilton Street, Grange Road, and 
Borough Road, to ite junction with Argyle Street South. Distance 4 furlongs 
8:08 cha ns. Double line in part, single line in places. Reconstruction of the 
existing lines in rart, and new lines in other part. 

(c) A tramway line, commencing at the junction of Borough Road and Argyle 
Street South, running along Argyle Street South, thence along an intended 
new road from е Strect South to the junction of Holt Hill, Whetstone 
Lane, and Church Road, where a new street is to be constructed ata cost 
of £14,800, thence running along Church Road to the junction of Church 
Road, Bebington Road, and Mount Road. Distance, 1 mile 0 furlongs 6-63 
chains. Double line in part, single line in places. New lines throughout. 

(d) A tramway line, commencing at the junction of Argyle Street South and 
Borough Road, running along Borough Road to the junction of Borough Ro d 
and Prenton Road Wert, thence running along Prenton Road Wert by a single 
line, with passing places to, and terminating at the borough boundary in 1һаё 
road. Distance, 1 mile 5 furlongs 8°40 chains. Double line in part, single ine 
in places. Reconstruction of existing lines in part. and new lines in other è 

(c) A tramway line, commencing in Hamilton Street, thence running along 
the rorth side of Hamilton Square to Argyle Street, thence running alon 
Argyle Street to its termination at Borough Road. Distance, 4 furlongs 1: 
chains. Double line in part, ome line in places. New lines throughout. 

(f£) A tramway line, commencing at the Junction of Hamilton Square on its 
north side, and Argyle Btreet, thence running along Cleveland Street, Corpora- 
tion Road, and Beaufort Road, to and terminating at the borough boundary in 
that road. Distance, 1 mile 6 furlongs 813 chains. Double line in part, single 
line in places. Reconstruction of existing lines in part, and new lines in other 
part. 

(m A tramway line, commencing at the junction of Hamilton Street and 
Conway St eet, thence running along Conway Street, Park Road North, and 
terminating at the junction of that road with Cavendish Street. Distance, 
1 mile 2 furlongs 0°16 chains. Double line in part, single line in places. Recon- 
struction of existing lines in part, and new lines in other : 

(h) A tramway line, commencing at the junction of Conway Street and 
Claughton Road, thence running along Claughton Road, Park Road South, and 
terminatirg at the junction of that 10ad with Park Road West. Distance 
1 mile 0 furlongs 902 chains. Double line in part, single line in places, Reoon- 
struction of existing lines in part, and new lines in other part. 

(i) А tramway line, commencing at the junction of Conway Street and C unden 
Btrect, thence running mong Cainden 8 reet and terminating at the junction of 
that street with Claughton Road. Distance, 6:80 chains. Single line throughout, 
New line throughout. 

(j) A tramway line, commencing at the junction of Balls Road East and 
Borough Road. thence proceeding along Balls Road East, Balls Road. Shrews- 
bury Road South, and terminating in that road at its junction with Beresford 
Road. Distance, 7 furlongs 216 chains. Double line In part, single line in 
places New line throughout. 


Girder rails of 100 lbs. por lineal peak йе моу Thirteen 
single deck composite care, and 31 double deckers (Messrs. Milnes's 
pattern) are to be ordered. Vacant land in Oraven Street is to be 
utilised for a generating station, adjoining the present electric works, 
with an additional station for the New Ferry service adjoining the 
refuse destractor in New Chester Road. The committee recom- 
mend centre poles, with brackets to carry the overhead wires. The 
ee cost of road laying, electrical plant, cars, &c., is as 
ollows :— 

The borough engineer's estimate is as follows :— Jing new tracks 
and reconstructing old tracks as set out in scheme: Single line, 6 
miles 1:73 chains, ard double line, 5 miles 5 furlongs 7°79 chains, 
£96,439 11s. 8d ; loops into car sheds, crorsovers, &5., £2,000 ; build- 
ings for electricity generating statione, £13,750; land and buildings 
for car sheds, waiting rooms, &c., £15,450; general expenses, £1,760; 
total, £129,389 11s. 8d. 

Electrical engineer's estimate:—Oraven Street plant: Boilers, 
ergines, dynamor, &c., as specified, £21,475; South End destructor 
беј 5 plant: boilers, engines, dynamos, &., as specified, £9 567 ; 
electric line work: standards, trolley wire, feeder mains, rail bond- 
ing, and retarn feeder: double track 5 miles 5 farlongs 7°79 chains, 
£11,232 5s. 84.; single track басш car sheds) 6 miles 4 furlongs 
1773 chains, £10,604 2s. 6d. ; cars: 31 double deck cars and 13 sing 
deck (composite) cars at £600 each, £26,400; total, £79,289 8s. 2d. 
Total, £208,678 193. 10d., excluding the cost of the new street across 
Argyle Street Hill. 

he report was adopted, and the following, who were msmbers of 
tbe special committee, were appointed a Standing Tramways Oom- 
mittee:—Aldermen Bloor, Deakin, Raweliffe, Shaw, Singleton, and 
Smith; Councillcrs T. Cock, Gamlin, Hazslehurst, B. Jones, Kelly, 
Kenny, Oates, Rees, and Snape. 


East Ham.—At last week's District Council a committee 
reported having fully considered the original and supplementary 
reports of the ical engineer on the electric lighting and electric 
tramways for the district, and recommended (a) That the generating 
station and tramway деро; be erected on a portion of the public 
с сев site; (5) That the reports be received and adopted, and the 
various rccommendatiors contained therein be carricd into effect. 
Councillor Edwards thought the matter shculd be referred back for 


consideration. By adopting the committee's recommendation they 
.pledged themselves to the overhead system. Oouneillor Bethell 
thought before the Oouncil prepared themeelves to spend about 
£1C0,000 they should have every information. He thought they 
mieht wait and learn the result of Prof. Kennedy's visit to New 
York. In the meantime, members cf the Council could be supplied 
with the latest information on the subject. Councillor Anderson said 
the Council had decided upon the overhead system. He seconded 
the motion that it be referred back. Councillor Long said the com- 
mittee bad gone into the matter thoroughly, and had been supplied 
with a large amount of information. It was unanimously чо that 
99 per cent. were in favour of the overhead system. uncillor 
Brooks moved, as an amendment, that the matter be considered by 
the Council in committee that night after the ordinary business. 
The amendment was carried. 


Huddersfield. — The Tramways Committees recom- — 
5 mentioned in last week's issue have been passed by the 
ou 


Light Railways.—The London Gazette for 28rd inst. 
contains notices regarding the following applications for light railway 


powers : 
Power and Traction, Limited: Oakington and Cottenham line. 
Recrick and Riccall Rural District Councils: Derwent Valley line. 
Hornsey Urban District Council: Hornsey and Islington lines. 
Finchley Urban District Council: Hornsey and Firciley linen. 
Bishops Waltham Light Railway Company : Lines between Bishops 
Waltham and Meon V Railway. 
Nelson Town Oouncil: Standard gauge electrical lices in Nelson 
and district. 
Bourne Valley line, promoted by a company. 
Nuneaton and District Light Railway Company: Light railways 
in Naneaton and district. 
M eon and South-Western Bailway: Basingstoke and Alton light 
way. 


Liverpool.—The City engineer and the general manager 
of the tramways have been instructed by the Tramways Committee 
to rt as to the extension of the electric system to Aintree and 
advisability of applying for powers to extend the tramways beyond 
app. or powers to ex e ways bey 

the city boundaries. : | 

London.—At the Hammersmith Vestry on Wednesday 
it was that the London Oounty Council has given their con- 
sent to London United Tramways, Limited, to reconstruct, in 
accordance with the overhead trolley system of electrical traction, 
the tramways in the parish. It was decided to give consent to the 
working by the company of the lines upon terms detailed by the 
London Oounty гонаш, and Pint E ааш as to 18 
company bearing the expense of altering the roads, the Vestry's cos 
in anodin with the company’s bills, &. 


Newcastle.—A sub-committee of the Tramways Com- 
mittes last week drew up a scheme of sections of the new tramways. 
One section will be from Scotawood to Byker, instead of to Gosforth 
as at present. Anotber will be from Westmorland Road to Walker 


to Jesmond and Osborne Road end. It is contemplated that each 
> section will be worked on Id. fares. 


Oldham.—An Oldham paper says that arrangements for 
the opening of the electric trolley tramway line from Hathershaw 
(Oldham) to Ashton are now practically settled, and the cars were 
expected to commence running on Wednesday. 


Pontypridd.—The British Electric Traction Company 
is applying to the Light Railway Commissioners for powers for an 
extension of the present tramroad from Porth from terminus at 
Pontypridd in the direction of Cilfynydd. Mr. Sellon, the company's 
туара, engineer, is seeking an interview with the Oouncil on 

subject. 


Pertsmouth.—The Tramways Committee, who аге 
making arrangements in connection with the approaching transfer of 
the local system to the municipal body, have held a meeting, 
which the chairman (Mr. H. Kimber, ex-mayor) and vice-chairman 
reported having visited Glasgow and Liverpocl. Details were given 
of the which are being made in the former city for 
pini the £lectriaity is supplied by the Oorparation Hleoirlo Lighting 

ty is suppl y the ation Elec: i 
лын at nine-tenths of а penny par unit. The Committee pro- 
vides feeders and section boxes and all materials up to the foot of 
the standards. Replies had b:en recived from 20 towns respecting 
the system adopted in carrying on the work of reconstruction of tram- 
ways, and in the majority of these towns it was found that plans and 
specifications were by their own borongh engineers and 
electrical engineers’ staff. ‘This course (the chairman and vice- 
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should be engaged, at an inclusive fee to cover all cost of preparing 
plans and specification, the Corporation to appoint some one to 
superintend the work, and, if found capable, to be appointed general 

azer.” The Oommittee decided to recommend the appointment 
of an expert to prepare plans for the adoption of the overhead wire 
system, payment to be male by a fixed fee. It is al-o proposed to 
appoint a clerk of works, to ba eventuslly made general manager, in 
the cvent of his proving competent to discharge the duties ratis. 


factorily. 


ae _—_—_ 


. TELEGRAPH AND TELEPHONE NOTES. 


The Excessive Rates Charged on Indian Telegrams. 
—We learn that Mr. Henniker Heaton is busy organising his 
Imperial Telegraph Committee which has for its object the improve- 
ment of the existinz lines to the East, thus cheapening and popula- 
rising this means of communication. The project, we learn, is 
attracting much attention, and a deputation, which will shortly wait 
on Mr. Balfour, promises to be attended by many of the most repre- 
sentative men in the city. T | | 


The Pacific Cable Question.—The Ottawa corre- 
apondent of the Times telegraphs that, since the text of the Colonial 
Ооз letter of April 28th on the Pacific cable question was received, 
the Canadian Press bas been criticising It very teverely, pointing out 
that, in all the circumstances, the despatch was unworthy of the 
British Government, It is urged that the conditions laid down by 
the Imperial Government combine the minimum of advantages to 
the Mother country with the maximum of e ses to the Oolonies 
and the maximum of delay to the cable, and are, therefore, of the 
greatest benefit to the existing monopoly. - | 

We also learn that Sir George Turner, the Premier of Victoria, has 
sent a cablegram to Lieutenant-General Sir Andrew Clake, the 
Agent-General for Victoria in London. expressing the disappoint- 
ment of the colony at the refasal of the British Government to share 
in the cost of the ccnstruotion of the proj’cted Pacific cable. · 

The Cabinet of New South Wales has also considered this ques- 
tion, and dissents from the view of the Imperial Government on the 
subject, agreeing with Canada, Victoria and Qzeenslard, that the 
cable should be jointly owred and not subsidised. This decision was 
communicated to the other colonies. The Daily Chronicle publishes 
the following letter from Prof. Ayrton, who calls attention to the 
real pioneer cable to the East:— — 


" Sir. — The linking together of Great Britain, Oanada, Australia, 
and New Zealand by the joint ownership of a Pacific cable would 
constitute an important Imperial development. I write to suggest 
that, in coming to the conclusion that Great Britain is too poor to 
take part in so important an enterprise, the Government has perhaps 
overlocked a fsct in cable finance, vis , that in 1908 there will come 
to an end the subsidy of £36,000 a year, which, for the past 40 years, 
we have been payirg for a Red Sea cable, through the entire length 
of which no messsge was ever sent, and which, as a matter of fact, 
was never even laid. 

“ Placed in the sea it was, but not on the bottom, for, in order that 
the contractors might save for themselves as much surplus cable 
as possible, they were allowed to draw it so taut, that when the late 
Mr. Latimer Olark went to look for this cable in 1869, he could not 
fiad a single piece as long as 100 miles. 

Now, as our Government has not hesitated to spend N a 
million and a half to benefit the owners of this non-existent cable, 
is it too much to ask them to continue the yearly payment for the 
benefit alike of Great and Greater Britain ?—I am, &. , 

“W, E. AYRTON. 

ч Central Technical College, Exhibition Road, 

May 18th. 


“(Is this not the subsidy payable in respect of the present cables 
of the Eastern system, of which four ran between Sues and Aden, 
two touching at Suakim ?— Ep. D.C.]" 


In reference to the editorial footnote, we may say that the subsidy 
dces not apply to any existing cable, as the cables broke down 
rection by section after being laid, but after each section was tested. 
. ever went through the entire length of this group of 
cables. 

We are glad to learn that the Government are now re-considering 
their decision as to the way in which they will support the Pacific 
cable scheme, and we hope soon to learn that they have fallen into 
line with the Colonies on this subject. —— 


The Telephone Question —Mr. E. W. I. Peterson, of 
56, Lincoln's Inn Fields, writes to the Times with reference to the 
recent announcement that the Nationai Telephone Company had 
made an important modification in the rates for exchange telephone 
service in the County cf London, the directors having decided that 
the ordinary tariff rates are to apply generally throughout the County 
of London without regard to distance, so that any person whose 
residence is situated within the county will be enabled to obtain the 
telephone service throughout for £10 per annum.“ It was added 
that “the company anticipate that this decision will prove of material 
benefit to many householders.” Mr. Peterson states that, being 
charged £17 5s, be wrote to the company as to the published 
announcement, and received the following reply :—" Dear Bir,—In 
reply to the letter of 16'h inst., the paper to which you refer has 
apparently bcen misinformed. The £10 rate refers to private houses 


‘only, and applies to the County of London as distinguished from 


what was pru known as the National Telephone Company's 
inner London area. Any private residence in the County of London 
can be connected at £10 per annum on a five years’ agreement. Yours 
faithfully, W. M. Morten, districs manager." The Times responds 
that the statement published was sent to it for publication o3 behalf 


of the National Telephone Company. 


The Telephone Service.—It is stated that Mr. Provard, 
M.P., bas sent a memorial, signed by about 100 members of Parlia. 
ment, urging that an early day should be fixed for the second reading 
of the Government Telephones Bill. 


Telegraphic Interruptions and Repairs:— 
| Down. 


OABLBM. Repaired, 
Amason Company's cable— 
Oable beyond Gurupa... June 11th, 1898  ... > 
Eastern Telegraph Co.'s cable— 
Ilo Ilo-Bacolod ... .. May 5th, 1899  ... May 21st, 1909 
Maranham iss . April 10th, 1899 ... ips 
Acsab-Massaonah.... .. May 23rd, 1899. хеб 
French союшу cable— 
Paramaribo - Cayenne 
(for repairs)  ... .. May 19:h, 1899 ... May 19th, 1899 
LANDLINES. 
Communication between 
Mostamedes and all In- ) March 16th, 1899 ... yis 
land Offices. 
O'inlenique and Montis | March 23rd, 1899 ... = 
Line between Anto 
and Cochabamba (Bolivia) / May 9th, 1899 — „ ө 
ae ae with Bwa- | M 9th, 1899. " 
Rade uid labe OS. May 18th, 1699 ... May 19th, 1899 
and Sretenokaia and f May 28rd, 1899 .. May 23rd, 1899 
P und Banded ] May 18th, 1899 ... May 20th, 1899 
Communication with Ро 
t 2 and Jacmel > Мау 17ch, 1699  ... Msy 23rd, 1899 
ayt 
Communication with Jé. é- 
mié and Port de Paix > May 20th, 1899 ... eee 
(Hayti) 
Wireless Telegraphy.—Mr. Henniker Heaton on 18th 
inst. entertained Mr. Marconi at dinner at the House of Commons 


It is understcod, says the Standard, that Mr. Marconi will shortly be 
ab‘e to announce some fresh developments of his inventions in con- 
nection with wireless telegraphy. Among these is an arrangement 
by which a vessel, with the proper apparatus on board, will, on 
approaching rocks in whicha lighthouse is situated, be automatically 
warned of the danger in which she is placed, in spite of any fog 
which may exist at the moment. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barton-upon-Irwell.—Jane 6th. The Guardians want 
tenders for the wiring and fitting of their new сас buildings, 
Green Lane, Patricroft. Specifications, ёс, from Mr. G. R. Peers, 
consulting engineer, 96, Deansgate, Manchester. 

Battersea.—June 7th. The Vestry wonts tenders for the 
supply of mains, water. tube boilers, steam dynamos and engines. Ses 
" Official Notices April 14th. : 

Bexley (Kent).—May 31st. The L.0.0. Asylums Com- 
mittee is wanting tenders for the installation of telephones, fire 
slarms, tell-tale clocks, and call bells at the Heath Asylum, Bexley, 
Kent. Instructions, &c., can be obtained from Mr. R W. Partri¢ ge, 
clerk of the Asylum Committee, 6, Waterloo Place, B.W. 


Birkenhead.— May 26th. The Corporation wants 
tendere for the supply and delivery of 100 electric meters. See 
“ Official Notices " May 5th. 


Birkenhead.— June 9th. The Corporation wants tenders 
for one 226-kw. direct current high speed steam dynamo. Ses 
" Official Notices” May 19th. 


Brighton.—May 29th. The Council wants terders for 
the supply of auxiliary switchboards and switchboard gallery at the 
electricity works. Sve “ Official Notices" May 13th. 


Crewe.—June 1st. The Corporation wants tenders for 
boilers and eccnomisers, engines and dynamos, centrifugal pump and 
motcr, mains, battery, switchboard, and travelling crape. See 
" Official Notices" May 5th. | 

Dudley.—June 17th. "The Electric Lighting Committee 
wants tenders for water-tube boilers, economiser, steam dynamos, 
balancers, switchboard, cables and street work, arc lamps, and travel- 
ling crane. Bee “ Official Notices" May 19th. 
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France.—June 8rd. The French Post and Telegraph 
Authorities in Paris are inviting tenders until June Srd for the 
supply of 16 lots of telegraphic apparatus. Particulars may be 
obtained from, and tenders are to be sent to, Le Sous Sccretariat 
d'Etat des Postes et Telegraphes, Rue de Grenelle, 103. Paris. 


Gloucester.—We understand that the Gloucester Railway 
Carriage and Waggon Company. Limited, are asking for tenders for 
fitting their works with electric apparatus, as the directors have 
5 having electric transmission of power for the whole of 

Ww 


Hackney.—June 18th. The Vestry invites tenders for 
trenching, troughing, cables, joint boxes, jointing and house services. 
Bee “ Official Notices May 5th. 


Halifax.—May 26th. The Corporation wants tenders 
for 100 tons of 2-inch and 24-inch cast-iron pipe. Все“ Official 
Notices " May 12th. 


Islington.—June Ist. „ of the Poor ot 
Bt. Mary, Islington, invite tenders persons prepared to carry 
out the necessary works for the installation of the electric light at 
the New Infirmary for the Parish at Highgate Hill. Furtber 
information, copies of plans, &c., from Mr. W. Smith, architect, 65, 
Obancery Lane, W.O. 


. Kertch.—The Secretary of State for Foreign Affairs bas 
received а despatch from Her Majesty's Consul at Taganrog, stating 
that tenders are invited by the вепра of Kertoh for tte supply 
of materials for the construction electric lighting plant and 
tramways in that town. 


Manchester,—Jane 8rd. The Art Gallery Committee 
wants tenders for an electric installation at the City Art Gallery, 
Mosley Street. Particulars from the City Surveyor. 


асет ane 5th. : The аш Committee is inviting 
and cihet onginenting TE required’ at tb» destruotor. Particulars 
and specifications from the City Surveyor (Mr. Wikes), Town Hall, 
on payment of one guinea, returnable as usual. 


Southampton.— Jone 5th. The Corporation wants 
tenders for motor cars and equipment, end the electrical equipment 
of lines. See Official Notices” May 12th. 


Spain.—June 2nd. 


Spain.—June 8th. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until June 8th for the 
supply of 26,000 sine cylinders for telegraph batteries. Particulars 
may be obtained from, and tenders are to be sent to, El Direocion 
General de Correos y Telegrafos, Oalle Carretas 10, Madrid. 


Spain.— June 25th. Tenders are being invited until 
June 265 h by the municipal. authorities of Alcala la Real (province 
of Jaen), for the concession for the electric lighting of the town 
during a period of three years. Particulars may be obtained from, 
and tenders to ba sent to, El Весгебагіо del Ayuntamiento de Alcala 
la Real (Jaen). 


Teneriffe.—June 14th. Tenders are being invited until 
June 14th by the Spanish Ministry of Public Works in Madrid for 
the concession for the construction aud working of an electric tram- 
way between Santa Crus de Teneriffe and San Cristobal de la 
niii 1 а пое самае bras 

u (Ministerio omento), Madrid, whence particulars ma 
also be obtained. á 


West Africa.—July 10th. The Compagnie de Mozam- 
bique, of 45, Rue do Alecrim, Lisbon, is inviting tenders until July 
10th for the concession for the establishment and working of a cen- 
tral electric power station at Beira for lighting and power purposes 
during a perlod of 25 years. Particulars from, and tenders to, above. 


York. — June 5th. The North-Eastern Railway want 
tenders for telegraph apparatus, wire and line stores. Particulars 
from Mr. Graves, Telegraph Department, York. . | 


OLOSED. 


Beckenham.— The tenders received by the Council for 
dust destructors were as follows:—Beaman & Deas, £1,685; 
Manlove, Alliott & Oo., £1,220; Goddard, Massey & Warner, 
£1,154 10s.; Horsfail Furnace Syndicate, £1,107; W. F. Mason and 
Oo., £768.  Measrs. Horsfall's tender was accepted. 


France.—The French Post and Telegraph Authorities has 
placed the contract for the supply of 280 kilometres of paper- 
ineulated telephone cable with the Scc:été Alsacienne de Construction 
Mécaniques, of Belfort, at 510 francs per kilometre. 


South Shields.—The Corporation bas accepted a tender 
of Mr. T. Lumsden, of Jarrow, for extending the electricity works’ 
buildings at a cost of £2,296. 


FORTHCOMING EVENTS. 


Friday, May 8 10.30 a. m. Institution of Mining Engineers. 


d Day.) Among other papers will be one on “А 

New Process of Seasoning and Preserving Timber and 

other Fibrous Substances by means of Electricity,” by 

Mr. Н. Baillie-Weaver. Among those open for diseus- 

sion is one on “ Experiments on the Ignition of Fire- 

damp and Ocal-dust by Means of Ilectrioity,“ by 
Messrs. Heise and Thiem. i 

At 5 раган Bociety, at the rooms of the Chemical 


M 
by Mr. C. G. Lamb. 
Wednesday, Jane 7th (also 8th and 9th).—Institution of Civil 
Боре. Engineering Conference at Great George 


Wednesday, June 14th (also 15th, 16tb, and 17tb). Convention of 
the Municipal Electrical Asscciation at Bristol. 

Friday, June 30th.—At 8 p.m. Réntgen Society, at 11, Chandos 
Street, Oavendish Square. Paper by Mr. A. W. 
Isenthal on " Short Notes on the Wehnelt Blectrolytic 
Breaker”; Notes by Mr. H. W. Оох, on the same 
subject ; also by Messrs. Apps and Wilson Noble. 


NOTES. 


Our Leading Article.—In the fourth paragraph of the 
first colamn on page 842, “The first question which 
arose, &c.,” should read, “The first question which arose in 
the case before Mr. Justice Cozens-Hardy.” 


New Systems of Motive Power.—In our іғвпе of June 
17th last we madea reference to the Guattari system of steam 
raising which was being exploited by the New Motive Power 
Syndicate, and of which a demonstration plant, consisting of 
а compound Davey-Paxman engine and two Davey-Paxman 
looomotive type boilers, had been laid down in Camberwell 
at a place off Heron Road, near Loughborough Janction. 
The Guattari system, which was patented, was for combining 
with the water ina steam boiler a proportion of ethylene 
chloride, or Dutch liquid, and carbonic acid gas. Tests 
carried ont by Sir Samuel Canning and Mr. Gatehouse, 
assieted by Mr. W. Н. Booth and Mr. J. Christie, demon- 
strated that there was no advantage in the system. The 
matter finally reached the Law Courts, and the report that 
was made waa upheld by Mr. Justice Bigham, and it was 
thought at the time that the Guattari system had been fully 
shown to be bared on erroneous data. From information 
which has reached us, we are afraid that there is being 
made an attempt to again interest the publio in this 
invention. We cannot speak positively on the subject, 
but if it is so we would advise anybody who may be asked 
to rupport any system of charging water with carbonio acid 
gas, &o., with a view to reducing the boiling point or 
producing some other mysterious change, to make diligent 
and carefal inquiry as to whether what is offered for. their 
consideration be or be not the old Guattari patent in some 
new form or ander a different guise. When we say that an 
evaporation of over 16 lbs. of water per lb. of coal was 
claimed for the Guattari system, we have said enough to 
show that extreme caution should be exercised by anyone in 
taking up the affair. Needless to say, anyone who really 
caused 16 lbs. of water to be evaporated per lb. of coal 
would be orushed under the load of wealth which would 
acorue to bim. Verb. Sap. | | 


Leetures.— On 18th inst. Prof. Emerson Reynolds, F.R.S., 
Jectured on “ Discoveries made by means of the Electric 
Farnace,” at the Chemical 'Thestre, of Trinity College, 
Dublin. On Thursday last week Sir W. C. Roberta-Austen 
lectured, with experiments, upon the electric furnace, before 
the Vesey Club, Birmingham. 

Before the Ipswich Scientific Society last week, Mr. S. A. 
Notcutt lectured on “ Wireless Telegraphy." Prof. W. H. 
Heaton, M.A., also lectured on the same subject at the 
Nottingham University College last week. 
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The Copper Market.— Messrs. H. R. Merton & Oo.'s 
mid- monthly circular relating to copper discloses such an 
anomalous state of affairs that we feel it n to draw 
attention to it without waiting for the full returns for the 
month of May. The supplies for the first half of May have 
only totalled 8,210 tons, a deficiency of 1,950 tons when 
compared with the average for the preceding 12 months. 
This deficiency is wholly due to the decreased shipment from 
North America, which have equalled only 2,052 tons, as 
against an average of 5,260 tons for the 12 months pre- 
ceeding. The deliveries during the first half of May have 
shown a similar shrinkage, the total being 7,582 tons as 
compared with an average of 9,500 tons for the 12 
months ending April 30th. The high price to which oopper 
has been forced by the action of interested parties is there- 
fore producing its natural effect in the restriction of con- 


sumption, and the shrinkage of supplies is merely an effort. 


by e larger stockholders in America to accommodate the 
shipments from New York and Baltimore to the conditions 
of the London market. We hope circumstances may compel 
them to continue this policy, so unpleasant to themselves, 
of stocking copper instead of selling it, until the market 
breaks and prices attain a more normal level. At pre- 
sent the price still rises, and although the amount 
of copper in English and French ports, and afloat thereto, 
has increased by over 500 tons, during the first half of Ma 
the price of G.M.B.'s has advanced 30s., and on May 15t 
stood at £78 10a. We oonsider that during the present 
reign of high prices it will be of advantage to give in each 
report the ratio between the cost of copper and aluminium 
for conductors of equal length and equal carrying capacity. 
The ratio at the advance of 30s. per ton rince our last calcu- 
lation is row expressed by 


898 x 881 х 59 _ 4641 _ 119% 
2°68 x 145 x 100 3,886 100 


: Electrical engineers would, therefore, do well to look after 
supplies of aluminium. The American papers which have 
recently come to hand, contain the details of the incorpora- 
tion of the Amalgamated Copper Company on April 27th. 
We take the following from the issue of the Engineering and 
Mining Journal for April 29th :— 


The Amalgamated Copper Company, with a capital of $76,000,C00 
fled articles of incorporation af ‘Trenton, NJ, April 27th. The 
company is empowered to mine, smelt and mill copper ore and to 
produce copper, gold, silver and other metals. It can also buy and 
sell, build and erect plante, and acquire properties. Ata meeting of 
the company in J City, these directors were chosen :—Henry H. 
Rogers, William G. eller, Marcus Daly, Frederick P. Olcott, 
James Stillman, Roswell P. Flower, Robert Bacon, and Albert C. 
Burrage. At а subsequent meeting of the directors, the following 
‹ сеге were elected:—President, Marcus Daly; vice-president, 
Henry H. R-gers; seoretary and treasurer, William G. Rockefeller; 
c xecutive committee, Henry H. Rogers, William G. Rockefeller, and 
Albert O. Burrage. This is evidently the organisation which is to 
hold and operate the copper properties lately acquired by the 
B:andard Ou people. These ude the Boston and Montana, the 
Batte and Boston, the Parrot and the Anaconda in Montana; the 
Arcadian and the Isle Royale in the Lake Superior region. It is 
iiio e cti ag a 5 the Washoe copper 
properties at Butte, owned by Messrs. aggin. These have 
not been heretofore mentioned in this sonnecticn, 


It is currently reported in New York that efforts are still 
being.made by the syndicate to obtain control of other mines, 


bat it is generally believed that these efforts will fail. 


Royal Institution—On Monday the following foreign 
sci ntifio men were elected hon members in com- 
memoration of the centenary of the Institution, which will 
be celebrated on June 5th, 6th and 7th :— 


Prof. B. Arrbenius отса» Prof. О. Barus (Brown University), 
Prof. H. Becquerel (Paris), Prof. G. L. Oiamician (Bologna), Prof. 
N. Egoros (Bt. Petersburg), Prof. A. P. N. Franchimont Ey 
Prof. A. E. Gautier (Paris), Prof. H. d. Kayser args rof. W. 
Korner (Milan), Mr. 8. P. Langley (Washington), rof. G. Van der 
Menstrogghe (Ghent), Prof. A. A. Michelson (Ohicago), Prot. H. 
Moissan (Paris), Prof. R. Nasini (S adua); Prot. W. Nernst (Gottin a), 
Prof. W. O.twaid (Leipsig), Dr. E. Solvay (Brussels), Prof. ; 
Tourston (Oornell), Prof. E. Villari (Naples ‚ Prof. J. L. G. Violle 
(Paris), Dr. E. Ador (Geneva), Dr. L. Bleekrode (The Hague), Prof. 
J.B. Ames (John Hopkins University), Prof. G. F. Barker (Phila- 
delphia), Geheimrath Prof.ssor Dr. Liebreich (Berlin), and Dr. W. L. 
Wilson (Washington). 


For details of this formula see ELEOTBICAL Review for Septem- 
ber 304, 1898. 


Municipal Electrical Association.—Brief reference 
was made in our last issue to the forthcoming convention cf 
the above Association, which opens at Bristol on Wedneeday, 
June 14th. The meetings are this year to be open to 
visitors, instead of being confined as in previous years to 
those who have received special invitation cards. The com- 
plete programme of proceedings is as followe:— 


Wednesday, June 14th.— Museum Lecture Theatre, Museum Road, 
9.45 am., the Right Worshipful the мазох of Bristol will welcome 
the Association to the city. Presidential address by Mr. H. Faraday 
Prccetor, city electrical engineer, Bristol. 

PAPERS YOR DISCUSSION. 
. “Municipal Trading," by Oouncillor George Pearson, chairman of 
the Electricity Committee of the Bristol Corporation. 

" Appropriation of Profits," by Bailie Maclay, convener of the 
Electricity Committee of the Glasgow Corporation. 

Members or visitors taking part in the discussions are requested 
upon rising to speak to mention their name and the town or firm they 
reprezent, 

uncheon at the Royal Hotel, College Green, by special invitation 

of Mr. George Pearson, to be followed by а vi it to Cheltenham 

р, and Dast Destructor Works of the Oheltenham Corpora- 
on. 

Thursday, June 15th.—“ Combined Lighting and Traction Works,” 
by Mr. J. H. Rider, borough electrical engineer, Plymouth. 

“The Municipalisation of Telephones,’ by Mr. A. B. Mounteio, 
borough electrical engineer, Huddersfield. 

House- to- House Distribution of Electricity,” by Mr. О. D. Taite, 
borough electrical engineer, Southport. 

Visits to Bath electricity works, Bristol electric tramways, to be 
owed by the Asscciation dinner at the Grand Hotel, College 

reen. 

Friday, June 16th.—“ Condensing Appliances," by Mr. J. F. О. Snell, 
borough electrical engineer, Banderland. 


" Bteam Pipes, Fi , and their Arrangement," by Mr. J. B. 
E borcugh electrical engineer, Kingston-on-Thames. 
arden party at Cook's Folly, Sneyd Park, by sp:cial invitation of 


the Mayor of Bristol. 

Visit to the Bristol electricity works, Temple Back. 

Works open for inspection.—The Great Western Railway Works, 
Swindon; the Bristol Wa and Carriage Company's Works, 
Lawrence Hill; Messrs. Peckett & Sons’ Locomotive Works, Bt. 
George; Messrs. Humpage, Jacques & Pedersen, Machine Tools and 
Helical Gearing, Ashton Gate. 

Saturday, June 17th.—Business meeting for election of president, 


&o , &c. . 
Visit to Tintern Abbey. 


The Copyright Iaw.—Mr. J. Slater Lewis was among 
those who gave evidence last week before the House of 
Lords Select Committee which is considering the proposed 
amendment to the copyright law in relation to literary and 
artistic works. Lord Monkswell, who has introd two 
Bills into Parliament on the subject, presided. . 


Mr. Slater Lewis stated that he had had a very wide experience as 
the manager of engincering works, and was the author of a book 
entitled The Commercial Organisation of Factories.” He was 
engaged some four or five years in writing the book, which was the 
first work to cover the whole of this subj:ct. A great deal of the 
matter it contained was based on personal experience, and some of 
the forms he used were absolutely original and unique. Bome time 
afterwards one of the engineering papers published a series of 
articles on the same subject, and these articles were subse- 
quently embodied іп a book with the title "The Commercial 

ment of Engineering Works." In this book there were 109 
persgraphs, in which were phrases taken from his work on the same 
subject, and in addition, some of the forms were also copied. He in- 
stituted осени for infringement of copyright, and the action was 
heard in March last by Mr. Justice Oczans-Hardy, who said that there 
was no doubt that use had been made of his book in the subsequent work, 
but held that it was not to such an extent as to constitute an infringe- 
ment. The judge further pointed out that there was no copyright in 
ideas, but only in form. 

[At this poiat Lord Monkswell read Mr. Justice Ox z:ns-Hardy't 
jadgment in full.) i 

Viscount Knuteford asked the witness to suggest how any legisla- 
lation could meet such a case as his. It must, he presumed, always 
lie with the jadge to say whether any реса extracts were fair or 
not, and he (Viscount Knutsford) could understand that on the fscts 
of bis case another judge might have come to another decision. 

The witness suggested that it should be held to be an 
if one writer used exactly the same words and phrases as a previous 
writer in dealing with the same subject. ІС the source of the 
extracts were properly acknowledged it would make a great 
difference. 

Viscount Knutsford: Are you going to app»al? 

The Witness: I cannot afford it. It has cost me £300 already for 
costs in the last action, and that is more than I get for the book. 

The Ohairman asked if the witness had any definite clause in his 
mind which he would suggest should ba inserted in the Bill dealing 
with literary copyright. К 

The Witness said he had not. He would not have objected at all 
if the writer of whom he complained had only acknowledged the 
source from which the phrases and forms had been taken, but there 
was no acknowledgment made of any kind. 
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Neugschwender's Anti-Coherer. — Some time ago 


Neugschwender made the curions discovery that a film of 


moisture produced by breathing on a scratch in the silver 
coating of a mirror was sensitive to the action of electric 
waves, but in an opposite sense to Branly’s coherer. When 
a small electric current was flowing through the film 
of moisture, the impact of the electric waves caused 
the current to stop ; but the current started again as soon as 
the electric waves stopped. Neugschwender has made an 
exhaustive investigation to discover the cause of this curious 
phenomenon, the results of which are published in Wied. 
Ann., Vol. 68, p. 92. In one case the resistance of a film of 
moisture was raised from 50 ohms to 90,000 ohms by the 
impact of the electric waver, the scratch in this case being 
20 mm. long and } mm. wide. It was found that the con- 
ductivity was not destroyed by evaporating the film of 
moisture, as might have been ex , and this led Neug- 
schwender to suspect that metal salta dissolved in the mois- 
ture had something to do with the phenomenon. When the 
heat was continued after complete evaporation till the metal 


salta were fused, the electric waves still re-acted in the same 


way. A number of different electrolytes were tested, and 
many, though not all, acted as anti-coherers ; the exceptions 
were those in which no free metal wes separated on the 
electrodes. When the scratch was examined under the 
microscope it could be seen that the paseage of the current 
caused minute metallic “ trees to grow on the cathode. As 
soon as the film was struck by the electric waves these trees 
were broken to pieces, but шше thereafter began to 
w again. It looked, therefore, as if the conductivity of 
e film was due to metallic threads projected across the gap 
by electrolysis, the redaction of their conductivity being due 
to their destruction by ths electric waves. 


Electrical Omnibus in Berlin.—The Standard Berlin 
correspondent says that the committee of the Motor-car Exhi- 
bition, to be held in Berlin next September, made a trial of 
a motor-omnibus on 17th inst. The course, abont two miles 
in length, was from the Reichstag Hall to the Oharlottenburg, 
and the run occupied 25 minutes. The omnibus is driven 
by two motore, which work by means of cogwheel gear on the 
hind wheels, and are fed by electricity. The carriage, which 
is built like a tramoar, has 12 seats and standing room for 
six persons at the back. The accumulatora are fixed under 
the seats, and have a capacity sufficient for 20 kilometres. 
They can be automatically recharged at fixed intervals. The 
carriage is ateered by a handle, and is also provided with 
a mechanical fly-brake and au electric brake. The electrio 
brake brings the carriage to a standstill in 1°5 metres 
when going at full speed. The weight is 3,500 kilogrammes, 
The cost is put at about 15,000 marke. The company hopes 
to have these motor-cars ready in September. The omnibus 
tested stood the trial well. 


— 


The Disintegration of Metallic Cathodes during 


Electrolysis.— When a direct current is used during elec- 
trolysis and the cathodes are metallic they frequently become 
disintegrated or converted into dust. An interesting paper 
on this subject has recently been read by G. Bredig and F. 
Haber before the Berlin Chemical Society. If one end of a 
clean lead wire be introduced as oathode into a very dilute 
solution of a mineral acid containing a platinnm anode, a 
black cloud of finely-divided lead dust appears round the end 
of the wire when high current densities are employed. The 
action, however, soon ceases, and the end of the wire, on 
examination, is found to be pitted in a remarkable fasbion. 
Any sharp points oredges also chow signs of incipient fusion. 
The addition of a small quantity of potassium bichromate 
prevents the formation of the cloud of dust. This disinte- 
gration of lead cathodes takes place with great readiness in 
alkaline solutions of varying concentrations. The cloud of 
lead dust formed is во finely-divided that it readily undergoes 
chemical alterations. Ifa solution of potassium carbonate is 
used as theelectrolyte and acurrent of air and carbon dioxide 
led through it, white lead is obtained as the product of 
disintegration. One ampere-hour at 12 volts produced 
+ gramme of white lead. Chromates and bichromates pre- 
vent the action from taking place. In alkaline solutions, 


cathodes of mercury, tin, Rose's alloy, bismuth, thallinm, 
arsenic and antimony, also produce clouds of the finely- 
divided metal. - The easily fusible metals, cadmium and 
zinc, as well as those metals fusible with more difficulty, 
copper, silver, aluminium, platinum and palladiam do 
not show the phenomenon. Besides lead, cathodes of 
bismuth and Rose’s alloy are disintegrated in very dilute 
mineral acids. In alkaline solutions it appears probable 
that an alloy of the metal of the cathode with the alkali 
metal is first formed and that this is then decomposed by 
the water. No explanation, however, is as yet forthcoming 
of the disintegration of metallic cathodes in dilute acids ; 
although the process of cathode formation of the lead in 
eecondary batteries may possibly be connected with the 
formation of an alloy of the lead with hydrogen. The 
above is an abstract of a paper by G. Bredig and F. Haber 
in the Berichte der Deutschen Chemischen Gesellschaft, Vol. 
xxxi. (15), p. 2,741. 


The Manacles.—With reference to the recent disasters 
to the Mohegan and the Paris, the Rev. W. Iago, 
speaking on Tuesday at a meeting of the Royal Institution 
of Cornwall, stated that that institution nine years ago 
rounded a note of warning in regard to the magnetic pro- 
porties of the rocks in the Lizard district, which might have 
caused vessels to steer a wrong course by deflection of the 
compass needles. The Manacles had an affinity for the 
magnet equal to only one ton in 3,000 tons, but other rocks 
in that district were much more powerful in attraction. It 
remained to be seen whether the lighted and sound-producing 
buoy to be provided would be a sufficient warning. 


The Como Exhibition.—King Humbert, on 22nd inst., 
opened the International Electrical Exhibition and the 
National Silk Industry Exhibition, organised in celebration 
of the Volta centenary. 


How's that for High ?—Give a man an inch, and he 
goes to—we mean takes an ell; but the fair sex for the same 
proportion of the foot demand an Otis elevator, jadging 
rom the following copy of a letter addressed to the Otis 
Elevator Company, Limited :— 


Will you send me the price and particulars of your el.vators. I 
am going into business in a showroom, but I must be an inch taller. 
Hoping you (? I) can rely upon them beisg genuino; if so, I shall 
be able to give you another order for a pair. Hoping you will let me 
know as toon as possible, as I am wanting them this week. 


The company cannot elevate her, so the ledy remains in 
stature quo. 

Electric Cabs.—On Wednesday the London Electrical 
Oab ae iris upon the London streets 80 electric 
cabs, Our readers will be aware of the fact that for the 
past few weeks these cabs have been undergoing overhauling 
and alteration at the company’s works. On Wednesday 
several mishaps occurred to them, for we read that in Fleet 
Street one of the vehicles collided with a tra damaging a 
wheel and stripping off the tyre. On Ludgate Hill one 
* became unmanageable,” and ran into the back of a "bus, 
smashing the cab splashboard and shaking the pr a 
As the driver of a following cab was feeling for his colleague 
he smashed into the vehicle in front and damaged his own 
cab. A fourth collided with an Epsom coach in the neigh- 
bourhood of Farringdon Road. Three other cabs also sus- 
tained damages of various kinds. We cannot help thinking 
it somewhat strange that the return of the cabs to the streets 
should be accompanied by so lengthy a list of accidents, 
particularly when one bears in mind the fact that for the 
ш оне that they previously plied for hire they ran 
во well. 


American Trusts.—The latest in trusts is mentioned in 
a New York telegram to the Morning Post. It says that one 
has been formed at Boston. Thirty-three electric tramway 
and lighting plants, all of which are in Massachusetts and 
Rhode Island, have combined with a capital of $24,000,000, 
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Life of Trolley Line Poles.—Mr. Albert B. Herrick in 
the Street Railroad Journal gives to iron poles a life of 38 
years if painted every six years, and to wooden poles a life of 
11 years. An iron pole fixed in concrete and pair ted will 
оте par 104 poles including оре painting £491. 
Wood poles of hard pine planed and chamfered will cost 
about £200, including the painting, at the end of six 
years. At 11 years of age they will be renewed at a cost 
of nearly £200, and the wiring will cost another £48, во 
that in 83 years the wooden poles have cost £704, or, вау, 
£21 per annum, against £15 for iron poles for depreciation 
alone. There is a saving of £214 per mile in favour of the 
steel pole. 


The Electrical Engineers (R. E.) Volunteers,—The 
members of the corps will parade at the head-quarters of the 
1st Middlesex Engineers R.E. (Vols.) College Street, Falham 
Road, on Saturday, the 27tb, in drill order, leggings, ban- 
doliers, and forage cap. pany parade at 5.45. Morris 
vis practice, 2 until 5. Cyolists' run to Maidenhead, 

une 3rd. 


American Motors in this Country.— From an 
American technical journal we learn that the Crocker- 
Wheeler Electric Company are supplying 12 large motors, 
one of 75 H.P. for use in London in connection with various 
lighting and factory developments, and 10 motors for the 
new works of the Smelting Corporation at Ellesmere Port, 
near Manchester. The latter number includes two 100-H.P. 
motors. 


NEW COMPANIES REGISTERED. 


Rennie & Prosser, Limited (4,252).—This company 
was registered in Edinburgh on May 15th, with a capital of £5,000 
in £1 shares, to carry on the business of engineers, tees, 
machinists, tool makers, and manufacturers of, dealers in, and agents 
for cycles, and electrical and other The first subscribers 
(each with one share) are:—Andrew Rennie, 22, Darby Crescent, 
Glasgow, cycle agent; H. Prosser, 93 and 95, Mitchell Street, 
Glasgow, 5 Glaud Hamilton, 247, St. Vincent Street, 


Glasgow, electrical engineer; Robert Fraser and Alex. sson, 232, 
West George S:reet, Glasgow, chartered accountants ; K. MacGregor, 
32, Renfleld Street, Glasgow, insurance t; B. Clement 


Boyd, 82, West Regent Street, Glasgow, writer. 
applies. 


rear Electrical ер аа Limited 
62,115).— com was on 15th, with a capital 
£4,500 in £1 shares, to acquire, own, and work an i te 
the display of advertisements automatically by electric power, and 
to adopt an agreement with Herbert A. Phillips. The first sub- 
scribers (each with one share) aro:— Wm. Н. Btentiford, 18, Austin 
Friars, E.O., secretary ; P. W. Bullock, 69, Thornton Avenue, Bedford 
Park, W., gentleman; A. E. Hale, 47, Ranelagh Road, Paddington, 
W., clerk; F. Green, 19, Culford Road, Stockwell, B. W., clerk; T. B. 
Cowan, 18, Austin Friars, E. O., solicitor; W. E. Shawyer, 84, Earl 
Street, Edgware Road, N.W., clerk; P. J. Hellis, 1, Merthyr Terrace, 
Oastlenau, Barnes, clerk. The first directors (to number not less than 
three nor more than five) are John Scott, Henry A. Phillips, and 
others to be nominated by the subscribers; qualification, £100; 
remuneration, one guinea each per board meeting attended. 


Moser's, Limited (62,127),—This company was regis- 
tered on May 16th, with a capital of £100,000 in £1 shares, to acquire 
the business carried on at Borough High Street and Marshalsea Road 


Table A ” mainly 


London, as Moser & Sons,” to enter into an agreement with Robert 
F. Moser and Alexander B. Morer, and to carry on the business of 
iron, steel and hardware merchants, wholesale ironmongers, metal 
founders, mechanical, electrical, water, heat and motive supply engi- 
neers, sanitary and engineers, boiler makers, wrights, 
machinists, woodwor manufacturers of and dealers in cycles, 
velocipedes and carriages of all kinds, wire makers, tube makers 
saddlers, galvanisers, japanners, £o. The first subecribers (each with 
one share) are :—Robert J. Moser, 178, Borough High Street, B. H., 
iron merchant; A. B. Moser, 178, Borough High Street, 8. H., 
merchant; C. E. Moser, 67, Queen's Gardens, Hyde Park, W., nai 

merchant; Clement Moser, Lioyds, E.C., underwriter; Б. Oswald 
Moser, 23, Maresfield Gardens, Hampstead, cheinist ; H. Wynn Moser, 
Rossarden, Riggibdale Rad, Streatham, clerk; A. L. Dickenson, 19, 
Coleman Street, E.O.,cnartered accountant. The number of directors 
is not to be less than two nor more than five, the first are Alexander 
B. Moser, Charles E. Moser and Herbert Moser; qualification, £500; 
remuneration of Alexander B. Moser, managing director, £1,200 per 
annum; Charles E. Moser, £500; and Herbert Moser, £100 per 
annum. Registered offi e, 178, Borough High Street, S. H. 
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Passenger Communication Company, Limited 
(62,141).— This company was registered on May 16:b, with a capital 
of £6,000 in £1 shares, to acquire Patent No. 14,682 of 1896 granted 
to Alexander Spencer for “improvements in means or ap 
adapted to be operated by railway passengers for stopping a train and 
attracting the attention of driver and guards," and to carry on the 
business of mechanical, electrical and general engineers, manufac- 
turers and merchants. The first subscribers (each with one share) 
sre:—W. Allen, 24, Badge Row, E.O., staticner ; Henry Bishop, 16, 
Keming Road, East Greenwich, S. E., clerk; R. T. Glascodine, 43, 
Beneham Manor Road, Thornton Heath, engineer; В. Cecil Kenway, 
2, Earlstoke Villas, Lansdowne Road, South Lambeth, engineer; 
T. T. Cowell, the Drive, Obingford, Essex, engineer; Richard A. 
Blackall, 45, Benbow Road, Hammersmith, clerk; G. B. Abbott, 3, 
Long Acre, W.O., clerk. The first directors, to number not less than 
two nor more than seven, are Alfred G. Spencer, Alexander Spencer, 
and Frank Spencer; qualification, £100 ; remuneration as fixed by the 
company. 


Thomas Bell & Co, Limited (62,189).—This com- 
pany was registered on May 18th, with a capital of £2,000 in £1 
shares, to carry on the business of electricians, electrical and 
mechanical engineers, electrical apparatus manufacturers, and sup- 
plies of electricity. The firat subscribers (each with one share) are: 
— Thomas Bell, 166, Wellington Road, Eccles, »lectrical engincer ; 
George Н. Uttley, merchant, and Mrs. Catherine Uttley, Halcsmbe, 
Southdowns Road, Bowdon; James W. Edgar, 96, Bhrewebury 
Street, Old Trafford, gentleman; H. G. O r, surgeon, Miss Sarah 
A. Uttley, and Mrs. y Oooper, 48, The Downs, Bowdon. Table 
"A" mainly applies. Registered office, Oromwell Buildings, Black- 
friars Btreet, Manchester. 


Blackpool and Garstang Electric Light Railway 
Company, Limited (62,150).—This company was т on 
17th, with a capital of £10,000 in £5 shares, to apply for an order for 
the construction of, and to construct a light railway from Blackpool 
to Garstang, Lancashire, and to work the same by electrical or other 
power. The first subscribers are:—Thomas Fisher, J.P., Eccleston, 
Garstang, 20 shares; H. P. May, 5, Clifton Street, Blackpool, solicitor, 
20 shares; Richard H. Mabbott, 13 and 14, Lansdowne Orescent, 
Blackpool, boarding house keeper, 20 shares; Mrs. Wm. Hardman, 
Fernleigh, Bispham, 20 shares; Richard Bibby, Moor Farm, Bispham, 
Poulton-le-Fylde, auctioneer, 20 shares; George Whiteside, Larbreck 
Hall, near Garstang, yeoman, one share; Thomas Masheter, 2, Raikes 
Road, Blackpool, butcher, 20 shares. Registered without articles of 
association. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Windermere and District Electricity Supply Cem 
pany, Limited (41,461).—This company’s annual retarn was filed 
on March 16th. The capital is £50,000 in £5 shares (6,000 pre 
ference). 3,000 preference and 2,237 ordinary have been taken up. 
1,960 preference and 800 ordinary shares are considered as paid. £5 
per share has becn called on 1,040 preference, and 707 ordinary, and 
£2 per share on 730 ordinary. £9,195 has been paid, and £1,000 is 
in arrears. 


Metropolitan Electric Supply Company, Limited: 
(26, 395).— This company’s annual return was filed on А Boge 


when 85,000 shares were taken up out of a capital of £1, 

£10 shares; 2,032 shares are considered as paia; £10 per sbare bas 
been called on 60,468, and £7 per share on 22,500; £762,180 bas 
been paid. 


Charing Cross and Strand Electricity Supply 
Company, Limited (29,122).—This company’s annual return was 
filed on April 24th, when the whole capital of £250,000 in £5 shares 
was taken up and paid for in full. 


Dover Electricity Supply Company, Limited (89,779). 
—This company's annual return was filed on April 17th, when the 
whole capital of £50,000 in £5 shares was taken up. £46,960 bas 
been paid, and £3,060 is in arrears. 


British Schuckert Electric Company, Limited 
(59,762).—This company's statutory return was filed on April 8th, 
when the whole capital of £200,000 in £10 shares was taken up; 10 
per share has been called and £10,000 paid. 


Bute Electrical Manufacturing Company, Limited 
(69,971).—This company's annual return was filed on March 11th, 
when whole capital of £5,000 in £1 shares was taken up; 3,400 
shares are considered as paid, and 6s. per share has been called and 
£400 paid on the others. 


British Insulated Wire Company, Limited (52,285). 
This company’s annual return was filed on April 7th. The capital is 
£400,000 in £5 shares (40,000 preference) and 27,500 
40,C00 ordinary shares have been taken up; 5,590 preference and 
29,935 ordinary shares are considered as paid, and £5 per share has 
been called on the others. £160,175 has paid. 

Limited 


Chelsea Electricity Supply Company, 
(20,468).—This company's annual return was filed on April 13ш. The 
capital is £200,500, in 34,000 preference shares of £5 each, 6,000 
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preference of £5 each, and 500 founders’ shares of £1 each; 6,666 
ordinary and 500 foundess' shares are considered as paid. The full 
amount has been called on the others, and £166,670 paid. 


Northallerton Electric Light and Power Company, 
Limited (59,301).— This company's statutory return was fled on 
March 9th, wEen 200 shares were taken up out of a capital of £2,0C0 
in £1 shares. No calls have been made. 


Ormore Valley Electric Light and Power Supply 
Company, Limited (34,191) —This company's annual return was 
fled on April 6th, when 710 shares were taken up ont of a capital of 
£10,000 in 25 shares ; £93,353 bas been received and £197 is in 
arrears. 


Oxford Electric Company, Limited (34,685).—This 
Company's annual return was filed on April 5th, when 10,000 shares 
ste 1 up oat of a capital of £100,000 in £5 shares and paid for 


Hove Electric Lighting Company, Limited (36,942). 
—Tiis company's annual return was filed on April 25th, when 
10,000 shares were taken up cut of a capital of £100,000 in £5 abares; 
£5 per share bas been called on 9,0(0,and £1 per share on 1,0(0; 
о (inclading £20 in advance of calls) bas been paid, and £60 

in arrears. 


Anglo-Portuguese Telephone Company, Limited 
(24,545).— This company's annual return was filed on April 18tb, 
when 50,000 shares were taken ар out of a capital of £75,C00 in £1 
thares, and considered as fully paid. 


Browett, Lindley & Co., Limited (32,534).— This 
company’s annual return was filed on April 21st, when 2,762 shares were 
taken up out of a capital of £30,000 in £10 shares. 809 are con- 
sidered as paid, and £19,620 bas been received on the others. 


Bournemouth and District Electric Supply Com- 
pany, Limited (34,129).—This company's annual return was filed on 
Арт! 12th, when 5,725 shares were taken up ont of a capital of 
£50,000 in £5 shares, and paid for in full. 


Pontypool Electric Light aud Power Company, 
Limited (36,109).—This company's annual return waa filed on March 
27th, when 1,143 shares were taken up out of a capital of £10,000 ia 
£5 shares. £5 per share has been called on 669, and £4 per share on 
474, resulting in the receipt of £5,241. | 


City of Birmingham Tramways Company, Limited 
(49,548).—This company’s annual return was filed on A 14th. 
The capital is £1,000,000 in £5 shares (80,000 preference); 60,000 
ordinary and 40,000 preference shares have been taken up; £5 per 
share has been called on 6,047 ordinary and 40,000 preference, and £1 
per share has been called on 53,953 ordinary; £284,188 has been paid, 
and £3 has been received on three forfeited shares. 


South London Electric Supply Corporation, Limited 
(53,392).—This company's annual retarn was filed on April 10th, 
when tne whole capital of £325,000 in £5 shares was taken up. £3 
per share has-been called, and £195,840 has been paid, including calls 
paid in advance. . . 

British Electric Traction Company, Limited 
(49,855).—This company’s annual return was filed on April 28th, 
when the whole capital of £600,000 in £10 shares wastaken up. The 
full amount has been called, and £598,288 paid, leaving £1,712 in 
arrears. 


Aron Electricity Meter, Limited (58,650).—This oom- 
pany's statutory return was filed on April 15th, when the whole 


capital of £250,000 in £1 shares (125,000 preference) was taken up; 


125,000 ordinary are considered as paid, and 15s. per share has been 
harag on the preference, £93,635 104. has been paid, and £114 10s. 
arrears. 


Direct Spanish Telegraph Company, Limited (6,732). 
—This company's annual return was filed on April 13th, when 12,931 
ordinary and 6,000 preference shares were taken up out of a capital 
of £95,000 in £5 shares (6.000 preference). The full amount has 
been called, and £94,655 has been received. 


House-to-House Electric Light Supply Company, 
Limited (26.913).— This company's annual return was filed on May 
17th, when 19,661 ordinary and 12,000 preference shares were taken 
up out of а capital of £199,500 in £5 shares (12,000 preference) ; 
1,000 ordinary shares are considered as paid, and £5 per share has 
been called and £153,305 has been paid on the others. 


CITY NOTES. 


Smithfield Markets Electric Supply Company, 
Limited. 
AN extr 


aordinary general meeting was held on Friday last at 
Winchester House. 


Mr. Baownr-Mantim, who presided, stated that the meeting had 
been called for the purpose of obtaining the sanction of the share- 
holders to the raising of further capital. The articles of association 
limited the borrowing powers of the company to £50,000, and this 


amount had been already issucd in the shape of 4 per cent. debenture 
stock. It was not proposed to issue at present the whole of the 
£25,0CO for which powers were now asked, but only such a sum as 
would be necessary for the extension of the company's business. The 
immediate object for which the money was m quired was to enable 
the board to fulfil certain contracts which had been recently obtained 
for lighting, and which would resalt in sube'antial profite. Further 
eme was also rcquired for wiring the new meat market that was 
being prepared for cccupaticn, and for the storage batteries now being 
laid down in tbe company's station. It was eetimated that the 
tavirg from the latter source would not be less than £500 a year. 
Tre board proposed, with the shareholders’ approval, to raise the 
morey that was n on the most favourable terms. A statement 
of accounts had besn e ap to the end of April last, and this showed 
a profit on working of £1,180 for the seven monthe to that date, 


against a profit of £759 for the 12 months ended ber 30th, 
1898. The business was, therefore, gradually improving, and he 
might add that they were now paying the debenture interest. 


It was believed that the company would before the clcse of the 
present year be in a dividend-earning position. The directors pro- 
ре to alter the end of the finarcial year from September 30th to 

ecember 31st, in order to coincide with the practice of the majority 
cf clectric lighting companies. They would, therefore, call the 
shareholders together in October next, in order to comply with the 
Companies Acts, ard again early in the new year, when tho accounts 
fcr the 15 months ended December 31s*, 1899, would be presented. 
He concloded by moving a resolution authorising the directors to 
reise further money by the creation and issue on the bos: terms 
pos ible of £25,000 mortgage debentures, ranking pari passu as a 
second charge on the undertaking snd p of the company next 
afrer such of the debentare stock issued by the company in the year 
1898 as should f»r the time being be outstanding. 

Mr. H. B. Leon seconded the resolution, 

The CHAISMAN, in reply to a shareholder, stated that he could not 
answer the question as to their company being granted powers for 
supplying the City. Nothing bad yet been decided. It was difficult 
to гау that there was ару indisposition on the part of the City 
avthorities to view favourably the applications of the various com- 
penis seeking enlarged powers until а decision had been arrived at. 

a reply to another shareholder, the chairman said that the board 
apprehended no difficulty in placiog the new debentures. They 
would be offered in the first place to the shareholders of the 
company. 

The resolution was agreed to unanimously. 


The West India amd Panama Telegraph Company, 
Limited. 


Тнв directors’ report for the half-year ended December 31st, 1893, to 
be submitted to the general meeting on May 30th, says:—" The 
directors submit the accounts for the six months ended December 
31st, 1898. The amount to credit of revenue is £51,937 165. 7d. 
agaiust £32,228 11s. 8d. for the corresponding half-year of 1897, and 
the expenses have been £24,443 151. 61., against £19,772 153., leaving 
a balance of £27,494 1s. 1d., which, with £236 14s. 1d. brought from 
last account, makes a total of £27,729 15s. 2d, with which it is pro- 
posed to deal as follows:—  . | 


& в. @. 


First ae shares— | 
Dividend, six months to December 81st, 6:. per 
share ... T ind "T d idi .. 10,368 18 0 
Becond preference shares— 
Dividend, six months to December 31st, 6s. per 
share eee eee eee % ee eee eee 1,400 14 0 
Ordinary shares— 
$. 64. per share (free of income-tar) ) .. 11,0040 2 86 
Balance to current half-year's account — ... .. 4,920 0 8 
£27,729 15 2 


Ы 


1 


The increase of £19,709 4s. 11d. in the total receipts chiefly arises 
from Official and press traffic consequent on the Spanish-American 
war. The ex of repeiring cables during the half. year amounted 
to £9,037 18s. 8d , being £1,408 193. 4d. in excess of those for the corre- 
sponding period, attributable to partial repairs to sections which were 
interrupted by the hurricane in September last. Some of these repairs 
were not completed until February; consequently the whole expense 
does not appear in the present accounts. The cost of the new cables 
laid between Grenada, St. Lucia and S>. Croix, and the duplication of 
the Trinidad-Grenada section, amounting to £45,970 7s. 9d., bas been 
charged to reserve fund. The directors regret to report that, owing 
to the unfavourable financial condition of the Leeward Islands, the 
Colonies of Antigua and St. Kitts have given notice that it has been 
found necessary to still further reduce their subsidies from £600 to 
£500 each per annum. In accordance with the articles of association, 
William Andrews, Esq , retires at this meeting, and offers himself for 
re-election. The auditors, Messrs, Deloitte, Dever, Griffiths & Oo., 
also retire, and offer themselves for re-election.” 


Automatic Telephone Company, Limited. 


A MEETING of shareholders was held on Friday last at Winchester 
House, for the purpose of taking the poll which, it was said, the 
chairman (Mr. Alexander) of the extraordinary general meeting held 
on the 5th inst. directed to be taken on resolutions (1) for removing 
Mr. Max Margowski forthwith from the office of managing director ; 
(2) for modifying the articles in such manner as to change the 
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voting power of the members; and (3) for omitting from Article 96 
the words “the said Max Margowrki” and substituting therefor the 
words “the managing director for the time x 

Mr. O. G. Pusmy was voted to the chair, it being stated that 
neither Mr. Margowski nor any of the other directors who were 
pero wanes to do so. There was a small attendance cf sbare- 

olders. 

Mr. W. Ta (solicitor) in the course of а short opening state- 
ment, remarked tbat the directors were advised that tbe meetin ng 
held on the 5th inst. was irregular in every respect, but they attend 
it for the purpose of making a protest, and, as a safeguard, to vote 
against the resolutions submitted at it. On а вот of hands he 
believed that Mr. Alexander declared the resolutions to be carried. 
On bebalf of certain shareholders, however, a poll was — 
which Mr. Alexander, in his capacity as chairman, appointed to 
taken ss on that day at noon.  Curiously enough, neither Mr 
Alexander nor any of the cor veners of the previous meeting had put 
in an sp се for the purpose of taking the poll, and it seemed 
that they had rot made any arrangements, in the way cf hiring a 
rocm or otberwise, with that object. In these circumstances, he had 
considered it desirable that those shareholders who saw fit to attend 
should be given the opportunity of putting on record their votes for 
or against the resolutions. In doing that, he thought that he was 
expressing the views cf all present when he said that they in no тву 
intended to abandon their contention that the whole of the pro- 
ceedings at the meeting held on 5th inst. were irregular and ultra 
vires. 

Mr. J. Barker and Mr. J. W. Ooben having been appointed scruti- 
neers, the poll was proceeded with, the result being snnounced as 
follows:—For the 3 nil; against, 117,274 votes recorded 
in peren and 31,042 by proxy. 

The Онатвман then declared the resolutions lost, and added that 
if the other side would now sgree to join with the directors and 
carry on the business to a satisfectory conclusion, it would be for the 
benefit of everybody concerned. 


Stock Exchange Notices.— Applications have been made 
to the Stock Committee (1 А to appoint a special settling 
day in and to grant a quotation to allow the following securities to be 
quoted in the official list :—Oallender’s Oable and Oonstruction Com- 
pany, Limited—20,000 5 per cent. cumulative preference shares of £5 
each, fally paid, Nos. 1 to 20,000; Electric Construction Oompany, 
Limited further issue of £71, 400 4 per cent. tual first mortgage 
debenture stock. City and Bouth London Ball рі 

issue of 5,749 5 per cent. perpetu a 00 4 per shares of £10 each, tally 
E Nos. к to 15,000, and 000 4 per pais perpetual deben- 


125,000 ; British Iosulated Wire Company, Lí ted — 929, 935 vendors' 
o rdinary shares of £5 each, fally paid, Nos. T to 29,625 and 39,651 
to 39,960, and a farther issue of 40 ordinary shares of £5 each, folly 
i paid, Nos. 39,961 to 40,000 ; Hiram B. Maxim Electrical Construction, 

mited—200, 000 vendors’ £1 shares, fully paid, Nos. 8 to 200,007. 


The Birmingham Electric Supply. Company 
Limited.—An extraordinary general meeting of this company wil 
be held at the offices, Dale End, Birmingham, on — June 1st, 
to consider and approve a Bill to be introduced in the present session 
into the House of Lords for the , purpose of carrying into effect the 
terms of the sale of this company’s undertaking to the Corporation of 
Birmingham, as stated in the agreement entered into by this company 
with the Oorporation, dated June 10th, 1698. | 


Telegraph Manufacturing Company.—Sabject to final 
audit, the directors will pay a dividend on the ordinary shares at the 
rate of 6 per cent., anda bonus of 2 per cent., both free of incofhe- 
tax, for the period during which the have been paid up, being 
at the rate of 8 cent. per annum, and to forward a balance 
of about £5,000, after pro roviding for dep on and preference 
dividend due April 1st, 1899, and placing £11,000 to reserve funds. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending May 20th, 1809, were £824 178. "d. ; aggregate to date £5,047 168, 1d. 


The Bristol 2 


Tramways end Oarriage 
week ending May 19th, x or ro ae ши. 18s, 9d 
xs £2,696 138, 9d. ; increase, 4 

ty and Bouth диң инш е en ~The receipts for the week 
Ecc May 21st, 1899, were 41 9 week ending May d, 1898, 2967; 
increase, £02; total receipte for half 1 в ; corresponding 
period, 1898, £21, 666; increase, 2692, 


ена 
ending May 10th, 1899, were 4160 24 7d.; week ending May S 
1898, 2197 168. 5d.; increase, £82 ба. 2d. Total mede to date, 1 
£8,046 2s. 6d.; corresponding period, 1898, £2,845 5 ‹ 
178. ба. Miles of ккк open week ending May 20th, 1899, 8; week 
ending May 21st, 1898, 8. Car miles run week ending May 20th, 1899, 
4,104; week ending May 21st, 1898, 8,305. Number of cars, week ending 
May 20th, 1899, 11; week ending May 21st, 1898, 7. 


The Dublin United Tramways Company.—The receipts for y2s week ending 
Friday, May 19th, 1899, were as follows:—D. U. T. Co., horse oars, 
£1,915 19s. 10d.; ditto, electric cars, £1,06113s.; D. 8. D. Co., electric cars, 
#1114 Bs. Gd. ; total, £3,724 168. 4d. ; corresponding week last year—D. U. T. 
Co., horse oars, £2,710 66. Id.; ; ditto, electric сагв, £429 198. 10d.; 


D. B. D. Oo., electric cars, 2556 Os. 8d.: total, £8,696 ба. 7d.; incresse. 
9s. 9d.; aggregate to date, £67,707 1s. Id.; ditto last £64,440 
10s. 114. ; increase to date, £8,266 10s. 2d. Worked:—The m mileage open à 
18 miles "electrically, 96 miles by horses, as against 11 miles e » 

and 81 miles by horses, for the corresponding period lant year. 
The I Li Overhead Rallway he Nee for the week ending 
rie ee вн HN E amounted 1305; corresponding week last year 

U 


The South 5 bay og de ie —The о receipe for week ending 
May 19th, 1809, were eipta for 20 чес 
£12,316 128. 8d.; week and ing May Weh, £576 19s. 7d. ; aggregate receipte 
for 20 weeks, 411,84 103. 


STOCKS AND SHARES. 


Wednesday Evening. 

Wire the Stock Exchange cloecd for three days cut of tbe seven, it 
is hardly surprising that business in electrical descriptions shovld 
bave moved within rarrow limits. Oa the whole, the market has 
been steady, with a weak spot here and there. A fair amoant of 
orders in Central London relieves the monotony of the Electrical 
Railway Market, and Геге а demard has arisen for the half charts 
of thecompany. The Preferred Half Sharcs, with £3 paid, are being 
dealt in on the basis of 34—#, ard the Deferred Halves, £5 paid, also 
command a premium cf about £1. There is no change to record in 
the price of the whole shares. 

City of London Electric Lighting bas, until to-night, agsia shown 
marked weakness, and it is likely that the downward course of the 
market is meeting with all approval from the Civic anthozities, To 
buy up the company to-day would be a very different thing to the 
same operation a few months ago, when the price of Citys was over 
24, or in its pelmiest days last year, when 302 was at one time 
reached. The fall from the highest quotation cf even this year means 
a considerable prospective saving to the ratepayers, and there are not 
wanting those who urge that the Corporation should absorb the com- 
pany while the price of the shares is comparatively low. The 
ir flaential buying which has taken place to-day helped to relly the 
price to 163, which is j lower on the week. Charing Cross shares 
are steady, resting upon the rise that was induced by the petition 
which prayed the company might have power to enter the City of 
London, tut Smithfields are unchanged, spite of the similar docu- 
ment drawn up in favour of this company. The remaining prices 
present a monotonous list of unvariableness, most of them having 
remained without alteration since the beginning of May.  House-tc- 
House have been sold, and close dull. 

Traction shares are distinctly more lively. Most of the business 
transacted is in British Electric Traction, and the tendency is to sell 
the old shares with a view to purchasing new in their stead. For 
believers in the company this is a profitable transaction, sinoe the 
old shares can be realised at 18}, and the new issue ate buyable at 
2] premium, £15 paid. Of courte, the latter will not rank pari pass« 
with the old for some time to come; but even allowing for the inc- 
quality as regards dividend and quotation, the exchange is worth 


Telegraph Manufacturing Ordinary are 5s. better, their maiden dit- 
tribution—at the rate of 8 per cent. per annum—having had a 
cheering effect npon the price. The announcement is what was 
expected by the market. For Telegraph Construction there has been 
a little provincial inquiry, and the price is up a point to 36}. 
Henleys are strong, and look like going a little better. A rise of j 
during the week has lifted the price to 254. Oallender’s Cable 
Construction at 18 are unchanged, and the Preference are 
nominally 52—6. 

A great rise of four points has taken place in the price of E stern 
Tclegraph stock, and we know of several holders who are bitterly 
lamenting the haste with which they sold their stock a fortnight ago. 
We consider that there is still room for an appreciation in the price, 
but to buy for quick profits would ke folly, because the price is too 
w:de for speculative dealing. With regard to these quotations, by 
the way, would it not be as well if closer prices were given, instead 
of the wide margins that now appear in the “ficial qaotations?” 
A buyer or seller can be certain of dealing within these figares when 
hə gives an order to bis broker, but that does not alter tte 
fact that as guides to an operator the published pricas are 
cf very slender service. It is a matter which we think calls for 
reform, and calls for it loudly. Eastern Extension at 162 are { up 
and there has been a buyer about of Globe Preference, which с 
stand at 16. Direct United States Cable are harder at 11}, and 
Anglo-American “ В” has added the fraction at 1114. 

The London Electrical Cab Company celebrated the Queen's birtb- 
day by re-starting its service in the London streets, but the market 
in the shares sadly wants a little galvanising. The Tramway department 
is marking time, and there is no special feature to record in the 
cheaper Electric shares. 


-q — MN NE А S - pal ач ы” 


Vol 44. Mo, 1,123, Mar 26, 1899.] THE Еһ. .гЧОАІ, REVIEW. 871 
SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
| Ван допе 
Present or Closing Closing arag А 
NAMB, otation, week e я 
ее ае tree 17th. Jiay 94th. May 94th, 
Highest.| Lowe .t. 
124,4001| African Direct Telegraph, 4 * Debs. . 4100 101 —106 101 —105 „ 
25,000 Amason Telegraph, shares ee eee eoe rm 10 TTI 8 — 4 8 -m 4 099 0 
95,5001 Anglo-American MONTEM JJ. e n Stock £3 18s| 8 ' 9s} 60 — 63 | во — 63 61 s 
8,047, 2201 Do. do. 6% : ТЕ as „Stock 6 1100—1114 111 —112 1113 | 111 
8,047,230 Do. do. Deferred... . . Stock * 121— 13 123 — 13 121 138 
205,151 | Brasilian Submarine Telegra A 10/795 17 9| ... 16 154— 16 1517 15$ 
75,0001 s do. 5 PY Debs. 2nd series, 1006 ... | 100 *. |110 —114 110 —114 
Chili Telephone, сет 1 to ооо аз ie ies К — 8 8 
10, 000, 000 Comm Cable 00 8 95/1185 —196 |185 —195 188 
1,832,528, ^ Do. do. В 800 year 4 % Deb. Stock Red. Stock .. |104 —106 104 —106 | 106 | 1054 
224,850 | Consolidated = серро onstruction and Manufacturing | 10/- — 1 À— T 
16,000 | Cuba Telegraph . „„ sv duy. 0 9 — 10 9 — 10 Оа Яр 
6,000 Do. 10 0% Pref. [rri eee 06 eee "өө 10 10 18$— 19j 184— 194 198 eee 
12,981 | Direct Spanish Telegraph api i T. 5 4 iis 4— 5 4— 5 eo is 
6,000 Do. do. 10 Y Cum. Pref. 5 10 m 94— 1 94— ok, 
80,0001 Do. do. 44 95 Debs., non I to 6,000 . 50 | 44 44 .. 1106 —100% 1008 —109 
60,7101 Direct United States Oable „| 20 з 11 — 11 111— 112 114 | 1t 
120,000 | Direct West India Cable, A % 4 Reg. Deb. „% sev | 100 102 —105 102 —106 
4,000,000 | Eastern Telegraph, Ord. В M ... |Віоск ві 7% 160 —163 181 —169 167 | 162 
1,795,000 Do. 81 Pref. Btock 100 T 100 —104 100 —104 | 101 
89,900 Do. 5 % Debs., August, 1890... | 100 8 101 —104 101 —104 1024 |... 
1,432,2681 ро. 4 Моњ. Dab. Bto ity iig . Stock 4 4 .. 119 —123 119 —123 121 | 119 
350,000 oe ae (4 S Gor Boy | d China Telegraph ..] 1047 7 7 Y | 164— 16% | 164— 17 17 161 
. us ub.) Deb., 1900, red. ann. | Е: 
16,2001 { dog. тер 11,00, 8,67 emo 100 6 % | * 100 —104 100 —104 
64,4001 Do. do. Bearer, OR b, 4897—6,40 100 | 5 Ф 5 101 —104 101 —104 
820,0001 1 е nati Stock „Stock 4 4 121 —125 121 —125 " ss 
astern and South African Telegraph ‚5б Мог, De 
85, 1001 1900 red. ann. Ов. 1 to 3 ‚848 100 5 y^ T 100 —104 100 —104 TII I 
46,6001 Do. do. ELE to bearer, 2,844 to б, 100 | 6 si 101 —104 101 —104 ee sit 
en ns 43 кон eee, Nos. 1 to 8,000, * 1000 100 : i 102 E 102 od us as 
, t. De ene ub.) 1—8, 25 x *. |102—106 102 —106 ss 
180,227 | Globe Telegraph and Trust i a" 10 44%, | 44 si% lig— 12 | ng- 124 | 12 | 1H 
180,043 Do. do. 6 % Pref. ha 6 6 6 1 16 165$— 16} 16 15,d 
150,000 Great Northern DUC 0 10 10 — 824 | 3lg— 824 824 | 3ly 
Uy oo (ЗЕЕ And Remade Gabia » 45 ш rss funr ) на e| |o 101 —10 % 04 |... |... 
17,000 | Indo-European Telegraph Е m 10 % 10 Ф 10 % | 65 — 68 ха 54—57 55 64 
100, ООО London Platino- Brasilian Telegraph, 6% Debs. - - 6 6 са 108 —111 108 —111 А 
400,000 National Telephone, 1 to 400,000 T 985 $us 10 6j 6 8 4— 5 44— 5 41 - 
15,000 Do. 6 Cum. 1st Pref. 006 eee eee 10 6 6 6 11 — 18 11 = 13 
15,000 Do. 6 % Cum. nd Pref. ... 6 6 6 11 — 18 11 — 18 i 
250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 350,000 5 5 5 5 5i 43— 51 5 
1,829,4711 Do. a Deb. Stock Red. Btock| 8j 34 8j 99 —102 99 —102 994 
171,504 | Oriental Telephone and Bleo., Nos. 1 to 171 dec fully paid 1|5 5 5 1 i— 1 
100,0001| Pacifico and European Tel., 4 95 Guar. Debs., to 1,000 ... | 100 | 4 4 .. 1106 —108 |106 —108 - 
11,889 Beuter’s TI 006 ooo TT eee eee 8 b 5 74 — 84 7 MT 8} oe 
8,381 Submarine Cables Trust ee eee 00е eee [II Cert. eee ТҮ 180 —135 181 —136 oe 
58,000 | United River Plate Telephone | e 5 owe | 85 56 Ф 5} T 
151, 7881 Do. eot [TI eve Stock TT TII 104 —107 104 —107 ee 
200,0001| West African Telegra ere V De 100 5 15 V 90 —102 99 —103 ose 
80,008 | West Coast of America, Nos. 1—80,000 and 58, 001—88, 008 бз ти 1 1 А 
160,000 Do. do. 4% Debs., 1—1,500 Bras. Sub. Tel. | 1 T е 108 —106 |108 —106 - 
880,521 Weatern and B Te ph 4 Deb. Btock Red. sos Stock ove ee 106 —100 106 —109 eee 
88,821 Weat India and Panama ecc eee ee ° 10 1 g 2 — 11— 11 eee 
4,660 Do. do. do. 8 Oum. 2nd e 00е 10 6 6 9 — 0 9 == 10 T ove 
80,0007 Do. do. do. 6%, Debs., Nos. 1 to ind 100 | 8 5 105 —108 |105 —108 eoe 
158,1001| Western Union of 0.8. Telegraph, 6 Ф Ster. Bonds 100 | 6 6 100 —105 |100 —106 ees 
ELECTRICITY SUPPLY COMPANIES. 
20,000 T. do. do. 1 Oum PEE 6| sa без 2 52 — 63 51 — 63 И T 
84,000 |*Chelsea Motto Bappi, Ort С. us 5 5 6 6 „ 8— 9 8— 9 es iss 
100,000 Do. 4 Deb. Stock Red. ., Stock 4$ 4d .. 114 —116 (114 —116 us is 
60,000 | City of гозо — Lighting, оа 40,001—100,000 .. 10 | 7 6 104— 174 16 — 17 102 | 154 
40,000 6 9 Cum. Pref., 1 to 40 10 | 6 6 6 15 — 16 15 — 16 wae T 
400,000 | 5 4, Deb. Stock, Scrip. tins, at рија pl MIFZ A 125 —180 1125 —130 
40,000 : Oonnty ot Lond & Brush Prov. Elec. 10| ni n nil | 11 — 12 11 — 12 11 
20,000 do. do. 6% i „ 40 ,001—60,000 10|6% | 6 6 Ф | 14 — 15 14 — 15 14 
17,400 1 Elec. Corp., Ord. Shares 1—17,400 .. 6 6 i — si 51 — o | .. 
19,661 | House-to-House Electrio Light Supply, "P 101 to 19,661 Gj .. |4 6 Ф | 8— 8— 9 sg 
12, Do. 795 Cum. Pref. eee 5 7 % 7 eee — 10 9 т 10 
110,000 | London Electric Supply Corporation, Limited, Ord. ves 8, .. oF a — 8} A 3j SN 
48, =, ре до. 6 % Pref. Bl sos 6% 7 — 7 6i 
100,000 do. do: 495 lat Mt. Db. Stock Rd. |Btock, ... 106 —108 |106 —108 я 
62,500 Metropaitan Blectric Supply, 101 to 62,500 281 w | 10 16 Ф 6 % b % = 17% 1 17% 163 
22,500 Nos. 62,501 to 85,000) .. 10 css 164— 164 | 154— 16h | ... 
220,0002 26 Firat Mortgage Debentare Brock — 44 449 118 —121 118 —121 
6,452 | Notting ‘Hal Electrio hting 2 10 | 4 6 6 1641— 174 | 164— 174 
81,980 | St. James's and Pall Mall Electric Light, 5 10405 (144% |14 17 — 18 17 — 18 173 
20,000 Do. do. 7% Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 en m 
65,000 | South London пен Sapply, í Ord., £3 paid . - - b 8)— 38 43— 43 379 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 у 5.9 Ф 12 Ф 18 Ф 144— 153 | 144— 154 151 14 
rs * Bubject to Founder's Shar T Quotations on Li Stock Exchange. N 
Unless otherwise stated all shares are fully ae pe да deg Med M ONE 


Dividends marked | ae fer 2 Dear eongieliug of CCT the Srst pert 


S $ W de 7 „. a al 
i ш - ы 
t к | 

А . P. 


. Ге 


879 THE ELECTRiU..: REVIEW. [Vol 44. мо, 1,122, Mar 26, 1899. 


SHARE LIST OF ELECTRICAL COMPANIES— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


P B | _ Dividends for cere Closing | “uring week 
NAMB, Quotation Quotation 
Issue. име the last three years. May 17th. May 24th. NE: CN 
| 1896. | 1897. | 1808. Highest.| Lowest 
-60,000 Aluminium А” shares, Nos. 1—00,000 ... uu 1 | 10 & 10 % б кы — 8i 8 — 7 
90,000 Do. 43% lat Mort. Deb. Stock Red. wees wee (Stock! ... js 96 —100 95 —100 vá sae 
80,000 аш эшш arit duh. rey e vos 10 uu ‘es 6 L4 18 — 19 18 — 19 183 | 18} 
о o. 6 um. ,001—40, | 
10,000 issued at £2 10s. prem. all pd. ) J 10 eee TD [Ir 182— 14} 132— 14 144 14 
200,000 Do. do. 65 % Perpetual Debenture Stock ... |Stock| k Mas .. 126—129 [126 —129 1283 128} 
90,000 | Brush Elecl. E . Ord., 1 to 90,000 .. 8| wl | «d ive lj— 24 11— 2} 210 - 21 
90,000 Do. о. Non oum. ray Pref., 1 to 90,000 2| nál 4 9$ ... 91— 21— 23 Ss 
125,000! Do. do. eb. Btook [I Stock TT еее eae 110 —114 110 —114 ect 
60,000 Do. do. ы nd Deb. Stock Bed. eee Stock eee ne 066 102 —105 102 —105 200 
20,000 Ово 1ана Cable Construction shares, Nos. 1—20,000 ... 5 | 10 % 124% ... | 1228— 13} | 123— 18 sé 
90,000 do 44 95 1st Mort. Deb. Btock Red. |Btock Te ‘ve .. 114 —117 114 —117 a M 
85, 250 Central È London асноу, Ord. Shares ies TA ..| 10| .. 90 .. 11 — 14 11 — 11h 11A 113 
178,808 Do. do. £8 paid ecc eos 10 eee eee eee 9 — 9b 9 == 91 99 9 
61,088 Do. PR Pref. half-shares £8 peid eee eee TIT TI eee 81— 83 81— 82 eee 
71,447 Do. do. Def. do. £5 paid ROT S Wee Cae Nt vie 51— 6} bi— 6} 518 
630,0001 | City and South London Railway  ... Stock 15% 14%) 22% 68 — 70 68 — 70 69 
22,600 | Do. do. Ord. shares, Nos. 1 to 22 50025 pd. 10| ... E оке 43— 6} 4i— öl ME 
82,008 a & Co., “БҮ a 83, . os РРО ИВЕ 8 .. — -— 8)— 4 8$— 4i 3$ 
о. б st Mort. e 8., to о 
100,000 { #100, and 501 ts 11000 £80 Rea. F| e | | .. [98 — 101 | ов —101 
99,261 Вор мап о. El. let. “ A" shares, £8 pd. 1to99,261 5 6 2— 2) 2— 24 
17,189 Do. do. t A" Shares, 01—017, 189 5 Sid 6 & эз 4— 5 4 — 6 ` ds 
844,023. Do. do do. 4 % Deb. Stock Red.. 100 | ... 8 .. 96 — 98 96 — 98 i " 
112,100 | Blectrio Construction, 1 to 112,100 Р 2| 5 6 6 21— 28 21— 2 
25,000 Do. do. И Cum. Pref., 1 to 25,000 is 2 7 7 P. 7 8 — 8j з — 8j " 
140,800 Do. do. Perp. ist Mort, um 99 eee [Stock] ... AT .. |108 —106 |108 —106 
91,196 | Elmore's Patent Copie 5 ds з 2] ... РА 5 — í— 3 i 80 
9,0001 | Greenwood & Batley, 7 95 ‚1 ^ 9600 „| 10| 7 7 Vi 10 — 12 10 — 12 И 
16,000 | Henley’s (W. т Telegraph Works, Ord. ai - „| 10 | 10 12 14 2441— 253 | 25 — 26 25} $ 
8,000 Do. do. 7 &% Pref. 10| 7 7 7 18 — 20 18 — 20 ; , 
60,000 Do. do. do. 44 Mort. Deb. Btock... Stock| 44 4$ .. |112 —115  |112 —116 
50,000 | India-Rubber, Чек кеш and Telegraph Works ..| 10 | 10 10 10 Y 214— 221 | 21 — 22 214 | 213 
9890 F Do. REN. Rail do. uox 4 95 Ist Mort. Debs. | 100 | ..... vee 101 —105 101 —106 - „> 
i verpoo way, es T ee | 10 8} 8} 8§— 8i 8§— A % 
10,000 1 55 do. Pref., 210 paid 7 we 10 85 5 5 7 146— l4j | 14j— 14 
87,850. Telograph Construction and Maintenance . . 12 | 16 16 15 86 — 49 87 — 41 88) | ... 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1, 500 Red. 1909 . |100 | ... se .. |105 —108 [105 —108 T боа 
18,400 | Telegraph Manufacturing, Ord. Nos. 6, 601 to 20, 00 85 ... ai ee 94— 10 97— 103 s T 
18,400 Do. do. 5% Om. Prf. Nos. 6,601 Чо 20,000 5 * iis $us 6} 51— 6} 522 
540,000! Waterloo and City Railway, Ord. Sto vis ..[100| ... re 8 95107 —110 |107 —110 1083 | 107 
t Quotations on Liverpool Stock E erwise stated all shares are 
Dividends marked § are or & year consisting of iba latior pact ol bab ons and the Srv) pact of the Dess Нуре 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
ham Electric Supply, Ordinary £5 (fully paid) 106. National Electric Free Wiring, 10s. paid, 6а. —88. 
Beit uminium, Ordinary, 104—11 ; 7 95 Pref., Smithfield Market Electric, 3—4. 
House-to-House, 44% Debentures of £100, 108108. T. Parker, £10 (fully paid), 16. 


d htabri Electri h 9 
E iy ua ient mE 


(fully 7—8. ben ; 107—110. Dividend, 1898, 
ls Shares 1095. 
* From Birmingham Share List. Bank rate of discount 3 per cent. (February 2nd, 1899). 
MARKET QUOTATIONS, Wednesday, May 24th. 
CHEMICALS, ёо. This week, | Last week.| Increase, | METALS, &о. (continued). This week. | Last week. 5 
€ Acid, E ara ee в owt. 5J- bd ee f Ebonite Rod ee ee ° per Ib. 8/- 8/- ы 
€ я N ee ee . Per ont s. 4. ee f и ee per Ib. 5/- 5/- 
a „ Balphurio „ ui % 85 2 Wire (basis price) Per. 1 10rd 
@ и ee . ee per ee g "9 06 ee per ө 0 Ы 
а orient veg б $ per owt. Им Ñ ee f n Eh T T ee рег ton 220 Etc 
в Ammonia, Muriate (crystal) .. per ton 2 £26 ee f Rod a „ per ton £80 £80 | 
TO ———— AERE — oc pee] ко | as 
€ ee oe e. u per > ж 
ес, ро Carbon .. ES Per ion 215 £15 б А India-rubber, fine per lb. 4/11 4/13 
e Borax vx per ton 216 10 £16 10 ә $ Iron, Charcoal Sheets per ton 18 £18 
в Bensole (90 "/.) А ee per gal. qj- qj- 2% $ a. Pig (Cleveland warrant) per ton 65/11 55/54 54d. inc. 
€ „ ( la) 8 ie per gal, b 5, è $ » sise per ton From 211 | From £11 | 
Bulphate.. T .. рег £26 18 15 б» D vy #6 рег ton | 50/- to 65/- | 50/- to 55/ 
e Nitrate ee ber ton 298 10 298 10 $ 4, Wire vanised No. 8.. per ton 10 90 £102 6 
а „ White . per ton £8010 40 10 : f Lead, E Ingot .. por ton 414 126 £14 12 6 S 
2 Become er one . рег юп | £2710 шы ive Mis ( Е Д por ton s rU 36 dec. 
a Methy n" ба (unc ong) .. per lb. , "P 
e Naphtha, Bel vont (90 % at pp 3 лм ам Wire No 20.. ber lv. rh 8/- oe 
100 С.) .. - . рег gal 6 b, 5% g Meroury per botse £85 £85 "T 
& Potash, Bi per lb. ad A Phosphor Bronze, plain oastin ings per 1/1 to 1/4 1/1 to 1/4 vt 
а „ Caustic (75/80 9)  .. per ton КЕ p ars & par Ib 1/1 to V4 1/1 to 1/4 
e Bisul ee ee per ton 496 296 oe p 26 170 trip & be per Ib. From 1/24 From 1/54 
а Shellac e 6 . per e. 88 68/ en .. per oa. 4810 £8 10 
& Bulphate of Magnesia . per ton £4 10 £4 10 ae p Siliclum | Bronze Wire . per Ib. | 104d. to 1/1 | 1044. to 1/1 ET 
а Bulphur, Bublimed Flowers per ton 46 15 66 15 es í Stoel, Mar urbar: 0 аера р. юп | “rom £15 to 240 "m 
а и 5 oe per ton £65 15 £5 15 өө $ * Tin ple. £58 256 ee 
а per ton 4 5 #5 5 ae ae oe per ton £115 . £115 T 
Š Bod, Gauze (hito 709/) .. per ton £7 10 £1 10 ә ; н {00 .. T es es per lb. 1/6 1/6 EE 
2 „ s is per ton £8 £8 T в „ wire Nos. 1 to 16 per lb. 17 177 
a „ Bichromate, casks per lb. 8d. Bd. vá p White Anti - friction Metals— 
METALS &o “White Ant” brand .. per ton 240 to £65 | 240 to £65 өө 
` . j Yarns, Cotton, 101b, bundles pr lb. 7а. 1 se 
k Aluminium we in ton 1ом.. per ton £294 £294 А „ Bes lea. . per lb. 4 4 „> 
b . per ton £191 £191 А „ Hemp, 8 ply 10 lbs. per lb. s ^ 
Р ваыйи» metal AURI. Ess to £187 | £65 to 2187 7з» Russian, 10 lb. por lb. 
ке оц ia F toi) basis per lb. А ] ^ Jute, 180 Ibs. rove .. per ton £ £ 
; РА ee per Ib. 1 1 j Manila, 94 thread per ton 282 10 £82 10 
€ v ire, per Ib Bid. k Zino, Sheet (Vielle Montague bnd.) p. t. 481 10 £81110 
Quotations supplied b otations supplied b i Quotations su 
a Mesers. TM Co. | sa f The Indie-Rubber, Gutta-Percha, and k Messrs. peace Ashb ens 
b The British пав атаана Company, Ltd. Telegraph Works Company, Ltd. i Mesers. Вап Wake & Oo. 


Менге Thos. Bolton & 8ons. Messrs. James & Shakspeare. m Messrs. W. T. Glover & ТАД. 
f 0 

: 
і 


Messrs. Bolling & Lowe. o Messrs. Jobnson, Matthey & Оо. Lea. 
Messrs. Henry O, Yeo & Oo. р The Phosphor Bronse Company, Lad. 
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SINGLE LINE BLOCK SIGNALLING. 


In a recent article on “Signalling on Single Line Railways” we 
described a sst of apparatus designed by Mr. Hollins for working 
intermediate stations. We now illustrate the Sykes system, which is 
being manufactared under license by Messrs. McKenzie & Holland, 
of Worcester, who have devoted themselves to th» development of 
this particular form of single-line working. From the figure it will ba 
seen that B and с are stations without loop lines or sidings, merely 
block stations for the relief of heavy traffic, and can be switched out 
at any time when necossary. The starting signal levers in the signal 
cabin are in their normal condition, “ locked at danger," and are only 


another one with which to send a return train. This invariably 
involves running round a train standing at the platform. crossing the 
line to the station master’s office, exchanging the staff, and returning 
to the engine driver, thereby causing considerable delay. 

With this appliance, as soon asa train has arrived at А from D, a is 
free to send a train back to D a£ once. Provided there are no trains 
following in the immediate sections. 

3. No necessity to slacken speed of trains to pick up staff or tablet 
when running through non-sto stations. 

4. A station can be svi out, and trains ran through as though 
it did not exist. 

5. No accamalation of staffs or tablets at one end of a section 
owing to unequal traffic. 


4, 8, Switching out handles. 


released electrically from the station or section ѓо which the train ie 
beiag despatched. The plangers of the electric instruments, P P 1, 
P P I, at B and o, are respectively released by the home signal levers, 
4, 7, 8, and 11, and the plungers, x and v, at 4 and в are released by 
the draw handles, m^ and нг. The following notes are descriptive of 
the working of the system : — 

Assuming a train at д is to ba despatched to Band of course on to p. 
The at 4 calis upon B on the bell, to which в replies also 
by bell. athen pulls over his up home signal lever 4 thereby re- 


leasing his plonger, P. | 

The object first pulling over the home signal lever 4 is to 
mechanically lock the home signal lever 7 in the opposite direction. 
This lever cannot now be returned to its normal position until the 
train from 4 arrives and passes over the treadle, z. It can, however, 
be put back sufficiently to allow the arm of the home signal to be 
thrown to danger in cases of emergency, but not the full travel to 
release conflicting levers. The plunger, P, being now released is 
pressed —the words “train accepted” appears in the lower opening 
of his instrament—and a currant is sent to a which takes the lock off 
starting lever 2. A now pulls this lever over and lowers his 
starting signal—the lever becomes electrically locked in the “over” 
position and cannot be retarned to the normal until the traia has 
passed on out of the section over the treadle z at B; though the arm 
2 can be put to “danger” if necessary, the same as with the home 
signal. lever 2 is mechanically interlocked with the draw handle, 
н, therefore when 2 is over н is locked in the normal, and the plunger, 
X, being released by н cannot be used by a to give “line clear” to B. 
As B has pulled his home signal lever 4 over, and plunged to accapt 
a train from a, his starting signal lever 5 is doubly locked, by the 


2 at 4 and the home signal 4 at в; these 
levera can now be returned to their e fine 
willthen be free for a following 

similar operations are gone through referring to sections B, c and 
O, D, аз in the case of a, в. When stations в and o are switched out 
the locking and working ie precisely the same between a and D as 
between A and B. At station p trains may, with ect safety, be 


accepted g of the home 
signals 14 or 15 being quite optional. 

regard to shunting operations, these can be carried on with 
perfect freedom directly a t has departed from a station. 

A perfectly safe arrangement for cancelling signals sent in error 
has been provided, by which both signalmen at a and р must concur, 
or the cancelling cannot be accomplished. 

Intermediate sidings can be safely pore for, in cases of goods 
trains from А picking up waggons and going on to D, or where the 
train is m A to pick up, and return to a. 

The train in all cases has the entire control of the section upon 
which it iseither running or standing, and no other train can be 
again signalled on to that section until the first has passcd out of it. 

The provision that is made when 5 accepts a train from a t» pre- 
vent с’ accepting a train at the same time from р, is as follows :—The 
home signele 4 and 11 st each station respectively release the 
plungers, P and р’, for trains in opposite directions. Ву a very 
simvle device, No. 4 at в when pulled over electrically locks No. 11 
а с’, and vice versá. B, having pulled 4 to accept from a, locks 11 
at с’, and thus prevents him accepting from р. 

The advantages claimed for this arrangement over the staff, tablet, 

or dimilar systems, are as follow :— 
1. Simplicity to drivers is not having two indications of safety to 
lock out for, i e., the staff and the starting signal. The signal is now 
the one and only thing that he requires. Number?ess cases cau be given 
where the driver has gone away and forgo:ten the staff or tablet, 
or carried it on into the next scctioo. 

2. Baving of time over the troublesome method of first having to 
return the staff or tablet into the instrument before getting out 


THE TELEPHONE SERVICE. 


Tus following is a copy of the Treasury Minute, dated May Sth, 
1899, upon the proposals for the development of the telephone 
system in the United Kingdom :— 

1. My Lords have bsfore them the Treasury Minute of May 23rd, 
1892, the several agreements made between the Postmaster- General 
and the National Telephone Company, and the report of the 
Belect Committee of the House of Oommons appointed last session 
to consider the condition of the telephone service. 

2. The Oommittee find— 

(i) that the existing exchange service is not of general benefit to 
the country, and that it is not likely to become of general benefit so 
long as ше рош practical monopoly in the hands of a private 
company 8 continue; 

(it) that competition by either the Post Office or the local authority 
ie necessary in the public interest, and that the Post Office is not 
prevented either by legal agreement or by good faith from competing 
10 any areas either by itself or by means of licenses. 

3. My Lords agree generally in this conclusion and approve of the 
proposa's of the Postmaster-General—(i) that licenses should be 
granted to oertain local authorities to transact telephone business 
within appropriate areas; and (ii) that the Post Office should itself 
open telephone exchanges in London, as soon as Parliament has 
provided the necessary funds. 

4. Local authorities cannot, without the sancticn of Parliament, 
borrow on the security of their rates or use their funds to establish a 
telephone service. My Lords are of opinion that this sanction ah 
be most conveniently given by а general Enabling Act, and a Bi 
containing the necessary provision on the aubject has been introduced. 

5. The licenses to local authorities will be of the same general 
character as that held by the National Telephone Company and will 
contain a provision that the local authorities licensed by the Post- 
master-General shall connect their exchanges with post offices in 
order that persons using their telephones may, on payment of the 
usual charges, 

б) speak over the trunk lines = s нме ош, 

speak messages боа office for deli as telegrams, express 
letters or ordinary letters ed = 

(с) call for the services of express messengers. 

My Lords propose that messages which are to be delivered as express 
letters should be spoken for that purpose, not only as at present to 
a post office in the same town, bat to any post office connected with 
an exchange. Thus, any person using a call office will be able to secure 
the delivery of bis message in any part of the country where an 
exchange is established. 

6. In order to ensure that telephonic communication shall be open 
as far as possible to who do not rent a telephone, the 
Postmaster-General require licensed local authorities to pen 
call с зев at post offices, and will confine the charges at such offices 
within reasonable limits; while the restriction hitherto imposed upon 
renters of telephones, that they shall not allow their 
to be used by persons outside their own households, will be removed 
in all cases where messages are d for on the toll“ 
whether the telephones are rented from the local authority or from 
the National Telephone Company. Thus it is anticipated that some 
classes of subscribers will be ready to offer to the public the use of 
their telephones either gratuitously or for a small fes. 

7. It will be a condition of the licenses granted to local authorities 
that no terminal charge shall be levied by the licensee upon trunk- 
wire meseages originating in an exchange of the Post Office, or of 
any other local authority, or of the National Telephone Oompany, if 
(in the latter case) the Company cease to levy such charges on trunk- 
wire messages originating in the excbange of the local authority. 

. 8. The following conditions will also be attached to a license to a 
local authority :— 

(a.) That the plant shall be of such character and so constructed 
as the Postmaster-General may from time to time direct or approve. 

(b.) That there shall be no preferential treatment as between one 
sabecriber and another. Ma 

(c.) That the system of charge and the maximum and minimum 
sums to be charged shall be subject to the Postmaster-General’s 
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approval and (if necessary) revision ; and that yearly accounts shall 
be submitted to him of the revenue and expenditure of the service. 

(d.) That neither the license nor any of the powers conferred by 
it shall bo assigned or sub-let, and that no plant shall be sold to, and 
no working agreement made with, another licensee withcut the 
sanction of the Postmaster- General. 

(e) That the license shall be subject to determination if the local 
authority does not bond fide establish a ро exchange system 
he a reasonable time and maintain such system in effective 
working. : 

9. The royalties payable to the Btate will be the same as those 
specified in the Natioaal Telephone Company's license. 

10. All licenses will bs terminable on December 31st, 1911. 

11. With respect tothe purchase of plant whether of the local 
authori’y or of the Company, my Lords agree with the conclusion of 
the Select Committee "that the Postmaster-General should in no 
case undertake to buy useless or antiquated plant.” Single wire 
circuits, for example, fall into this category. Subject to this con- 
sideration, it will be a condition of the license to a local authority, 
that on the termination by the Postmaster-General of such license 
the local authority shall sell, and the Postmaster-General shall 
purchase, all plant then in use in the telephone service of the local 
authority which is suitable for the actual requirements at the time of 
the local service of the Post Office. The question of suitability will 
be left, if the parties differ, to the decision of an arbitrator, subject 
to the provision that no plant shall in any case be considered suitable 
which bas been brought into use without the sanction of the Post- 
master-General The plant will be taken at its fair market value at 
the time cf the purchase without any addition in respect of com- 
polsory purchase or goodwill or profits, the value to be ascertained 

y arbitration if necessary. 

12. My Lords propose that where, within а reasonable period, 
bond fide competition between the National Telephone Company and 
any local authority is established in any area where the Com ny are 
now working, similar treatment should be applied to so much of the 
plant of the Company in such area as exi at the time when the 
competition was inaugurated. Further, if the Company within a 
reasonable period give intercommunication in such area between 
their exchanges and the excharges of the Iccal authority, on conditions 
approved by the Postmaster-General, the purchase will extend (on 
the same terms) to the plant of the Company constructed (with the 


sanction of the Postmaster- General) after the commencement of the 


competition. 

14 The Posimaster General will consider all applications for 
licenses by local authorities with referenoe to the x Lemno of 
each case, and will exercise a discretion both as to the grant of the 
license and as to any modification of its terms (not inconsistent with 
the рор indicated in this Minute) which he may think 


14. The right of the Post Office to es'ablish telephone exchanges, 
and to persons, com and other bodies, to establish such 
exchanges—a a, explicitly reserved in every license and agree- 
ment with the National Telephone Oompany—will remain intact; 
and should Her Majesty's Government at any time see fit to exercise 
this right in a manner different from that indicated in this Minute, 
neither the Company nor any local ver will have any ground 
to complain of breach of contract or want of good faith on the part 
of the Postmaster-General. 

My Lords concur. 


Let a copy of this Minute be laid before Parliament. 


— — 


SOME EXPERIMENTS WITH THE CALD- 
WELL INTERRUPTERS.® 


By CHARLES T. OHILD. 


A NUMBEB of experi were undertaken, using the apparatus 
described by Mr. E. W. Caldwell in the last number of the Electrical 
Review, to determine the nature of the phenomena exhibited, and, 
if possible, to form a basis for some theory of the action of the 


a 

The interrupter consisted of a glass jar having a central lead elec- 
trode, and covered with a varnished wooden , through which a 
number of test tubes projected into the liquid electrolyte. Each of 
these tubes wae punctured with one or more holes, ranging 
from mn to 1-inch, and one of them was provided with a sort of nipple 
of glass tubing, about - inch core and }-inch long. 

A battery of 10 accamulators, connected directly through the instru- 
ment, fig. 1, gave negative results. In certain tubes there was 
observed an occasional bubble, accompanied by a clicking noise. Upon 
the introduction of a variable inductance in the circuit, fig. 2, it was 
found that, at a certain point, the clicks became sharper, and that 
when а little more inductance was included the apparatus saddenly 
began to interrupt. The addition of inductance increased the fre- 
quency, this rule holding through the limited range of inductance 
available. It would be very interesting to discover how the frequency 
varies with the self-induction of the circuit through a large range, 
and also to note the effect of a variable capacity upon it. 
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With increased electromotive force the frequency rises, both the 
pitch and loudness of the tone emitted by the interrupter rising. 
If the interrupter is paralleled with a high resistance shunt, such 
as an incandescent lamp (fig. 3), two effects are noticeable :—The 
nency is diminished, the action of the interrupter becomes lees 
violent, and the lighting of the lamp showa the ex stence of a high 
electromotive force around the interrupter. U dug the primary of а 
large induction coil as the inductance, and a current of about 6 or 7 
amperes at 110 volts, the electromotive force developed across the 


Fig. 1. 
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interrupter was, judging from its action on lamps, &c., probably more 
than 1,000 volts. Incandescent lamps were blown to pieces by it 
with a sharp report. The arrangement shown їп fig. 4, in which a 
spark gap, а, was shunted around the interrupter, was also tried, the 
striking distance, under the conditions described above, being about 
ту of an inch. 

Daring the operation of the instrument the orifice in the test tube 
is filled with a pink blaze, aud streams of small bubbles are violently 

rojected from it. This is true even if the hole in the tube is at the 

2 m, as shown at a in flg. 5. With this tube the bubbles are shot 
down 2 or 3 inches into the liquid. | . 

The effect of the instrument upon an induction coil is quite dif- 
ferent from that produced by Wehnelt's interrupter. When the latter 
is used the ңе de discharge seems to be almost purely alternating, 
а rcaring arc playing across the terminals. With Oaldwell’s inter- 
rupter the discharge seems to be undirectional, a shower of blue sparks 
of great energy being maiatained by the secondary. 

t is, perhaps, premature to advance any theory for this interrupter, 
but an observation of ite working leads almost irresistibly to the con- 
clusion that the phenomena exbibited are only in part due to thermal 
effects. It can be imagined that some such action, as is shown dia- 
grammatically in fig. 6, takes place. Here the sketches represent 
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DR Fia. 5, 
cross-sections of the orificein the glass tube. At д а bubble is forming, 
in the middle of the cylindrical flament of li uid connecting the two 
sides of to apparatus. «de middle section of this fluid cylinder, not 
being cooled by conduction so rapidly as the surface in contact with the 
glass, is rapidly brought up to the boiling point. Of course, the forma- 
tion of the bubble in the already hot liquid narrows its cross-section and 
accelerates the complete separation of the thread of liquid, asat в. Bat 
when the separation is accomplished, the inductance of the circuit 
causes an accumulation of tial, the value of which is determined 
by a number of causes, at the faces of the separated liquid. There is 
thus established an electrostatic pressure tending to reunite the liquid 
thread, and this may be very great if the separation is small and the 
pnm difference of the order of thousands of volts. Hence the 
iquid is violently reunited, squeezing the bubble out of the orifice, 
somewhat as shown at c, and al! is ready for the next cycle. 
This roughly tentative thoory is suggested simply as worthy of 
M pus reru pie Sa жеше accurate experiment show more 
early the principle un ing the extremely in enomena 
presented by this ADAE 7 TES 
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MAGNETISM.* ; 


By Paoy. JAMES ALFRED EWING, F.B.8., M. I. O. k. 


(Continued. from page 832.) 


Tau dynamo machine underwent a course of improvement which 
was, in part, the necessary consequenca of its design being seriously 
taken up by mechanical enginezrs, but in great part also the result 
of magnetic research. To no man did it owe more than to one who 
was lately taken from us in the fulness of bis powers and in ciroum- 
вќапоез of peculiar sadness. Jobn Hopkinson's contribations to the 
development of the modern dynamo were many, but I would 
specially refer here to bis part in establishing the theory of the mag- 
neotio circuit. Though the idea of the magnetic circait had been 
more or less vaguely present, mainly by analogy, in the minds of 
other thinkers, it was for the first time explicitly formulated in a 
way to command assent in a paper by the brothers Johu and Edwa-d 
Hopkinson, and was further applied by them with remarkable effect 
to problems of dynamo design. А right appreciation of the piia- 
ciple of the magnetic circuit has been one poweifal factor in the 
. evolution of the modern djnamo. Another has been the advance 
which has taken place, through experimental research, in our know- 
ledge of the magnetic qualities of iron. I sball endeavour, before we 
have done, to in rapid review some of the principal facts in 
magnetism with which the dynamo builder is concerned. 

Imagine a conductor wound into a coil which carries an electric 
current. Hach of the lines of force, or as we will rather call them 
for the present p e, lines of magnetic induction due to the cur- 
rent, passes through the interior of the оой, and returns into itself 
through Seen. The path taken by these lines constitates 
the magnetio cironit; it is interlocked with the circuit of the con- 
duotor, and in this instance it fills all space, for the lines 5 
outside the coil are d without limit. I 00 
is a long helix, and it is bent round to form an endless ring. 
The lines of induction are now confined to the interior of the : 
they still form a closed circuit interlocked with the circuit of 
conductor, but they now close themselves without spreading into 
outside space. If we strengthen the current in the coil we hen 
the induction in the magnetic circuit. If we fill the space within the 
coil full of one substance or another, we find in general very trifling 


variations in the induction within. But if one of the three metals, iron, 


nickel or cobalt, ba placed as a core within the coil, especially if the 

one chosen be soft iron, we find an enormous difference. The induc: 

tion within the оой is then many times greater—it may even be thou- 

sands of times greater—than it was bafore the iron was put in. This 

familiar fact is expressed by saying that iron, and, ina lesser degree, 

a and oobalf, possess excep'ional permeability to magnetic 
on. 

A core of iron, however strongly magnetised, would be of no ser- 
vice in a dynamo unless we imag 
conductor, whose movement across the lines of induction is to pro- 
duce current, can be placed. The practical function of the field 
magnets is simply to produce a strong induction in the narrow gap 
where the armature coils revolve. The business of the fixed coils, to 
which the magnetieation is due, is to establish a mixed magnetic 
circuit, forcing the magnetic induction not only through the ігор, but 
across the much less per gep H 's discussion of the 
magnetic circuit showed how it might be arranged in the way most 
favourable to efficiency, and how, knowing the dimensions of the 
system and the magnetic quality of the iron, we could predicate what 
current in the feld magnets oolls, and hence  predetaraine the 
curren Ө magnet's ' 
bebaviour of the machine. 

No sooner was the dynamo introduced than 16 was discovered that 
ite function could be reversed. Given a supply of electric current, 
the dynamo, acting as a motor, would serve to convert the energy of 
the current into mechanical work. This opened up an immense 
additions] field for the industrial uses of magnetism. I need not 
take up time by referring to matters of everyday observation. No 
one does not know how the dynamo, acting both as generator and as 
motor, has given us à new branch of engineering of so vigorous 
growth, that it almost threatens to eclipse tne t stem. It has 

ven us electric lighting and the electric distribution of power. It 

taught us to harness Niagara, whore I was glad to see that the 
engineers have still left some water, and other waterfalls, where Iam 
sorry to think they have left none. It bas created new metallargical 
үсе» and new chemioal manufactures with the aid of the electric 
arnace and the elcotrolytio vat. It has given us elec'rio railways 
and tramways, or, ratber, it has given them to our neighbours on the 
Continent and our friends over the sea, for you will find more electric 
traction in a single American or Oanadian city thanin the whole of 
Great Britain. 

Faraday’s further discovery that the induction of magnetism in an 
iron core by setting up a current in a surroundirg coil would indace 
a current in a second coil wound upon the same core was the parent 
of the induction coil and the transformer. Alternating currente in 
the primary circuit produce reversals of magnetisam in the core, and 
thereby induce өр alternating currents in the secondary 
circuit, the ratio of rio pressure between the two depending on 
the number of turns in the winding of the two coils. It i1 to the 
indaction coil that we owe the high-pressure currents required for 
Hertsian telegraphy, and for the Rö ‚сеп rays. Tne transformer—an 
induction coil with a core closed upon itself to form a complete 
magnetic circuit in iron—gives the engineer means of economically 
conveying electric energy over long distances, by first raising it toa 


* Institution of Civil Engineers, James Forrest lecture. 


a gap to bs cut in it, where the ores of iron is the 


* transmitted with but little loss in а long соп. 
voting wire of moderate sise, and then lowering it to a pressure at 
which it may be utilited without inconvenience or danger. The 
geen a found its earliest engineering embodiment in the crudely 
esigned “secondary generators" of Gaulard and Gibbs. Here we 
have another notable application of magnetism, and it may be added 
that it is by applying magnetic theory and etic experiment that 
the conditions are practically arrived at which allow the conversion 
of electricity by the transformer to be performed «ficiently. Here, 
too, a study of the magnetic qualities of iron is all-important to the 

ay incidental loati 1 gineering pu 
A few incidental app ons 8 enginee ure 
be attraction across a асе 


be applied to а usefal 
үе by appropriate means. The energy to do the work comes 

rom heat, more heat being absorbed in the heating of the iron than 
is givea out in the cooling. Bat though it is easy to make a wo: kin 
model which will illustrate the principle of this action, the task 
making an engine which will carry it out efficiently on a practical 
scale has not been accomplished, nor is it in the least likely of accom. 
plishment. A model is shown on the table in which the working 
sabatance is nickel, which lo:es ita magnetic quality at a lower tem- 
perature than does iron, and by alternately heating and oooling 
the piece as it swings in pendulum fashion towarde and from the 
pole of a magnet, enough heat is oonvarted into work to коер up the 
swing. | 

Yet another application of magnetism, and one with a more pro- 
mising future, is the use of the msgaetic field in separating "s 
from non-magnetic substances. A familiar instance is the workshop 
рост of separating iron filings and turnings from brass. Edison 

as lately turned this idea to practical accoant by employing magnets 
in the concentration of iron ore. One of the most widely diffused 
c oxide—the material of the loadstone— 
which is susceptible to magnetic induction, and is therefore attracted 
by the magnet. In most cases it isso much intermixed with foreign 
matter that, to smelt the mixture, would not be remunerative. 
Edison's process renders it possible to work such low ore 
economically. He first grinds it, and for the operation of grinding 
he has devised remarkable for its boldness in conception 
and its ingenuity in detail. He then causes the ground mass to fall 
in a stream before the face of a magnet which deflects tho particles 
that are capable of attraction; so that, while the earthy matter con- 
tinues ы fall Manes dr . ка to er side, шс із 
separated ou n ca the crus magn separation 
роде in a long esos of stages. Through this process of concen- 
ig ш" grade iron core by magnetic wionowing, as one may call 
it, hopes, and apparently not without reason, to unlock vast 
nataral stores of iron which have hitherto been unavailable, and he 
has shown the niri his convictions by spending great sums on 
the plant by which the process is now being tested on a commercial 
scale, His crushing and separating machinery at the town of 
Edison, New Jersey, ie able to deal with 5,000 tons of ore a day, 
and itis ssid to produca a concentrate containing 67 per cent. of 
iron from crude ore containing only 20 per cent. An Hoglish syndi- 
cate has taken up this matter, and thongh neces is not yet 
brought to the , the prospector is y at work searching 
in the Scottish highlands for beds of mixed magnetic ore. In this 
search be is guided in the first phos by the magnetic survey of 
Rücker and Thorpe, expectiog, primá facie, to find deposita of ore 
where they have detected local perturbations of the terrestrial mag- 
netic fleld. Here we have an example of what ocoars over and over 
again in the history of scientific discovery. A utilitarian Application 
unexpectedly follows a piece of scientific research which at the time 
Ч was rers күл е =? m ш the moet abstract interest. i 
the evolution of eng ng few things are more conspicuous than 
the ultimate usefulness ot useless” knowledge. 

The electrical engineer requires especial iroa to deriva the bəst 
results in bie dynamos and transformers, and the supply of it bas 
become an important industry. The carbon and manganese which 
are essential in steel that is intended to be strong, are prejudicial in 
steel that is intended to be magnetic. Special steel castings, oon- 
sistiog of almcst pure iron, now supply the dynamo builder with a 
material that is excellent in magnetic quality, and, being cast, they 
are readily supplied in appropriate shapes for the field magnets. 
8 iron and steel is rolled into sheets and stamped into the forms 
which are wanted for the arma‘ ures of dynamos and the cores of trans- 
formers, and the magnetic quality which it possesses is immensely 
superior to that of any iron which could bs obtained a few years ago. The 
testing of iron for magnetic quality, whiob, within my own experience, 
was matter of original research, is now an everyday operation in the 
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workshop, and iron is ordered to spscification of its magnetic Bro” 
perties, fast asin other departments of engineering it is ordered to 
specification of its strength. 

Ia the magnetisation of iron we are concerned mainly with two 
properties. One is permeability, or the readizess with which the 
metal takes up magnetic induction, the other is a property to which 
soms 18 years ago I gave the name of “hysteresis,” after 
an investigation that was undertaken without any idea that ths pro- 

perty in question would come to be commercially important. To 
understand what happens when iron is magnetised, consider again a 
ring of iron forming the core on which a magnetising coil is wound. 
A current passing through the coil subjects the ring to magnetising 
force, which increases in simple proportion as the current is increased. 
Bat the magnetic induction within the core does not increase pro- 
portionately to the magnetising force. - Let the magnetising force be 


MaGNeErTisaTIOn OP Inon. 


gradually raised. At first the increase of induction is slow, then very 
rapid, then slow again. You observe three more or less clearly marked 
stages in the process (fig. 1), and in the special cases you may вее the 
three very sharply distinguished from one another, as in fig. 4, which 
exhibits the magnetisation of a piece of nickel under certain condi- 
tions as to stress. Thus the permeability of iron is a variable 
азап ќу, comparatively small for small magnetising forces, very 
large forces of medium кшш апа еп соран тоу small again 
when the force is strong. In all three stages, however, the induction 
increases faster than the magnetising force increases. But by using 


Magnetic induction, 


| Magnetising force. 
= кто. 4. 
AGNETISATION OP NiOKEL IN 4 Stats ОР Tonks tox (NaGasaKa), 


exceedingly strong forces, we find that a fourth stage is reached, in 
which the increase of induction is only сапа! to the increase of re 8 
netising force. When that happens the iron is said to Ъз eatarated. 
After that it has no greater power of taking additional induction than 
a piece of brass or wood. Hingineers have nothing to do with that 
extreme condition of magnetisation. In the transformer and the 
dynamo we are concerned only with what I have here called the second 
and third stages of the process. ; 

Next, suppose that after the magnetising force, m, has been 
raised to any value, it is reduced, say, to zero, fig. 2. We find that 
the magnetic induction, в, also becomes reduced, but by no means so 
much as you might expect. It tends, in great measure, to persist, 
and a good part of it survives the complete withdrawal of the 
magoetising force. Let the proces; be continued by applying 
magnetising force in the opposite direction to the firs*, and then let 
the force be again removed and reversed. We thereby got the 
cyclic process ot change illustrated in fig. 8. Turoughout this 
process the changes of induction lag behind the changes of 
magnetising force, and it is this laggiog behind that is called 
hysteresis. 

Residaal magnetisation is one of the consequences of hysteresis, 
and when steel is wanted for permanent magnets the maker has to 
aim at getting as much hysteresis as possible, which he generally doss 
by putting in some tungsten. Bat in most of the magnetic uses of 
iron it is desirable to reduca hysteresis to the uttermost. "This is 
notably true of dynamo armatures and the cores of transformers. In 
the core of a transformer the magnetism goes through repeated cycles 
of reversal, such as the cycle shown in fig. 3, « ften as frequently as 
100 times a second. Now every such cycle mc:ns an expenditure of 


' are old and slow and their influence permeates 


to compete 
He does not even consider Germans are better educated than English- 


` foreign trade, for we are behind America in 


energy, which is greater the greater the hysteresis. It is easy to 
prove M was first done by Warburg) that the area enclosed by the 
two curves which make up the cyclic process is a measare of the 
work that is spent upon the iron. That work is wasted; it is simply 
dissipated as heat. The efficiency of a transformer consequently 
depends on this, more than on anything else, whether the core is made 
of iron having little hysteresis. Various specimens of iron differ 
very widely in hysteresis as well as im permeability, and hence the 
practical importance of magnetic tests. 
— (To be continued.) 


MACHINE SHOP MANAGEMENT IN EUROPE 


AND AMERICA. 


OComrmutsa his articles in the Engineering Magazine, Mr. H. F. L. 
Orcutt contrasts the workmen cf Europe aud America реет in 
regard to what he terms the pigheadedness of the unions, 
Hence arises the fact that the workers are a mere inert block to 
progress, whereas in America they are aids to progress. Making 
allowance for his natural bias tois may be taken as correct, оо 
we observe from American papers that there is a great tendency 

America as here to roba man of anything he may suggest in 
sbape cf improvement. American manufacturers are thus 
to demand more from tool makers than is asked from European 
makers, and this has produced the automatic tool. Mr. Orcutt 
accuses European manufacturers of buying old-fashioned tools 
cut of sentiment and old business connections, and he considers 
Government orders have a stagnating inflaenoe. Government 


Г 


11i 


B 


to private 
which receive Government orders. His residence in Germany 


ini 


le more efficient,.but he applauds German 1 
ine America, however, he holds to outrival us in exce 
resources and 
the efficiency of workmen—this last, however, not разара incurable. 
He anticipates a big fature for American ошоп, but having lived 
in England he has acquired what all A do acquire after 
residence here, a profound contempt for the of his own 


shops. Her social institations are better, her resources equal and her 
workpeo 
enterp 


t 


‘countrymen, They have no understanding, they are humbegged by 


and he makes out a good case for American manufacturers, especially 
in respect of the ease and celerity with which they can deliver goods 


Harbour. 


NORTHERN SOCIETY OF ELECTRICAL 
„ ENGINEERS. 


u MISCELLANEOUS NOTES ON тни OBELTENHAM MAINZ." By Mr. 
HauILTON Кп.аоов, Member. Read April 25th, 1899. 


(Concluded from page 836.) 


THE larger transformers are dried in a somewhat similar way, except 
that they are usually dealt with irdividually and have their secon- 
daries connected through resistances to a low pressure circnit and 
their primaries to lamp loads. In sub-atations ws , and in 
very ones invariably, run these transformers with their top covers 
loose; this we finda satisfactory plan. 

The desire that the occurrence of a fault, or the connection of a 
new customer, should disturb as little as possible supply to existing 
customers has resulted—as will have been clear from the foregoing 
brief account of cur mains—in an extensive seotionising of both the 
high and low pressure mains. It will also be obv.ous that this 
dividing of the mains into comparatively short sections immediately 
localises a fault to within a small distance, and reduces the work of 
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finding ite precise position to merely—in general—testing a sible 
I think that there is one point in connection with the finding of 
faults which deserves more attention than has been usually given it, 
and I consider that to localise the responsibility for the fault is almost 
as important as to localise its position. 
Faults on our mains have been due in several cases to external 
in a good many to defects in manufactare, in two or three to 
water getting into boxes with oil insulation, and in one case toa 


A 
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A 4, 4-way joint boxes; m, Feeder; в M, Riding main. 
DiraGRaM SHOWING FENDER AND Вгріма Mars. 


badly made joint. Ithink it fair to add that most of the faults duo 
to defects in manufacture occurred on a 200 yard length of cable, 
which was not made by Callender's Cable Company, and which I tried 
for high posue services to house transformers. Oases of «xternal 
damage done to cable are now happily rare, since all road орсо 
for whatever purpose, a*e now sands y either the highways or t 
waterworks department of the Corporation, who pive us, as a rule, 
adequate notice to enable us to send a man to look after our work 
where necessary. Up till a few months ego, however, any building 
contractor or plumber would make road openings at his discretion, 
without giving the notice required by our bye-laws, at any rate till it 
жа too late to bond) à tian fo вораи the work on our bebalf, and 
the result of this was a number of faults. 


; . L ee. { 
с c, Concentric cable; 1, Inner; o, Outer; т c, Testing cable. 
Morkays Loop Тавт. 


Now, the eff:ct of burning up a fault in order to get a“ dead short 
between inner and outer for the purpose of the ordinary loop test, is 
often to obliterate entirely all traces of the cause of the and so 
to make it impossible to secure sufficient evidence to support 
a claim for com tion from the presumptive culprit. Farther, as 
is well known, the ordinary ү gives by no. means accurate 
results in such cases; its app on assumes the existence of two 

y incompatible oondi vis., that the resistance of the 
tis very small, and that neither the inner nor the outer is much 
damaged at the fault. By a very slight modification of this test we 
bave obtained very accurate results, without burning up the fault or 
reducing ite resistance to less than about 1,000 ohms. The change 
we have made consists simply in joining the inner and outer, in the 
second stage of the test, together at the far end of the cable through 
a knqwn resistance, variable at will. 


Ifa = rr ie oE fault plus resistance of inner and outer up to 
the t. 

B = parallel resistance cf fault and circuit formed by inner ai d 
cuter beyond the fault and the variable resistance, plus 
the resistance of inner and outer ap to the fault. 

resistance of inner end cuter of whole length of cable in 
series. This is assumed known in advance. | 


o 
ll 


r = value of the variable resistance. 
x = distance in 8 to the fault. 
L = length of cable in yards, 


earth, which generally means a 
| useless 


tion is, I think, desira 


comply with this R 


then . 8 — W[(A— в) (а + r) – в) ] 

озшш 9 с b е 
and, after a preliminary trial, it is not difficult to assign a value to 7, 
which will lee accurate results if care has been taken in making con- 
nections, allowing for the testing leads, &о, 

I much prefer, however, the Murray's loop test, which we hava 
almost invariably used, and by which we hava found it possible to 
localise faults with great accuracy. Tais method of testing has the 
great advantage that a resistance of a few thousand ohms at the fault 

oes not matter, so that no attempt at reducing the resistance of tho 
fault is necessary, aud the cause of the fault сап usually be found 
with a fair degres of certainty. By this test we have more than 


once localised a fault, which, on being dissected, has shown merely 
а single parted wire in the outer, the solder being still visible, and 
atioy pinhole through the inner insulation immediately below one 


of the free ends of the broken wire; the cable was other vise quite 
een aad showed scarcely any sign of a current from inner to 
outer, | 

In Murray's test either the inner or the outer, preferably the inner 
as it is more likely to be intact, of the cable up to the fault forms 
one arm of the bridge; the remaining part of the same conductor and 
& special cable laid along the road surface for the purpose of the task 
a ca ong road su or the purpose of the 
from the far end of the faulty cable forms the second arm; one set 
of the proportional coils and the variable bridge resistance form the 
other two arms of the bridge; whichever of the two conductors of 
the faulty cable, which is not used as above described, is employed 
as the galvanometer lead to the junction of the two arms of the 
bridge at the fault. If, š 


A = ratio of the resistance of the faulty cable conductor (used 'as 
one bridge arm) up to the fault to the resist moe of the 
remainder of this conductor and of tha return! lead in 
series. is K 
B = ratio of the resistance of the return lead] togthe resistance: 
uns whole length of the conductor used as part of the 
ge. | 775 
L = length of cable in yards. 
x = distance in yards to the fault. 


thea > g 505, 

lta 
or, if 4 24 

В’ = 1/8 | p 

2 Gt By TZ 

в (Qata) mE 

With our aro lighting circuits, where we have the all-night and the 
half-night cables laid side by side, we have usually used one of these 
as the return lead for the ; in other cases we have used a 37/29 . 


300 varda length caer VF ера | 
8 or purposes. | on to the 
two before-mentioned loop teste we have used Heaviside's telephone 
method, sometimes with and sometimes without sucoess One draw. 
back to the general use of this method is that the noise of the traffic 
in the daytime makes 16 almost necessary to work at night; another 
is that unless the fault is not merely from inner to outer, but also to 
y burnt up fault, the method is 
with concentrie cables, With heavily. taped armoured ocon- 
centric cables, laid either in dry soil of a sandy character, or in 
wooden troughs and bitumen, a fault to the lead sheath or armour 
means that most of the leakage current traverses the armour in both 
directions a the cable until it geta to carth at the earthed joint 
boxes; this es it very difficult to accurately localise a fault in 
mery cum and sometimes even to form a rough idea where the 


importance) in the designing of mains, upon which Further foa. 
e ng upon w r info 
may be mentioned ; I allade to the tem- 
rise in a cable carryicg current. Few experiments, a» far 
as I am aware, have been made to determine—even to bat a rough 
degree of approximation—the rise of temperature in an underground 


cable, and certainly there aro no data generally available upon which 
a judgment can be formed with respect to different cables under 
different conditions and carrying currente rding to 


varying acco 

The Board of Trade has enacted by No. 4 
of thcir Regulations that “the maximum current shall not 
be sufficient to raise the temperature of any uctor:.... toa 
greater extent than 90° of Fabrenheit's theromometer,” but it is very 
doubtful whether any staticn engineer can say whether his "PUER 

on, and if so, with what margin of bafety. 
A few general usions can, of course, bs readily arrived at 
a priori; e g., under similar conditions the current densities in con- 
centric cables should be less than in pairs of single cabl s; the 
current densities in similar cables, laid under similar conditjons, 
should be less when the current is for street lighting than when for 
private supply; the carrent density shoald be less the the 
cable—and so forth. Precise information with respect to a few well 
1 and characteristic cases is wanted may it soon be rendered 
available. | 


| | E 
Dsscossion. 2 | 


Mr. Е. W. Cowan opened the discussion by stating that in many 
central stations the speed of the engin:s varied, and con- 


sequently the periodicity also varied, and he dssired to 
know whether Mr. Kilgour had tried the effsct of the varying fre- 
авепот upon the Westinghouse wattmeter. From hurried teste which 
he made he found the meters inaccurate, with avery slight varia- 
tion of frequency. Нь was not quite clear on the matter, but he 
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assumed that the switchbox was filled with oil, and he would like to 
know of what the insulation of the switch was composed. He thought 
rubbing contacts under oil were very interesting, but entirely satis- 
factory. He could not understand, if a fault occurred on a 
section, and the fuses went on that section, why the fases did not 
also blow on other sections, and he pointed out the advantages of the 
Andrews method of distributiun. He thanked Mr. Kilgour for his 
kindly treatment of transformers, and wished that every user would 
take the same care; he thought manufacturers would have a far 
better time of it if they did. With regard to the trouole experi- 
enccd on the are lighting transformers, he thought this might be dae 
to n to the machines being used intermittently. 

Mr. W. H. H. Gag was anxious to have information with regard 
to the 200-volt change over at Oheltenham, and also any ехрепепоз 
the author had had with 2C0-volt arc and incandescent lamps. 

Mr. Виосіла could not understand baka the carrent for customers 
supplied at 200 volts pressure should 10 per cent. more than if 

‘supplied at a pressure of 100 volts. 

. Ме S. Z ри Ferrant thought that, although it was ont zinly the 
right thing from the point of view of electrical engineering and 
‘distribution to supply at the higher pressure of 200 volts, it was 
startling that customers should bs penalised to the ex'ent of a 10 per 
cent. increase. The Metropolitan Company origiaally stated that 
they could supply at almost any voltage, giving some customers 100 
volts pressure, but the majority desired to bs supplied at 50 volta 
pressure, as there was found to bo a distinct advantage in the ute of 
50-volt lamps. Taey were far more efficient, and the cost was not 
‘po great. This bore out the present experienos. Нз E ges agreed 
with the author as to the advisability of making danger as 
apparent as possible, but at the same time it was essential that death 
гаре should not be left, and that everything should be as safe as 
possible. He did not think that the membsrs need trouble them- 
selves with regard to the heating df the mains in rand ei, | 
as the cable stood. Seme tests which were made by the Liverp 
inspector on Callender's mains which were originally laid down in 
Liverpool proved that they were within the bounds of safety. 

Mr. KirGouB, in reply to Mr. Oowan, stated that with regard to 
the Westinghouse wattmeter, he found that a 1 per cent. change of 
frequency caused about j per cent. error. The switchboard boxes 
were filled with oil, and the rubbing contacts had proved to be 
exceedingly satisfactory. "With re to the Andrews return cur- 
rent cut-out, he did not like multiplying the mechanical contrivances 
at the sub-stations, and the use of that method for their extensions 
wculd depend largely u @ experience of others. He had not 
had much experience with 200-volt arc lamps, but there was no doubt 
- that 200-volt іпсаодеєсгпё lamps had a considerable lower efficiency 
than had 100-volt lamps. It meant great effort to get a 16-С.Р. 
200-volt lamp with a 3j watts per candle efficiency. With 
to the change over to 200 volts at Oheltenham, they offered their 
customers 8$ per cent. rebate if current were taken at a pressure of 
200 volte, consequently the 10 per cent. increase did not affect them. 
He promised to make some tests of feeder mains shortly, and he 
т се glad to communicate to any member rezarding the results 

esired. | i 


ELECTRIO LIGHTING PROGRESS IN 
| ST. PANCRAS. | 


Tua chairman of the Electricity and Lighting Ccmmittee (Dr. 
Walter Smith) has presented to the Vestry a report recording the 
chief matters which engaged the attention of the committee d 
1898. The report shows that in the 12 months 176 additional con- 
sumers were connected to the mains, these representing a demand for 
supply to 5,974 16-0.P. lamps, 36 arc lamps, and 13 motors of a total 
of 124 horse-power. The net result of the year's trading, after pay- 
ment of interest and instalments on loans, has been a profit of 
£4,175. In view of the utility of the tables compiled by Mr. H. J. 
Mensies (the former chairman of the committee), Dr. Smith has 
thought it desirable to continue them in the present report. 

The first table, which relates to the revenue and expenditure of the 
electricity undertaking since the inauguration of the first station in 
1892, shows that the aggregate profit made down to the end of 1898 
amounts to £14,939. two years, 1892 and 1896, a deficit totallin 
£3,493 was made, thus reducing the profit to £11,446. The seoon 
table gives the number of units sold and the cost and price realised 
per unit. It is as follows:— 


Usirs Вогр, Prios Reatismp AND Совт. 


| Average 


| Average 
Year | amer oí unita rion cost of 58 | pis 

` realised. production. and capital. 

pPior unit 
| | 

| d. | d. d. d. 
1892 435,619 | 6 4'6 2 28 6 58 
1893 | 591,893 6 35 18 63 
1894 719,484 | 56 3:2 18 60 

1895 819,987 53 36 | 16 51 

1896 1,201,429 5 4 8:8 20 ' 68 
1897 1,520,354 53 29 | 13 42 
1898 1,996,877 4°59 | 294 | 1:16 4°09 


In the third table, details are submitted analysing the ооң in 
pence per unit. 


Y ANALYSIS OP Costs m Pence РЕВ Unte. 


Maintenance! Rente, 


| on, | M г Other: 
, Year. | Coal. | waste,. Wages. end ер» pesci Ment. ex. Tou 

| | M нове | taxen. тезка, 

ё, а, d. d. d. | d. ё, d. 
1892 163 24 130 34 Zi% d i" 
1809 138 17 72 | 92 | — 84 | 09 3% 
1894 99 | 18 71 80 10 35 ц 33 
1895 | ой 67 118 100 96 19 349 
186. 99 | 17 72 | 107 19 3 20 380 
1897 84 69 861 92 09 | 94 | 19 389 
| 
| | 


A comparison of the costs in Bt. Pancras with those obtaining ic 
the case of some of the London companies is given in the fourth 
table. This indicates that the corresponding total cost with the 
Oharing Oross Oompany is 2:32d. per unit; the Chelsea Company 
295d ; the Kensington Company 3041.; the St. James's Company 
1944 ; the Westminster Company 2 281.; and 87. Pancas 2 93d. Ia 
the fifth table it is shown that the capital expenditure in &. 
Pancras at the end of 1898 had reached £241,993, cr at the rate of 
24. 5d. per unit, sold in that year; 25. 9d. in 1897; 3s. 1d. in 1896; 
27. 84d. in 1895; Sa. 044. in 1894; 3s. 24d. in 1893; and 4s. 1d. rper 
р gad to th Regent's Park station the report pointe ost that 

ith re e Regent’s Pa on a 

the «x'ensions are progressing, and that it is h they will be 
completed in order to meet the coming winter's demand. The plant 
to be installed under existing contracts comprises two 750-H.P. 
engines and dynamos aad four dry back marine Boilers with 
condensing plant and feed water heaters. Ia addition to these the 
Vestry recently sanctioned a further expenditure of £19,000 for two 
other engines of similar powers and two additional boilers. The p'sat 
at the King's Road station is now fully employed, and the question of 
extending the station is receiving the attention of the Electricity 
Committee. In the meantime the water in the North Metropolitan 
Oanal is being utilised for condensing purposes. 

The report then deals with the extensions in the public are 
lighting and gives a complete and comprehensive list of the streets 
in which mains aro laid throughout the parish. I¢ mentions that 
duriog the year one claim was made under the Workmen's Oom- 

on Act, and that this was renege T payment of £9) 
under the policy taken ont with the Bco Employers 
Iasarance Company. The 8 capacity of the Regent e Park 
station is 1,060 kilowatts, and that of the King’s Road station, 790 
kilowatts. In conclusion, the report gives the following table, show- 
ing ic es demand upon the two stations during the year ending 

Apri t:— 


| Amperes, 
Month, ———— Total amperes. 
, Regent's Park. King's Road. 
1898. 
May... 5,240 2 950 8 220 
Jane... 4,070 2.870 6.940 
July ... А 4 820 2 780 7.600 
August ... as 4,259 2,993 7,243 
Sep*ember 5,100 3,680 8 780 
Octcb эт... 5.800 4,540 10,340 
Novembar 6 310 4,870 11,210 
m М 6,5:0 5,030 11,590 
1899. 
January 7,180 4,830 12,010 
February 6,660 4.850 11,620 
March . 6,140 4,805 10,945 
April . p 6,500 4,650 11 150 


ALUMINIUM FOR SWITCH WORE, BUS 
BARS, &c. 


Br ERNEST KILBURN SCOTT. 


THE rise in copper is becoming a serious matter for electrical 
firms, and although there seems little doubt that it will 
eventually collapse, this desirable event may not happen for 
many months, Oae reeu't of the rise productive of much 
good is the increased attention which is being given to 
aluminium as an electrical conductor. Owing to i 

production,* the price of aluminium has been gradaally 


* In the United States of America the total output of slsminiem 
during 1897 was over three times the output of the year 1896. 
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creeping down until, taking into account their relative con- 
ductivities and weights, the two metals, alaminium snd 
coppers almost overlap at present prices. 

advantage of using aluminium on a large scale as an 
electric conductor was first recognised by the Aluminium 
Reduction Company at Niagara. About 8,000 H.P. had to 
be transmitted at 860 volts, continuous current, from the 
turbine house on the river bauk to the reduction building at 
the top of the cliff, a distance of about 280 feet, and for 
this purpose a number of bare aluminium rods, about 1-inch 
diameter were employed. Current was also distributed to the 
various aluminium pota by means of rectangular section bus 
bars of aluminium of about 7 square inches cross-section. 
The plant was put down about three years ago, but even at 
that time the total cost of the installation is said to have 
shown a saving over copper, and the company's engineers 
were convinced that aluminium had a future as an electric 
conductor. | 

Of course, owing to its greater sectional area for a given 
current, it is as a лге conductor that it shows to best 
advantage. There are many cases where it could be used as, 
for example, the bus bers of large &witchboa-ds either to 
fasten directly on the slate or be supported behind the board 
by projections from the cast-iron standards. The increased 
sectional area gives larger contact surface for connection 
bolte, cable eyes, &c. 

As Connections between Accumulator Switches and the 
Regulating Cells.—This is always a very heavy item, but 
especially so where the generating station is badly planned 
and the switchboard a long way from the regulating cella. 

As Switch Arms.—Heavy currents and long breaks 
necessitate switch levers of 18 inches, or even more, in 
length, and these if made of & copper alloy or gun-metal 
bring considerable stress to bear on the slate or marble on 
which they may be mounted. Obviously, with a light weight 
switch arm a more sudden break can be allowed. 

For Transmission of Power Lines.—Many of the long 

istance transmission schemes abroad are for mines, &c., 
situated in most іпасоеєвіЫе places, and therefore on account 
of the considerable raving in the weight there seems to be 
an opening for the use of bare alamininm wire, and 
incidentally also there would be a slight saving in insulators. 

For Removable Telephone and Telegraphic Lines.—The 
reduction in weight is a specially valuable feature for field 
rag pe | purposes, as the size of the conductor for such work 
is fixed at a certain minimum size for mechanical reasons. 
The saving in weight over copper is therefore practically as 
8:8 is to 1. 

Portable Testing  Instruments.—Some of the portable 
teming sets, ammetera, ohmmeters, &c., at present on the 
market are exceedingly heavy, and although there are com- 
рагашучу few users of such apparatus, makers would un- 

btedly find it pay to use the lighter metal more freely. 

Brush-holders.—Alumiuium alloy castings have been used 
for brush-holders because of the variation of pressure (due 
to gravity) between the brushes on the top side and those 
on the under side of acommutator. The lighter castings 
reduce this variation, whilst at the same time the total 
weight on the brush rocker is considerably reduced in large 
machines. 


Pare aluminium has a specific conductivity 67 per cent. 
that of pure copper. With J per cent. of impurity the con- 
ductivity is reduced to 61 per cent., whilst with 1 per cent. 
impurity the conductivity is 59 per cent. It is when we 
compare the castings made in the two metals that aluminium 
shows to best advantage, for although both must be alloyed 
with other metals to give sound castings, the reduction in 
conductivity on this account is relatively greater with copper 
than with aluminium. Good nickel aluminium castings oan 
be made having а conductivity of 45 to 50 per cent. that of 
rolled copper, but it is very seldom that ordinary copper 
alloy castings such as are used every day for switch work and 
similar зев exceed this figure. There is little difference 
in the tensile strengths. 

For some time there was a difficulty in getting good 
aluminium alloy castings, but this has now practically dis- 
appeared owing to brass founders and others having learnt 
by experience the p2culiarities of the metal. Soldering and 
brazing, although they can be коп, are still drawbacks 
when comp with copper, but there is this to be con- 
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sidered, that for most of the purposes enumerated above 
mechanical joints may be used; in fact, for some purposes 
they are preferred. | | | 


— 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFICATIONS. 


NEW PATENTS.—1599. 


Compiled expressly for this journal by W. P. TmHowrsom & Oo., 
Electrical Patent Agente, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. | 


eee 


9,600. "Improvements in electric telephony." C. ADAMS-RANDALL. 
Dated May 8th. 

9,607. “ Improve ments in phase transformers and the application 
of the same to starting monophase electric motors.” E. B. WBDMORB. 
Dated May 8th. 

9,616. '"An improved method of laying advertisements, 
pictorial or otherwise, by proj:ction with lenses and clockwork move- 
ment or electric motor.“ W.THomsom and the “JacrHo” PATENT 
AUTOMATIC ADvgeRTISING Lamp Company, ІлмітЕр. Dat:d May 8th. 

9,622. "Improvements in electrically heated smoothing irons or 
the like.” W. D. FmRausosand T. H. МоМовват. Dated May 8th. 

9,631. "Improvements іа or connected with electrical conductors 
and anodes for electrolytic and similar purposes.” THE GENERAL 
ELEcTROLYTIC РАВЕМТ Company, Ілмттвр, L. Hanarmaves and 
W. 8товвз. Dated May 8th. (Complete.) 

9,632. “An improved high insulation lampholder" F. W. 
Heaton and H. Surrg. Dated May 8:h. (Complete.) 


9,659. “Improvements in electric signalling instraments.” Н. W. 
BornrLivam. Dated May 8th. ö 

9,672. “Improvements in electric switches.“ J. E. SPAGNOLETTI 
and J. CRoO RES. Dated May 8th. (Complete.) 

9,674. Improvements in telephones" E. Wirsom, O. J. Evans 


and Н. Gopsat. Dated May 8th. 

9,681. ‘Improvements in circuit breakers.” R. BzrriELp. (L. B. 
Stillwell, United States.) Dated May 8th. 

9,707. “А new or improved magneto-electric machine.” H. A. 
Dawson. Dated May 9:h. | 

9,721. "Improvements in electrical distribution boards.” J. В. 
Onara, jun. Dated May 9th. | 

9,723. “Improvements in thermopiles.“ E. D. Youna. Dated 
May 9th. 

9,729. “Improvements in or relating to the Marconi system of 
wireless telegraphy.” G. H. Surrg. Dated May 9th. 

9750 "Improvements in printing telegraphs.” B. J. B. Мита 
(J. R. Tucker, O. O. Hinckley, and K. Himrod, United States.) Dated 
May 9th. (Complete.) 

9,791. “ Improvements in apparatus for receiving Herts electric 
undulations or waves.” E. DucRETET. Dated May 9th. (Complete.) 

9,811. ‘Improvements in or relating to the manufacture of insu- 
lating material for electric cables and the like" G.E. Hzyr Га. 
Dated May 9ih. 

9,813. “Improvements in telephones, microphones, and the like, 
and in switch mechanism for same, sutomatically operated by the 
introduction of а coin." Dated May 9th. 

9,822. “А new or improved switchboard or block for elec‘sical 
purposes" A. L. W. WARD and K. WirLsom. Dated May 10th. 

9,848. "Improvements in electric letter boxes and call boards.” 
J. P. Mooam. Dated May 10th. 

9,882. ‘Improvements in electric ligating apparatus, especially 
applicable for alri and other vehicles.” Е. J. PRESTON (of the 
firm of J. Stone & Oo.), and A. B. бш. Dated May 10th. 

9,894. “Improvements in, or connected with, lamps or lanterns.” 
8. WiLLouGHBY and Е. J. Wickenpes. Dated May 10th. | 

9,938. “А new or improved protective coaduit for the carrent 
conveyers of electric railways.” A. PETEENBORGER and A. HAISL. 
Dated May llth. (Complete.) ; 

9,966. “Improvements in the manufacture of protecting casings 
or tubular stractures for electric cables.“ A. J. Bourr. (J. Jung- 
bluth, Germany.) Dated May 11th. (Complete.) 

9,972. "'Iaverted third rail electric railway system.” L. E. War- 
xis3. Dated May 11th. 

9,981. Electrically-driven machines." T. Н. JcszrH and J. J. 
EnmaxmaEIOH. Dated May lith. 

9,987. Ad improved binding post or device for connecting elec- 


trical a tus" H. H. LARS. (A. В. Shattuck, United States.) 
Dated llth. (Complete.) 
9,989. “Improvements in, and relating to, the governing of 


engines used for driving electrics generators in electric distributing 
systems.” H. A. Mavoa. Dated May 11th. 

9,999. “ Automatic electrical ring-off appliance for telephone sta- 
tions.” Sizmens Bros & Co., Lrp. (Siemens Halske Ac'ien- 
gesellschaft, Germany.) Dated May 11th. (Complete.) 
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10.016. Automatic electro-magnetic switch applied to incan- 
descent lamps for lighting the same in series to prevent the pos- 
sibility of a pillar being in darkness.” F. CanTIn. Dated May 12th. 

10,029. ‘Improvements connected with the controlling of shop 
window illuminating electric lamps and the like." W. DoUGrAs. 
Dated May 12th. (Complete.) 

10,085. “Improvements in apparatus for the production of ozone 
by electricity.” J. H. Lamenuy. Dated May 12th. 

10,040. "Improvements in printing telegraphs.” L. OBREBOTANI 
and A. S. nnn Am mn. Dated May 12th. (Complete.) 

10,065. “ Ап improved antiseptic mouthpiece for use in connection 
with telephones and the like" H. Н. Laxe. (С. W. Hutchings, 
United States.) Dated May 12th. 

10,081. “Improvements in electrical resistances and similar 
apparatus" M. Levy. Dated May 12th. 

10,094. “A device for shielding fallen wires from overhead 
electrical conductors, and for supporting the latter.” G. S. Horwzs. 
Dated May 13th. 

10,095. “A device for shielding fallen wires from overhead 
electrical conductors.” T. Horuzs and A. Burrg. Dated May 13th. 

10,105. “Improvements in and relating to incandescent electric 
lamps.” F. Sapien. Dated May 13th. 

10,109. ‘Improvements in joint boxes for electrical installations 
and connections therefor.” G. Wmxmwon. Dated Мау 13th. 

10,119. “Improvements in electrodes for batteries." G. HDL. 
Dated May 13th. (Complete.) 

. 10,124. “Improvements in apg is instruments" P. B. W. 
KmgsHAw and Н. Н. Внанез. Dated May 13th. 

10,130. ‘Improvements in and relating to electric arc lamps.” 
J. W. Ewart. Dated May 13th. 

10,188. “Improvements in systems of control for electrically- 

d vehicles" Тив Barwe Тномвом-Носеток Company, 
. (W. B. Potter, United States.) Dated May 13th. (Complete.) 

10,134. 5 in controlling devices for electric motors.” 
Тив BatrisH THomson-Hovustom Company, Lrurrmp. (F. E. Case, 
United States.) Dated May 13th. (Complete.) 

. 10,135. “ Improvements in controlling devices for electric motors.” 
TuE Ввгтізн Toomson-Hovustom Company, Lrurrgp. (W. B. Potter, 
United States.) Dated May 18th. (Complete.) 

10,186. "Improvements in systems of controlling electrically 
Moose railway trains" Тив Ввгтзн Тномвон- Hovusron 

MPANY. (H. W. Beck, United States.) Dated May 13th. 

10,150. “Improvements in thermostatics.” F. W. GorpBr. 
(L. Morgenstern, Germany.) Dated May 13th. 

10,153. “An improved method of controlling mechanisms by 
means of Hertzian waves." E. Wirson, O. J. Evans, and H. Gopsar. 
Dated May 13th. 

10,163. ‘Improvements in magnetic circuit breakers.” Н.Н. 
Laxe. (W. M. t, United States.) Dated May 13th. 

10,164. Improvements in interrupters for electric currents.” H. 

. мон. Dated May 13th. 


Copies of any of these Specifications may be obtained of Mosars. W. P. 
Tompson & Oo. 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 

12,455. “Imprcvements in and relating to prepayment devices 
75 е with 5 E ee Date Ма] 20th, 1897. 
ephones :— Relates to telephonic apparatus operate a special 
key, purchasable previously instead cf by a Pe agis The ke thrust 
into a rotary holder disengages a bolt by its cam-groove, and is then 
turned through a quarter of a revolution into the position shown, so 
that it engages a pair of jaws which extend from a sliding rack in 
ent with a pinion loose on a handle shaft. The shaft which 
have to be turned to ring up the connecting clerk is coexial with the 
~ handle shaft and has a ratchet clutch engagement with it. Normally 
it is locked by a bolt engaging a fast notched wheel, but an arm prc- 
jecting from the key-holder draws the bolt. After ringing up the 
clerk and getting connected, the user turns the handle in the reverse 
dir ction, whereby through the intervention of another ratchet clutch 
the low pinion is turned, and the rack draws the key into the 
apparatus. The key thrusts before it the vertical arm cf а bell crank 
having a horizontal arm, which lifts a rack Lar, the tubsequent 
det cent of which is timed by clockwork. Both in rising and descend- 
ing the bar makes two signals which tell the controlling clerk when 

to let the conversation begin and end. 10 claims. 


12,469. ‘ An improved method of ananging the coils of a set of 

electrical resistances, and means for manipulating tke same.” J. Н. 
Reeves. Dated May 20th, 1897. Resistances arranged in lel 
sets connected in two circuite are provided with blocks and plugs, 
such that insertion of one plug cuts out corresponding resistance in 
both circuits. Two series of blocks are separated by insulation and 
connected to the resistances. Each plug is made with two conduct- 
ing rings separated by insulation. 1 claim. 
. 12,549. “ Improvements in plates for accumulators.” W.MA3ERT. 
Dated May 20th, 1897. Plates or electrodes are built up of bars or 
ribbons which are corrugated, as shown, for the purpose of more 
securely holding the paste. The projecting portions of ribbed plates 
may be treated in the same way,and polygonal or other gratings may 
be corrugated at the edges. 2 claims. 


. 13,267. “Improvements in transforming alternating into oan- 
tinvous electric currents or vice versd. A. MULLER and Н. Tuponm. 
Dated May 26tb, 1897. Relates to means for converting alternating 
iato direct currente, and. vice versd, for charging batteries, 
&c. In converting an alternating current from a generator, a com- 
mutator is driven synchronously by a motor, and to prevent 

at the contacts a po on battery is switched in for the 

when the tension of the current is below that of the 

ba . The commutator carries a number of contacts, 

with rings on which the brushes rub, connected with the battery. 
Between these contects are contacts connected to the rings on whick 
the brushes rub, connected with the polarisation battery. The 
brushes are connected to the generator. The apparatus may be used 
for converting continuous into alternating currents su a 


, continuous current from a battery or other source, an tbe 


commutator by a suitable motor. Similarly, it is stated, polyphase 
currents may be converted, and vice versá, 1 claim. 


13,970. 


together and to connecting rings. 
nections of & ring armature in an 8-pole 
points arranged similarly with regard to like poles, N.S., being com- 
nected together and to one of the collecting rings, to give three-phsse 
currents ; the armature is also connected for con to an ordinary 
continuous current commutator, not shown. The object is to eleo- 
trically balance the armatures. 2 claims. 

13,974. ‘Improvements in lightning arresters.” Тив Barry 
Tuoxsow-Housrow Company, ІлмітЕр. (Axel Ekstrom) Dated 
June 8th, 1897. A series of conducting balls are mounted om an 
insulating base. The ball at one end is connected to lines, while 
number of balls at the other end of the series are connected by wires 
to fuses to earth. As each fuse breaks an extra spark gap is 
formed. Anon-induotive resistance may be connected to the 
4 claims. 

20,919. Machine for painting electric casing and the like.” G. 
Corrmo and ы UE 3 oe llth, 1897. 
to apparatus for electric gs and similar strips. 
caning is by rollers through a receptacle in which broshes 
rotated to t the sides of the casing. The shafts of 
and of the brushes are all geared together by wheels. 
fed by a pipe from a receptacle. The surplus paint drops 
and serves to feed the lower brushes. The receptacle is fi 
a tap to draw off the paint from the well when required. 3 


20,996. "Improvements in electrical cut-outs.” O. M. Dorman 
апа В. A. SH. Dated September 13th, 1897. The vente im fase 
cases are covered by a layer cf wire gacz3 or other permeable incom- 
bustible material. The vent is cloeed bya layer (f wire gauze or 
other porcus fabric. In a modified ce in which a channel or 
chamber in the base is filled with incombustible material such as 
asbestos, or a bundle of wires or the like. A porous fabric may also 
be arranged. The fuse case may be piracy constructed of gasse 
after the manner of a Davy lamp. 3 ; 


21,110. ‘ Improvements in arc lamps with double globes.” W.H. 
WHEATLEY. Allgemeine Ellektricitatse Gesellschaft, Germany.) 


| 


БЁР 
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оп a plate. The upper carbon passes through a circular clutch which 
is connected by links 

magnet carried on the plate. The clutch consists of a blcok having 
radial slots to receive rollers, and an annular slot to receive short 
axles on these when the clutch is lowered, the rollers are moved 
upwards and outwards by contact with an annular 
the carbon. The inner globe is closed by a cover which rests om if 
and is held in place by the guide rods. The outer globe is cemented 
into the bottom of a cylindrical casing which is hung by links from 
hooks on a sling. The plate of the lamp rests on the casing and is 
held in place by pins engaging vertical slots in the sling, thus closing 
the casing and outer globe. 5 claims. 


22,206. Machine for making storage battery plugs." O. Porren. 
Dated September 28th, 1897. Consists of a machine for coiling up 
lead ribbon into spiral plugs for use in secondary batterier. The 
ribbon may first be fed between two adjustable rolls, one of which 
has a grooved surface so as to form a ribbed or roughened face on one 
side of the ribbcn, but this operation may be dispensed with, or be 
ctherwise performed. The ribbon then pona between two adjestable 
feed rolls, and is cut into pieces cf the length ribs by а revolving 
cutter. The length required may be varied by altering the speed of 
the cutter. The ribbon is then fed along by a reciprocating 
and passes under a wheel and over a spring roller Letween two 

ved or roughened surfaces, the former of wbich rotates while the 

er is pressed upward by springs, so that а coil is formed. Та а 

modification the surfaces are rectangular instead cf cylirdrical 9 
claims. 

27,508. "Improvements in and connected with the ¢xtraction of 
gold by electrolysis." O. Marca. Dated November 23rd, 1897. 
The object of the invention is to provide a suitable spparatus for the 
extraction of gold frcm ores by electrolysis. A veseel of any com- 
venient shape has the bottom floored or tiled with carbon plates, and 
having attachments for electrical connection. This floor forms the 
anode. The vessel is then partly filled with crushed ore and s solution 
of any suitable chloride. At the upper part of the vessel а зу is 
placed with a perforated bottom. In this tray a plate of metal is 
placed to form a cathode. 4 claimr, 
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SMOKE AND ITS DIMINUTION. 

Mr. Bryan DomkiN writes on this subject in the Engineer, 
dealing chiefly with the various methods adopted for 
measuring smoke. We need not recapitulate these. They 
are various, and inclade from photographs of chimney tops 
when smoking, classified according to a more or less arbi- 
trary manner, as means of comparison, to the filtration of 
the black particles from a given volume of rejected gases. 
Other systems are equally cumbersome and inapplicable in 
general work. The number of scales or degrees proposed to 
classify smoke has been from as low as three up to as high 
as 10. Both these numbers are considered by Mr. Donkin 
to be extremes. Five shades as employed in Switzerland 
appear to him a good number, and he bas used them all. 
` The Swiss shades may be described as (1) white trans- 
parent vapour; (2) light brown; (8) brownish grey; (4) 
dense smoke; (5) thick black smoke. Germany, also, has 
largely adopted a scale of five, but equally empirical, and 
each ubserver is thrown on his own idea of what each word 
description really means. 

The author refers to the Ringelmann smoke scale as the 
best yet presented. We have ourselves used the Ringelmann 
scales with pleasure, and have previously referred to them in 
these columns. Some further description will not, however, 
be out of place. 

Ringelmann represents different shades of colour by means 
of two series of black lines drawn regularly at right angles 
on a sheet of white paper. He varies the breadth of the 
lines so as to shut out more or leas of the white surface. 
Seen at a distance of about 80 feet or 100 feet, though we 
have found 50 feet a very convenient distance, there is 
nothing visible of the chess-board appearance; the white 
rectangles and black lines merge into a uniform tint of 
grey. 

In using the Ringelmann shades we hung the paper where 
we could see both it and the chimney to be tested, and it 
was not difficult to determine which shade represented most 
nearly the particular smoke shade from time to time. Апу- 
one can draw these diagrams for himself to any size he may 
desire. It is of course essential that they should be accurate 
when they will form a standard of comparison, and as such, 
in France, America, and in this country, they have already 
been printed. There are six shades, No. (0) all white, to 
No. (5) all black for very black smoke. 

The intermediate shades of (1) light grey, (2) darker 
grey, (3) very dark grey, (4) black, are drawn as follows :— 

1. Black lines 1 mm. thick; white spaces 9 mm., the 
black lines crossing at right angles. 

2. Black lines 2°3 mm. thick; white rectangles 7°7 mm. 

8. Black lines 3:7 mm.; white rectangles 6:3 mm. 

4, Black lines 5'5 mm; white rectangles 4:5 mm. 

Thus all the black lines are drawn at 10 mm. apart, centre 
to centre. They may be drawn to double scale and photo- 


graphed down, the ratio of black to white will be the same, 
C 


= 882 


but the distance for them to be placed from the observer will 
vary. The true distance is that at which all the lines merge 
into an even shade of grey all over the surface. Mr. 
Donkin advises two observers, one to note colour, the other 
to plot same every minute on a chart, upon which the par- 
ticulars of stoking should be noted. We agree with Mr. 
Donkin that Ringelmann’s scales are the best. They are 
much used in France. 


THE COAL SUPPLY OF KENT. 


Rome nine bore holes are in progress in Kent with a view 
to the finding of coal. Since the deep borings at Totten- 
ham Court Road, Turnford, Harwich, and other places, 
demonstrated the existence below the comparatively recent 
strata of the London Basin of old rocks at a comparatively 
small depth, and the later boring at Culford showed pre- 
carboniferous rock at a depth of little over 200 yards, there 
has cet in a strong disposition to prove the opinion of 
Godwin Austin, expressed 48 years ago, that beneath Kent 
there probably existed hidden folds of coal-bearing rock 
forming & portion of the coal field of which the fields of 
Somersetshire and the Ardennes are but extensions. Already 
proved near Calais, Dover seemed particularly suitable as а 
place to be tested, and shafts are now being sunk to win the 
seams there found. It is to be hoped that success will attend 
there «fforts at a depth of 2,000 feet; a 2-foot or even a 
4-foot seam of coal is costly to get, and much depends on 
cheap carriage to market if the coal is to be sold at a profit. 
Excepting the pits which may have access to the sea, the 
prospect of sufficiently low freight rates by the existing lines 
in Kent is not very reassuring. Coal brought to London by 
the Northern lines is charged fully twice as mach—indeed, 
four times as much—as ought to pay handsomely for 
carriage, and, so far as this goes, the Kent coal, if obtained, 
will only have to compete with fuel of unnecessarily bigh 
price, and could the Kent coal be carried to market for & 
reasonable tum, it ought to be possible to mine it at a profit. 
Coal can be delivered in the neighbourhood of pits in the 
North and Midlands for, вау, 5s. per ton. There is a huge 
margin for carriage between a selling price of 5s. per ton and 
the London price of 152. and 208. 

For some reason not very easy to fathom, the southern 
railroads of England appear all to have fallen into thoroughly 
incompetent management. They appear unable to conduct 
either passenger or goods traffic on lines which suggest them- 
selves to common-sense men. With coal within 50 miles of 
London, in a district where, even if well managed, the rail- 
ways are insufficient to properly serve the district, there should 
ba some prospect of constructing an entirely new and direct 
main line to London, with branches to the new coalfields, 
and working by electricity. The current could be cheaply 
generated at the mines and transmitted upon the high tension 
system. Being а railroad, and fenced in, а third-rail system 
only would be necessary. Being originally devised for elec- 
tric traction, there would be no old plant to throw away, £o 
dear to the heart of the average railway director. 

It may be that while some of the coal found will be of 
excellent quality, much of it may be quite inferior. Here, 
again, starting ab initio, what may be а poor steam coal may 
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be eminently suitable for gas production. 'The employment 
of large and comparatively tall gas producers of the blast 
furnace type with electricity generated by gas- driven 
machinery presenta itself at once as embodying- all the 
features of latest modern practice, while at the same time 
power is being produced from coal without smoke. Such a 
utilisation of coal—and the Kent coal will be of bituminous 
variety—in an agricultural district where manures are so 
essential to the crops and smoke is undesirable, presents itself 
as a means of producing power smokelessly, and, if it is 
desirable, of manufacturing sulphate of ammonia, as in the 
residuals plant of coal-using blast furnaces. The objection 
on sesthetic grounds to the finding of coal in Kent and Sussex 
would still exist. It would be impossible to carry on such 
an industry without some harmful resulta. But it ought to 
be possible, and it is possible, to condact the operation of 
coal getting and power production so innocuously as not 
to be noticeable exoept by actually seeing the works. The 
visible effect on vegetation ought to be nil. Dicfigurement 
should cease at the boundary wall of the pit head and power 
house. All this is possible, and economical. 


Electricity in a Ceylon Tea Factory.—From the 


Ceylon pen we understand that electrical power trans- 
mission has been adopted by Messrs. Whittall & Co., who have 


laid down a plant at Hayes Estate, in the Morowaka korale, 
the property of the Union Estate Company. A waterfall 
situate a third of a mile from the estate, with a fall of 
250 feet, develops in a Pelton wheel 18} brake H.P., and this 
drives various machinery, including a Brown’s roller, a 
32-inch Rapid roller, an Economic roller, a Downdraft 
Sirocco, a No. 8 Deesicator, a Venetian dryer, a Roller 
breaker, and a made-tea sifter. Overhead conductors (bare) 
convey the current to the motors in the tea factory, rubber 
insulated cables being used within the building. The plant 
is entirely in the hands of coolies, and it was erected under 
the supervision of Mr. Garratt, engineer to Messrs. Whittall. 
The scarcity of fuel and the difficulties of transport in such 
parts of the world should lead to considerable developments 
of this nature, where the water power available is sufficiently 


large for the purpose. 


Standards for Direct Connected Sets.— At the May 
meeting of the American Society of Mechanical Engineers 8 

per by Mr. Stanwood was read, in which attention wes 
Am to the necessity for some ani in practice as regards 
generator sets. It was observed that electrio generators, being 
built without reference to the engine to drive them, had 
played havoo with standardised engine construction. 90 
sentatives present from both the engine and dynamo building 
industry took part in the discussion, and a there was 
really no difficulty in deciding upon a set of standards which 
would accomplish all the author aimed at, and it was unsn'- 
mously agreed that the rociety should communicate with the 
American Institute of Electrical Engineers with a view to 
the appointment of a joint committee to determine and 
recommend a set of standards of capacities, speeds, and 
dimensions of those parts effected by the combination cf 
engines and dynamos in one set. Thus, again, we find prac- 
tice is being standardised. It is sometimes thought that 
standardising leads to the stoppage of progress. Thie is not 
necessarily the case. Ita tendency properly controlled is to 
check hasty changes, but with proper discussion it tends also 
to make known novel points and improvements, 8 
standards can be developed on sound lines. But standardisa- 
tion is perhaps chiefly beneficial in putting a stop to the waste 
and inconvenience of a too great multiplicity of types. In 
engineering there is no objection to distinct gpecies— we do 
not desire too many variants on these species, 
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THE EXPERIMENTS OF PROF. HUGHES ON 
ETHER TELEGRAPHY. 


Br J. MUNRO. 


Pror. Нсанез was kind enough to show me his original 
experiments on ether telegraphy whilst he was at work on 
them, but although I suggested their publication he declined 
to sanction it. Now that Mr. Fahie has drawn the secret 
in a letter from him, I am able, by his courtesy, to write the 
following account of them :— 

In 1877, as we already know, Prof. Hnghes, confined to 
his rooms with a cold, began the experiments which led to 
the invention of the microphone. Не seems to owe that 
chill the better part of his renown ; for it introduced him to 
a series of discoveries which hung together. In workin 
with the microphone he was troubled by induction, an 
devised not oniy a method of annulling it on telephone 
lines, but the induction balance and sonometer. A still more 
valuable prize was lurking in this corner of research, like a 
nugget of gold in the sand of the prospector, and had he 
been careless or unskilled he might have missed it, as many 
miss their luck, for want of eyes to see. 

When at work on his induction balance, a battery and 
interrupter in the primary, and a telephone in the secondary 
cirouit, he was troubled sometimes with & noise in the tele- 
phone, and could not get a balance. The souroe of the evil 
was & loose joint in the wire of the secondary circuit, and on 
substitating a microphone for it he found a similar disturb- 
ance in the telephone. Apparently the effect was not 
caused by the induction of the primary on the secondary coils, 
which he could suppress by adjustment, but was directly due 
to the “ extra Г” produoo] at the l'aberrupter in making 
and breaking the current. ! 

The phenomenon was new to him, and he began to investi- 

it, with his usual self-made apparatus of the simplest 
ind—sewing needles, bits of cork, wood, and carbon, odds 
and ends of wire, pomade bottles, penny boxes, purchased at 
a 5 and apg y for poing false teeth, not = 
getting, of course, the indispensable sealing-wax to sti 
the parts together. I am afraid that a dealer in old 
curiosities would scarcely give the entire collection house 


room. 
The infinite pains Prof. Hughes must have taken are well 
shown by what remains of these instraments and the square 
black note books filled with numerous experiments in ink or 
pencil, dated or dateless, some of them marked extra- 
inary ” or “ important.” The most in ing or fruitful 
of them run from October to the end of 1879, but he did 
not quite abandon the subject until 1886. 
At the outset he joined a single cell, в (fig. 1), in circuit 


with a clockwork interrupter, 1, and a primary оой, o, from 
the induction balance. This “transmitter” was connected 
by a wire, W, several feet in length to the “receiver,” a 
telephone, T, in circuit with a microphone, M, and the 
* extra spark " of the interrupter was distinctly heard in the 
ро 
һе „B (fig. 2), а simple acid cell in a pomade 
bottle, e small mahogany bobbin, c, about 2 inches 
in diameter, wound with copper wire, covered with green 
silk, prodaced no visible spark when the current was broken, 
bat strange to say it seemed to charge the whole atmosphere 
and walls of the room for the moment. With a battery of 
six cells the effect was so strong as to damage the insulation 
of the coil. | 
The noise jn the telephone was influenced by the nature 
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of the extra spark. With an electromotive force of zu volt 
it was better than with several ocells. It was louder and 


clearer when the contacts of the interrupter were of metal to 
metal, not metal to carbon or carbon to carbon. Again, an 
nger apark, did not 

Indeed, the spark 


iron core in the ooil, though it gavea stro 
improve the sound, bat on the contrary. 


parks will 
improve the efficiency of the “ wireless te More- 
over, the sinuous currents necessary to transmit are 
unsuited for the microphone “ooherer,” and a wireless 


telephone” cannot be expected unless a different method is 


found out. 
Prof. Hughes tried many experiments to satisfy himself 
his receiver, in other words, his microphone and tele- 
phone, was influenced by the extraspark and not by the ordinary 
electro-dynamic induction. He inserted ooils in the trans- 
mitting and receiving circaits, placing them parallel and at 
right angles to each other, that is to say, in positions favour- 
able and unfavourable to induction, but without modifying 
the effect. He also reduoed the number of turns on the 
coil, c (fig. 1), and even eliminated it al bat when 
the battery and interrupter were only connected by 8 inches 
of wire, and the microphone to the telephone by as little, he 
still heard the sounds of the “make” and “break.” That 
electrostatic induction did not oount, was tried by 


inserti conductors of surface, for example, 
metal in the cirouita, and shifting their posi- 
tions with to each other. Apparently the influ- 
ence might be ibed as conduction than induction. 
In short, it was evident that the extra spark of the inter- 


rupter was able to charge the whole surrounding space. It 
Nri 
tions as а ing sper i ight or 

electrical rays impinging on the microphone produced а 
momentary current in it which caused a sound in the 


„рсе 

ome imagined that heat prodnoed the ordinary action of 
i one, and Prof. Haghes in seeking to explain the 
new effect supposed that the electric waves excited a thermo- 
electric current in it, and the fact that heating the contacts 
or making them of different materials enhanced the effect, 
is, perhaps, favourable to the view. If I may speak for 
myself, however, I regard the true cause of the action as a 
mystery at present. We may not understand it until we 
know what electricity is, but, on the other hand, it may help 
us to that knowledge. Seemingly, the action of the receiving 
telephones of the Elisha Gray and Edison, in which a fin 
rubs on a metal plate, and a style on а chalk cylinder are 

due to it. On suggesting to Prof. Hughes, however, that 
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electric waves might influence the chalk receiver as they do 
a microphone, and cause it to act, he thought the effect, if 
any, would be feeble. 

Of course it was highly important to find the most sensi- 
tive form of microphone to receive the raye, as we may call 
them. Contacts of metal are apt to “cohere,” or stick 
together, apparently by the electrical waves welding them. 
A microphone which is both sensitive and self-restoring, that 
is to say, does not cohere, is made with a carbon contact resting 
lightly on bright steel. 


where c is a carbon рас touching a needle, м, and s an 
adjustable spring of brass by which the pressure of the con- 
tact can be regulated with the disc, р. Au extremely sensitive, 
but easily déranged form of microphone is represented in 
fig. 4, where s is a steel hook, and c is a fine topper wire 


with a loop on the end which has been oxidised and smoked 
in a flame. The carbonised loop and steel contact are inserted 
into a small bottle, B, for safety. Another form of micro- 
phone which the Professor tried was a tube containing metal 


filings, which forestalls the Branly ooherer of 1894, but as 


the cohering of the contacta is a disadvantage, he abandoned 
it, and regards the name “coherer” as a mistake. Contacts 
of iron and mercury are sensitive, but very troublesome. 
Tron and steel cohere, but are sensitive, and keep well when im- 

in a mixture of petroleam and vaseline, which, though 
an insulator, does not bar the electric waves from them. 

Some of these ones, or cohererr, were found, by 
experiment, extremely sensitive to small charges of electricity 
{аг more sensitive than the gold leaf electroscops and 
quadrant electrometer. Even a metal filing on а stick of 
sealing wax carried enough electricity from a Leyden jar to 
affect the microphone it touched and give a sound in the 
telephone, but it had no effect on the electroscope or electro- 
meter. 

With such delicate receivers Prof. Hughes discarded the 
connecting wire, w, in fig. 1, and separated the receiver 
altogether from the transmitter —tbat is to вау, he uced 
the germ of a wireless telegraph.” His first experiment of 
the kind was made between October 15th and 24th, 1879, 
the transmitter being in one room and the receiver in the 
next, but a wire from the receiver limited the air gap to 
about 6 feet. The transmitter and receiver were both con- 
nected to “earth” by the gas pipes. Fig. 5, which is roughly 
drawn from the Professor’s own diagram, shows the arrange- 
ment. In another experiment, made about the middle of 
November, he connected а fender to the interrupter, as an 
exposed conductor of the radiations, or, to use a single word, 
a radiator. Instead of the fender he afterwards employed 
wires for the radiators and stiffened them with laths to hold 
them up. 

The use of an “earth” led him to make the receiving 
circuit through the earth, with tke telephone, T, joined to a 


Such a receiver is shown in fig. 3, - 


gas pipe of lead, and the microphone, M, to a water pipe of 
iron, as in fig. 6. The effect was very good, and he traced it 
to the different metals of the pipes forming & weak “earth 
battery,” by which a permanent current ran through the 


Second room. 


w, Wire; 5, Battery; 1, Interrupter; o, Coil; z, Earth (gas pipe); 
, i T, Telephone; M, M crophóne; z^ Earth. 


На. 5 


First room. 


circuit, In this case the electric waves influencing the 
microphone altered the webs ien of the permanent current. 
Acting on the hint, he included a battery in the circuit of 
the receiver. A single cell was more than enough, and even 
an electromotive force of -}th volt was sufficient. 

Prof. Hughes had now got all the principal elements of 
the “ wireless telegraph ” as we know it, since he was 
groping in the dark before tbe light of Hertz arose, it seems 
little short of magical that in a few months, I might almost 
вау weeks, and in using the simplest means, he foreetalled the 

е, gana Add 20 years. i ч 

ot о id he serid and receive signals through space 
this way all over his house, and from the third storey to the 
basement of Mr. Stroh’s factory in the neighbourhood, where 
he employed the receiver, fig. 4, heated by a spirit lamp, bat 
he would leave his transmitter iris dry home and walk up 
Great Portland Street with his receiver, holding the microphone 


Еа 6. 


in one hand and the telephone to his ear. The clicking of the 
transmitter could be heard for a distance of 500 yards up 
or down the street, and it seemed to die away at certain 
houses, probably because of nodes caused by interference of 
the electric waves, as proved by Hertz in 1887. Curious to 
tell, he also found that he could not hear so well when he 
turned ғо that his body was interposed between the trane- 
mitter and receiver, as though he stood in his own light ; bat 
he could hear well when another person—the late Mr. 
Despointes, superintendent of the Continental пата the 
Post Office—was planted before him in the path of. the rays. 
A trial made at the public baths, Tottenham Court Road, 
was unsuccessful, as the noise of the water made it impossible 
to hear the telephone. | 

In February, 1880, Prof. пе intending to read в 

per to the Royal Society, showed his 5 in con- 
fidence to the president, Mr. Spottiswoode, along with the 
secretaries, Profs. Huxley and Stokes. At first they were 
surprised, but Prof. Stokes afterwards declared that “ induc- 
tion " could сар them, although he considered there wat 
sufficient to make a paper for the Society. Prof. Hughes, 
believing that he had discovered a novelty, refused to oon, 
tribute the paper. Disheartened by the adverse criticism of 
a high authority, he drifted into researches on magnetism, 
and was content to sit and see others re-discover what be 
already knew, without making a single claim to priority. 
His golden silence has doubtless cost the world some 10 or 
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20 years of wireless telegraphy, and I presume that if the 
time were to go over sania he Would speak, but after all it 
may serve to redeem the age from a charge of self-adver- 
tisement, and we need not despair of modesty in merit, as 
long as we can show a man of action like General Gordon, 
and a man of science like Prof. Hughes. 


THE SCHATTNER STANDARD METER. 


In our issue of November 25th, 1898, we described an elec- 
trical prepayment meter, the Long-Schattner meter, which 
offers peculiar advantages in the simplicity of ita construction. 
Messrs. Schaitner & Co, of Timberhil, Norwich, who 
manufacture this meter, have found it so satisfactory im 
esie working that they have lately brought out an 
ntegrating meter for ordinary domestic supply designed on 
the same principle. The action of these S:hattner instru- 
ments depends on measuring the amount of electricity that 
has been supplied to a house by the less in weight of a 
cooper anode suspended in an elect c cell of sulphate of 
copper from the of a balance. The cell itself is also 
of copper, and the current or a known fraction of it 
dissolves copper from the ded anode and deposits it on 
the containing cell, maintaining the solation constant.. The 
idea of measuring a supply of electricity by the electrolysis 
of copper sulphate is of course very old—it is the basis of 
Elison's first meter—but this Schattner meter is interesting 
from the ingenions use made of the balance arm. In the 
yment meter the anode and the pan to receive coins 
g from one arm of the beam and are balanced by a fixed 
counterpoise on the other arm. When the fixed weight pre- 
ponderates the beam tilts, lifts a connection piece out of a 
pair of mercury cups, and breaks the house circuit. When the 
combined weights of the anode and the coins proc 
the beam tilts the other way and closes the house circuit 
through the mercary cups. ‘The insertion of a coin in the 
coin pan closes the house cirouit, which remains closed until 
the reduction of the weight of the anode by the current 
compensates for the addition of the coin and breaks the 
cironit again, Those of our readers who did not see 
the illustrated description of this meter will nevertheless 
recognise how directly this solution meets the conditions of a 
prepayment meter. The coin by its very weight provides 
not only an exact measure of the current purchaseable by it, 
bat also a convenient means of actuating the switch. 


Fig. 1 shows the extension of this design to an ordinary 
integrating meter. The coin and mercury switch are 
removed and for the fixed oounterpoise of the prepayment 
meter, а steelyard is substituted very similiar to the ateelyard 
of an ordinary weigh bridge. The adjustmente of the large 
and small weights are e by milled heads which project 
through the oover of the case, so that the weight of the 
anode can be ascertained at any time by turning the milled 
heads till the balance is brought to the zero mark. The 
machine is now, in fact, nothing more than a cathode hung 
in a copper sulphate cell from a simple weighing machine 
manipulated from outside the case. Oaly a fraction of the 


carried by a 


total current pan through the cell, the remainder being 

unt. The fall of potential in the meter is 
said to be only 7 volt at full load for a 100-volt circuit, 
and one cathode and cell will meter upwards of 1,000 units. 
The working connections are clearly shown in the diagram 
of fig. 2. B is the anode suspended from the short arm a of 


the balance in an electrolytic cell р. R is the shunt con- 
nected in parallel with the oell. ssis the steelyard. W.,, 
the heavy weight, hangs in any one of a series of notches, 
and the movement of the small weight, wi, along the whole 
length of the graduated scale is equivalent to the movement 
of w, by the distance of one notch. wWI is moved by an 
endless cord c c, by a handle at P., and w, by a rod omitted 
from fig. 2, but shown clearly in fig. 1. 

Now, with every increase of the distribution pressure of 
town mains, the accurate meterage of small currenta becomes 
of greater importance, and a simple meter which can be 
trusted to pick up the current supplied, say, to an 8-candle 
lamp working at 250 volts, and 2:5 watts per candle, should 
have a large demand. No meter has yet been proposed to 
do this comparable in simplicity with an electrolytic оеп, 


RECENT PROGRESS IN THE APPLICATION 
OF THE RONTGEN RAYS IN SURGERY. 


WHEN Röntgen's great discovery put into our hands the 
means of detecting the presence of metallic or other foreign 
substances imbedded in the tissues of the human body, every- 
body anticipated that great benefits would result from the 
application of the new discovery to surgery. Among 
Surgeons themselves, however, the opinions were more 
divided ; some even declared that nothing could be done with 
the help of the Róntgen rays that could not be done by the 
older methods. | 
Whatever may be the case in other branches of surgery, 
there can be no doubt that the Róntgen rays have made pcs- 
sible operations in ophthalmic surgery which hitherto were 
impossible; and this result is due chiefly to the beautiful 
instrumenta for localising the foreign bodies which have been 
elaborated by Mr. Mackenzie Davidson. The development 
and application of these instruments were explained by Mr. 
Mackenzie Davidson on 15th ult. in an interesting address 
to the Camera Club. 
-The object aimed at in Mackenzie Davideon’s Iccalisation 
5 is to find the æ, y, 2, or co-ordinates, of the foreign 
y, relatively to three fixed planes; and this he does by an 
риги in which the rays, passing through the foous of 
the lamp, the foreign body and its image on a photographic 
pee are represented by threads. When two images are pro- 
uced by placing the focus of the lampin two different posi- 
tions, the intersection of the two threads representing the 
rays in the two positions determines the position of the 
foreign body. Apparatus designed by Mr. Davidson on this 
principle has already been described in the ELECTRICAL 
REVIEW; but apparatus suffioiently good to localise a bullet 
in the trunk or the limbs was found insufficient to indicate 
with the necessary exactness the position of small particles in 
the eyeball. 
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In the first place the ordinary commercial focus tube was 
found to be not quite good enougb, inasmuch as the focus 
on the snti-cathode from which the rays proceeded was 
usually an area of some size, and not a point as required by 
the mathematical theory of the localising instruments. Mr. 
Davidson found, by means of a tube with an adjustable 
anti-cathode, that at a certain distance from the cathode the 
focus was sufficiently sharp for all practical purposes. 
Tubes with the anti-cathode on either side of the oorrect 
focal point he calla “astigmatic,” and he has devised 
ingenious apparatus for detecting the presence of “ astigma- 
tism " in focus tu 

If a piece of wire gauze is held close to the tube so that 
its plane intersecta the plane of the anti-cathode at right 
angles, and the image of this gauze is examined with a 
fluorescent screen; then if the tube is free from astigmatism, 
the horizontal and vertical wires of the gauze will appear 
equally ards Bat if the tube is astigmatic, only the wires 
parallel to the plane of the anti-cathode will be sharp, those 
at right angles appearing fuzzy. Another instrament used 


for testing tubes for astigmatism is a multiple pinhole | 


break. The osmium was heated toa brilliant white heat, 
and gave good screen images through the bodies of several 
of the members of the Camera Club. The osmium in this 
tube was clamped between two perforated platinum plates 
which were riveted together, the oemium projecting through 
the central perforations. 

In the localising apparatus ured for the eye, a small wire 
is fixed under the eye with its point just under the eyeball, 
The co-ordinates of this point are determined at the same 
time that those of the foreign body in the eye are determined. 
The differences of the two seta of co-ordinates show the 
position of the ресор in the eye relatively to the point 
of the wire, and from the point of the wire these distances 
‚аге set off for the use of the surgeon. 

The two images produced by displacing the focus tube in 
Mr. Davidson’s localising apparatus are evidently stereo- 
scopically related to each other, and when taken on separate 
plates and viewed in a stereoscopic, the eye itself determines 
the true position of the foreign body. The use of these 

pictures have been found to be an invaluable aid 
to the surgeon, in conjunction with the measurements given 
by the localising apparatus, 

Since over 100 cages have been successfully operated upon 
by the help of Mr. Mackenzie Davidson's apparatus, it is 
evident that the introduction of this apparatus marks a real 
practical advance in ophthalmic surgery. 


THE OPERATION OF AN INTERURBAN 
. ELECTRIO RAILWAY. 


THE city of Cleveland, Ohio, is a particular centre of activity 
for electric lines. One line extends to Lorain, 184 miles 
distant, and being built on its own right of way and free of 
grades and curves, a speed of 45 to 50 miles is often made, for 
the schedule time is 45 minutes, and there are numerous stops. 

The cars weigh 224 tons and have each four G.E. motors 
of 50 H.P. each. In winter the service is hourly, in summer 
a half-hour service is run. 


On the hourly service only two or three cars are at any 
one time upon the 18} miles between Lorain and Rocky 
River, which is the section fed by current from the railway 
power house. In summer there are often four or five cars as 
well as additional excursion cara. There are thus liable to 
be very great load fluctuations at the power house, for rapid 
acceleration is a 5 All the equipment is heavy, 
Poles are 30 feet 7 inches high, and braced to an anchor on 
curves as well as by a strut on the front side. There are 
two 000 trolley wires, and all the feeders are of 800,000 om. 
area, The tension against the trolley wire has been fixed ss 
high as 85 or 40 lbs., and the trolley wheels are 6 inches 
diameter, but are to be replaced by 7-inch wheels, and they 
only last one week. 

he car wheels are 83 inches diameter and 28 wide 
on the tread, with 1-inch aa in Eleotric brakes are used, 
and the braked wheels are heavier than the other wheels, 
weighing 520 lbe., as against 460 lbs. To brake one wheel 
of a pair does not commend itself as particularly good 
practice; owing to the severe stresses set up thereby in the 
axles 


Each car runs 340 miles а day, and the av трах 
energy consumption per trip is 140 amperes and 565 volts, 
An average west-bound speed of 43:8 miles per hour was 
ehown, and the same also east-bound ; but this was a special 
test, no stops being made. The maximum speed attained 
was 55˙5 miles. The output of the power house wir, for a 
week ending January 1st, 1899, 3°40 kw.-hours per car mile, 
and at 6°4 lbs. of coal per kw.-hour the coal consumed was 
21˙8 lbs. per car mile. This is a high rate of coal consump- 
tion, and ought to be remedied, as it com badly with 
steam practice. A Great Northern locomotive burns about 
23 Ibs. per mile with a heavy train behind it, and the 
locomotive alone weighs nearly double a car, the tender м 
much more, and there is still the train. 

The engines, two in number, are 20 inches and 86 
inches x 48 compound condensing, and are so arranged 
that when they exceed normal speed by more than 10 per 


cent., a trip gear shuts off the steam, and also operates 
the trip of the generator circuit breaker. There are 


two 400-kw. Siemens & Halske with outside 
armature and separate commutator. The plant is attended 
by two engineers, two firemen, a coalman, of whom the 
second engineer and one fireman are on duty at night, and it 
is considered they are still not fully loaded with work. The 
Street Railway Journal, to whom we are indebted for oar 
information, reports some tests made on the plant from 
whicb, it appears, that the ооа! consumption is as high а 
12 Ibs. per 1.H.P.-hour, the water consumption being 16°14. 
We think the coal consumption is meant to be 2 lbs. The 
dry coal per kw.-hour is 2:72 with feed at 210. The engine 
efficiency is 91:05 per cent., that of the generator 91°48, or 
conjointly 83:8. In daily practice the resulta obtained were 
much inferior all round. . 

At times the overload has been 100 per cent., the circuii 
breaker acting at 1,100 amperes, and 1,000 am being 
carried for several successive minutes. The use of the four 
50-kw. motors on a car of 22 tons may be compared with 
the practice of the Stockwell line in respect of the quality 
of acceleration. 


WIRELESS TELEGRAPHY. 


[comrRIBUTED.] 


RECENT experiments have fairly well demonstrated thst 
Marooni's system of telegraphy is quite reliable for modersie 
distances under all conditions of weather i m 
England, and there can now scarcely be any doubt thst it 
will be equally successful in other parts of the world. It 
will be very useful as an adjunct to the ordi m 
cases of accidental breaks where there are serious obstacles 
to restoration; and, we should Nui almost necessary in 
modern warfare, at times when vi signalling cannot be 
carried on either by stress of weather or owing to the com 
figuration of the country. 


* Marconi's experiments have not yet demonstrated that the system 
is practicable over land, and there is some doubt whether it is so ot 
not.—Eps. ELEC. Rav. 
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Flags, heliographs, and flash-lights can, of course, be operated 
only in the direct line of sight, but, from the experience 
that has been gained at Cape Grisnez and in the Isle 
of Wight, it appears that the electrostatic effect is per- 
ceptible when transmitted through, or over, large masses of 
the earth. In such a campaign, therefore, as that of Tirah, 
the Marconi system would probably have been of value, and 
will, no doubt, upon the frontiers of India be largely prac- 
tised. Its success as a regular auxiliary to ordi metho is 
must depend upon whether comparatively unskilled operators 
can quickly instal and work it. If ex are indispensable, 
then in many outlying stations and isolated places, ancon- 
nected to the rest of the world by alternative telegraph 
routes, and which, in ordinary circumstances, are completely 
out off by an accident, it would be useless to keep the 
apparatus in reserve. When it is proved to be as simple to 
work as appears from the published reports, then we feel 
sure that it will be advantageous for the military staff and 
civil JJV 
crossings, and frontier outposts, to be regularly exercieed in 
its use. 

It is well to remember that it is not always easy to 
elevate а wire to a height of 150 feet to serve as a vertical 
conduetor for telegraphing across such a distance as separates 
Folkestone from Boulogne, and in places where no timber 
is procurable, it could only be done by kites or balloons. 
These appliances, or the means of making them 
serviceable would, in out of the way places, be generally 
wanting. We should be glad, therefore, if bye-and-bye it is 
discovered that readable signals can be exchanged over 10 or 
20 miles with conductors of readily attainable height, such 
as that of a house, or of a few tent poles spliced together, or 
by wires hanging vertically over precipioes, or slung over 


Doubtless to those who have had ience of the out- 
Posts of civilisation, many occasions will be recalled when, 

with the aid of the system we are considering, a very weloome 
solution of pressing difficulties would have been afforded. 
The rapid communication thus made possible, where ordinary 
wires have been destroyed, as at Manipur and Oabnl, would 
have been of great value during the military expeditions 
with which the memories of our readers will readily associate 
the names of those places. 


Where expensive cables have to bs» maintained in vide 


rivers, estuaries, and shallow straits, the Marconi system 


should be very 5 We would not say that it will 
entirely supersede short lengths of cables, for it must be 
remem that an office staff will have to be maintained 


at each point where it is worked, and the annual cost will 
often amount to more than the maintenanoe of a cable, but 
there are cases, such as that of the Indo-Oeylon cables, 
which have been very expensive, in which it might be 
advantageous to resort to wireless telegraphy at least for one 


circuit, 
There will be, perhaps, more difficulty experienced in the 
ics than in England in regard to atmospheric dis- 
tar по 5 pts 5 Ls 
not infrequent in hot coun mt we rom Mr. 
Preece’s remarks at the Society of Arts recently, that 
lightning does not interfere more with a wireless system 
than with transmission by aerial conductors, and everybody 
knows that telegraphy is tedious and troublesome with the 
latter in such storms. The former is not likely to introduce 
fresh troubles, It is encouraging to know that a speed of 
20 words per minute has been attained by a Marooni circuit, 
а speed which in many localities abroad is not exceeded in 
common practice by hand signalling. 

Reviewing all the circumstances which have been made 
public, there is thus every reason to believe that electrostatic 
telegraphy, if it is able to surmount climatic difficulties, can 
be coal installed and can be sper by the average sig- 
naller, will have a large sphere of usefulness, 


Physical Society.—On Friday last, 26th ult., a paper 
was read on * The Thermal Properties of Normal Pentane," 
by Prof. S. Young and Mr. Rose Innes. A paper by Mr. 
C. G. Lamb on “ The Distribution of Magnetic Induction in 
a Long Iron Bar" was postponed until the next meeting. 


REVIEWS. 


Measurement and Weighing. By Epwin EDsER. London: 
Chapman & Hall. 1899. 


This is intended as a text-book in the first year’s course of 
elementary practical phyaics. Measuring and weighing, 
. y, are both оре matters which everyone 

themselves capable of doing, bnt accurate work is by 
no means easy, and the student who has mastered the two 
subjects is at least on the way to understand a good deal 
more, 

The art of measurement may be held to embrace almost 
ie нн. which comes into the sphere of an engineer's work, 
and is so recognised by the author, although he limits him- 
self to some of the more elementary processes. 

He deals with linear and surface measurements, solids, and 
also with the instruments employed—the wedge, screw and 
callipers, the dividers, and the vernier, He shows also the 
application of trigonometrical methods, the copying of an 
irregular figure, and the determination of logarithms, sines, 
cosines, &c. 

In the weighing section, which, after all, is but a branch 
of measurement, he deals with specific densities, and gene- 
rally the determination of specific gravity by the methods of 
weight, lacement, or flotation. 

he student who carefully works through the book will 
вєспге а good knowledge of the subject, as well as consider- 
able experimental experience. We note one error. The 
English foot is stated not to be recognised as a unit outside 
England. This is hardly correct. Russia and the United 
States practically measure in the English foot, and it is cer- 
tain! qaia as good a unit as the pseudo-scientific metre, 
whi not even what it professes to be, but only a very 
coarse approximation, after all, to a oertain fraction of the 
meridional arco. We think advocates of the metrical system 
for commercial use are rather inclined to take wrong views. 
They do rot appear to grasp the significance in this world of 
the three principal powers it contains. 


The Slide Rule. By C. N. Proxworts. Fifth edition. 
Manchester: Emmott & Oo., Limited. 


This fifth edition has been considerably re-written, and 
also enlarged, and it is one of the best practical hand-books 
on slide rule methods. The special form of rule, of which 
our author treats, is the Gravét or Mannheim t It is 
not all engineers who care to use the slide rule. Others 
again appear to have a peculiar fitness of mind and become 
very expert in its use. Engineers who desire to become so 
expert cannot do better than study this book. Mr. Piok- 
worth himself is, we believe, such an expert. For st calcu- 
lations involving a series of similar computations slide rule 
methods are admirable, even for the non-expert, but unless 
an engineer is determined to make persistent use of his slide 
rule he will lose his aptness. The slide rule requires to be 
used steadily and always. When so used it is invaluable. 
We can recommend Mr. Pickworth as a safe guide. 


Practical Dictionary of Electrical Engineering and Chemistry 
in English, Spanish, and German. By Pau HEYNE. 
Dreeden: Gerhard Kübtmann. London: H. Grevel 
and Co. 

This is a collection of more than 7,000 English terms used 
in electrical éngineering and chemistry with their equiva- 
lenta in Spanish and German. The work appears to have 
been done very carefully and thoroughly, far more ғо than 
many other collections of technical terms that we have seen. - 
It should be useful to traders and engineers doing business 
with Spain and Germany. 


Inwood's Tables of Interest and Mortality. By WILLIAM 
ScHooLrNG. London: Crosby Lockwood & Son. 1899. 


Tables of interest and mortality are rather for the actuar 
than the engineer, but nevertheless in шару things whic 
come before an engineer it is necessary to have some know- 
ledge of the principles of interest calculation and annuities. 
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Thus, what is it worth while to pay for an annuity of were a pity not to make an endeavour to put the method 
z pennas annum terminable in y years? This book within the reach of the practical man who is familiar with 
helps to solve such questions, and for an engineer the value the indicator method, and can work out fairly eatisfactory 
of z may be so much coal saved by a feed heater and y may results by the more ordinary methods, and cannot—even if 
be the life of the heater. Then the present value ought he has the ability—find time to study up the entropy 
to bs greater than the price to paid for the „diagram. | | 

heater or it wil not pay to purchase the apparatus.  . 
These tables are very full and complete, compris Se 
ing also some special logarithmic tables which should 
be useful in the evaluation of annuities, and bear upon the CORRESPONDENCE. 

example we cite. To show the ease of logarithmic computa- | 
tion, the editor computes the income per second of each 
individual of the 1, 483 million inhabitants of the earth | Experiments with the Caldwell Interrupter. 


whioh would come from the sum of one penny invested One of the most striking phenomena exhibited by this 
at 5 per cent. compound interest for 1,900 year. The , paratus, and which may ivo ths key to the шн of 
individual income per second is no less than the respect- tf action which goes on at the point of interruption, is the 
able sum of £80,944, followed by 15 cyphers. Moral, save ‘way in which the acid is drawn through the orifice from one 
a penny and start. You would have twopence to show the vessel to the other under certain а, 

first 14 years. | | In these experiments the interrupter was construcied as 

As an example of the calculation of the present value of follows: A large vessel filled with strong acid contained 
an apparatus, assume capital plentiful and worth laying out one electrode: a glass tube of J inch internal diameter con- 
if 5 per cent. can be secured ; let a feed heater be estimated taining the second electrode was placed in the larger vessel, 
to effect a net saving of £47°25 per annum, and let it be the tube having orifices of various size and shape. In almost 
assumed to use Manchester water, or other equivalent soft all cases the acid was drawn ra idly through the orifice, and 
water, and therefore to have a life of 30 years. Our annuity гове to considerable height in the tube above the level in the 
is thus for 30 years. „larger containing vessel. 

Now the present value of EI per annum for 30 years is This rise in the inner vessel did not appear to be affected 
by table page 74 = £15:37245, the log. of which is 1:186748, | by the direction of the current. It increased very rapidly 
The log. of £47 25 is 1674402. Their sum is 2861145, vith the E. M. F. employed, the following giving the mean of 
which is the log. of £726:35. | | | several measurements with an aperture of about 1:5 milli- 

At 10 per cent. the present value is £445°10 nearly. metres diameter in the extremity of the }-inch tubing. 


According, therefore, to the value of money, it would pay o Fiery consistent results were not obtainable, nor would exacti- 
put in a large economizer to save £50 per year, and in tada be of any value, as very slight alteration of the con: 
working out each questions, this book will useful to ditions, to be explained later, greatly modified them. 


engineers. 
The tables are all well explained and illustrated by E.M.F. Current. Rise In centimetres. 
ex amples. 55 2:5 15 
75 3 10 
95 35 25 
Practical Work in Physics jor use in Schools and Colleges. 2 i 90 


By W. G. WooLLCOUBR, M.A. (Oxon.), B. So. (Lond.). . А А 
Part IV.—Magnetism and Electricity. London: Henry These results were obtained when а 6-inch spark induc- 
Frowde. ES tion coil was placed in series with the interrupter. Whea 
This is а very good collection of practical experiments in this coll was removed. the rise, as ale» the freqnesc ты 
electricity and magnetism for ове in schools, The apparatus 5 beri rias both. the f bie and the rise 
1 is E gimple 5 as the circumstances 3 alec — zi : тшеу | 
ow, the explanations and diagrams are exceptionally clear : МР А increased 
the experiments are sufficiently numerous and are judiciously  , During prolonged working the a gradually рр 
chosen. We сап recommend the book to science teachers r e m a very Curious manner, е ескен ар; 8 | 


| А r if ground away, and an irregular orifice becoming perfectly 
ied dua ope e circular. The increaré in size naturally increased the 
ME a, | current, тым ће 5 arenis gs d 

; : -— also increased somewhat as the acid rose in the ta 
The Entropy Diagram and its Applications. Ву J. BouLvix. The sizə of the orifice did not appear to greatly affect 

Translated from the French by Bryan Donkin. London: (he rise in the tube, though a great many were tried 

E. & F. N. Spon, 1898. to a diameter of 2 mm., nor did it seem to matter 
While doubtless a good and sufficient exposition of the whether the orifice was in the side or extremity of the 
subject for the student of mathematics or for the engineer tube. An attempt to use a J-shaped tube resulted in the 
who intends to make considerable use of the entropy method = acid being drawn downwards initially as easily as upward, 

of investigation, this book will not, we fear, commend itself but the collection of steam beyond the bend soon 
to the man who is not prepared to give up much time. We the circuit and produced frequent small explosions. The 
fear that the entropy method is too complicated for general approach of a piece of glass close to the orifice externally 
use and a trifle narrow in ita application, for there is a good uoed the rise in the tube. An orifice at the end of s 
deal of calculation to be got through, and an average tube drawn out to a slightly conical shape gave very 
diagram only can be employed. For such, however, great rise, but on cutting off this cone, and fusing it into 
as can find the time the entropy diagram is perhaps another ү of the tube so as to obtain an inward pointe 
excellent as a means of stulying heat engines. But the uu- сопе with the minute orifice at the end, I suoceeded in 
certainty is great. Even in this little book the author has reverging my previous results, and causing the acid to be 
to explain certain discrepancies by stating that in one case drawn out of the inner vessel into the outer. Even then, 
no cognisance has been taken of the variation of the specific however, if I caused the acid to rise a few inches into the 
, heats of gases at high temperatures. Now it is all very well inner tube by deeper sinking, it would continue to rise still 
to fill books with elaborate mathematics, but we should like further; but if I brought the end of the tube near the 
some good mathematical writer to come forward and put bottom of the outer vessel the acid was again sucked out. 
forth his energies to the expounding of the entropy diagram It seemed, therefore, that the acid would be drawn into 
in as simple a manner as the p.v. diagram can be explained. the vessel which most obstructed its free flow from the 
To make of it a mountain while ignoring the variation of ^ orifice. Р 
specific heats of gases is very like playing Hamlet with the My results appear to be very natarally erpina 10 
Prince of Denmark left out of the cast. The entropy accordance with the hypothesis suggested by Mr. C. T. 
diagram has been pushed very considerably as an aid in Child, in this week's ELECTRICAL Review, in the following 

thermo-dynamic solutions, but as no very great steam engine way :—Supposing that the contraction of the surfaces of 

imp-ovements have been made by ultra-scientific men, it acid when separated by the bubble of steam in the orifice 
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is much more rapid than the separation during the for- 
mation of the bubble, the acid will be forced outwards 
from the orifice more or less equally into either vessel, 
while the more sudden flow of contraction will be modified 
by the inertia of the acid. From the one vessel, generally 
the inner or smaller, a larger amount of momentum has 
to be imparted to uce the requisite flow, and the place 
of the ejected bubble will be filled mainly with acid from 
the veasel into which the lines of flow out most 
rapidly, generally the onter. Thus the acid will advance 
with successive impulses into the inner vessel, until the 
increased pressure causes the ро of the bubble to push 
the acid outwards only. Any blocking of the free access of 
the acid externally canses a reduced inward flow, while, 
as in the last experiment above, a longer column of acid 
in the tub» increases the momentum of the acid when 
ejecting the bubble, and thus causes an inflow. 

This theory was further confirmed by placiug a large teat 
tabe in the outer vessel, and the orifice tube was sauk into 
this test tube. The latter vibrated as if attracted and 
repelled with each interruption, beating upon the bottom of 
the outer vessel. 

A. G. Cooke, 
Head of Physics and Electrical Engineering 
Department, Battersea Polytechnic. 
May 27th, 1899. 


Block Signalling for Single Line Railways. 


I have very carefully read the description in this week’s 
ELECTRICAL Review of the electric interlocking for single 
lines which, it is said, is intended to replace the tablet block, 
and is ав safe and applicable for non-orossing stations as the 
arrangement which was designed by myself, and described in 
а recent number of the ELECTRICAL REVIEW. 

It is possible that I may not clearly grasp all the points of 
this electric interlocking, and I should like, therefore, to ask 
firstly, if the Board of Trade have sanctioned the use of this 
electric interlocking for single lines ру independent of, 
and in lien of, the train staff or tablet apparatus? Secondly, 
ав interlocking is usually intended to absolutely prevent a 
signalman from doing wrong, does this arrangement 
absolutely prevent the signalman at О (when the rail 
contact z, at B, has been operated by a train from A, and the 
signal levers аге all back in their normal position), by 
mistake or otherwise, accepting а train from D? If so, how 
is this done ? 
` The description of this looking states as follows :—* The 
train on кие B, and passing over the treadle 7, takes 
the forward locks off both the starting signal lever 2, at A, 
and the home signal 4, at B ; these signal levers can now be 
returned to their normal positions, and the line will then 
be free for a following train.” 

üpposing, now, the train has arrived at B, and there 
are ge at this place, and the train is shunting about, 
and the signalman forgets it, and as all the signals, 
(cha in levers, and switches are in their normal position 
that is, in the position in which they were before this 
train was aooe from A), what is there to prevent O 
кеш one from D ? 
I have every confidence in Mr. Sykes's devices for electric 
interlocking, but I shall be glad to hear that it is not 
Im to lose a train at B, and О be able to accept one 


F. Hollins, 


Electric Piping. 


On reading the letter signed “J” in your impression 
of the 26th ult, I cannot help but think how well his 
own letter illustrates the ambiguity which exists not only 
amongst architects and the general public, but also those 
who profess to know something about it, especially himself. 

I do not wish it to be inferred that I blindly approve 
of any particular system of wiring to the exclusion of all 
others, ав I feel sure that insulated iron barrel, plain iron 


barrel, and what is known as Simplex conduit all have 


certain advantages for icular cases, but for a general 
all-round system which lends itaelf to all classes of buildings 
I feel sure that twin lead-oovered wires cannot be improved 
upon, They are easily and very cheaply protected where 


additional mechanical protection is necessary, which is in 
very few cases, and their safety cannot be disputed. The 
only harm that oan possibly come to them would be that 
specified by your correspondent “J” through careless or 
clumsy workmen ; and it might be of interest for it to be 
known in stag do that London oontractors do not 
employ navvies or bricklayers’ labourers to fit up electric 
light wires. - 


May 30th, 1899. 


B. H. Jenkinson. 


Capacity Measurement of Long Submarine Cables. 


Mr. Dearlove“ has not, evidently, grasped the true import 
of the difference which the method I have suggested 
makes, both to the convenience and correctness of the slide 
form of capacity measurement. The tables he gives prove 
this very clearly. It will be noticed he uses reversals, applies 
а correction, and is forced to make a number of corrections 
for every test. 

The reversals are necessary, because the E.C. is not other- 
wise neutralised. 

The correction is a consequence of the facts (1) that 
reversals are used; (2) that the D.R.’s per micro, are not 
equalised; (3) that the “Muirhead method” is not a 
null one. 

A number of observations are required, because the E.C. 
is variable, and the discharge and “ reproduotion " 
deflections are consequently also variable, 

It is fairly obvious that in the cases he cites, the D.R.’s 
were nearly , otherwise an alteration of the time of 
charge would have caused a greater divergence of his results. 
In any case his most constant resulta were obtained with the 
longer periods of charge, a fact which I beg will be borne in 
mind when what follows is considered. 

It is absurd to say that the time given to mix is 
unimportant in Muirhead's method, because the oorrection 
depends entirely on the quantity remaining after mixing, 
and unless this 18 measured immediately it follows that, some 
of that quantity will be lost by leakage, and the resultant 
correction will be too small. 

That alteration of mix period” did not, in his cases, 
affect the results to any important extent, is only another indi- 
cation that the D.R.’s were nearly balanced, and that the 
correction was, therefore, small. But if with nearly а balance 
of D.R.’s he obtains such good results, why not oome with 
me a step further, and, by balancing the D.R.'s exactly and 
peo ongin the time of charge until the period of “ unrest ” 

as pated, do away with the correction entirely. 

The existence of a correction destroys the nullity of the 
* glide method.” 

Reduced to its simplest, my argument is that the te:t 
should be taken when the curve representing electrification 
of the cable becomes sensibly horizontal. 

It has been the practice hitherto to attempt to test whilst 
the electrification was at its “perpendicular” period. By 
allowing the charge to continue until the change rate becomes 
very slow, and arranging that any loss of free charge, dae 
to absorption or leakage, shall be continuously replaced (by 
connecting the battery to each of the compared condensers), 
the test is made when the potentials throughout the system 
have assumed а practically steady value, and a calm, 
unhurried measurement may then be obtained. If Mr. 
Dearlove would give my plan a trial, I am sure he will ever 


after use no other." 


I am glad to find that Mr. Dearlove confirms my conclu- 
sion that the effect of temperature upon the true capacity is 
not appreciable, but I would suggeet that it might be 
interesting to repeat his comparisons of gutta-percha core 
coils, taking into account any difference the variations of 
D.R. may make, either to the ratios of the D. R. s per se or 
to the resultant ratios of the slide arms. It is a question I 
mean to investigate if even laboratory testa are free from 
error in this respect. 

I find the slides themselves are apt to vary in their 
leakage, and in the resultant position of that leakage to 
seriously affect the valaes obtained. 

Condensers (fig. 1) also have the effective leakages thus :— 


п, B, B, 
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a fact which points to the desirability of reverting to Lord 
Kelvin's original connections, because the leakages thronghout 


the system would then be- more probably symmetrically dis- 
tributed. Battery leakage (the raison d'étre of the so-called 
Gott’s form) can easily be provided against (fig. 2). 


Fig. 1. 


—€— | 


Fira. 2. 


The three condenser leakages are thus reduced to one 
ıffective leak. | 
With regard to a “standard time,” I have shown such a 


thing to be unneceseary as far as capacity testing is con- 
cerned. Mr. Young referred to it in connection with con- 
ductor resistance testa. 
My view is that in that case, also, the time of 
iven should be sufficient to allow the electrification to settle 
own. The D.R. operating when such is the case, can be 
calculated from the observed C. R. s by formule published 
by me in the Electrician, August 12th 1898. 
. B Walter J. Murphy. 
Vigo, Spain, May 27th. 


WATER-TUBE BOILERS FOR THE NAVY. 


Mn. WILLIAM ALLAN, of the Scotia Engine Works, has been а con- 
sistent ent of the use of water-tube boilers in the Royal Navy. 
of his convictions in regard to the Terrible and 
ong before these failures were placed in commission, 
for he denounced the intended application to them of water-tube 
boilers, The Exzcrrican Review stood almost alone among the 
papers in doing the same thing, and, as we have already 
pointed out, events have unfortunately proved that we were right. In 
а recent issue of the Pall Mall Gazette Mr. Allan criticises certain 
statements made by anonymous correspondents who have ventured 
into the fray. A shipowner who ventured to express his views on 
water-tabe boilers before the Institute of Naval Architects, and who 
ut water-tube boilers into two steamers he recently built, is asked 
y Mr. Allan to be so kind as to furnish figures and to explain why 
the boilers are to be replaced. 

Mr. Allan commente on Admiral Rawson's complaint as to the 
smoke signals made by water-tube boilers, and he attributes this to 
the almost direct vertical line from fire grate to funnel, which we all 
know to be fatal to smokeless combustion, preventing, as it does, the 


proper admixture of air and gases as well as too quickly cooling down 
ian furnace в below ignition temperature. Expensive to construct 
and wastef 


of coal, Mr. Allan sees no compensating ац 
water-tube boilers which, in spite of elaborate safeguards and deli 
nursing are at all times uncertain and dangerous in the extreme, and 
he roundly condemns them as the most erratic type of steam 
generator, He compares them with the ordinary boiler, which only 
carelessness can cause to seriously explode, and points out that 
engineers and stokers do not trouble minds as to the liability of 
failure, so rare are these occurrences. 

Sir John Darston himself only allows six years of lifo to a water- 
tube boiler. What then, asks Mr. Allan, is to be gained to justify the 
abnormal expenditure this entails. It is not economy; it is not 
simplicity; nor is it freedom from smoke or any reduction of engine 
room or stokebold complements. On all these essential points water- 
tuba boilers fail in a comparison with ordinary shell boi 

In time of war such an explosion as recently oocurred on the 


Terrible would produce utter demoralisation and probable grave 
disaster to the shi We hear it argued that a shell exp 
ordinary boiler will cause this also to explode. Now, if are 
going to explode within any boiler there will be а second a’ жа, 
at of the boiler itself, and if one shell does explode it will be, to 
use a slang phrase, a case of let em all come,” for there will be very 
little to say after the first. But a good stout shell boiler might 
defiect some of the lighter shells and ward off an internal Я 
so that very little can be urged for the water-tube on 
this score. We have y characterised the adoption of 
water-tube boilers as a too large and doubtful experiment on the 
score that no one had a right to play tricks with the navy, for the 
country cannot afford it. The country can and will afford the best 
boilers possible, but they must be the best, and not adaptations from 
the French. We cannot do better than quote Mr. Allan’s closing 
paragraph, and commend it to our readers :— 
" Notwithstanding the minimising tactics of the Admiralty, the 
will come when this fatuons boiler р } 
fleet of crippled ships, for which argo sums of money 


ungrudgingly voted by the country; 
and equi on the soundest and 
have been made use of to exploit a steam generator on which 
two millions have been spent, being deemed by the Admiralty 
best type for warships, but now, alas! proving itself to be not 
totally unsuitable for such vessels, but a positive menace to 
safety and efficiency." 
We believe Er Аша 4а cores 1ш. Маше, ana mie me 
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done. 
The Admiralty have a character for stan still They had better 
d "dne into 


urposes. 
We are glad to find that the unstinted 


Engineer 
5 ire ко кше а траат Й саа Чон ао for 
0 orwa с те all largely a Am 
ч 4 | зке тшш Six Datoh 


‘form of the Yarrow type of boiler for 


large 
cruisers of 10,000 H.P. each, and a couple of 6,000 H.P. spares. 
and three torpedo boats of 1,000 H.P. each have been or are to 

fitted with these boilers, while the Don Carlos, for Portugal, of 


4,350 tons will have 12 Yarrow boilers of 19,700 H.P. of engines, and 
EE ы ironclads of 3,850 and 4,500 tons will be similarly 
equipped. 


The Engineer publishes figures given by the Dutch Government 
showing coal consumptions per I.H.P.-hour of the cruiser Friesland 
of 1°62 lbs., 1:67 lbs., and 1:84 lbs. As r weight per H.P. 
developed while the Belleville boilers of H. M. S. Diadem weigh 
97 lbs. per LH.P., the four Yarrow type boilers of s пима 
destroyer of 6,500 Н.Р. only weigh 25 lbs. per I. H. P., ding 
mountings and water. Each of the 30 boilers of the Diadem gives 
only 575 H.P., whereas the Yarrow boiler gives 1,600 H.P. 

The Engineer now points out that between 25 lbs. and 97 lbs. there 
a a а 3 for Se cd tube sonal and шз, ю ips 
e evil o may pro onally severe, and comes 
the . there is no valid reason why such modified 
Yarrow boilers should not displace the Belleville or Niclausse types 
in safety and durability, types of foreign invention, and our oon- 
temporary is even MAS me neen DoF ko о серип к 

opinion that the 
playground of crude experi- 
ment. Here, however, we find that fo navies 


boats, pi 
cruisers should have 
been sufficient basis of experience. 

Apropos of the water. tube boiler in the Navy, it appears thet 


troyers in the reserve. Tubes which fail by splitting, perforation, 
or corrosion are to be specially ро кро. 
denser tubes, some of which have 
and other pipes, and ial fittings are to 
All this very ial safeguarding points 
modern boiler and to the great care necessary to 
The Naval and Military Record says that the most 
have not been realised and that adequate steps have now been 
to minimise the chance of accident. Let us hope so. The 
from corrosion or other sources of condenser tubes will soon 
water-tube boiler by the introduction of salt into the boilers, 
this is one of the te features of such boilere, and one w 
makes its adoption still so much a matter of experiment not to 
lightly undertaken on too large a scale. 
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WAVE MOTORS. 


THE generation of power from the rise and fall of tides, or from 
that of waves, has been long a problem attracting the attention of 
inventors. But though the notice it has received has been great, 
up to the present time no practical solution has been found, and with 
the exception of bell-buoys rocked by the tide, the enormous aggr*- 
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gate power that is developed daily on our coasts is still unutiliced 
man. 

he im methods of generation and transmission of power 
that have resulted from the development of electrical engineering 
during the last 10 years, have led to renewed attempts to make ure of 
thie wasted energy, and in America inventors have carried some of 
these proposals to practical trial. The following details of what has 
been achieved are abstracted from an article which sppeared ina 
recent issue of Elcotricity, New York (February 1565, 1899) :— 

The Wright wave motor was tested on the Pacific coast at Potencia 
jn 1897. A wharf 26 feet in width was built, and several motor floate 
wore placed around it. The motion of the waves saused these floats 
to pump water into a closed tank, and the pressure generated in this 
way was used to drive a Pelton wheel and an attached dynamo. The 
apparatus worked well and generated a constant pressure in the water 
eapply tank of 250 lbs. The disadvantage cf this system of generating 
power from the waves is evidently the necessity for a wharf to carry 
the storage tavk and generating machinery. 

In 1898 J. H. Bunnell obtained a patent for a wave motor, which 
is stated by the inventor to be an advance upon the Wright motor 
float. The chief distinction between the two forme ів that the Bunnell 
wave motor carries its own pamping apparatus, and the water is carried 
from the pump by a flexible supply pipe to the storage tank. The 
pressure generated in the latter is then used to drive a Pelton wheel 
and dynamo as before. It does not appear that the ; Bunnell motor 
has yet been tested at any point onthe Western coast. 

At Ocean Grove” on the Atlantic seaboard, however, a third 
form of wave motor, designed by H. E. Rider, has been on trial. 
This differs from the previous two, in that, levers are dispensed with, 
and the rise and fall of the waves is made to actuate a vertical piston 
ending in a float, and working in a stationary moored air compression 

linder. The apparatus with which the trials were made at Ocean 

rove weighed only a few hundred pounds; the air cylinder was 23 
feet long by 3 inches diameter; and the comp air was oon- 
ducted to the shore by a flexible rubber tube and gas-pipe 600 feet in 
mes n presse 5 this * us ы ves to have 
company is exploiting this patent, will organise 

trials on a larger сіе онар the present year. 


All the above forms of apparatus are designed for the utilisation of 


the power represented by the difference in height between the crest 
and hollow of successive waves. Taking the mean height and 
periodicity of the waves at any point on the Atlantic seaboard, it 
would therefore be possible to calcalate the maximum energy that 
one may hope to obtain from such wave motors, and the economic 
possibilities of these methods of power generation. So far as we 
know this has not been done, and inventors rarely work out the effi- 
ciency or the actual cost per H.P. of their devices for шщ wer 
from the waves. If they made these calculations they wou y pro- 
bably fiad that the value of the power generated would hardly 
balance 18 interest upon capital outlay, and cost of supervision, 
m, &c. 

n conclusion, we may refer our readers to a Note” in our issue 
of January 6th, 1899, in which we gave some details of T. Edison 
]nn.'s plan for utilising the tidal energy of Long Island Sound. 

We hava received no farther detaile of the proposed trials of the 
Edison apparatus, but, judging from the faith which all 
Americans have in the name of Edison, we have no doubt that 
тепаа young man has obtained the necessary capital for trial of 

me. ; 

These facts and details prove that although the problem of the 
utilisation of tidal and wave is not yet solved—even in New 
York—it is receiving considerable attention, and that practical trials 
are being made of the more promising forms of wave and tidal 
motors. The trials would seem to show that already self-lighting 
electric buoys for marking channels and banks could be successfully 
designed, and we have по doubt that within the next 20 years the 

eration of power on a comparatively large scale from wave and 

dal action will become as practicable as the generation of power 
from falling water. Whether it will prove such an economic success 
we shall not presume to prophesy. i 


BUSINESS NOTICES, &o. 


Auction Sale.—Mr. J. E. Lambert is to sell by auction 
on Monday, June 12th, the whole of the electrical plant, dynam 
motors, gas and steam engines, &c., &., at the Kelvin E 
Works, Weir Street, Blackburn. See our small advertisements. 

From our advertisement particulars may be obtained of an 
auction sale, to be condu by Messrs. Hincks & Shakespear, of the 
stock-in-trade, plant, and patent rights of the Oentral Electrical and 
Engineering Oompany (Charles & Blackwell). 


Bankruptcy Proceedings, — The first meeting of 
ereditors in re E. L. Joseph, electrical engineer, will be held to-day, 
June 2ad, at 12 noon, at Bankruptcy Buildings, Carey Street, W.C., 
and the public examination will come on at the same place on June 
80tb, at 11.30. 

The first meeting and peblic examination in re H. J. Wimshurst, 
electrical and motor car engineer, will ba held at Ooventry County Hall 
on June 2nd and 5th respectively. 

The London Gazette contains notice of intended dividend in the 
case of G. F. Rogers, electrical engineer, of Notting Hill and E.C. 
The last day for receiving proofs is June 13th. Mr. E. B. Lumb, 
85, Gracechurch Street, E.O., is trustee. 

Notioe is given of release of trustee (Mr. A. H. Wildy) in the case 
of 8. B. Tatham, electrical engineer, of Thurlow Place, South 


Electrical Wares Exported. 
Wee oma May 316т, 1898. | Waar mme Mar 30TH, 1899. 


Antwerp... i .. Value £36 Antwerp. Value 282 
Brisbane. Eloo, fuses .. i» 50 Auckland .. "m ee „ 146 
Buenos Ayres .. T oe 24 Bombay — .. ks $$ . 25 
Calcutta... s a ee 70 „ Teleg. mat. 22 
Cape Town 87 m .. 199 Boulogne as 27 
Christiana .. 79 "n * 83 Brisbane ps 987 
Colombo. T eo oe Bll Buenos Ayres  .. .. 93 
Durban as Я $5 ee 211 "n Telog. wire 159 
East London bs v .. 400 Caloutta ifs e 109 
Fremantle. Eleo. fuses © 50 Cape Town .. T ai “a 10 
Geraldton .. T oe So 90 Copenhagen. Teleg.cable .. 820 
Gothenburg vs Ws “a 69 Durban АА s T .. 2,050 
Hamburg .. nb "T - 90 Fremantle .. es acs „, 208 
Havre . va "m T 15 | Gothenburg 48 
Madras  .. ww .. 15 Hamburg 110 
Melbourne .. m T "P 65 | Hong Kong А T 10 
Port Elizabeth  .. d . . 227 Lyttleton .. 92 T «„ 18 
Rangoon ee oe eo oe 44 &urítius ee ee ee 90 
Rouen oe ee ee ee 230 Ostend ee a 20 
Ht. Petersburg as is 42 Port Elizabeth  .. va 200 
Shanghai 82 - . 266 | Rotterdam. Teleg. mat. 290 
Ringapore .. T ee .. 1,292 Shanghai А s 3 £00 
Sydney А ee ee 65 Ringapore .. - is we 47 
Trinidad  .. si > às 21 St. Petersburg. Teleg. mat. 233 
Wellington. «3 "T So 117 Btockholm. Teleg. mat. 140 
Yokohama .. ee oe ee 30 Sydney ee ° 190 
Trinidad 25 

Wellington .. 257 

Yokahame .. 51 

Total T £1,010 Total oe £5,344 


Foreign Goods Transhipped. 


Shanghai, Teleph. mat. Value £6 Brisbane. Teleph. appts, Value £739 
Trinidad. Teleph. mat. * 56 Wellington. Elec. igt. „ $a 72 
Total .. .. 409 


Total oe £811 


Books Recelved.— A Text-book of Mechanical Eogi- 
neering,” by W. J. Lineham. Third edition, revised and enlarged. 
Chapman & Hall, Limited, London. 120. 6d. 

s ics A to Engineering,” by John Goodman. Long. 
mans, Green & Oo., London. 7s. 6d. net. 


Change of Address, — Messrs. Lehmann Bros. are 
removing from $8, Hampshire S‘reet, Torriano Avenue, N.W., to 
newly built premises, Hampshire Works, Walthamstow. i 


Charge of Fraud.—At Bow Street, before Mr. Lushington, 
last week, Luigi Armanni, mechanical and electrical engineer, of 
Warwick Oourt, Holborn, was charged with fraudalently abstracting 
and consuming rr ene | Peer to the Metropolitan Electric 
Supply Company, Limi Mr. R. D. Muir во the summons 
on behalf the com ; Mr. Lloyd Humphreys defended. Mr. 
Muir said that the defendant was a customer of the Metropolitan 
Electric Sapply Oompany, Limited, and he had been supplied with 
electricity by the company since May or June, 1898. Bat although 
under his contract he was fitted with 10 16-0.P. electric lights, and 
had 12 lamps, his consumption of electricity, as reg by the 
meter, was remarkably small, his account for the Midsummer quarter 
last year being only 2s. 54.; for Michaelmas £1 93.; and for the 
Christmas quarter £1 3s. 9d. Up to March thie year he had consumed 
ap tly only 11 units, and from then until May 4th only three 
units were registered. Whenever (says the Times report) a meter 
reader called he was refured admission unless the defendant was at 
home. On May 10th, however, a wireman named Oliver succeeded 
in g admittanoe, and found that one lamp was plainly connected 
with the supply main before it reached the meter, and that in the 
fuse boxes the fuse wire had been removed and another wire inserted. 
This wire had been connected to the lamps, and it was evident that 
the current had been short-circuited so as to prevent the electricity 
passing through the meter, an arrangement which could мт be 
P teoted by a professional electrical engineer like the defendant. 
Under the Electrico Lighting Act of 1882 an offence of this kind was 
punishable as a simple larceny, as in the csse of thefts of gas, but it 
was far easier to steal electricity than to tap a gas pipe. The larceny 
in this case amounted to a rather considerable sum.—Frank Oliver, 
the wireman, gave evidence in confirmation of this statement, and 
evidence was given that defendant had burned five or six lampe all 
day long, and sometimes up to 11 at night.— The heariüg was 
adjourned. 


Charges. — At the Guildhall last week, H. Adams, 
electrician, was further examined on a charge of conspiring with 
another, not in custody, to obtain electric light cables, &c., by false 
pretences from Mr. J. F. Phibbs, electrical engineer. The case was 
again adjourned. 

On Tuesday, at Marlborough Street, J. McCarthy, F. Abrams, and 
H. Fisher, were committed for trial on a charge of stealing electrical 
fittings. 


Electric Launches.—An electric launch (the Magic) has 
been built for the River Dee police, and has had a trialtrip. It was 
built by the Dee Boating Oompany, the electrical equipm:nt being 
carried out by Mr. F. J. Jones, of Ohester. | 


Elmores.—It is stated that the English Electro-Metal- 


lurgical Company, Limited, formed under the auspices of Messrs. 
L. Hirsch & Oo., for amalgamating the Elmore copper companies, 
was registered on Saturday, with a share capital of £700,600. 


Liquidations, Dissolutions, and other Notices.—A 
meeting of the Automatic Electric Meter Syndicate is to be held at 
Pearl's Assurance Buildings, St. John's Lane, Liverpool, on June 26th, 
to hearan account of the winding-up from the liquidator, Mr. Gordon 


aies, 
The firat meetings of creditors and contributories in the Eleotrio 
E 
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Exploitation Oompany will take place on June 6th at 33, Oarey 
Street, W.O., at 11 and 11 30 am. respectively. 

At a meeting of Messrs. Nalder & Hilton, Limited, on May 15th, 
it was decided to wind up, Mr. A. E. Darville, of Trafalgar Works, 
Bow Common Lane, E , being appointed liquidator. 

A meeting of the Hastings and St. Leonards-on-Sea Electric Light 
Company will be held at Qaeen's Hotel, Hastings, on July 8th, to 
8 an account of the winding up from the liquidator, Mr. J. 

oodhams. 


Electric Coal Cutting.—We illustrate below the Hard 
patent electric coal outter, which is being manufactured by Messrs. 
Mavor & Ooulson, Limited, of Glasgow. It can be applied to either 
a disco or bar cutter, but the latter is preferred, as it affords many 
advautages, as by reason of its higher speed itis the more suitable 
form for driving by electric motive power, gearing for only a single 
reduction in s beiog necessary. The bar is made of the best 
quality of mild steel. It is tapered and has а spiral thread formed 
upon it. Steel cutters of an extremely simple form, easily made and 
sharpened by colliery blacksmiths, are fixed along the bar on or 
between the threads according to the width of holing required. The 
thread acting after the manner of a worm conveyor brings the bulk 
of the cuttings from the holing, and leaves ample space for the coal 
to drop. Іа addition to the rotary motion of th» bar, a reciprocating 


motion is introduced giving a combined chipping and shearing action 
on the coal, greatly reducing the strain on the machine, reducing the 
number of catters on the bar, and effectually preventing it from 
g. When at work the bir is necessarily close to the solid 
and there is no chance whatever of its being choked or jammed 
by the coal coming down immediately it is undercut. With a disc 
or chain cutter this is one of the greatest sources of trouble, and is 
the main cause of breakdowns by overloading the motor. With a 
soft coal it is usual to cut with the bar at the back of the machine, 
and thus if a fall . no time whatever is 
lost in ridding the machine of coal or dirt. The bar with its gearing 
is carried in a turntable in such a manner that it may be swung in 
and out of the holing, o» tilted up and down when at work, the 
advantages resulting being) The machine is both right and left 
handed, that is, the bar cut at cither side; (2) It cute itself 
into the face when required without the necessity of having to make 
a jib hole by hand labour; (3) The cutters are very easily examined 
and replaced, the whole bar being exposed to view; (4) The cutter 
bar can be raised or lowered at the will of the machineman, and the 
holing thus made in the best tion. By tilting the bar the cut is 
made to suit the dip or rise of the seam, and small hitches or faults 
offer no impediment to good cutting; (5) The cut can ba made either 
on the pavement or close to the roof, or at any intermediate part of 
the seam. Thus only one pattern of machine is necessary for a 
colliery working several seams of a different nature. The motor is 
entirely enclosed and protected against dirt or damage from falis of 
roof. Oarbon brushes are used and run practically klessly. One 
cf these motors has run 18 months without any re whatever, and 
is still practically as good as new. Compared with a disc machine 
having same depth of undercut and speed of travel, a much smaller 
motor may be used with corresponding reduction in cost of generat- 
ing plant. The ordinary pawl and ratchet wheel feed gear is used, 
with the addition of a simple 5 for regulating the speed 
of travel without stopping the e. A guide gear is fitted to 
lead the haulage rope evenly on the drum, and do зен / with the 
troublesome setting of props ahead of the machine u y adopted 
for this рр t ie claimed that with this machine great cutting 
capacity freedom from breakdown has been attained. 


Lists.—From the Edison & Swan Company we have 
received a supplementary оору of their electrolier list in which we 
find illustrations of some very neat and artistic designs of electroliers, 
pendants, brackets, and other fittings. 

We have received a capitally illustrated catalogue (No. 10) of the 
Olayton air compressors, giving descriptions of these machines in 
their use for various purposes. 


Nersst Lamp.—An important conference was held at 
Berlin last week, at which the holders of the patents for the whole 
world attended. The conference lasted for many hours, and the 
protocol embodying the understanding on all points was signed by 
those present. There were present Prof. Nernst; Mr. Rathenau, of 
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the Allgemeine Gesellschaft; Mr. George Westinghouse, of Pittsburg: 
Dr. Von Hoor and Cz :rhaty, of Gans & Oo., Buda-Pesth; Mr. James 
Swinburne and Mr. Bernard Drake, of the Nernst Electric Light, 
Limited. It is claimed that the deliberations at the conference will 
have an important bearing on the future of the electrical industry, 


We understand that Mr. J. Place, who has been connected with the 
Lin Company for the past ten years, latterly as works’ manager 
and c engineer, has joined the fi- m of Mesars. Wheatley, Kirk, 
Price & Goulty as a partner. His connection with the pe 
Company in his old capacity will cease from June 80 h. but the 

is endeavouring to retain his services permanently for 
consultative purposes. 

Mr. Percy B. Wilson, secretary of the National Electric Free 


al Wiring Company, has severed his connection 


with that company and joined the British 
Electric Worke Company, Limited, of Stel- 
lite Works, Birmingham, in the positicn of 
secretary. Mr. Wilson had been with the 
— National Company from its commencement. 
— It is stated that Mr. T. J. Ooad, who has 
been assistant at Falmouth Observatory, has 
received an important mining s 
at Johannesburg as electrical engineer. 


Reduction in Price.—The Ward Leonard Electric 
Company announce a large reduction in the price of their 
enamel field rheostats and theatre dimmers. This is due to new 
designs and production in very large quantity. 


Royal Institution.—At last Friday's meeting of the 
Royal Institution Messrs. Gabriel & Angenault exhibited their triple 
joint high voltage lamps and other ties. 


Sports in Ceylon.—From the Ceylon Standard we see 
that Messrs. Bousted Brothers! engineers and yc ch have formed 
the Colombo Electric Tramway Sports Olub. t, football, and 
hockey captains have been appointed, and play has doubtless been 
begun by this date at Price Park. 


Thames Ironworks.—A petition to confirm resolations 
paseed by shareholders of the Thames Ironworks and Shipbuilding 
Company, Limited, altering the name of the company to the Thames 
Issa works. Shipbuilding and Engineering Oompany, and TF to 
the company’s objects in the articles of association will be on 
Mee M June 7th, by Mr. Justice Wright in the Ohancery 

ivision. 


Trade Announcements. — As will ba seen from our 
"New Companies" registered Messre. D. H. Bonnella & Bon have 
formed their business into a limited company, under the style of 
Messrs. D. H. Bonnella & Son, Limited. This arrangement has been 
eff:cted solely for family reasons, and the business will be carried on 
under the same management and on precisely the same lines as before. 
Increase of business has necessitated taking additional рюши for 
offices and stores at Mortimer Street, and for works at Kirby Street. 

Messrs. Heaton & Smith, of Salford, have also converted their 
electrical fittings business into 5 limited company under the 
style of Heaton & Smith, Limited, with a view to consolidating and 
extending their trade. The showrooms, offices, supply and stock 
departments are all situate at 7, Biackfriars Street, Salford. 


Tudors, Mash & Co, v. Headland's Patent Storage 
Battery Company and others.—In the Qaeen's Bench Division 
of the High Oourt of Justice, on Tuesday, before Mr. Justice Mathew, 
the case of Tudors, Mash & Co. v. Headland’s Patent Storage Battery 
Company, Limited, with Messrs. Walker, Parker & Oo, Limited, 
came on for farther consideration. Mr. Fletcher Moulton, C. O., and 
Mr. Peel were for the plaintiffs, who claimed £75 for red lead and 
li delivered to the defendants; Mr. A. O'Connor, Q.O., and 
Mr. idge were for the defendants, who counter-claimed because 
of the defective character of the material supplied, which was for 


barges 
Lever Bros. Sunlight Soap Company at Port Sanlight, on 
the Mersey; and Mr. Robson, Q.C., and Mr. Haldenstein were for 


tiffs the which they in turn forwarded to the defendants. Ai 
the ous hearing his Lordship gave aa, ring for plaintiffs oa 
counter . The matternow 


— — — 


ELEOTRIO LIGHTING NOTES. 


Aberdeen.—The Gas and Electric Lighting Committee 
last week decided to borrow £15,600 for electric lighting purposes. 


ae 
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Aston Manor.—The Contract Journal saya that the 
destructor which was erected in 1892 having proved insufficient for 
the work, the Urban District Council have now decided to add four 
cells on the Beaman & Deas pattern, and to make other alterations 
by which its capacity will be improved to 108 tons daily. The steam 
will beo entirely from the heat generated in the destiuction 
of refuse, but should the cells be allowed to go out or be cooled down 
for cleaning or repairs, the steam can again be started by means of 
auxiliary grates. The power will be distributed electrically by means 
of cables carried from one central generator to motors fixed wherever 
required. 85 motors will be fixed to work (1) the fans for the 
air blast in the cells, (2) the elevator, (3) mortar mills, (4) well 
pumps; а mall one will be set up in the stables for chaff-cutting, 
The present boiler will be used for heating the fire station with steam. 
The wharf and сроке will be lighted throughout with electric 
light, and the disinfecting apparatus will be worked by steam from tbe 
boilers. The estimates have been increased from £11,500 to £14,000. 
It is proposed to put a dynamo of 130 H.P. in the engine house, 
and by means of cables to transmit the power from it to the motors 
at the grinding mills, elevator, fan, 1 pumps, and chaff-cuttin 
machinery, as well as electrically lighting the » fire station, an 
other buildings, the estimated cost being as follows:— One 130-H.P. 
multipolar generator, 
£150; one 10-H.P. motor for elevator and conveyor, £90; one motor 
for fan, £100; one 10-H.P. motor for well pumps, £98; one 5-H.P. 
motor for chaff-catting, £70; cable and electric motors, £100; elec- 
tric lighting, 22 arc lamps and 68 incandescent, £365; main switch- 
board, £65— a total of £1,468. The worke will be divided 
as follows :—(Oontract No. 1) the destructor cells, fines, boilers, &c.; 
S engines, generator, and electrical plant, pumps, and storage tank ; 
(3) elevator and conveyor; (4) buildings and paving; (5) well and 
boring; and (6) disinfector. The Local Government Board have 
been applied to for a loan of £14,000 (machinery, £4,931; buildings, 
£9 069), and tenders for the works as above will be advertised for. 


Asylum Lighting.—The contract for the electric light- 
. ing of the City of London Asylum, at Stone, near Dartford, bas been 
given to Messrs. Mavor & Coulson. The work is being carried out 
to the specification of Mr. A. A. Oampbell Swinton, M. Inst. C.E., the 
consulting engineer to the Visiting Committee. 

A proposal to d £24,000 for providing an electric light in- 
stallation at Rainhill wes defeated when it came up before the 
Lancashire Asylame Board. 


Barnsley.—The Board of Guardians is considering a 
scheme to provide an electrical plant for the workhouse at a cost of 
. Birkenhead.—The Town Council is to consider shortly 
& committee’s recommendation that application be made for a 


purposes within the area comprising 


and private the districts of 
Bidston and Noctorum. 


His opinion 
they would 
basis.— 


revise 
Oouneillor Dr. Panton, 


both ways. Th CCC 
wa ey were a an cen 

y lighted houses in the town were wired br them. and he 
thought the usefalness of the station was hampered by this 


being 

He did not rire кюн: anything disrespectful of cris c 

well, 
there were four or five other firma similarly engaged in the 
town, it would be of immense service to the electricity department. 
As to the prices charged for fittings, he thought the Council would 
agree with him when he said it would be very unfair for the Elec- 
tricity Oommittee to cut down such prices unduly, because if they 


£430; one 25-H.P. motor for grinding mills, . 


ro- 
visional order authorising the Council to supply electricity for publio 


^ it was 


did so would be competing unfairly with other firms, and that 
with public money.—The report and balance-sheet were adopted. 
Messrs. William Edge & Sons are having their works in Raphael 
Btreet lighted throughout with electricity. The order, which is placed 
with Mesers. Platt & Bleaedale, includes 350 to 400 16-C.P. lamps. 


Bonchureh (1.0.W.).—The Parish Oouncil has been 
considering an offer of the Electric Light Company to light 26 
25-O.P. street lamps for £65 per annum. The Council decided to 
obtain further particalars and ascertain whether the light could be 
on by August 1st. 


Bridgend.—At the last meeting of the District Council, 
it was reported that no tender had been received for the Council's 
provisional order, as advortised in the electrical papers, but a letter 


. was read from the English Industrials Company, intimating that the 


Local Government Board had stated they would not grant a transfer 
in any town which would giva the local authority any profit or pre- 
mium, but they were now prepared to lay the necessary wires, &c., 
for the town and supply the Council with their lights at the actual cost 
price in lieu of the previous suggestion to give the Oouncil a 5 per 
cent. pon the profits made by the company.—After some discussion 
ecided to acc pt the terms as laid down in their letter. 


Bristol.— Last week the Electrical Committee had before 


them a first proof of the accounts for the year. Tais showed that 


the twelvemonth was commenced with a trading balance of £5,000 
carried forward ; and although it was estimated thet during the slack 
season—from March to September—there would be a loss of £5,000, 
it amoanted to ouly £3,000. This is the more noteworthy, as the 
Committee have reduced the private and public lighting charges very 
considerably, representing, roughly, £2,500 on private lighting, and 
about £500 on public lighting. The years business, as stated in а 
local paper, leaves a trading balance of £7,000, and it is proposed to 
put £2,000 to reserve (bringing the reserve account up to £6,000), 
£2,000 to depreciation, which practically opens that account, and to 
carry forward £3,000, which was found eufücient last year. Tae 
Committee do not anticipate, having regard to the reductions effected, 
and the heavy outlay and reduced revenue in the March to September 
term, that there will be any profit by the end of the year, but, as a 
matter of fact, they have so far £2 000 net profit. The amount 
of capital to-day stands at £189,763, and the mittee has this 
year paid off £6,400 capital and £4,400 interest. The increased 
output is shown by the fact that whereas the number of units in 


. 1898 was 910,888, for 1898-99 the figures are 1,362,786. 


The Town Council this week considered the proposed agreement 


with the local wiring company as to а modified hire purchase wiring 


- system, and referred the matter back for the Electrical Committee 


e* 


to consider whether they could undertake the wiring themselves. 
Canterbury.—The public gas lighting contract termi- 


nates on June 25th, and the 170 incandescent electric lamps will 


then be ready. 


Chester. —The Council has authorised the Electric Light- 
ing Oommittee to have the arc mains and distributing 
mains laid for supply of public and private lighting in Hough Green 
and Ourson Park, and the public ligh of Saltney main road to the 
city boundary (including 36 Jandus arc lamps), at an estimated cost 
of £3,500. Mr. B. O. Roberts last week said that the Oouncil ought 


а thing would have been out of course and illegal. They had there- 


difficulties or damage to 
machinery. They hoped shortly to apply for a further loan. 


Coventry.—In the quarter ended March 31st last the 
electrio light rentals went ap from £891 to £945, and the consumers 
from 112 to 135. The statement of the Electric Light Committee for 
the March quarters of 1898 and 1899 is:—1899: Electricity supplied 
during the quarter, 37,248 units; rentals for quarter, £945 19s. 5d.; 
number of consumers on March 31st, 135. 1898: Electricity sup- 
plied during the quarter, 36,090 units; rentals for quarter, £891 
4а. 5d. ; number of consumers on March 31st, 113. 


The Dee.— There is a proposal to put down buoys for 
lighting the River Dee by city. p d 


Durban.—A Contemporsry states that the Government 
electric light installation at Durban for the harbour is completed, and 
the light was switched on for the firet time on April 27th. 


Eastbourne.—At the last meeting of the Town Council 
the Electric Light Oommittee submitted a report recommending that 
Mr. W. O. O. Hawtayne be appointed consulting engineer to the 
Corporation at a retaining fee of 100 guineas for the first year, and 
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9 per cent. on all new works, which will include the preparation of a 
full report as to the carrying on of the electric light works, and 
advising the Corporation for the purpose of making application to the 
Local Government Board for power to borrow the amount agreed to 
be paid to the company, and that after the first year he be paid a 
retaining fee of 50 guineas and 3 per cent. on all new works, the en- 
gagement to be subject to six months’ notice on either side and to 
terminate at the end of the current year in whioh the notice is given. 
On a division, the recommendation was adopted by 16 votes to 6. 


Elland.—The Counoil is advised by the Electrio Lighting 
Committee to apply for an electrico lighting order. This is in con- 
sequence of the proposal of a company to put down electric lighting 
and tramway works. 


Festiniog.—After considering a lengthy report by the 
surveyor on the gasworke and electrical supply, the District Council 
has decided to apply for an electric lighting provisional order. 


Gateshead.—The Town Council last week considered a 
report from tbe Parliamentary Oommittee with reference to the elec- 
tric lighting order which the Board of Trade bad issued to the Elec- 
trical Power Distribution Company. The Beard has deleted certain 
clauses, but it is proposed to petition the House of Commons Oom- 
mittee, in regard to the Bill, to get them inserted again. 


Gravesend.—The Council notifles in the London Gazette 
its intention fo transfer its provisional order to the Electric Supply 
Corporation, Limited. | 


Grays.—Last week the Council went into committee to 
consider the site for the electricity works. 


Hackney.— We understand that the Electric Lighting 
Committee, which has for some months past been considering the 
question of sites for the electricity works, now has in view a con- 
venient site contiguous to the River Lea, and will doubtless complete 
arrangements very shortly for its purchase. Thie is by no means a 
central point, so far as the proposed area of supply is concerned, but it 
is anticipated that the increased expense for feeders, &o., will be set off 
by a substantial reduction in the cost of land, as well as the convenience 
as regards water supply resulting from ero bard to the Lea. A com- 
promise between the two conflicting parties on the Vestry will materi- 
ally aid the Electric Lighting Committee in pushing forward the work 
with that expedition which is now necessary for its completion within 
a reasonable period. With so much work in the hands of manufac- 
turers, it is not wise on the part 
placing of contracts longer than is absolutely necessary. Now that 


Hampstead.—The Vestry’s electric lighting system had 
on Lady Day last connections equal to 82,672 8-O.P. lamps. The 
consumers’ accounts for the year amounted to £23,130 18e. 11d. 
According to a report presented by the Vestry clerk on Thursday 
last week, the capital expenditure of the system to Lady Day has 
been £125,410. The gross profit for the year was £13,014. After all 
deductions for interest, repayment of loans, bad debts, &o., had been 
made, the net profit stood at £8,339 16%. 6d. The gross profit was 
equal to a dividend of over 10} per cent. on the capital, and the net 
profit to one of over 64 per cent. 


Harrogate.—In commemoration of the eightieth birth- 
day of Her Majesty the Queen, the new electric lights in the streets 
of Harrogate wera lighted for the first time on Wednesday night last 
week. Eighteen lamps were lit in the principal streets in the centre 
of the town, each lamp being of 2,000 O.P. 


Hull.—Lsst week Oouncillor Skinner, the chairman of 


charges in st the new 
works the reduction in the expenses per unit would have been greater, 
and the profits would, of course, have been correspondingly increased. 
The financial results of the year are as follows :—The total income 
bas been £16,332 18s. 91. The expenses, exclusive of interest and 
sinking fund, have been £7,849 16s. 11d. Sinking fund, interest and 
depreciation of meters have absorbed a further sum of £4,822 16s. 9d. 
Thus the total expenses bave amounted to £12,672 12s. 8d., and 
if this sum b» dedrcted from the receipts there will be left a 
balance of £3660 6s. 1d, which is the net profit on the year's 
working. This amount will be carried to the reserve fund, 
which, with this substantial addition, will then amount to £8,168 135. 
It is propcsed to make a reduction, as and from March 31st last, of 4d. 
per unit on all current sold for lighting purposes only. This pro- 
posed reduction in the Committee’s charges, if adopted, would, on 
the basis of last year's working, involve a reduction of about £1,500 
in the profits for the year, bringing them from £3,660 to £2,160. If 
the proposal submitted be adopted, the charges will then stand as 
follows:—Ordinary consumers for light, 5d. per unit; ordinary con- 
sumers for other purposes, 23d. per unit. Large consumers, having 


. became liable to a severe penalty. 


more than 100 lamps fitted up, and charged on the Brighton system, 
Sid. for first hour, and 24d. afterwards. The demand for current 
has been continuously increasing throughout the year, owing not only 
to an inorease in the number of consumers, but aleo to an increase in 
the average amount of current used by each consumer, which has 
risen during the year from 690 units to 780 units. So rapid indeed 
hu been the increase in the demand (even before the station was 
formally opened) that had all consumers made a demand at the same 
time, the plant would have b:en taxed to its utmost capacity. 
Daring the 12 months under review, the equivalent of 17,000 lamps 
of 8-O.P. have been connected to the mains, this figare including 14 
motors of various sises. In consequence of this 
demand the Oommittee were, in November last, compelled to refuse 
applications for ourrent except on the condition that these applicants 
ould not be attached to the mains until some time in February, or 
possibly the beginning of Marob. Foreseeing the inadcquacy of the 
new station to meet the coming demands, a scheme for the extensica 
of the Scalcoates Lane station, estimated to coat E32, COO, was sub- 
mitted to, and received the approval of, the Oouncil, and power to 
borrow the money was granted by the Local Government Board. 
Tenders were acoopted for the carrying out of this extension, and the 
work is now considerably sdvanced, and is expected to be ready for 
use in September, by which time it will be absolutely needed. The 
increasing demand also foreshadowed the necessity for putting down 
additional mains. Schemes for laying down several miles of new 
mains have also been sanctioned by the Committee, and the Local 
Government Board has sanctioned the borrowing of the money 
required. During the year, mains have been laid in nearly eight miles 
of streets, and others are still in progress. 


IIford.— The District Council will apply to the Local 
Government Board for sanction to borrow £4,300 for a site for 
electrioity works. 


Islington,—Last week the Vestry adopted the recom- 
mendation of the Hlectrio Lighting Committee regarding the pro- 
extension of mains to Hornsey Rise and Newington Green 
for public and private supply, in acoordance with the report 

of Mr. Gay, the electrical engineer. The total cost is £67,150. 


Kettering.—The Lighting Oommittee has considered 
and deferred to another meeting a proposal to call in an expert to 
advise as to proceeding under the Oouncil's ional order. The 
Electric Power Distributing Oompany has submitted the terms spon 
which it would take over the order. 


Leighton Buzzard.—The Pablic Works Committee 
recently recommended that Dr. Stevenson's communication in refer- 
ence to the electric light lie on the table, as they did not consider 
tbat the time had arrived when the new illuminant could be adopted 


in the town, 


London, E.C,—At a special meeting of the Court of 
Common Council on Monday, the Streets Committee brought up a 
report on the electric lighting of the City, but, before it was or 
discussed, the City Solioitor, replyiog to questions, said that if any 
member of the Court happened to be a shareholder of the City of 
London Electric Lighting Oompany and voted on the matter be 
So far as the latest return of 
shareholders indicated, there were then only three members of tbe 
Corporation holding shares—vis., Mr. Rowland Perrin (who had 
recently died), Sir George Faudel-Phillips, who was simply a trustee 
for others, and Mr. Foster 1 Neither of the latter members 
was present. The report of the Streets Oommittee stated that they 
had had a conference with Sir David Sslomons, the chairman, and 
the board of the Electrio Lighting Oompany, and had invited their 
attention (D to a reduction of the ро of the electric light, (2) to the 
lighting of the minor streets, and ( ) as to a basis of future purchase 
by the Oorporation of the company's undertaking. They had since 
received a communication from the company in which they said they 
could not, lure to their shareholders and in view of the obliga- 
tions imposed upon them by the contracts and orders, 
reduce the price of electrio energy. The company had, it тм 
pointed out, voluntarily introduced the sliding scale and had 
made a considerable reduction in the charges, and they were 
prepared to make further reductions when practicable. II it 
was the wish of the Oo tion that the company 
surrender their rights to light the minor streets, they would 
be prepared to do so on the understanding that if those streets 
were hereafter lighted by electricity the contract should be offered to 
them in the first place. As regarded the question of purchase, the 
directors would recommend the shareholders to sell their undertaking 
on terms which wou'd yield a handsome profit to the Corporation, 
calcalating it on the basis of the credit of the Corporation being able 
to borrow the purchase reer | at the rate of 24 per cent. per annum. 
A later letter intimated that if the Co tion would withdraw th.it 
opposition and give all reasonable facilities for the supply of a con- 
tinuous current, the company wculd reduce their price to 6d. per unit 
from January lst next, and make farther redactions whenever 
ticable. They were also prepared to make a very substantial e 
tion in the pressure. A communication was read from Bir 33 
Boyle, secretary of the Board cf Trade, at king to Ъз favoured | 
the final views of the Corporation on the subject of the electrio light 
ing of the Oity by Friday (to-day). The Committee recommended that 
the company be informed that although the Corporation was advised 
that the existing contracts were null and void, it did not desire to take 
advantage of the circumstance provided the company were pre 
to come to satisfactory arrangements in regard to the supply of elec- 
tricity to private consumers. Mr. Algar, chairman of the Committes, 
moved the adoption of their report. Mr. Tarner pro as an 
amendment, That, having regard to the opinion of counsel, Bir 
Courtenay Boyle and the company be informed that it is the intention of 
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the Corporation to treat the electric lighting contracts as null and void." 
Mr. Burnett, Mr. Olough, M P., Mr. Jadd, and other members con- 
tended that there had only been a technical breach of the contracts 
with the company by reason of a few membri unwittingly investing 
their money in the company’s shares—most of them after the con- 

were concluded and in operation—and that it would Ъз 
unworthy the prestige and dignity of the Oorporation to take advan- 
tage of a paltry technicality of the kind. Mr. A. O. Morton, on the 
otber hand, said that the contracts were obtained by improper influ- 
ence and despicable means, aud they ought to be vitiated for the 
honour, credit, and good name of the Oity of London. Hs hoped 
that the Board of Trade would throw opan the City to competing 
companies. The City Solicitor, raplying to questions, said if the 
existing contracts were null and void the Corporation could make 
fresh arrangements with the company, or the company could promote 
an Act of Parliament giving them relief from the breaches of the 
present contracts. He reminded the Oóurt that it did not follow 
that the company would concur in the on of the counsel con- 
sulted by the Corporation that the oon were null and void. 
They might go to litigation on the subject. Mr. Turner’s amend- 
ment was lost by a large majority, and, after other amendments had 
а с and песа тей, the report of the Streets Committee was 

opted. 


Nottingham.—Although the extension of the Corpora- 
tion electric lighting station in Burton Street is now, from a structural 
standpoint, complete, it will probably be the end of September or 
the beginning of Octobsr before tbe new plant is running. The 
present capacity will be more than doubled. 


Oldham.—Last week the following report was submitted 
to the Electric Light Oommittee by the superintendent, Mr. A. 
Andrew. The diture on capital account during the year has 
been as follows :—Bupply station, buildings and plant, £4,492 12e. 2d.; 
street mains, £3,557 бз. 8d.; a total of £8,049 176. 10d. The gross 
revenue for the year amounts to £6,804 2s. 6d., and the gross expendi- 
ture to £2,243 5s. 9d., the balance carried to the net revenue account 
being £3,560 16s. 9d. Tho interest on loane amounts to £1,396 
136. 11d., and sinking fund instalment to £1,279 10s. 4d., a total of 
£2,676 4s. 3d., the net profit for the year being £884 12s. 6d. The 
amount in reserve fund on March 25th was £4,275 5s. 9d. The 
amount of energy generated has been 589,633 unite, of which 454,907 
units have been sold, being increases over the previous year of 192,889 
units and 132,704 units respectively. The number of lights supplied 
on March 25th last, equivalent to 8-O. P., was 28,471, being an increase 
duriag the year of 6,845. The number of consumers added has been 
110, and additional meters fixed 120. The number of consumers on 
March 25th was 323, and the total number of meters fixed 380. The 
maximum demand was on February 24th, 1899, the load at the station 
being indicated at 542 kilowatts, as compared with 413 in the previous 
year. The greatest quantily supplied in 24 hours was on December 
17th, 1898, being 3,198 units, against 2,307 last year. The supply 
mains have been extended 3,161 yards. The total length of maius 
laid on the March 25th last was 12,491 yards. The price charged for 
energy was reduced from March 25th, 1898, as follows :—To private 
consumers, ordinary rate, 4d. per anit; to the same for quantity used 
in excess of two hours’ average maximum demand, 2d. per unit; 
public street lighting, 24d. per unit. From September 25th large 
consumers have had the option of being charged either under the 
demand indicator system or according to following fixed scale :— 
For the first 1,000 units consumed per quarter, éd. per unit; for the 
second 1,00), 34d. ; third 1,C00, 3d. ; fourth 1,000, 24d.; fifth 1,000, 
2d.; all in excess of 5,000, 2d. During the year two additional 
engines and 000 360 H.P. capacity eacb, and an additional 
steam гост ve been fixed. The total engine horse-power is now 


Oswestry.—A special meeting of the Town Counoil was 
held on Monday to consider a recommendation from the Watch 
Committee that the electric lighting орап undertaking be pur- 
chased, and that a committee be appointed to negotiate terms with 
the company, with power to arrange the price. 


Portsmouth.—At a meeting of the Electric Lighting 
Committee of the Town Oouncil, it was reported that the profits on 
the undertaking for the past year amounted to £2,500. It was de» 
cided to propose to appropriate about £1,500 to a reserve and sinking 
fund, thus making it up to 5 per cent. per annum on the capital oat- 
lay for the whole period since the commencement of the work, and to 
recommend to the Town Council that the balance, which, after leaving 
& «mall amount to cover possible bad debts, will be about £1,000, 
should be paid into the Urban fund, to go towards the relief. of the 


Rothesay.—A Glasgow paper says that the contractors 
have made a good start with the electricity undertaking. Some of the 
cable has been laid and lamps are in position. 


Shanklin.—The Lighting Committee asked the Board of 
Trade to modify certain sections of the provisional order in such а 
manner as to make it obligatory both upon the local authorities and 
the undertakers to submit all questions of difference which may arise 
toa sole arbitrator to be appointed by the Board of instead of 
А general arbitration as at present provided for in the existing draft 
provisional order. The Board had written stating that they would 
not make the suggested alteration. 


Simla.—A Delhi paper says that the scheme for the 
lighting of Simla with el ty is being discussed, Mr. Crompton 
having recently been inspecting the Sutlej Valley with a view to the 
utilisation of water-power by turbines for this purpose. It seems 
that the cost would not be excessive, and the is likely to be 
taken in hand before long. | 


Sunderland.— The annual report re the Electric Light 
Works, shows that for the past year, after paying interest and sinking 
fund, there isa profit of 4364. The number of lamps in use has in- 
creased to 25,617. The number of units sold bas inoreased from 
270,209 to 472,240. During last year 15 motors, aggregating 98 H.P., 
were added, making al er 400 H.P. drawn from the Oorporation 
mains. The past year was the first in which the undertaking showed 
& Def profit after payment of the sinking fund and interest. The 
year's profit on tho station—that is the sum available as dividend 
were the concern & private RM £2,855, or 4$ per cent. 
on the capital outlay. The og fand and interest was £2,501, 
leaving a net balance of £364 to the oredit of the Corporation. The 
average price obtained for current during the year was 8 78d. per 
unit to private consumers. 


Tynemouth.— Last week the Local Government Board 
held an inquiry relative to an application of the Town Oouncil for 
sanction to borrow £34,850 for purposes of electric lighting. The 
town clerk said there had been a prior application to borrow £1,850 
for the purchase of land for a site, and the inquiry was held on June 
10th, 1893. Sanction to borrow the sum bad not yet been received, 
and the amount was now included in the present application. The 
details included £5,000 for building, £6,000 for three boilers and 
fittings, £1,000 for condensing plant, £7,000 for cables, and £2,000 
for meters and services. An agreement was entered into in 
December last with the British Electric Traction Company, Limited, 
for the supply of energy to the present tramways from Prudhoe 
Street to Tynemouth, and an extension was in contemplation to 
Whitley, about three-quarters of a mile outside the borough. 


Wallasey.—The District Council was yesterday asked to 
confirm a resolution of committee to obtain powers to borrow £18,500 
for extending the generating station and providing additional plant 
to supply electricity for traction purposes. 


Warley.—The District Council objects to the proposal of 
the Sowerby Bridge Council to apply for electric lighting powers 
within their gas area. 


West Bromwich.—The question of the electric lighting 
is under the consideration of a committee of the Corporation, wh» 
are being assisted by a expert. Meanwhile the Midland Electric 
Oorporation for Power Distribution, Limited, are making strenuous 
efforts to induce West Bromwich to sind d the light from the com- 
pany, and with this view the latter have submitted the following terms 
to the committee of the Corporation: 

For lighting purposes, 6d. per unit for the first 100 hours of supply per 
quarter, and 8d. per unit for subsequent hours of supply, with discounts of from 
b per cent. to 20 per cent. where the consumption is over 100,000 units per 
annum. For power purposes the rates are to be 8d. per unit for the first 78 
hours of supply per quarter, and 825d. per unit for subsequent hours of supply. 
The company offer the current to local authorities for public lighting at 164. 


per unit. 

Mr. G. L. Addenbrooke, the consulting engineer of the company, has 
also bad an interview with the Mayor, Councillor В. Pitt, at which 
the latter suggested that the Midland Electric Oorporation should 
submit a series of prices concerning all the alternative p itions 
they were prepared to make. The cotn pany: however; replied that 
this would convenient nid dep pha g, unless they knew 
the lines on which West Brom Corporation would prefer to nego- 
tiate, and instead wrote on February 24th last, asking for another 
interview. In the meantime, the Town Oouncil authorised the Elec- 


trio Committee to call in expert advice. Noting this, Mr. Addenbrooke 


wrote stating that if their consulting engineer would give them 
figures as to the prices at which West Bromwich could generate or 
sell current in the borough under the three heads of light, traction and 
VVV to results 
already obtained in similar towns, he . Addenbrooke) had con- 
fidence in stating that the Midland Electric Corporation would be 

ко Pp ly at 10 per cent. under these figures where their 

are 


be further reduced as the consumption grew. 
however, that the committee are convinced they will be able to 
supply West Bromwich on quite as favourable terms as the Midland 
ЕЛ Oorporation сап do it. Мапу of the members of the 
Oouneil look at this question in conjunction with the probable taking 
over of the tramways, in which case they firmly believe that the two 
undertakings can be well worked together. 

Winchester.—The Winchester Electrio Light Company 
are making rapid progress with their business. The light is now 
being installed in the Guildhall, School of Art, public library, &c., 
as well asin many private residences and business establishments. 

Windsor.—On the night of the Queen's birthday the 
arch on Osatle Hill was illuminated by 1,000 electric lights, and the 
1887 Jubilee statue, the (Guildhall and various b were 
similarly decorated. 


ELEOTRIO TRAOTION AND MOTIVE 
| POWER NOTES. 


Accrington.—'The Accrington Corporation Tramways 
Company have agreed to sell their und to the British Electric 
Traction Company for £56,000, subject to in conditions. 
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Barnsley.—The British Electric Traction Company, 
Limited, have intimated to the Town Oouncil their intention of 
applying for a provisional order for the laying down of a light rail- 
way in Barnsley, and their intention to extend the same to Stairfoot 
and Worsbro’, and the Oorporation have decided that the application 
of the company named, or oo private company, shall be 
opposed. In view of this, Mr. Jo solicitor, of Barnsley, 
on behalf of the British Electric Traction Company, Limited, has 
issued to the ratepayers a lengthy statement in pamphlet form, under 
the title of “ Proposed ву Tramways; Comments and Remarks 
5 showing reasons why the Ooungil should approve the 

eme, 


Bath.—One of the companies which had given notice of 
intention to apply for an order under the Light Railways Act, is 
advertising its proposals in the usual form in the local press. The 
scheme aims at connecting the outlying districts with the central 
parte of the city by electric trams without touching upon the 
really busy thoroughfares any more than can be avoided. 


Behr's Lightning Express.”—The joint committee 
of Liverpool and Manchester representatives who have been con- 
sidering the scheme for establishing an electric эрш railway on 
the mono-rail principle between Manchester aud Liverpool, have 
reported favourably, and declared that from an and com- 
mercial point of view the project is a feasible one. On Wednesday 
& resolution was adopted se forth that some such scheme would 
be of public advantage. The estimated cost of construction is a 
million and a half. 


Brighten.—A deputation from the Corporation inspected 
the Sheffield electric trams, so far as completed, on Saturday last. It 
is stated that the gradients of the two towns are very similar. 


Burton-on-Trent.—A Town Council deputation has 
inspected the Bradford electric trams. This is in connection with 
— proposal that Burton should have eleotrio lighting and electric 
rams, 


Cardiff.—The Tramways Committee last week decided to 
rescind the resolation giving the tramways company power to double 
certain sections of the tramline. The company had objected to several 
proposals in the draft agreement with the Corporation. 


Dublin.—The connecting link of the tramway system 
between Oastlewood Avenue and Harold's Cross line was opened on 
23:d ult. for traffic. The cars now run from the junction with the 
Harolo’s Oross line at Kenilworth Square direct to Ball's Bridge in 
connection with the Dablin and Dalkey electric line. The work on the 
Dramoondra line is also being pushed forward rapidly, and it is ex- 
pected that in the course of a few weeks the line will be electrically 
equipped. In the meantime the service from the Pillar by means of 
horse cars is proving of the greatest convenience. 


Eastbourne.—A special meeting of the Town Council 
was held last week to consider and determine as to a recommendation 
to apply, in November next, to the Light Railway Oommissioners for 
an order, 


years 
determinable at the end of 21 and at recurring periods of 10 
Dorporation 6 per cent. оп the total 

from the Corporation 


ht Bailway Commissioners for an order to authorise 
the construction of the tramways, as recommended by the committee, 
Councillor Maude contended that the inconveniences and dangers 
arising from the-tramways had been greatly exaggerated, and that if 
lines were introduced into any portion of the borough there would be 
& universal cry for their extension. The committee had had an ap- 
proximate estimate of the cost for double lines, including motor cars, 
&c., and the expenditure involved would be about £13,000 per mile. 
After discussion, the motion for the adoption of the committee's 
recommendation, with an alteration in the route, was adopted by 17 
to 10, but the town clerk pointed out that the resolution was not 
carried the necessary. two-thirds of the Council In reply to a 
query: Where are we now, sir?" The Mayor said: You have not 
had the necessary majority, and, therefore, the matter must end." 


Erdington.— A special meeting of the District Council 
met to consider what steps, if any, should be taken in reference to 


an application Bow реш meee for power to promote slight railway - 


from Aston, throug 
to oppose the scheme. 


Huddersfield.—The Holmfirth District Council is 
approaching the Huddersfield Corporation to know on what terms 
they will extend their tramlines to Holmfirth and Holmbridge. 


hingston.—The Corporation have prepared plans for an 
electric tramway to connect Kingston railway station with Surbiton 
railway station, as well as running through the principal streets of 
both towns, and it is also proposed to connect the line with the 
line of trams proposed to be laid by the London County Council, and 


gton, to Button Coldfield. It was resolved 


to end at the borough boundary on Kingston Hill The Surrey 
Oounty Oouncil is stated to have convened a conference of repre- 
sentatives of local authorities to ascertain how far electric tramways 
may be adopted throughont the county of Surrey. 


Light Railways.—The London Gazette contains notices 
of the following applications to the Light Railway Commissioners 
for powers to construct light railways :— 


Robertsbridge and Pevensey: promoted by the Earl of Ashburn- 
ham and others. 
Rhondda Valley: promoted by the British Electric Traction Oom- 


pany. 
" Bridgwater, Langport, and Glaston : promoted by the Light 
Railways Development Company, Limited 
Aberdare: promoted by the British Electric Traction Torm 
Wolverhampton and сорон: promoted by Mr. J. Heath, M.P., 
Mr. B. Melville, M.P., Sir H? В. King, M.P., Mr. J. T. Firbank, М.Р, 


and others. 

Peterborough and district: promoted by the British Electric Trac-. 
tion Company. 

Blackpool and Gars : promoted by the Blackpool and Garstang 
Electric Light Railway Company. 

Darlington: promoted by the тиры Tramways Oompany. 

Oounty of Middlesex: promoted by the Middlesex Oounty Council 
and the tan Tramways and Omnibus Oompany. 


Leighton Bussard and Hitchin : ponon by Messrs. W. 8. Cowper- 
Oooper, J. Waugh, H. J. Green, and others. 
Gateshead and district: promoted by the Gateshead and District 


South Staffordshire (Bilston, Willenhall, and Ooseley): promoted 
by the British Electric Traction Company. 

Maidstone and Faversham Junction: promoted by the Maidstone 
and Faversham Light Railway Oompany, Limited. 

“Ormskirk and Southport: promoted by Messrs. О. Birchall, T. 0. 

Callender, W. Winnard, A. T. Wright, and others. 

Leicester, Anstey, and Newtown Linford: promoted by the 
Railway Developments, Limited, of 34, Victoria Street, S. W. 

5 aud Morecambe: promoted by A. Bruce, T. D. Shield, 
and others. 

Bere Alston and Oalstock: Plymouth, Devonport, and South- 
Western Junction Railway Company. 

Watford and district. 


pany ° Ж 

Southwold and Lowestoft: Southwold Railway Company. 

Lastingham and Rosedale: Lastingham and Rosedale Railway and 
Estate Company. | 

Brackenhill: Yorkshire District Light Railway Syndicate. 

Dartford district: International Communications, Limited. 

Bromsgrove: G. G. Brodie, О. Steer, and others. 

prd acm and district: J. J. Gittings, E. Horton, W. J. Kershaw, 
and ot 

е Wedmore, and Oheddar: Railway Developments, 

t 


spree and Sea View: E. Ironside Bax, G. Ellis, A. R. Davey, and 
others. 


Liverpool.—When electing Mr. Petrie to a seat on the 
Li 1 Tramways Committee last week, the chairman of that Oom- 
mittee said they should remember that they might have very serious 
differences with Mr. Petrie's Oommittee concerning the of 
power for the tramways. Glasgow was getting its power at id. per 
unit, while that Committee was paying 0°9d., or nearly four a5 
much. The Li l Electric Бына ошо пост, To] 
adopting a system diametrically op to t lasgow. 
were making and supplying the e direct. In Glasgow 
was to be supplied on the three-phase system, and transformed down 
by rotary transformers. There was in Glasgow only one electric 

wer station of sufficient size. In Liverpool there were two or 
bree; and while the G w station could get fuel either by canal 
or railway, one station in Liverpool could only get fuel by the canal, 
and another by railway. Moreover, in Glasgow they 
4,000 H.P., and of slow speed (75 revolutions a minute). The 
Glasgow system was: based on the accumulated схрас свог of this 
country, the United States, and the Oontinent. If Mr. Petrie would 
help to overcome the difficulty there was going to be on this matter, 
they would welcome him. 

The question came up of extending electric lines to Garston, 
Woolton, Waterloo, and other suburban districts. The town clerk 
stated, with reference to the Overhead Railway, that lines in 
Waterloo and Seaforth were being laid b District Oouncils of 
those places, and leased to the Overhead way Company, which 
propored to use them as а feeder to its own line. If, when the 
electric tramlines were laid through Bootle and Litherland, the Cor- 
poration thought it worth while, they could apply for running 
pore over the Teao and кас lines. „Тан woul of 
difficulty in extending the lines pac Seyon e boundary 
consent of the local authorities was o . On e proponis of 
the chairman, the manager was asked to report as to le exten- 
sions. The town clerk suggested that local authorities interested 
should be invited to confer with the Oorporation, and this was 

to 


agreed to. 

A depatation attended to urge the views of the Estate Oommittes 
regarding the cost of street improvements, rendered urgent by the 
introduction of electric tramways. 


Llandudno.—The promoters of the new light electri 
railway have communicated with the Electric Light re 
ecale of charges for the supply of current for the railway, stating that 
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they consider it fair and reasonablethat the division of responsibility 
should be at the section boxes and notat the switchboard. Mr. A. Н. 
Preece and Mr. Morton have reported on the subject, and the Council 
has approved the recommendation of the committee that no proposal 
for the supply of current other than at the switchbcard be enter- 
tained. The committee has offered to supply energy at the following 
yate, vis. :— 12d. pe unit for every unit up to 100,000 units; 14d. per 
unit forevery unit over 100,000 up to 400,000; 1d. per unit for every 
unit over 400,000 ; the minimum supply in any one year not to be lees 
than 350,000 units. 


Middlesex.—A special meeting of the Horrsey District 
Ooancil was held on Monday to consider the advisability of applying 
for an order to construct light railways along the Archway Road from 
Highgate to Whetstone in conjunction with the Finchley District 
Council. Sinoe the notice of motion was given, the Middlesex County 
Conncil have come to terms with the North Metropolitan Tramways 
Company, by which the Ocuccil and the company will become pro- 
moters of a county scheme.— Mr. Sloper, chairman of the Highways 
Committee, moved the formal statutory rcsoluticns.— The chaisman 
(Mr. Oory-Wright) said they would be no better off there if the 
scheme was dropped. The County Council would make the line 
themselves and be the light railway authority. Tbe resolutions were 
lost by a majority of two to one. 


Neweastle-on-Tyne.—lIt is said that the Tramway Com- 
wittee contemplates granting an extension of the tramway lease for 
two years, or until the new electric lines are ready, upon the present 


Perth (W.A.).—A Perth correspondent of the Financial 
Times telegraphs that the laying of the double track of the Perth 
Electric Tramways has been completed from Thomas Street to 
Milligan Btreet and from Pier Street to Bay Street. Allthe macadam 
sab bas been completed, and the wood paving (Jarrah blocks), )3 

wide, has been completed between Hill Street and Lord Street. 
The cars are ready, and the car house is complete, excepting a portion 
of the roof. The Babcock & Wilcox boilers have arri and are 
now being placed in position in the power house, and the artesian 
well has been sunk to & depth of 470 feet. 


Peterborough.—The Town Council has under considera- 
tion correspondence from the British Electric Traction Company re 
the proposed light railways scheme. 


Portobello to Musselburgh.— On Wednesday the Com- 
missioners held an inquiry at Edinburgh into an application for a 
light railway to run on the road from Portobello to Musselburgh, ard 
to be worked by electrical power. The scheme was opposed by the 
North British Railway Company, on the ground that it would 
abstract ger traffic from their system, and was rej:cted by the 

The scheme was promoted by the Drake & Gorham 
Electric Power (Pioneer) Syndicate. 


Portrush.—Last week a special meeting of the Urban 
Council was held for the purpose of hearing a statement from the 
chairman of directors of the Portrush, Giant's Causeway, and Bush 
Valley Railway and Tramway Oompany, in regard to the erection of 
iron pillars within the township in connection with the contemplated 
adoption by the company of the overhead system of electric traction. 
After hearing a statement from Dr. Traill (chairman of the company), 
in the course of which he quoted several clauses of Acts of Parliament 
under which, he contended, the tramway company were empowered 
to erect the poles in the town of Portrush, it was decided that as Dz, 
Traill had not come prepared to submit а which might be 
accepted, the Council would adhere to their origina! resolution to have 
the poles removed. 


Potteries.— That the new electric tramway system is 
exceedingly popular is evidenced by the complaints being made by 


the Stoke-on-Trent ladies that the cars are overcrowded. Of course, 


this will all be remedied as time goes on. 


Shanghai.—The Daily Mail Montreal correspondent says 
that Sir Charles Ross, who recently made an offer on behalf of an 
American syndicate to purchase the municipal electric lighting worke 
at Shanghai on condition of being granted the right to establish 
tramways there, is at present in China. Sir Charles, while passing 
through Montreal on his way to China two months ago, had a con- 
ference with some Montreal capitalists with regard to mining invest- 
ments in British Oolumbia, and laid before them his scheme for 
electric tramways in Shanghai. 


South Wales.—It is stated that there is very little doubt 
that Swansea borough tramways will be worked electrically 
before the present year expires. It is also represented that official 
intimation has been received that the Beard of e has finally con- 
firmed the Merthyr Light Railway order, which means the construc- 
tion of an electric tramway from the centre of Merthyr to two of 
its chief suburban extremities, Dowlais and Cefu, Ooedycymmer. 
It is further stated that the British Electric Traction Company are 
now applying for powers to construct a ligbt railway from Aberdare 
to populous adjunct of that great valley—that of Oapcoch. 


EZSunderland.— The Tramways Committ: e recommends the 
Council to purchase 18 double-decked cars at £700 each, and eight 

cked cars at about £500 each, for service on the proposed 
electric routes. The Committee also instructed the electric engineer 
to ask for tenders for converting the tracks from horse to electric 
traction. Work on the Ohester Road route will be commenced about 


~ 


August, and the whole of the system will be taken over and work 
commenced by January, 1900. The Committee has also discussed 
details with regard to poles, rosettes, and span wires. 


Worcester.—The Pershore District Council has received 
а letter from the Worcester Tramway Company with reference to 
their ssl to make a light electric railway from Worcester to 
Redhill and Kempsey, and has approved of the principle of the pro- 


Kempsey Parish Oouncil disapproves of а proposal of tbe 
Woroe City Tramway Company to construct s light railway to 
connect the city and Kempeey. 


Wrexham.—At & meeting of the Council on 30th ult., 
the Lighting Committee that they had considered the report 
of Mr. Trentham and Mr. Peers, consulting electrical engineers, as to 
the introduction of electric lighting into the borough and the erection 
of а refuse destructor, ard after some deliberation they recommended 
that the Council should эр va of the appropriation and conversion 
of that porn ot the ow Brewery buildings and 55 for 
electric ion worke, but that the question of providing a refuse 
destructor bs d for the present, reserving nevertheless the 
site adjacent to the electric works shown on the plans submitted as 
selected by the consulting engiaeers as best adapted for the erection 
of a refuse destructor. committee aleo recommended that the 
Council engage Mr. Trentham and Mr. Peers as joint engineers for 
the works, and that they be instructed forthwith to prepare plans for 
estimates for the necessary works of supplying electricity in the com- 
puleory area. Taese rcommendations were agreed to. The Oor- 
poration seal was affixed to an agreement with the Drake & Gorham 
Electric Power and Traction Oompany, Limited, enabling the Oor- 
poration, after the expiration of 7, 14 or 21 years, from date of 
confirmation cf the Wrexham District Tramways provisional order, 
to acquire the undertaking. 


Wycombe Valley.—It is proposed to obtain powers for 
the * a local company of an electric tramway through 
the picturesque Wycombe Valley, in Buckinghamshire. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Laying under Difficulties.—The New York 
Herald has received a telegram from Manila, which gives an account 
of a cable-laying party of Americans under Captain Tilley being fired 
upon and driven from the shore on the island of Negros. Captain 
Tilley, when last seen, was swimming feebly by the side of the mate 
of the cable ship. The latter was picked up by the launch of the 
steamer from which the party landed. The steamer lay far from the 
shore, but those on board of her saw some of the Malay seamen, who 
had landed with Captain Tilley, caught by the rebels and flogged, 
and then cut to pieces. 


Colombo Telephone Service.—The conversion of the 
telephone system from earth to metallic return is prcgressing, but 
it is not likely to be completed for about six months. 


French and English Trans-Atlantic Cables.—The 
Paris correspondent of the Economist points out that the long pending 
suit between the French Pouyer.Qiertier and the English Anglo- 
American Trans-Atlantic Cable Companies has just come up again 
before the Rouen Appeal Court. It may be remembered that in 1580 
the two companies, which had been worked in competition, entered 
into a pooling arrangement. The French Government subsequently, 
in 1886, intervened, and compelled the French company to withdraw 
from the contract, as being contrary to its Act of concession. The 
Anglo-American then brought an action against ite former partner, 
claiming & sum of £240,000 which it had paid to the French compan 
between 1880 and 1886. A first trial place before the Paris Tri- 
bunal of Commerce, which, in 1888, condemned the Pouyer-Quertier 
Oompany to make restitution, and pay damages. In the meantime the 
French company had bsen converted into an American one, which, in 
1894, obtained a revereal of the ju t by the Paris Appeal Court. 
The Anglo-American company took the case b:fore the Court of 
Oassation, which quashed the judgment of the Paris Appeal Court, 
and ordered a new trial before the Rouen Appeal Oourt, which bas 
now decided in favour of the Anglo-American, as was done by the 
Paris Tribanal of Commerce in the original action. The Court, 
however, admitted the right of the French company to cartain set- 
offs, and appointed three experts to investigate the accounts and 
press a report within four months, the question of the costs to bo 

fhe meantime reserved. 


The German Line to India.—From Berlin we receive 
news that an y, aam. has been arrived at between the Deutsche 
Bank and the Ottoman Bank for the continuation of the Anatolian 
railways. This continuation will probably admit of the extension of 
these railways to Baghdad, along the route which has been already 
surveyed, vid Yuszat, Sivas, Diarbekr, and Mosul. The aocompany- 
ing telegraph line will thus, on reaching Baghdad, be within some 250 
miles of Koweit, which can be connected with a very short line to 
the Indian Government cables at Fao, thus cutting out the Indo- 
Euro Telegraph Company's lines, and rendering possible a reduc- 
tion in the present high rates to India. . 


The “Monarch,”—The cable ship Monarch is reported 
to have left Tobermory, Argyllshire, on Monday morning, en route 
for the small islands of Oanna, Rum, Eigg and Muck, where cables are 
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to be laid connecting those islands with one another and with the 
mainland. The connection is to be made through the island of 
Bkye, which is already in telegraphic communication with the 


d of Ssotland. 
Telegraphic Interruptions and Repairs:— 
OABLBA. Down. Repaired. 
Bonny-OCameroun .. May 29th, 1899 is 


Lourenco Marques-Mcsam- 


bique “as .. May 26th, 1899 ... vis 
Para-Maranham 800 . April 10th, 1899 ... -— 
Assab-Maasaouah ... .. May 23rd, 1899 ... vee 
Amason Oompany’s cable— 

Oable beyond Gurupa... June llth, 1898 .. see 


March 16th, 1899 ... May 30th, 1899 


Communication be 
mm on tween 
Salonique and Monastir. March 23rd, 1899 eee өөө 
Communication with Jéré- 

mié and Port de Paix May 20th, 1899 eee 900 
eee ich 8 

ropmunädd "^ May 18th, 1 " 
Line between An 
and Cochabamba (Bolivia) May 9th, 1899 ... Ке 
Saigon-Bangkok sas May 25th, 1899 ... May 25th, 1899 


The Telephone Question.—The Liverpool Ohamber of 
Commerce has issued the text of a petition against Mr. Hanbury’s 
Telephone Bill. It recites the provisions of the measure, and reviews 
generally the position and work of the National Telephone Oompany, 
and the views that have been expressed in regard to the Bill by 
various influential bodies. It prays that the existing system of the 
Telephone Company may be nationalised by acquisition on terms that 
are just and reasonable as between the nation and the company’s 
shareholders, and that the whole system of telephones should then 
be worked as a department of the Post Office, or as a separate 
department. 


OONTRAOTS OPEN AND OLOSED. 


OPEN. 


Barton-upon-Irwell.—Jaone 6th. The Guardians want 
tenders for the wiring and fitting of their new infirmary buildings, 
Green Lane, Patricroft. Specifications, &c., from Mr. G. R. Peers, 
consulting engineer, 96, Deansgate, Manchester. tos 


Battersea.—June 7th. The Vestry wents tenders for the 
supply of mains, water-tabe boilers, steam dynamos and engines. See 
" Official Notices Anril 14th. ` 


Birkenhead.—June 9th. The Corporation wants tenders 


for one 225-kw. direct current high speed steam dynamo. Zee 
“ Official Notices ” May 19th. EPIS d 


Blackpool.—June 20th. The Corporation wants tenders 


for 6,000 tons of slack, 3,250 gallons of oil, and 138,000 carbons. 
Bee Official Notices this week. 


Blackpool.—The Blackpool Masonio Hall, Limited, has 
invited tenders for the electric lighting preparations, electric bells 
and heating apparatus in the Masonic Hall, Adelaide Street. Par- 
ticulars from the architect, Mr. J. A. Nuttall, Birley Street. 


Canary Islands—July 16th. Tenders are being invited 
until July 16:h by the Spanish Post and Telegraph Authorities in 
Madrid for the concession for the establishment and working of a 
telephone system between Haria and Arrecife with three intermediate 
stations on the island of Lanzaroto, Canaries. Tenders to be sent to 
La Direccion General de Correos у Telegrafos, 10, Callede Oarretas, 
Madrid, whence particulars may be obtained. 


Doncaster.— Jane 7th. The Guardians want tenders 


for the electric lighting of the new workhouse. See Official 
Notices” this week. 


Dudley.—June 17th. The Electric Lighting Committee 
wants tenders for water-tube boilers, economiser, steam dynamos, 
balancers, ewitchboard, cables and street work, arc lamps, and travel- 
ling crane. See '' Official Notices” May 19th. 


France.—June 8rd. The French Post and Telegraph 
Authorities in Paris are inviting tenders until June 3rd for the 
supply of 16 lots of telegraphic apparatus. Particulars may be 
obtained from, and tenders are to be sent to, Le Sous Secretariat 
d'Etat des Postes et Telegraphes, Rue de Grenelle, 103. Paris. 


Gloucester.— We understand that the Gloucester Railway 
Carriage and Waggon Company, Limited, are asking for tenders for 
fittiag their works with electric apparatus, as the directors have 
oe m having electric transmission of power for the whole of 
the works. ' 


Hackney.—June 13th. The Vestry invites tenders for 


trenching, troughing, cables, joint boxes, jointing and house services. 
See Official Notices” May 5th. 


Halifax.—The Watch Committee wants tenders for the 
wiring ud the new Halifax Police Courts. Bee onr “ Official Notices” 
this week. 


Huddersfield.—June 12th. The Corporation invite 
tenders for the electric equipment of their present steam tram 
service, also for works to be executed, plant and machinery to be 


appurtenanoes, overhead travelling crane; (B 
generators, switchboard, station lighting, motors, cables, trolley poles, 
controllers, &о.; (C) cableways, overhead construction, trucks, and 
car bodies. Oontract No. 2.—(D) steam boilers and accessories ; (E) 
condensers, valves, heaters, pumps, &c. ; (Е) economiser, elevator and 
conveyor. Any contractor mav tender for the whole or part of the 
work included in Contracts Nos. 1 and 2. Specifications on appli- 
cation to the Borough Engineer, 1, Peel Street, Huddersfield. 


London, W.C.—June 13th. Tenders are wanted for 
carrying out an electrical installation at Mr. Wyndham’s new theatre, 
Charing Cross Road. See our Official Notices this week. 


Manchester.—June 8rd. The Art Gallery Committee 
wants tenders for an electric installation at the City Art Gallery, 
Mosley Street. Particulars from the City Surveyor. 


Sheffield.—June 5th. The Health oon is inviting 
tenders for engines, electric lighting plant, pumps, tings, pulleys, 
and other engineering work required at the destructor. Particulars 
and specifications from the City Surveyor (Mr. Wikeb), Town Hall, 
on payment of one guinea, returnable as usual. 


Southampton.— June 5th. The Corporation wants 
tenders for motor cars and equipment, and the electrical equipment 
of lines. Вее Official Notices” May 12th. 


Spain.—June 8th. The Spanish Post and Telegra 
Authorities in Madrid sre inviting tenders until June 8th for 
supply of 26,000 sinc cylinders for telegraph batteries. Particulars 
may be obtained from, and tenders are to be sent to, El Direccion 
General de Correos y Telegrafo:, Calle Oarretas 10, Madrid. 


Spain.—June 25th. Tenders are being invited until 
June 25:h by the municipal authorities of Alcala la Real (province 
of Jaen), for the concession for the electric lighting of town 
during & period of three years. Particulars may be obtained from, 
and tenders to be sent to, El Secretario del Ayuntamiento de Alcala 
la Real (Jaen). 


Teneriffe.—June 14th. Tenders are being invited until 
June 14th by the 8 Ministry of Publio Works in Madrid for 
the concession for the construction and working of an electric tram- 
way between Santa Orus de Teneriffe and San Oristobal dela Laguna, 
Teneriffe. Tenders to be sent to La Direccion General de Obras 
Publicas (Ministerio de Fomento), Madrid, whence particulars may 
also be obtained. 


West Africa.—July 10th. The Compagnie de Moram- 
bique, of 45, Rue do Alecrim, Lisbon, is inviting tenders until July 
10th for the concession for the establishment and working of a cen: 


tral electric power station at Beira for lighting and power p 
during a period of 25 years. Ры from. and tendon fo Koc. 
York. — June 5th. -The North-Eastern Railway want 
tenders for telegraph apparatus, wire and line stores. Particular 
from Mr. Graves, Telegraph Department, Tork. 
OLOSÉD. 


Ealing.—The following is a list of tenders recently 
submitted to, and those accepted by, the District Council for the 
electricity extensions: 

Contract No. 2.—BorLEns, BUPERHEATBBS, &0. 
£ 
Messrs. The Stirling Boiler Company, Limited .. 2,490 % 
0 


” ” „ (alternative tender) 2,968 
5 Robert Taylor & Sons . (accepted) 2,696 
» Yates & Thom vi : 


(£300 of above amount was approximate.) 
” Edwin Danks, Limited ee ee ee oe 2,887 0 


Oontract No. 3.—Sream Pires, бс. 


© 
© ooocot 


| s. d. 

Messrs, John Spencer, Limited . (accepted) 2,427 15 0 
»9 G. Wailes & Son ee oe os ee 18 6 

17 C. 8. Mallet & Co., Limited . 2,976 6 0 


Оонтваст No. 4.—SwrTOHBOARD AND OOMNEOTIONS. 


£ ad 

Messrs. Cowans, Limited б uw 1,015 0 0 
„ Warburg, Diamond & Co. 1,065 0 0 
"n Bertram Thomas Vs 2 1,187 0 0 
11 Veritys, Limited és ee . 1.278 7 0 
н Laing, Wharton & Down x 1,256 0 0 
» Prestwich & Burt ; 1,334 17 6 
„ Siemens Bros. & Со. .. r . 1,310 0 0 
4 Fowler, Lancaster & Co. . 1350 0 0 
n Ferranti, Limited (accepted) . 1810 0 0 
Edison & Swan "m v. 1,931 13 0 


The tenders of Messrs. Laing, Wharton & Down and Messrs. Ferrant, 

Limited, were put forward for further consideration. Finally the 

tender of Messrs. Ferranti, Limited, was accepted. Mesars. Ferranti s 

tender includes connections and switch gear to each of the six existing 
ternators. 


Hampstead, — Messre. Davey, Paxman & Co., have 
secured the contract for new boilers, at the station for the extension 
which is proposed, with a tender amounting to 47,122. 


(Continued on page 903.) 
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THE BARKING ELECTRICITY WORKS. 


On the oocasion of a recent visit to Barking we observed 
with feelings of dismay that to all appearances oil was super- 
seding electricity for lighting the streets of that town. It 
. semed that Barking, instead of being off with the old love 
and on with the new, was doing the reverse, and had taken the 
horns by the bull. A closer acquaintance with the facts, 
however, served to dirabuse our mind, for the secret of the 
apparent reversal of the order of things was that current had 
not yet been switched on for the public lighting, and oil 
lamps had been affixed to the pillars for temporary purposes 
only. In taking a 
leap direct from oil 
to electricity, Bark- 
ing has but done as 
Winchester did last 
year. As a matter 
of fact, the intro- 
duction of electric 
lighting at Bark- 
ing came about 
through the Bark- - 
ing Gas Company 
failing to come to 
reasonable terms 
with the Council 
for the lighting of 
the district, which 
has been done by 
means of oil lamps 
for some years. 

In October, 1896, 
in consequence of a 
report prepared by 
Mr. Hawtayne, the 
Council applied for 
a provisional order, 
and resolved to put 
down a plant to 
deal with about 
4,000 8-O.P. lamps 
for a commence- 
ment, including 
public lighting. 
When tenders were 
invited it was found that the work could be done at 
about £1,000 leas than the estimates. Some extensions 
of mains were also decided upon at the same time, so 
that the total amount raised was £15,000. We need not 
enumerate all the various ways in which the gas interests 
sought to prevent the granting of а loan. Some indication 
is contained in the fact that the Local Government Board 
inquiry lasted for two days, owing to the strenuous oppo- 
sition of the gas companies. 

When looking up the records and finding the popu- 
lation of the town under 15,000, and bearing in mind 
that save for a few shops, factories, a chemical works, 
and a number of public houses, the residents are com- 
prised mainly of the working classes, the man-in-the-street 
is to be pardoned if he wonders for a moment what prospect 
there is in store for municipal electricity works at a place 


= Ls 
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like Barking. Bat we are given to understand that even 
before the publio inauguration, when there had been nothing 
more than a preliminary switching on to private consumers, 
the load was very fair indeed. With all the street lamps in 
circuit, and the prospect of several large consumers, including 
the public offices ard public houses, which, with their long 
hours, are exceptionally good customers of an electricity 
supply station anywhere, there seems to be a future of real, 
though, perhaps, gradual development at Barking. The 
small consumer also makes a very important customer, as 
has been found to be the case at Brighton, and other places, 
and every opportunity is to be taken to cultivate him. 

Then, again, a 
source of business 
of great moment 
will be the Beckton- 
Barking electric 
trolley light railway, 
1j miles long. It 
is stated that 
this is the only 
scheme which has 
been granted under 
the Light Railways 
Act to a local 
authority. The 
Board of Trade have 
sanctioned the ex- 

 penditure of some 
£84,000 in connec- 
tion with it. Mr. 
Hawtayne has the 
specifications prao- 
tically ready, and 
the scheme will be 
proceeded with with 
little delay. 

The Barking 

Council have since 
also applied for 
powers under the 
Tramways Act, and 
have the approval of 
the Board of Trade 
to a very large 
system of tramways, 
extending from Creeksmouth on the south up to the Ilford 
boundary on the north, where they will join up to the pro- 
posed Ilford tramways, which have also received the Board 
of Trade sanction, and on the west, with the East Ham 
Urban District Council's tramway scheme. Mr. Hawtayne 
has the tramways for Barking and Ilford in hand at the 
present time. 

At Creeksmouth are situated Messrs. Law's Chemical 
Manure Works, and several other large works, which have 
jointly guaranteed an annual consumption of electricity to 
the amount of £350 for seven years, to induce the Barking 
Council to lay a large main down to them. This it has been 
decided to do, and motor generators will shortly be put in. 
The Council at their last meeting decided also to apply to 
the Local Government Board for a further loan of £18,000 


to meet the extensions proposed to be carried out. 
F 
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The generating station is certainly in a very congenial ^ about four times the diameter of the shaft in length. They 
atmosphere, being next door to the mortuary, a circumstance are of the self-oiling type, being automatically lubricated b 
serving to remind those at the station of electric rings revolving slowly on the shaft, the lower portion of ud 
rhock sheets, and so forth. The fire station, public offices, ring dipping into & reservoir of oil in the usual way. 
and public baths are also situated on the same site; in fact, A we 
the exhaust steam from the electricity works’ boilers is R“ type cells, each set being composed of 127 cells. Each 
to be utilised for heating the water in the baths. 

The system is a three-wire continuous current with 460 
volts across the outers. 

. As to the electrical equipment of the works, the plant resting on wooden trays sup 
with which supply commenced in. May was only of a total connections on the cells are of lead, and are burned on. No 


capacity of 120 copper or gan- 
kw., ра а battery сла connections 
of accumulators, are used. The cells 
bat owing to the are suitably ar- 
satisfactory demand ranged on pitch 
for: current: another pine stands, to 
80-kw. set is on allow of easy in- 
order for the light- ion and access 
ing, and space has to each individual 
been left in the cell. 

station for two These batteries 
electric railway seta, are to be used asa 
each being some- standby ог for 
thing like 100-kw. balancing purposes. 
capacity. The The switchboard, 
Sunderland Forge the position of which 
and Engineering can be seen fromthe 
Company have photograph, con- 


responsible 

for the entire 

equipment of the 
station. 

There are two 

boilers of Messrs. 


DouBrLE ENDED SET. 


giste, as at present 
constructed by 
Messrs. Laing, 
Wharton & Dowr, 
of seven vertical 

els and one 


20-kw. DYNAMOS. 


Babcock & Wilcox make, each having 1,098 square feet cross panel. Each of these is mounted upon a “ Whar- 
heating surface, 88 square feet grate surface, working down” cast-iron foot, with special insulating clamp providing 
pressure 160 lbs. per square inch, and each capable of secondary insulation for the whole of the switch gear. The 
evaporating 8,000 lbs, of water per hour. The two pumps boards are held perfectly upright by stay rods, also with 
for boiler feed service are by the Worthington Pumping secondary insulation. The panels are arranged as follows, 
Engine n A are ро Је ri . 000 gallons of commencing from the left hand side, facing the board:— 
water per hour. There is a n's patent, fuel econo- EMO RE ery bene A: á 
miser, consisting of 72 tubes 9 feet long. The scrapers of this NOE 3 3 diss V 


machine are driven by a“ Pallion eight- pole open type motor. voltmeter, dynamo amperemeter, a minimum automatic s 8 


There are two steam generating plante, as will be seen from donble-pole main switch, a double-pole fuse, and a shunt resistance 
our view of the station interior, one of 80 kw. output and the carried at the back of the bosrd with a handje in front. 


атан a ае 
piant, each dynamo 
pable of develop- 
ng 20 kw. The 
double-ender is 
somewhat hidden 
by the larger set 
in our photograph, 
80 we give a separ- 
ate illustration of it. 
The engines in both 
cases are of the 
Sunderland. Forge 
ved enclosed 
cele tabrieating 
compound double- 
acting central valve 
type, running at a 
speed of 450 and 
500 revolutions per 
minute respectively, 
with a steam pres- 
sure of 160 lbe. . 
per square inch. The dynamos аге shunt wound, іза voltmeter, coupled to & four-way switob. 
and mounted on the same  bedplate as the engine. No.7 panel is the feeder panel, consisting of three double pes 
The armatures are of the slotted drum type, and in feeder switches and six amperemeters, dealing with each leg 
the case of the 80 kw. plant the end connections consist of three feeders. 


BSO-kw. GENERATING SET. 


copper spirals. The commutators are built up of drawn 
copper segments, and each spoke is dovetailed, sweated and 
riveted into its segment. e field coils are wound on metal 
spools, and have a liberal amount of wire upon them, the 
temperature of the coils, after the official teat, not having 
risen any appreciable amount. The bearings of each 
machine, one to each dynamo, are large in diameter and 


The cross panel at the top carries a main voltmeter read- 
ing the voltage on the outer wires, and two voltmeters read- 
ing respectively the voltage on each of the legs of the three- 
wire system. | 

The 1 main wattmeters measuring the outpute of the сла 
dynamos are carried оп a special panel below the switch 


b 


Vol. 44 Мо. 1.123 June 2. 1899. 


THE ELECTRICAL REVIEW. 901 


gallery, while on the board itself there are two Thomson“ 
Houston feeder wattmeters mounted on white marble. 

Room has been left to the right of the switchboard for the 
viri panels for use when the proposed light railway gets 
to wor | 

The street lighting is effected by means of 14 Crompton- 
Pochin are lamps of 2,000 C.P., also about 365 stan for 
electric incandescent lighting, each lantern having two 
lamps with Reason reflectors of a special design. The arcs 
are ran two in series across the outers with a line resist- 
ance. Each of the standards has two 10-C.P. incandes- 
cents for lighting when the aros are not required. 

The cable work has been carried out by Mesars. Callender's 
Cable and Construction Company, all being laid on the 
Callender- Webber drawing in gystem. | 
' The mains have been laid on the three-wire low pressure 

m, with a pressure of 460 volts between the outers. In 

e most important streets five-way conduits have been used, 
and in the by-streets three-way conduite, Into these con- 
duits are drawn feeders and distributors. At present there 
are two main feeders, each consisting of *2 square inch cone 
vulcanised bitumen cables. No. 1 feeder runs from the 
generating station (behind the public offices) to the corner 
of Axe Street and 
the Broadway, and 
No. 2 feeder runs 
from the generating 
station to a point 
in East Street, jast 
outside the London, 
Tilbury and South- 
end railway station. 
The total length of 
feeder cables is 840 

s. The distri- 
utors consist of 
vulcanis ed bitu- 
men single cables 
drawn into the 
Callender - Webber 
cases. Two sizes of 
distributing mains 
are used, being ref- 
pectively i. 18. з. 
and уз, 32. 16. from 
the nearest point of 
the network to the 
generating station, 
three cables 25 
square inch in 
section are drawn 
in, connecting the 
network to the 
station. The total 
length of three-wire 
distributing mains 
laid up to tbe 
present is 9, 500 
8, two feeder 
xes, and seven 
network boxes of 
Callender'sstandard 
type for three-wire 
work, have been 
fixed at suitable 


points. 

In addition to 
the mains or 
private liphting, 
provision has been | À 
made for lighting the whole. area by are and incandescent 
lamps. In the compulsory area this has been done 
by means of tappings of the distributing mains, consisti 
of vulcanised bitumen twin cable, lead covered an 
armoured. In the outside area twin cables have been laid 
for this purpose of 028 square inch and 008 square inch 
sectional area as occasion demanded. These cables are insu- 
lated with a dielectric of bitumenised fibre lead covered, 
protected with an armouring of two steel tapes and yarned 
overall. The whole of the excavation, conduit laying, cable 
laying, and lamp connection work has been carried ont for 


Влвкіхс : BOILERS AND FEED Pumps. 


Messrs. Callender's under the general supervision of Mr. 
ns Proctor, and executed on the spot by Mr. J. H. 

The resident engineer at the Barking electricity works is 
Mr. E. E. Hoadley, who came from the Worcester Corpora- 
tion electricity works in December last year, aud took up his 
position there at onoe so as to supervise the construction 
under the controlling hand of Mr. W. C. O. Hawtayne, who 
has acted as consulting engineer. Mr. Williams is assistant 
engineer. 


ST. ANTHONY’S FALLS WATER-POWE 
PLANT. : 


A interesting application of water-power is at St. Anthony's 
Falle, the plant furnishing power for the street railway com- 
panies of Minneapolis and St. Paul. 

The site of the power house is [located in Minne- 
apolis, just below the great St. Authony's Falls of the 
Missis issippi, where there isa long stretch of rapids. The 
power company has the right for the entire width of 
the river at this 
place, but great 
care has to be 
taken not to 
VEL interfere with the 

— . water rights of 

X companies located 
above this plant, 
for if too much 
water were held 
back i; by the dams 
of the St. Anthony 
Company, the head 
above would be 
considerably 
diminished in a 
manner which 
will be explained 
later | 


Le Wen en e e t ре en утуе pet tn mat et et ут CR tmm 


The power house 
of the company is 
located at the end 
of the main dam, on 
the north side of 
the river, and in 
reality forms a por- 
tion of the dam. 
The foundations 
are all built of cut 
granite, and the 
walls are of hollow 
tiling with sand- 
stone trimmings. A 
steel frame, as shown 
in the interior 
view of the power 
house, supplements 

. the wall and sup- 


ў 
5 
; 
à 
i 


& general interior 
view of the station, 
showing the genera- 
tors. which are 
already installed. 

The station is 250 feet long and 80 feet wide, outside 
measurement, and there is accommodation for 10 700-kw. 
units, directly coupled to horizontal water-wheels. The 
height of the building from floor to ridge of roof is 45 feet. 
Ample room is provided, as will be seen in the illustrations, 
for the installation of engines if it is found necessary to use 
them at times of low water, or when the plant is increased. 

The station is also provided with an electrio travelling 
crane, capable of handling any of the machinery in the 
station. 

The retaining wall of thẹ dam extends along the north 
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shore 740 feet from the power station to a point a short 

istance beyond, where the wing and head dam form an 
angle. o This wall had to be built for the protection of the 
bank, and is oonstructed entirely of cut granite. 
р The main cross wall starts from the west bank of the 
river, and runs directly across for a distance of 500 feet. 
This is the length of the wall proper, and does not include 
gates or waste ways.. It then branches off at an angle, and 
runs down stream many parallel to the east bank for 370 
feet to the upper end of the large waste way, close to the 
pri station. Between the waste way and the power 
ouse the wall is continued, but at an increased height. All 
of the construction is of tho best- cut granite, laid in 
cement. | 

As before stated, the power house forms a portion of the 
dam. . There is a rack placed at the fore bay side of the 
power honse, extending its full length, and the water, after 


the illustration of the power house projecting through the 
wheel chamber wall. il A 

In addition to the wheels just described there are two sets 
in the wheel chamber at the east end of the house, which were 


INTERIOR OF St. ANTHONY’S PowrR HOUSE. 


passing through this, enters the wheel chamber and flows 
e draught tubes into an arched tail race underneath 
the power house. 

In addition to the main wheel chamber, there is another 
small wheel chamber at the north end of the building, used 
for the of driving two exciters. 

The is a maximum of 22 feet and a minimum of 16, 
with an average of 20. In the interior of the power 
house the wheel chamber is faced for its entire length with 
glazed brick. 

The complete water-wheel equipments for this plant were 
furnished by the Stillwell-Bierce and Smith-Vaile Company, 
and are of the well-known Viotor t To each 700 kw. 
unit there are two pairs of 42-inch horizontal wheels, 
giving a total of four 42-inch wheels directly connected with 
each generator shaft. These wheels are designed and 
guaranteed to develop 1,000 H.P. per set, or 250 H.P. 


This method of installing wheels is an innovation in low 
head work, and forms an exceedingly compact and efficient 
unit. » The shafts, with couplings attached, can be seen ia 


at present installed five 700-kw. three-phase generators, 
having 32 poles, and operating at a speed of 130 revolutions, 
giving a frequency of about 35. 

The base frame is so constructed that the field frame caa 
be moved parallel with the shaft for the parpose of cleaning 
the armature or for repairs. The approximate weight of the 
armature is 25,000 lbs, and the complete weight of each 
machine about 84,000 lbs. 

мыи to ше machin к, she “ two direct current 
700-kw. generators, having eight poles, running at a speed 
of 130 revolutions per minute. These machines are wound 
for a pressure of 575 volta at no load, and over-com 
to a voltage of 600 volts at full load. They feed 500- 
volt circuit direct from the power station, through five 500,000 
С.М. cables. 

The armature is of the well-known ironclad and is 
ventilated by means of ducts in the armature 4 inch in width. 
The armature windings on these machines consists of copper 
bars laid in the slots, the winding being of the typ: known as 


the * barrel." 
(To be continued.) 


f 
s * * 
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CONTRACTS OLOSED. 
(Continued from page 898.) 

Liverpool.—The Docks and Harbour Board have given 
the contract for an electric lighting installation at certain 
the Birkenhead Foreign Animals Wharf to the Brush Electrical 
Engineering Company. 

Manchester.—The contract for the lighting of the ex- 
tensions to the Corporation electricity works, Dickinson Street, has 
been given to Mr. G. A. Steinthal. e installation will consist of 


14 enclosed arc lampe, two inverted arc lamps for the drawing office, 
60 incandescent lamps, and 30 wall plugs. 


Sheftield.—Last week the City Council gave the order to 
Messrs. Ferranti for the 1,000 kw. steam alternator at £9,500. The 
тнк Light Committee previously held back their recommenda- 
on. 


FORTHCOMING EVENTS. 


Wednesday, June 7th (also 8th and 9th).—Institution of Civil 
Engineers. Engineering erence at Great George 


Friday, June 9th.—At 6.30 p.m. The Institution of Junior Bogi- 
neers. Visit to the Bankside Works of the City of 
London Electric Lighting Company. 

Wednesday, June 14th (also 15th, 16th, and 17th). Oonvention of 
the Municipal Electrical A*scciation at Bristol. 


 Rómramm Востету. – Through а printer's error in the announce- 
ment sent to us, the meeting of this Society was last week gre 
eee May 30th. The meeting was held on Tuesday 


NOTES. 


Personal.—The sub-editing of the ELECTRICAL REVIEW 
has for just 10 years been in the hands of Mr. H. Scholey, 
who to-day severs his connection with this journal to take 
up a position as the London and South of England repre- 
sentative of Messrs. Mather & Plat“, Limited, to whom we 
offer our congratulations on the choice of a gentleman, 
who, we are sure, wil right worthily uphold the 
firm's world-wide reputation. Mr. Scholey bas per- 
formed yeoman service in the cause of the REVIEW, 
and we gratefully and readily acknowledge our indebtedness 
to the able manner in which he has carried out his manifold 
daties both in the editorial sanctum and amongst all sorts 
and conditions of men throughout the United Kingdom. 
In cordially wishing Mr. Scholey every success in his new 
venture, we feel that we are but echoing the sentiments of 
all those to whom he has made himself known, and although 
we cannot hide the regret which the а causes us, the 
severance has been brought about under such exceptionally 
good feeling {on either side, that we trust our loss will be Mr. 
Scholey’s gain. If, as has been happily said, Mr. Scholey 
makes as many friends in the future as he has in the past, 
there will be no one left of whom he can make an enemy. 


The Article Club Exhibition. — In response to an 
invitation from the Article Club, we paid a visit to the 
Crystal Palace on Tuesday last, when the Duke and Duchess 
of Connaught formally opened the Article Club Exhibition. 
No doubt this ceremony was of considerable interest to the 
promoters, but our business there was, we thought, a little 
more serious than to attend a formal inauguration. We 
heard that some of the exhibits were interesting, but they 
were guarded too well to be inspected. The opening cere- 
monies of exhibitions have been frequently bungled, but we 
have been seldom invited to functions where less regard was 
m to the convenienoe of journalists than at the Palace. 

f we had been told previously that the exhibits would not 
be on view until a certain hour, we could have made the 
necessary arrangements to be present later; as it is, we were 
subjected to great loss of time, and we consider we have a 
serious complaint to urge against the responsible officials. 


portions of. 


science, Mr. Н 


The Société Internationale des Electriciens.—The 
usual monthly sitting of the Société des Electrioiens was 
held on May 3rd, M. Violle, the new President, elected at the 
last meeting, being in the chair. After the matters in hand 
had been considered, M. J. Guillaume gave an aocount of the 
excursion to Switzerland made by the pupils of the Higher 
School of Electricity. ^ He enumerated the various works 
visited, giving a brief desoription of each. Amongst the 
water-power installations we may mention the works at Val-de- 
Travers, Vevey-Montreux, Zurich, Dorenberg, Оћётгев, Berne, 
Rathausen and Rheinfelden. Amongst oontinnous current 
distributions we may mention the Val-de-Travers and Combe- 
Garrot works. Visits were also paid to distributions by 
simple alternating, diphased, and triphased currents. The 
simple alternating current distributions were effected from 
the Dorenberg works at Lucerne, and from Neuchitel. The 
stations using diphased currents were those of Chévres, Olten- 
Aarbourg and Rathansen. Those using triphased currents 
were the stations of Neucbátel, Schwitz, Wynau and Rhein- 
felden. The pupils of the Higher School also visited elec- 
trical traction installations at Vevey-Montreux and Lansanne, 
and the workshops of Brown- Boveri and Oerlikon. M. J. 
Guillaume gave descriptions of all these installations, and 
showed a great number of illustrations. At the end of the 
sitting, M. de Ravean made some observations on the varia- 
tion of the resistance of metals with the temperature, 


Electrical Cabs.—The facts of the case regarding the 
electrical cab accidents to which we referred last week are 
given in the following letter, written to the Press by Mr. 
W. C. Bersey, managing director of the London Electrical 
Cab Oompany, Limited :— 

My attention has been called to some reports in the daily papers 
with reference to the sta of our el cal cabs on Wecnesday, 
and I shall be glad if you allow me to correct the information 
there given. None of our cabs were in Farringdon Road on Wcdnes- 
day. The presion of nearly 70 vehicles passed down Fleet Street 
and up Ludgate Hill, and then vid St. Paul’s, Newgate Street, and 
Oxford Street, to Kensington. In the reports it is stated that there 
were several in the cabs, and that several accidents 
oocurred. Both of these statements are absolutely without founda- 
tion, as there were no passengers in the cabs whatever, and the only 
accident which happened to the whole of the vehicles during the run 
was that some alight trouble was caused through one of the rubber 
tyres coming out of the rim of the wheel. It is also incorrect to 
state that some of the cabs had to return to the yard, as every one of 
the vehicles in the procession covered the whole route of about 18 to 
20 miles. It is unfortunate that such unfounded reports reach the 
daily papers, and I am sure you will in fairness give publicity to this 
reply in your columns. | 


The Potteries Tramways.—We omitted to mention in 
our description of this system that Mr. W. Parrish Pearsall 
was engineer in charge of the overhead construction work 
carried out by Messrs. Blackwell. The Brush Company's 
contract was carried out under their superintending engineer, 
Mr. R. A. Dawbarn, their resident engineer being Mr. 8. A. 
Mahood, and his assistants Messrs. King, Miller and Baner. 
The British Electric Traction Company's staff consisted of 
Mr. Angus, assisted by Messrs. Olough and Browning. 
Hes consulting engineer on the contract was Mr. Stephen 
on. 


The British Association Meeting.—Arrangements for 
the visit of the British Association to Dover this year are 
making good progress. The committees, according to the 
Times, are actively at work, and in response to the appeal of 
the Hospitality Committees over £1,500 has already been 
subscribed. In connection with the visit an instructive 
address was delivered last week by Sir John Evans on the 
Association's objects. The president of the Dover meeting 
wil be Prof. Michael Foster, and the presidenta of the 
various sections are to be :—Mathematical and physical 
science, Prof. J. H. Poynting ; chemistry, Mr. Horace T. 
Brown ; geology, Sir Archibald Geikie ; zcology, Mr. Adam 
Sedgwick; geography, Sir John Murray; economical 

enry gs; mechanical science, Sir William 
White; anthropology, Mr. C. H. Read; physiology, Mr. 
J. N. Langley; раву, Sir George King. Sir John Evans 
stated that there will be an exchange of visita between the 
British Association and the French Association holding its 
annual assembly at Boulogne. The Belgian Geological 
Society will visit Dover during the meeting. 
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The Utilisation of the Kerka Falls in Dalmatia.— 
A few days ago a contract was concluded at Trieste between 
the Societa Elettrochimica Veneziana and the firm of 
Antonio Tupuk & Son, of Sebenioo, for the supply of 1,800 
electrical H.P. for the period of 20 years at the rate 
of 100 franos H.P. year. This firm owns part 
of the celebrated Korka in Dalmatia, a small ion 
of which has already been utilised for the electrio lighting 
of Sebenioo, and for a small establishment for the manufac- 
ture of carburet of calcium ie fiet in Austria) with 
Siemens & Halske furnaces. The financial matters relating 
to the agreement were conducted by the bankers, Sig. Guilio 
Levi, of Trieste. In aocordance with this nt, Messrs. 
Tupuk will establish a new central station for three distribu- 
tions of 1,000 H.P.for supplying the required energy to the 
Electro-chemical Society. Others of equal power will be 
established as fresh orders for energy arrive, as there is an 
immense power available. These orders will certainly flow 
in, as no other water-power in Europe is under such exoel- 
lent conditions as these falls of Kerka, which are upon the 
sea. Ata few hundred metres from the new station, and in 
a situation easily accessible to ships, the laboratory of the 
electrical furnaces of the Societa Elettrochimica Veneziana 
will be established; the triphased alternating current from the 
central station will here be transformed by means of trans- 
formers of a power of 250 kilowatts to the tension of 45 
volts required for the furnaces. The complete installation 
will begin to work at the commencement of 1901. The 
arrangement of detaile, and the superintendence of the work 
at the central station are entrusted to Guise j i 


Amalgamation of German Electrical Interests.— 
The Bank fuer Electrische Industrie and the Electricitaets- 
Gesellschaft Felix Singer & Oo. Actien-Gesellachaft, both of 
Berlin, and the Helios Electricitaeta-Actien-Gesellachaft, of 
Cologne, with its financial company, the Gesellschaft fuer 
Eleotricitaets-Anlagen, are to be amalgamated. The Helios 
Compeny will raise its capital from 10,000,000 to 16,000,000 
marks (£500,000 to £800,000), making it equal to the share 
capital of the Gesellschaft fuer Electricitaets-Anlagen, while 
the Bank fuer Electrische Industrie and the Singer Company 
will go into liquidation. As a result of this combination, or 
absorption, of intereste, the Helios Company, which has 
hitherto. been mainly occupied with the manufacture of 
electric lighting ра will embark upon the construction 
and installation of material for electric traction. It is ander- 
stood that Mr. Felix Singer, the founder and general 
manager of the Bank fuer Electrische Industrie and of the 
company which bears his name, will not join the Helios 
Company. To Mr. Singer belongs the credit of introducing 
the Walker system, of America, into Germany and other 
countries of the Continent, and his efforts have been attended 
with 5 success, his company having put down a 
number of important electric tramway and lighting instal- 
lations in Europe. 


Electric Light Burdens,—The Pall Mall Gazette oon- 
tains the following :— 


Is it not time that the Board of Trade, which is su to watch 
over the interests of electric light consumers, s in and took 
some notice of the change from 100 to 200 volts which many, or 
most, of the companies ara now bringing about? The 200-voK 
lamps take more energy per given candie-power, have shorter lives, 
cost more (in most sizes), and require dearer fittings than the old 
ones, besides considerably increasing the firerisk. The reduction in 
rate offered by the companies to induce people to agree to the ers № 
is quite inadequate to meet these really serious disadvantages, w 
the gain to the companies is very great, as the old mains are enabled 
to supply four times the number of lampe. Until sometbing more is 
done towards giving the consumer a proportionate ahare in the gain, 
our advice to those who are asked to change is—don'f. 


Electrica] Congress at Vienna.—An Electro-technical 


Congress is being organised by the Vienna Electrotechnische 


Verein, to be held in that city from June 14th to the 17th 
next. In addition to the reading of a number of papers, 
visita are to be paid to the large electrical engineering works 
in the district, 


Semi-Permeable Membranes.—Aocoording te Ostwald, 
& semi-permeable membrane is both a conductor, like metals, 
and also an “iron sieve.” Experiments made by J. Mijers, 
however, are not in accordance with the latter idea. 
00 deposited on semi-permeable membranes is not a 
erent mass, but is more of a spongy nature. A glass 


parchment paper, and filled with normal copper sulphate 
solution, is placed 


uring the first half-hour, and it is only as the liquid in the 
cylinder is ко colourlem that the deposit is formed. 
If the cathode, whi 


indicating that 
ugh the membrane. If acidified 
water and a platinum cathode are placed in a similar 
linder closed by a membrane, and this is then 
placed in an electrolytic vessel containing copper 
sulphate, even after a few minutes metallic copper is 
deposited on the cathode. The amount of this copper, after 
four hours, is more than 100 times that contained in the 
precipitate of copper ferro-cyanide on the membrane, which 
is not acted on by the acid, and retains its colour. Experi- 
ments have also shown that semi-permeable membranes are 
conduotors differing entirely from metals. For example, if 
the anode and cathode in a copper sulphate electrolysis 
apparatus are separated by a semi-permeable membrane fixed 
between two ebonite rings and by a sheet of platinum of 
exactly the same size as the membrane, when the current 
passes, no metal is deposited on the membrane, but it is on 
the platinum, especially near the middle, none, however, near 
the margin, which is protected by the ebonite. Theabove is 
an abetract of a paper by J. Mijers in the Rec. Trav. Chim., 
1898, 17, 177—181. 


A Large Chimney.—At the Ninety-sixth Street station of 
the Metropolitan Street Railway Company of New York, there 
has been built a chimney 858 feet high, with a 22-foot core. To 
build this chimney some 1,300 piles were driven into a 
foundation area 85 feet square, dug out 20 feet below station 
floor level. Most were driven 40 feet, but towards the last 
only 15 feet was possible. On this foundation 20 feet of 
concrete was laid down, and above this the chimney of 8,540 
tons was built, commencing i вы 55 feet x 55 feet, 
rapidly battering for 10 feet, and by diminishing batters to . 
20 feet, and finishing at 89 feet square, thence parallel to 80 
feet, bat with chamfered oorners. At 39 feet the section 
becomes circular, and to nearly 38 feet diameter at an eleva- 
tion of 100 feet, whenoe the batter is P- inch per foot, until 
at 316 feet the diameter is 26 feet 10 inches. The 
flange is 35 feet diameter. It is of iron, in 40 sections, 
is anchored to a steel ring built in 14 feet below. There are 
10 lightning rods above the cap. Well above the fiue 
openings the structure is one at 90 feet, the inner chimney 

rings off at 22 feet inside diameter and 2 feet thick, 
diminishing to 8 inches thick at the top. Firebrick extends 
to 115 feet, and requires 120,000 bricks. Twelve ribs extend 
from the outer shell to within half an inch of the inner 
chimney. Wind pressures of 40 Ibs. per square foot were 
caloulated for. The stack, by R e’s formula, should 
produce 2 inches of draught at 500? with 60° outside tem- 
perature, and it is expeoted to take the products from 
115,000 Ibs. of coal per hour, being at the rate of 12 Iba. per 
H.P.-hour of tbe 70,000 H.P. plant. The oost of the 
chimney was £20,000, which representa £1,200 per annum 
of interest, &c., at 6 per cent., or 74d. per per rated 
H.P. With these data, engineers may be able to make a 
comparison with fan draught. The cost appears to be very 
great, but 70,000 H.P. is a large power, and the annual 
charge of 7 Md. per H.P. is not apparently serious. 


Appointment Vacant.—The York Electric Light: 
Committee want applications for the post of resident eleot 
са for the electricity works. See our “Official Notices” 
this week, 


— 
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Institution of Electrical Engineers.—At the annual 
general meeting of the Institution on Thursday last week, 
the announcement was made that the premiums for papers 
read during the Session 1898-99 had been awarded by the 
Council as below :— 


The “Institution Premium,” value £25, to Mr. P. V. McMahon, 
member, for his paper on “ Electric L:comotives in Practice and 
Tractive Resistance in Tunnels, and Notes on Locomotive Design.” 


The “ Paris Blectrical Exhibition Premium,” value raised to £20, 
to Mr. W. Duddell and Mr. E. W. Marchant, associates, for their 


paper, 5 Experiments on Alternate Current Arcs by aid of Oszcillo- 
grap. 


Two Fahie premiums, none having been awarded in 1898, of £10 
each. One to Prof. O. Lodge, F.R.S., member, and one to Mr. G. 
Marconi, member, for their papers entitled respectively Improve- 
ments in Msgnetic Space graphy,” and “ Wireless Telegraphy.” 

Two extra premiums of £10 each, one to Mrs. A for her paper 
ini in : о 5 other to Mr. J. Elton Loung, 
member, for on ity Measurements of Sub- 

nis paper pacity Long 


The senior “ Students Premium,” value £10, to Mr. W. G. Royal - 
Гато, student, for his paper on “ Alternating Currents of very 


us gister 
second “ Students’ Premium," increased in value to £10, to 
Messrs. M. R. Gardner and W. P. Howgrave Graham for their paper 
on “The Synchronising of Alternators.” 

The Students Premium,” value £5, to Mr. Leonard Wilson, 
stadent, for his paper on “The Effect of Governors on the Parallel 
Running of Alternators.” 


g 
Ertra “ Students’ Premium,” value £4, to Mr. L. R. Morshead for 
his paper on “Enclosed Arc Lampe, aod an extra Students 
Premium,” valuo £3, to Mr. H. M. Dowsett, student, for his paper on 
* Electricity Meters.” f 
The Salomons Scholarship” for 1899-1900, value £50, was 
awarded to Mr. H. J. Thomson, a student of the Central Technical 


The premiums and scholarship cheque will_be presented at the first 
meeting of next session in November. 7 


The total additions to the register during the 17 months 
covered by the report were 667, and 36 candidates were 
balloted for during the annual general meeting. 


Electrolytic Decomposition.— An interesting paper on 
this subject by E. Bose occurs in the Zeitschrift für Elektro- 
сҺетів, 1898, V. 14, 153 —177. He states that he has 
repeated and confirmed the observations of Glaser on the 
electromotive force necessary for the decomposition of water, 
and then extended his experiments in order to determine the 
кш at which decomposition begins in different solutions. 

general conclusions arrived at are as follows :—The 
determination of the point of decomposition is preferably 
made with the help of a continuously-increasing voltage and 
not by a step-ap arrangement. This is accomplished b 
winding the resistance spirally on an insulating dram whic 
is driven at a suitable rate by а motor. The rate can also 
be varied by a system of change wheels, whilst the resistance 
itself is continuously tapped all along its length by a small 
looge реу bearing on the wire and running on a shaft 

el with the axis of the drum. Deviations of the curves 
rom the theoretical form, especially with very dilute solu- 
tions, are due to differences in the concentration of the 
electrolyte round the electrodes, and hence the moat accurate 
results are obtained by using the smallest possible currente. 
Extremely well marked points of decomposition are obtained 
on the deposition of solid substances, whilst if soluble sub- 
stances, and especially if gases are liberated at the electrodes, 
the curves show а gradual rounding off near the point of 
decomposition instead of an abrupt change of curvature. 
The influence of temperature and concentration on the 
electromotive force required for the decomposition of silver 
nitrate solutions was also carefully investigated, and the 
results are given in tabular form. Solutions of copper salts 
show two characteristic cathodic sap of decomposition, 
the lower one of which is probably due to the presence of 


+ + 
Cu—Cu—ions. An oxygen electrode is strongly depolarised 
ш solutions of mercurous salts. Silver is deposited from 


+ 
nitric acid solutions as a singly charged ion, Ag. In 
general, acids show just as many points of decomposition as 
there are ions split off on progressive dissociation. Both 
acids and alkalis show the anodic point of decomposition, 
observed by Glaser, at 1°08 volt, due to the presence 


of 04 ions, and corresponding to the point of reversal of the 
gas 


The Stranding of the Paris.”—Some correspondence 
has been appearing in the Times regarding the dangers to 
ships passing in the neighbourhood of the Manacles. The 
magnetic deflection of the compass theory has been raised 


again. 

Admiral Algernon De Horsey writes from Cowes, and says 
that the theory is hardly worth contradiction. The same pre- 
tended excuse has been put forward in the case of the Serpent 
at Finisterre, and other vessels carelessly lost. The scientific 
and responsible officers of the Admiralty will tell anyone 
that “there is no magnetic attraction whatever at the 
Manacles.” Bat, if it did exist, “one may ask why it 
should be reserved for the Paris and Mohegan, when 
thousands of iron and steel ships navigate that part of the 
coast of Cornwall in safety ? ” 

Mr. J. R. Wigham, of Dablin, writes to Llame the 
inefficiency of the L'/zard light (electric) as the great cause 
of the stranding of the Paris. He blames electric lights in 
lighthouses as being worse than useless iu fog or mist. He 
produces various statements by nautical experta to support 
that view, and hopes that the Board of Trade will call upon 
Trinity House to substitute large gas flames for the Lizard 
electric lights. 


Thermo- Electric Combination. Prof. W. F. Barrett, 
of the Royal College of Science, Dublin, writes to the 
Engineer as follows: —“ In your admirable report of the 
Royal Society soirée of May 3rd, you refer to a new 
thermo-electric combination which I exhibited, consisting 
of a nickel manganese iron alloy, coupled with nearly pure 
iron as the second metal. This combination, as you 
correctly state, I found to give a nearly constant electro- 
motive force (4,000 micro-volts) from 800° C. to 1,000° C.; 
that is to вау, the thermo-electric current is practically 
independent of temperature through the enormous range of 
700° C. It is this fact, which is, I believe, unique in 
thermo-electricity, that renders the combination so interest- 
ing from a theoretical point of view. Probably it may 
also ba valuable practically, not, of course, as a pyrometer, 
but for attaining a constant electromotive force; 250 of 
such couples—the cool junctions being kept at 0° O.—will 
give just 1 volt in any common gas flame. Will you permit 
me to add that the alloy referred to is one of a series of 

tented iron alloys made by Hadfield’s Steel Foundry 

mpany, Limited, Sheffield, and is one of those recently 
referred to in Mr. R. A. Hadfield’s paper on nickel iron 
alloys read before the Institution of Civil Engineers. I 
ied hardly remind your readers that Mr. Hadfield’s 
numerous and importan, researches on alloys have added 
much to our knowledge.” 


Early Experiments in Wireless Telegraphy.—We 
have already referred to Prof. Hughes’s experiments on the 
transmission of ethereal impulses made as early as 1879, but 
unfortunately not published at the time. Prof. Elihu 
Thomson, in a letter to a contemporary, points out that he 
and Prof. Houston had made some experiments of the same 
kind in 1875, which were described at the time in the Journal of 
the Franklin Institute. One terminal of an induction coil was 
connected to the water pipes, while the other was con 
by 2 or 3 feet of wire to an insulated metallic vessel. When 
sparks between the discharge terminals 2 or 8 inches 
apart, short sparks could be drawn from metallic objecta all 
over the building. One curious phenomenon was observed, for 
which Prof. Thomson offers no explanation. There was a 
piece of copper wire, having at its end a loop, projecting 
from the wall in one corner of the chemical laboratory, 
which was in the basement of the building. This wire had 
no direct connection with the coil, but did rest against a 
steam apparatus, which in turn was connected to the water 
supply piping. In exploring the chemical laboratory for 
evidences of the presence of waves, Prof. Thomson happened 
to note a slight ticking sound when he came near the wire, 
and at last succeeded in locating it in the end of the wire 
itself by placing the loop close to his ear. Electrostatic 
forces, due to the periodical charges on the end of the wire, 
may have had something to do with it. 


Appointments Vacant.—The Hall Tramways Com- 
mittee want two junior electrical assistants as switchboard . 
attendants, See “ Official Notices.” 
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The Paris 1900 Exhibition and American Electrical 
Erhibits.— The following extract from the Pittsburg Press 
of recent date shows that one American electrical engineering 
firm intends to have a striking display at the Paris Exhibition 
next year :— 

The Westinghouse Company, baving gained many vietories over its 
formidable rival, the General Electric Company, of Schenectady, 
intends showing tbe savante of Europe what can be done in Pittsburg 
when it has the whole world to compete with in the manufaeture of 
automobiles as well as making electric motors, cars, and lights. That 
is why two expert men are now in Paris looking after the big exhibit 
the local concern will Бета ров at the Exposition іп 1900. Six 
more men will leave next forthe same purpose. 

To be forewarned is to be forearmed, and we have no doubt 
the Schenectady company will attempt to beat the Pittsburg 
company, even at preliminary newspaper puffs, in which our 
trans-Atlantic brethren excel. We 8 0 English electrical 
engineering firms will prepare in good time, and that they 
will not allow America to monopolise the attention of visitors 
in the electrical engineering branch of the Exhibition. A 
good display of English electrical machinery and apparatus 
will help to convince our foreign friends that in spite of much 
shouting on the part of Americans conceruing the capture of 
the English market, the English electrical engineering 
industry is still vigorous and fairly prosperous, aud that 
though we don’t make as much noise as our rivals, our silence 
must not be taken to signify we have nothing to shout about. 
The efficacy of “shouting " is only slowly dawning upon the 
intelligence of the British electrical manufacturer. No doubt 
in time he will fally endorse the sentiment conveyed in the 
following rhyme which, needless to say, first ap in an 
American paper :— ! 
The man who whispers down a well 

About the goods he has to sell, 

Won't reap the gleaming golden dollars 

Like one who climbs a tree—and hollers. 


Efficiency Curve of a Langdon-Davies Motor.—The 
кошор oe curve represents the efficiency of one of the 
Langdon- Davies Electric Motor Company's standard pattern 
25-Н.Р. brushless motors, tested on a single-phase system, 
-200 volta, 86 periodicity. It will be noticed that the 
efficiency rises to 80 per cent. at less than a quarter of full 
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load, and therefore that the average efficiency obtained is 
exceptionally high for any class’ of engine, whether electric 
motor or otherwise. It is stated that this motor starts on 
light load with less than full load current, and without the 
employment of slip rings or other method of introducing 
resistance into the armature circuit. 


Fatality.—A foreman electric linesman, employed by 
Messrs. R. W. Blackwell & Co., was killed on Wednesday last 
week while fixing electric wires for the Liverpool trams. In 
the courte of his work in Upper Parliament Street deceased 
eliinbed a ladder which smashed and threw him to the ground. 
In the evidence it was stated that he should not have used a 
ladder, as a tower waggon was provided for the purpose, A 
verdict of “ Accidental death” was returned. 


Baffalo and Niagara Electric Railways.—The Inter- 
national Traction Company, which is the $15,000,000 
syndicate that has рого the electric railways of Boff4lo 


and the Niagara locality, including those of Loc ard 
two great bridges across the Niagara gorge, has taken over 
and re-organised all of its new properties, In this re-organisa- 


tion, Hon. W. Oaryl Ely is made president of the various 
companies, with Burt Van Horn as general manager. It 
was Mr, Ely who built the Buffalo and Niagara Falls and the 
Buffalo and Lockport electric railwaya, and his strength im 
the electric railway world has made him a proper selection 
as president of the great new syndicate. He is a lawyer by 
ошо and stands high in the lezal field. The two 
ridges owned by the company are the upper steel arch near 
the Falls of Niagara, recently built to replace a suspension 
bridge, and the new suspension bridge now in course of 
erection across the N at Lewiston. These bridges are 
expected to make it possible for the company to operate a belt 
line about the Niagara gorge. However, at this writing the 
trolley connection with the new suspension bridge is not visible, 
owing to the fact that the Gorge road is not yet being put 
in condition for operation this summer. Still, the receiver 
of the pro is actively engaged in trying to di of it 
in order that it may be operated during the summer, it being 
recognised that the property would greatly depreciate if 
allowed to remain idle during the busy summer season at the 
Falls. General-manager Van Horn has stated that the Inter- 
national Traction Company will maintain a throngh electric 
car service between Buffalo, N.Y., and Queenston, Ont., 
during the summer, thus making it posible to travel from 
point to. point mentioned without changing cara. Sach 
service would be operated out of Buffalo over the tracks of 
the Buffalo and Niagara Falls road to Niagara Falls, where 
connection would be made on the upper steel arch bridge 
with the tracks of the Niagara ls, Park and River 
Railway, the road that skirts the cliff on the Canadian 
side, and thence to Queenston, where boats may be taken 
across Lake Ontario for Toronto, and the 
Thousand Islands of the St. Lawrence. This is a 
most popular scenic route and one travelled yearly by thoa- 
sands of tourists. In the interest of the International 
Traction Кош; and in order that their cars may make 
connection with the upper steel arch bridge, a Bill has been 
introduced in the New York State Legislature amending a 
State law and giving the Commissioners of the New York 
State Reservation at Niagara the right to grant oe 
for the construction of asurface railway along the Riverway, 
which is a street running on the east side of P Park 
and owned by the State, between Falls Street and Niagara 
Street, one block. This license is to be revocable and 
granted under such conditions as the Commissioners may 
prescribe. The Bill is likely to become law, and if it does 
the construction of the surface road will relieve the 
condition of trolley car operation on Fall Street, at the foot 
of which thoronghfare all of the Niagara Falls and Buffalo 
cars now turn, 


Accident on the City and South London Railway.— 
Last Friday's evening papers had some rather amusing and 
startling statements, remarkable for their extravaganza, 
regarding mishaps which occurred on the City and South 
London Railway. We prefer the account of Mr. P. V. 
McMahon, the engineer, who writes :—“ What really ha 

to the train leaving Stockwell soon after 10 o'clock on Friday 
morning last, concerning which such exaggerated reports 
ap in the evening papers, was that one of the arma- 
tures E 5 a 7 circuit n Ше commu- 
tator whic urnt throu spring holding on the 
brush plates. This happen about 150 yards outside 
Stockwell Station, and the guard went back to bring another 
locomotive to push the train on to the ез пав Castle, 
where there is always a locomotive in iness in севе of a 
breakdown. Just on entering the Elephant Station the brush 
plate with the burnt springs dropped down on to the conductor, 
causing another short cirouit. The total delay to the train 
was 12 minutes. With regard to there being any danger of 
the following train running into the disabled one, it is an 
absolute impossibility for such а thing to happen, as we use 
the ‘absolute block ' system of signalling, and the si 

at Stockwell cannot let one train leave until the train in front 
has left the next station,” 
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Some Recent Researches on the Electrolysis of 
Alkali Chlorides.—A somewhat important paper on 
subject is to be found in the Zeitschrift für Elektrochemie, 
1898, Vol. v. (5), pp. 59—76, where Н. Wohlwill recounts 
his researches on the behaviour of sodium chloride when 
electrolysed. This gub:tanoe was chosen because it is а fair 
type of the alkali chlorides. Besides the ordinary formation 
of caustic alkali at the cathode and chlorine at the anode, 
oertain other processes take place during the electrolysis of 
auch а solution, which give rice to the salts of the oxy-acids 
of chlorine. The chief of these are hypcoblorites and 
chlorates, and also, under certain conditions, perchlorates. 
Te question, which is of both scientifio and practical 
interest, is, how a solution containing initially only the 


anions C,, OH, and O becomes charged with the anions of 


the hypochlorites and ohlorates, viz., CiO and ©,0,. In 
order to solve the problem, the author has adopted the methcd 
used by Glaser for the study of the electrolysis of squeous 
solutions generally. The same problem has been attacked 
by. Oettel (Zeitschrift für Eleklrorhemie, I., 69) and also 
indirectly by Haber (Zeitschrift für Anorg. Chem. XVI. 
198 829); but since the author's intention was to 
isolate the primary reactions, he took precautions whioh 
would enable bim to observe the initial direction of the 
reactions and not the final product, as was the case with 
Oettel's and Haber's experiments. For the author's purpose 
some of the objections which may be raised sgainst the 
methods of other investigators are as follows : — Тһе duration 
of the experimenta is too long; the рош of electrolysis 
are not separated from each other, and oonsc quently 
undergo farther action by the current; the composition 
and concentration of the solution is constantly changing, &c. 
Hy avoiding these conditions, which give as a result only 
the sum of different reactions which cannot be distinguished 
from each other, the author has arrived at the following con- 
clusion :—(1) With as low an anodic electromotive force as 
1:2. volt (against a hydrogen electrode), formation of hydro- 
chlorite takes place. With an Е M. F. of about 1'2 — 1:8 
volt the reaction is almost quantitative, apparently acoording 
to the equation :— | 
€; + O (+ +) = С, О. 

(2) A more extensive formation of hydrochlorite only begins 
above 2-1 volta, and this depends on a secondary chemical 
action of the liberated chlorine on the alkali present. (3) 
Chlorate is formed :—(a) By an ionic reaction on supplying 
positive electricity, and not (5) by a direct union of C, and 
O H ions (as maintained by Habsr), but more probably from 
the Ci O ions already formed in the solution, according to 
the equation— 


20,0+0H(++)=0,0,.H+6, 


International Congress of S above 
Congress was inaugurated at Rome on Wednesday. Among 
those present were the Marquis di San Gailiano, Mini-ter of 
Posts and Telegraphs, the authorities, and numerous Italian 
and foreign delegates, among whom were Mr, Garland, repre- 
senting Great Britain; MM. Baudelot and Amiot, France; 
and Mr. Burton, the United States. The Marquis di San 
Guiliano made an opening speech, and other speakers fol- 
lowed. The Marquis di San Guiliano was appointed hono- 
rary president by acclamation, and declared the Congress 
open. The Marquis di San Guiliano opened the competition 
for telegraphists, for which there were 80 entries, 


Electric Launches,—Electric launches are now plying 
for hire regularly on the Colombo Lake. Esch of the two 
new boats, the Venus and the Water Nymph, will accom- 
modate 50 passengers, and each carries 50 cells, 


Presentation.—Mr. H. St. Hill Mawdsley, the chief 
electrician to the Newton Electrical Works, Limited, 
Taunton, was presented on the 24th ult. with a handsome 
clock and vases by the employés on the occasion of his 

ө, 


The Ferranti Valve Gear.—The valve gear of the 
Ferranti engine waa recently described in the Engineer, and 
is found wanting ri a 5 of that journal, Mr. 
James Dunlop, on the ground that being a trip gear it is not 
operated by a wrist plate, and that at speeds of 150 revolu- 
tions p minute the olegranoe of a trip gear is necessarily too 
large for the engaging velocity of the trip edgee, and there 
must be undue noise and wear. With a wrist plate a good 
deal of time can be allowed over the angle of movement, 
which desinet trip clearance and quiet results. It is com- 

lained being without the wrist plate contact is made at 

ouble speed. Farther, the range of trip is only one-third 
the stroke, and practically only 90° of the movement 
of the eccentric is available for the operation of working 
off the clearance and lap lead and port opening and disen- 
gaging. Mr. Danlop is of opinion that the wrist plate is not 
easy to improve upon, and considers that many desiguers are 
too anxious to make f designs, irrespective of any neces- 
sity for such, and of the fact that the new designs are not 
necessarily improvements. At one time every firm of engine 
makers considered it a point of honour to have their own 
peculiar valve gearing ; some of them were very good, others 
merely curious pieces of mechanism, Evidently, if Mr. 
Danlop's criticism is well founded, the desire to be original 
atill clings to the steam engine maker. 


Newington пишу Works.—To-morrow (Satur- 
day) afternoon there is to be an inspection of the Vestry's 
eleotrio lighting station now approaching completion in 
Penrose Street, Walworth. It “орн that supply 
will commence in about a month, but for some time past 
eias been quum from the воа London гов 

ар rporation for temporary supply to consumers. The 
кш as adopted by the Vestry a for 50,000 lighta, 
par being installed in the first instanoe for 10,000 8-C.P. 

mps. 


Strike of French Engineers.—A Reuter's despatch on 
Tuesday from Paris says а general strike is stated to 
have occurred at the great gun foundries and engineering 
works of Oreusot, and that work is completely at a standstill. 
The Aurore says that 4,000 men have already come out, and 
that а general strike has been decided upon. According to 
the Journal du Peuple, 1,500 men left off work on Monday 
morning, and in the evening were joined by 2,500 more. 
The same newspaper states that 10,000 men would be on 
strike on Wednesday. | 


The Recent Electric Fatality at Southampton.— 
to the Board of Trade has written to the 
Council reminding the Corporation that they ordered the 
supply of electricity, although aware that the mains were 
unfinished, and the Board could therefore not accede to the 
suggestion that the explanation offered relieved the Cor- 


poration from responsibility for the accident, 


Electric Traction.—Mr. J. Clifton Robinson, M. I. E. E., 
read a paper on Monday at the Cleveland Institution of Engi- 
neers, Stockton-on-Tees, on “Electric Traction on Tram- 
ways.” Mr. Robinson said, having inspected every new 
invention, his jadgment was that the trolley system held the 
feld. Indeed, it was the only system to which a community, 
& corporation, or a capitalist could reasonably turn. 


€—Á—— Á' '(iü(!AÁ—— 
NEW COMPANIES REGISTERED. 


Nalder Bros. and Thompson, Limited (62,214).— 
This company was registered on May 19th, with a capital of £20,000 in 
£1 shares (10,000 £6 per cent. cumulative preference), to acquire and 
carry on the of elec‘rical and mechanical engineers and elec- 
trical a tus manufacturers carried on by Frarcis Н. Nalder and 
Hirnest hom pson at 34, Qaeen Street, E.O., as " Nalder Bros. and 
Thompson.” The first subscribers (each with one share) are:— 
F. H. Nalder and E. Thompson, $4, Qıcen Street, BO , engineers; 
E. T. D. Wilson, 61, Gracechurch Street, E O., timber merchant ; 
Algernon L. Collins, 31, Lawrence Lane, Cheapside, B.O., solicitor ; 
Bernard Wild, 104, Westborne Terrace, Hyde Park, W., solicitor; 
Ernest J. White, 12, Delamere Street, Paddington, W., clerk; Vanghan 
Page, Haldon House, Mottingham, Hltham, S.E., clerk. The, first 
directors © number not less than two nor more than four) are 
F. H. Nalder and E. Thompson; qualification, £500; remuneration — 
as fixed by the company, 
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Electrical Industries, Limited 5 ae бош. 
pany was registered on May 19th, with a capital of £5,000 in £ 
shares, to construct, execute, carry out, equip, maintain and work 
electric lighting, telephonic, telegraphic, power supply and other 
public works The first subscribers (each with cne share) are :— 
Edwin F. Oossor, 63, Queen's Orescent, Haverstock Hill, N.W., 
gentleman ; Leo B. Feeny, Abboteford, Ooventry Park, 8 W., gentle- 
man; Alfred E. Spearman, 70, Elgin Avenue, Maida Vale, W., gentle- 
man; Arthur E. Cossor, 80, Agsmemnon Road, West Hampstead, 
gentleman; W. Moore, 175, Oxford Road, Barnsbury, N., gentleman; 
John H. Goldsmith, 55, Wirtemberg Street, Olapham, 8.W., gentle- 
man; Francis Н. Hurdle, 53, Matcbam Бозӣ, Leytonstone, clerk. 
Registered without articles of association. 


English Electrc-Metallurgica]l Company, Limited 
(62,225).—This company was registered on May 20tb, with a capital 
of £700,000 in £1 shares (300,000 6 per cent. cumulative preference), 
to acquire the undert kings of Elmore's Patent Copper Depositirg 
Company, Limited, Elmore's Wire Manufacturing Company, Limited, 
Elmore’s American and Canadian Patent Copper Company, Limited, 
and Elmore's Foreign and Colonial Patent Copper Depositing Com- 
pany, Limited, and to carry on the business of metallurgists, manu- 
facturerà of and dealers in copper and other metals, electricians, 
eleotri and mechanical engineers, suppliers of electricity and 
manufacturers of electrical apparatus. The subscribers (each with 
one share) аге :—W. Dunn, 31, Abchurch Lane, E. O., solicitor; G. F. 
Schmettan, 91, Orc xted Road, West Dulwich, law student; O. W. Long- 
man, 181, Lesthwaite Road, New Wandsworth, gentleman ; W. Boyes, 
2, Carpenter Villas, Hill Street, Peckham, S.E., gentleman; A. H. 
Wynne, The Nook, Southend-on-Sea, accountant; H. Mason, Finden 
Cottage, Dalwich Village, 8 E., gentleman; and Wallace Read, 190, 
Friern Road, East Dalwich, S.E., gentleman. The first directors (to 
number not less than three nor more than eight) are the Marquis 
d'Hautpoul, Daniel Betbmont, Areéne Ohaumier, Artbur Demmler, 
Frank E. Elmore, A. Stanley Elmore, and Lewis J. Firth; qualifica- 
tion, 600 shares; remuneration, £2C0 each per annum, and £50 extra 
for the chairman. 


Automatic Photoscope Syndicate, Limited (62,262). 
—'Tbis company was registered on May 24th, with a capital of 
£25,000 in £1 sbares, to enter into agreements (1) with Jobn Rose, 
and (2) with Jobn Rose of the first part, and Alfred Rose and Alfred 
Ooop of the second part, and to carry on the business of exhibitors 
of stereoscopic and other views, artists and manufacturers of auto- 
matic photoscopes and other apparatus for the production cf stereo- 
scopic transparencies and animated or coloured photographs, and all 
other electrical and scientific apparatus. The first subscribers (each 
with one share) are:—J. O. Hanser, Within's House, Radcliffe, manu- 
facturer; Herbert E. Webster, Bull’s Head Chambers, Manchester, 
cil refiner; Thomas Ooop, 13, Wilkineon Street, Leigh, mill furnisher; 
J. H. Rose, 64; Frithville Gardens, Shepherd’s Bush, W., telegraph 
engineer; E. B. Openshaw, 4, Chapel Walks, Manchester, agent; 
A. E. Ellis, 4, Obapel Walks, Manchester, agent; and Nathan Yates, 
4, Wood Street, Bolton, chartered accountant. The first directors 
(to number not less than two nor more than seven) are to be 
nominated by the subscribers; qualification, £250; remuneration as 
the company may decide. 


D. H: Bonnella & Son, Limited (62,264).—This com- 
pany was registered on May 25th, with a capitel of £16,000 in £1 
shares, to acquire the business carried on at 58 and 60, Mortimer 
Btreet, and 43, Kirby Street, Hatton Garden, London, and to carry 
on the business of ivory, wood, and bone turners, electrical and 
mechanical engineers, &c. The first subscribers (each with one 
share) are :—D. H. Bont ella, wood turner, A. J. Bonnella, electrical 
engineer, and Mrs. M. Bonnella, all of 58, Mortimer Street, W.; Mrs. 
K. Bonnella, 13, Harold Road, Hornsey ; H. J. Batson, silversmith, 
and A. E. Batson, cabinet maker, both of 42, Brewer Street, W.; and 
A. Outter, 48, Olifton Hill, N.W., dentist. The first directors (to 
number not less than two nor more than five) are D. H. and A. J. 
Bonnella; qualification, 250 shares. 


Mechanical and Electrical Power Company, Limited 
(62,314) —This company was registered on May 27th, with a capital 
of £5,000 in £1 shares, to carry on the business of electrical and 
me chanical engineers, electricians, suppliers of electricity for the 
purpose of light, heat, motive power, or otherwise, manufacturers of 
and dealers in electrical apparatus, &c. The first subscribers (each 
with one share) are :— William G. Blakiston, 65, Lincoln's Inn Fields, 
gentleman ; Hinton J. Bailey, 65, Lincoln’s Inn Fields, gentleman ; 
Alfred Michelson, 65, Lincoln’s Ion Fields, gentleman; William 
Obapman, 65, Lincoln's Inn Fields, gentleman; Fredk. W. Braith- 
waite, 59, Hargrave Park, Junction Road, N., clerk; Edward T. 
McCarthy, 195. Brecknock Road, N., clerk; George W. Mollet, 36, 
Aden Grove, Green Lanes, N., clerk. Table “A” mainly applies. 


CITY NOTES. 


The Harrow Eiectric Light and Power Company, 
Limited. 


Тнв report to be preaented to the shareholders at the third annual 
general meetiog on May 30th, 1899, states the company's business has 
continued to increase very satisfactorily, the equivalent of about 
2,715 8-C.P. lamps having been connected in 1898 against 1,540 in 
1897. At the end of 1897 there were 87 consumers connected, with 
the equivalent of 5,435 lamps, whilst at the erd of 1898 there were 


50, 109 in 1897. The amount received for current supp 


£35,916 12s. 10d., and as, 


145 consumers with 8,150 lamps. In the first quarter of 1899 
equivalent of about 823 lamps have been connected, so tbat 
increase in business is steadily continuing. The remainder 
of tbe buildings of Harrow School were wired during 
The output for 1898 was 79,419 Board of Trade units sold 
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and installation rents, &5., was £3,786 Os. 4d. in 1898 i 
£1,780 3s. 3d. in 1897. To meet the steadily rising 
dirctors bave found it prudent to order another boiler. 
directors pointed out in their last annual report that 
the company would shortly be in & position to reduce 
current. After carefal consideration they determined 
reduction as from Lady Day, 1899. Notice was accordin 
customers and duly advertised of a reduction from 
Board of Trade unit, the consumer having the option of adopting 
demand indicator system and being charged at 8d. per unit for 
number of units co ing to a consumption at the rate 
maximum demand for two hours a day during the Oh 
Lady Day quarters, and one hour & day during the Midsu 
Michaelmas quarters, and at 6d. per unit forall units in 
that number. An explanation of the system was also 
The directors have continued their policy of extending the 
where a reasonable percentage on the outlay бап be 

new mains were laid in 1898 in South Hill Avenue, yes and 
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Bessborough Road and Headstone Road. It-was foun 
owing to the increase of load to extend the exieting f and pot 
in an additional feeder to supply the Greenhill district in which there 
had been a great accession of custom. The cost of these extensions 
amounted to some £2,750. Oonsumers still avail themselves readily 
of the system of wiring on rental, and in the year 1898 34 customers 
had their houses so wired. The directors are also glad to report that 
the result of the company's working the station themselves has been 
satisfactory. In the first half-year of 1898, when the station was 
worked by Messrs. Oromptons, the cost was £497 4s. In the second 
half of the year, which is of course the heavier, the cost was roughly 
£520, whereas, had Messrs. Oromptons still had the contract, 
it would have been over £620. directors were fortunate 
in securing as their resident engineer, Mr. A. H. Shaw, who 


pany’s operations, farther 


enditure will shortly be nécessary, it 
will be seen that more capi 


is required. An additional boiler is 


' wanted to meet the demand which is coming upon the statjon in the 


autumn, and another steam dynamo will be required in 1900. The 
chief capital outlay is, however, caused by the continnally increasing 
demands for the extension of mains and house installations. The 
renfal system of wiring houses is the principal means of securing the 


custom of the villas with which parts of the neighbourhood are being 


so rapidly covered, and the nucleus of a business bas been formed ia 
these parts which is alrcady profitable, and which promises in a short 
time to become extremely so. The need for 4 much larger capital 
than was at first contemplated is not one therefore which calis for 
further explanation, and it has to be met. The directors ' propose to 

rovide for it by increasing the authorised capital by £10,000, and 

y providing that of the whole apa so authorised an amount 
not exceeding one-third may, ia the retion of the board, be con- 


stituted preference shares a preferential dividend of 4j per 
cent. If the resolations embodying these are carried, 
the directors propose to issue £1,400 of such p tial shares at 


once. With the increase in the company’s business the 
the current year ought to be sufficient to provide for the interest on 
the debentures and preference shares, and to pay a dividend of 4 per 
cent. on the ordinary shares. The directors hope that the 
shares may be subicribed and held, as the debentures have been, by 
their friends at Harrow. The £160 voted for directory’ fees for 1896 
was paid to them, and the shareholders are asked to decide upon 
their remuneration for the year 1899. As the result of the year's 
working, after paying interest on debentures and mortgages, there is 
the sum of £716 7s. 6d. available for dividend. Oat of this the 
direetora propose to pay off the balance of the preliminary expenses, 
£166 124. 1d., to write a farther £25 off leasehold property, to pay 
off a farther £52 14s, 8d. legal charges, and £8 11s. id., the balance 
of the cost of the working contract, and to pay a dividend of 2j per 
cent., which will absorb £449 7s. 9d., leaving a balance of £14 1s. 11d. 
to b» carried forward. 


& 


Rand Central Eiectric Works, Limited. 
Тнв annual ordinary general meeting was held last week at Wis- 


chester House. 
Sir C. Rivers Wirson, who ided, explained that the delay 
which had occurred in holding the meeting was due to the loas of the 


accounts while in course of transmission to thiscountry. The acoounts 
showed that at the end of the past year £16,000 was outstanding їз 
respect of money due for electricity supplied, and so forth. That 
might seem to some of them rather a large amount, and it would, 
therefore, be satisfactory to them to hear that £14,000 of it had since 
been remitted to this side. The item of £29,748, payable by Messrs. 
Siemens & Halske, included £5,742, b:ing the deficiency on the work- 
ing of the year, the balance representing the 8 per cent. on the capital 
which, under their guarantee, that firm had to provide. While the 
amount of horse-power contracted for was,on the a aboat 
1,846, only 965 horse-power—equal to 42 per cent. of the total 
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capaci ks— | lanation that ve the maximum output, and, whatever might bef the] price of the 
ce etu Qui P fitum quier cca wae D oduots in the market, he felt that there must A ва 
m taken intermittently, the company were in a position to con- profit to the shareholders. to ask thom for 


VVV ht an experimen 
od, but they felt perfectly safe so long as the guarantee of 
Messrs. Siemens & Halske lasted. The 

their duty to proceed with the utmost caution, and Messrs. Siemens 
and agreed with them as tothe inadvisabil ty of " rushing" 
matters. Bo long as the works were imperfect in their new 
customers would be disinclined to deal with the com 
the works were freed from all reasonable chance 
шүн een would be in a position to do a larger busi- 
ness. guarantee of Siemens & would terminate 
at the end of the ear, but bis belief was that, by that time, 
the works would be in such a state of perfection as to enable them to 
welcome all comers. After replying to a complaint that the directors 
did not propcse to place to the reserve fund the amount stipulated 
for under the equipment contract, and that t epe ep 


whole of the sum which they were bound by their guarantee to pro- 

тае Pae papo E а vidend. He concluded by moving the 
. A. Barnsporr seconded the motion, and, after some remarks 

from Mr. Sigismund Oahn, it was agreed to with one dissentient. 


Castner-Kellner Alkali Company. 


кее ше ae 
be held in London on 30th ult., states that the works, 

four installations of 1,000 H P. each, are now fully at 
plant and process are working satisfactorily. The total 
freshold land, buildings, plant, and railways has been 
The trading account shows a profit of £31,980, after 
adequate allowance for the efficient maintenance of the 
the running of the first 
nine months, the third 
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account shows a net profit of £29,564, which, with £8,678 brought 


d for the six months ending ber 
absorbed £13,000, leaving an available balance of £25,127. Out of 
M 
per cent. per annum for. the six months ended March 31st, and to 
p p lar £2,785 in writing off preliminary expenses, which include 
the issue of debentures, to appropriate £5,000 for dep . 
tion, and to carry forward the balance, amounting to £5,342. The 
1 Justice Bigham, which was given in August last in 
vour of the company in the action brought the Commercial 
tion for an infringement of one of their patents 
), wan reversed ia the Oourt of Appeal in 
Lord Justice 


ment 


The third annual general meeting of this com was held on 
ee at the Cannon Btreet Hotel’ Mr. William Mather presiding, 


uring the y 
been fully at work, although for different periods. 
tion had been at work for the whole of the time, the second and 
third for a part of the time, and the fourth installation, as he had 
said, was finisbed in March, just before the end of the financial year. 
It would ee ос пасташ ооа this work, which had 
the whole o 


directors were highly satisfied with the success of the 
t ont that the сарат m nof depend wholly on 


board during the lat three or four years must considered 
as of great value. N that the installations 
bad not been fully at work during 12 months, some shareholders 
were under the 


suit, which had been given in their favour and then reversed in tho 
Court of Appeal, the directors bad been advised to taks the case to 
the Houseot Lords. For the current 12 months tbe works would 


The directors р 

power to convert the issue of £100,000 debentures at 5 per cent., 
which were terminable, when issued, in three years, into an issue of 
£160,000, at a lower rate of interest, and of a more permanent 
character. He concluded by moving the adoption of the pal pat 

Sir Hamry Roscom seconded the motion, which was ted, as 
was also a resolution for increasing the borrowing powers from 
£100,000 to £160,000. 


The West India and Panama Telegraph Company. 


Tun forty-fourth or general meeting of the members of this 
company was held on Tuesday at Win House, Old Broad 
Btreet, йт. William Andrews, the chairman, presiding. 

The Снатвмля, in proposing the adoption of the report, said that 
when he addressed the shareholders at the last meeting he was 
fcrtunate enough to be able to tell them from the chair that they were 

to have a balance for the half-year, snd he was pleased to 


say that the result had the correctness of that statement. 
The receipts for the -year ending December 31st, 1898, were 
with £33,228 11s. 8d. for the corre- 


£51,973 166. 7d., as com 
sponding od of 1897, thus showing an increase of £19,745 
4s. 11d., and that in spite of certain reductions and losses by sub- 
sidies which from time to time bad teken place, amountiag in the 


last mee he was very particular in giving 
several words of caution as to the uncertainties in estimating 
the traffic as telegraphed from the other side. reductions were 
made in January, 1896, and ct ier considerable reductions had been 
made from time to time in the half-year under review. That further 
complioated the accounts, ard then the ше routes caused 
farther complications 

y of ence 
owing to the ties of routes. Althongh, tkerefore, the 


and wages had also slightly risen, owing to the extra work done. 
The result was that they were enabled to :ecommend the usual divi- 
dend on the preference shares and a dividend of 2:. 6d. per share on 
shares, free of income-tax, making with the 1s. 6d. per 
share paid for the last half-year a total of 4s. per share on the ordinary 


F 


a decrease of money, but the decrease in the actual number of words 
veiy to show that unless the British Wost India 

encouragement they wo 
pared with the other West India islands 


telegraph with a sluggish, s or ve commerce, and 
he was afraid that was what we were g now in the British West 
India islands. That condition of he was afraid would oon- 


tinue until the Government came forward with some workable 
measure of improvement which would place the islands in a very 
different position from that which they cocupied at present. 

Mr. Hanny Horurs seconded the adoption of the report. 

Mr. BrACKLEY urged the directors to again appeal to the Govern- 
ment to endeavour to obtain material aid for the shareholders, and 
was ing to read extracts from a letter of the late chairman of 
the company, Mr, Earl, bearing on the subject, but at the request of 
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AL ood thin f 7700000 
wo a g for e 
the company was offered to the Americans. 

The CHAIRMAN said the directors had never failed to impress upon 
the Government and the Colonial Office the importance of the main · 
tenance of the West India communications, and they had tried to get 
assistance in that quarter, but without success. 

Mr. Н. W. Вгат said that, as one who had long been associated 
with the company, he knew the directors had never lost an oppor- 
tunity of g to obtain assistance from the Government, bat he 
did not think it was wise to debate the question at that meeting, nor 
did he agree with the shareholder who had suggested selling the com- 
pany to the American Government, He thought the shareholders 

groat reason to be thankful to the directors for what they had 
done for the company, and as they were now entering into the 
enjoyment of a little bit of dividend he would like to saggest that a 
bonus of 100 guineas be given to each of the directors. 

Mr. NEwroN,in supporting the suggestion, said the work of the 
directors during the last 20 years had been more onerous than the 
directing of any other telegraph company in the world. He did not 
believe there was ever any hope of their making much impression 
upon the Government with regard to ‘granting a subsidy, and 
as to breaking up the concern, he did not think such a pro 
was feasible. Oertainly there would be no advantage to the ord 
shareholders, because the preference shareholders, who would rank 
first, would have to be paid their pound of flesh, and there would be 
nothing left for the ordinary. 

The Онатаман appealed to the shareholders not to continue the 
discussion. 

Mr. Гамвивт asked whether the chairman thought that the 
cession of Ооба to the Americans would lead to an increased business 
for the company. 

The ОнлтвмАн said that Cuba did not come into their system so 
mach as Porto Rico, and that he was glad to say had given them an 
inorease already. 

The report was then adopted. 

The chairman having been re-elected as a director, 

Mr. Brat formally proposed a resolution voting each of the 
directors an additional 100 guineas for their past services. 

Mr. BrACEKLEY seconded the resolution, which was carried, and the 
auditors having been re-elected, the proceedings terminated with a 
vote of thanks to the chairman for presiding. | 


ра The company is authorised by а special Act of last 


tion to bs paid by the company for the undertaking, fully equi 
аз а going concern, is £71,000. The contractors take Ake ы ка 


who will be entitled to the benefit of the premium at which the 
shares are issued. 


Wycombe (Borough) Electric Light and Power Com- 
pany, Limited.—This company has been offering £5,0C0 in £5 
ordinary shares for subscription у; £5,000 of ordinary capital 
and £15,000 debentures (5 per cent.) are subscribed by the 
Edmundsons' Electricity C on, Limited. The company has 
booked orders for 3,090 8-C P. lamps and 20 Н.Р. for motors. 


Northampton Electric Light and Power Company. 
—At an extrao general meeting on May 26th a resolution was 
passed approving of the issue of 7,000 5 p cent. camulative prefer- 
ence shares, to be allotted to applicants for a like number of ordinary 
shares. The sale of electricity ın April was 424 per cent. larger than 
the sale in April of 1898. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee bas appointed Wednesday, June 7th, а special settling day in 


the City and South London Railway :—37,500 sbares of 
£10 each, £2 paid, Nos. 22,501 to 60,000, and has same to be 
quoted in the Official List. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending May 27th, 1809, were £1,435 10s. 5d. ; aggregate to date £6,488 198, 6d. 


The Bristol Tramways and Carriage Company. Lim!sed,—The for the 
week ending May 26th, 1899. were £8,816 18s, 9d. ; corre period, 
1898, 42,053 58. 41,; inorease, £1,163 19s, 5d. 

The City and Booth London Rai)way Company.—The receipts for the week 


ending May 2th, 1899, were £912; week ending May 20th, 1898, £1,012; 
decrease, £100; total receipts for half-year, 1899, £23,270; oerresponding 
period, 1898, 4 22, 678; increase, £592. Miles open, 8j. 


The Dover Corporation Electric Tramways.—The receipts for the week 


ending May 27th, 1899, were £214 68. 1d.; week ending May 28th, 
1898, £147 18. 2d.; increase, £67 48. 11d. Total гесеіры to date, 1899, 
£3,260 88, 7d.; corresponding period, 1898, £2,492 68, 2 .; inorease, £768 


де. bd. Miles of track open week ending May 27th, 1869, 8; week 


May 98th, 1808, 8, Car miles run week ending May 27th, 1809, 
4,894 ; week ending May $8th, 1808, 8,828. Number of oars, week ending 
May 27th, 1899, 11; week ending May 98th, 1896, 7. 

The Dublin United Tramways Company.—The receipts for the week ending 

day, May 96th, „ were as follows:—D. U. T. " cars, 
£2,265 88. 5d.; ditto, electrio cars, 21,357 5s. bd.; D. В. D. Co., electric cars, 
£1,056 08. 8d. ; total, £4,678 148. 6d. ; cor ding week last year—D. U. T. 
Co, horse cars, 29 783 98. 84.; ditto, electric cars, £454 9s. 9d.; 
D. 8. D. Co., electric oars, £574 бв. 2d.: total. £8,812 4а. 2d.; increase, 

£868 108. 4d.; aggregate to date, £72,885 15s. 74.; ditto last year, 268,253 
15s. 1d.; incresse to date, £4,188 0s. 6d. Worked:—The mil is 
18 miles electrically, 96 miles by horses, as against 11 miles ' 
and 81 miles by horses, for the corresponding period last year. 

The Liverpool Overhead Railway Company.—The receipts for tbe week endirg 
May 28th, 1899, amounted to 1825; corresponding week last year 
21418; increase, 2418. 

The South Staffordshire Tramways Company.—The тесе 
May 26th, 1899, were 2948 6s. 54.; ag te receipts for 21 weeks, 
£18,904 18s. 8d.; week ending May 27th, 1898, £601 7s. 84. ; aggregate receipts 
for 21 weeks, £12,445 18s. 


ts for week ending 


STOCKS AND SHARES. 


Wednesday Evening. 
Tux principal interest of the week has, of course, centered round the 
attitude of the Corporation of London with regard to the electric 
lighting of the City, with special reference to the existing agreement 
between the authorities and the City of London Electric Lighting 
Company. The result of the meeting at the Guildhall on Monday 
had a curious effect in the Stock Exchange, for diametrically oppo- 
site views were taken by different members of the “House” whose 
opinions upon the question are considered of weight. While i£ was 
argued in one direction that the Corporation was evidently willing 
to treat the company in a liberal spirit, the more pessimistic spirits 
point to the 80 members of the Oouncil, out of 120, whose vote was 
cast against any purchase The price of the shares has 


. been erratic, rising at first upon the Committee's recommendation, 


à 
w 


but becoming weaker as it began to be more and more recognised 
that apparently the company is bound to face another competitor 
within the charmed line, or else reduce the price of its unit from its 
present maximum of 8d. to 5d. The making-up price of the shares on 
Monday was 16, as against 174 three weeks ago. Other electric 
lighting shares are quiescent, and our favourite for the rise is still 
Oharing Oross. 

The "'.making-up " price list exhibited but few noticeable changes, 
but South Londons made up at 4}, or 18s. 9d. better than on May 
10h. Westminsters were } down at 15, but no change had cccurred 
in either County Ordinary, Metropolitan or St. James zl. New Ele o- 
tric Supply dwindled 5s. to 23, and since then the price has still 
further relapsed to about 2. Buyers are few and far bstween, and 
these shares, which were rigged up to 13 not so very lorg ago, are 
now almost unrealisable. 

New General Traction shares are rcosiving inside support, in order 
to pave the way for a new Preference issue at five guineas per share. 
The pricejof the existing shares is 51— 1, so there does not appear 
much “catch” in the new issue, but we understand that it is nearly 
all underwritten, and will shortly be introduced in a public way. 
The price of the Ordinary shares bas improved to 32 —4. А 10 of 
“ good ” buying of British Electric Traction has taken placa during 
the week, largely on behalf of provircial supporters who regard the 
company's increasing business in the Potteries as likely to briag about 
a much higher price in the shares. It was only a fortnight ago that 
we directed attention to the developments that were taking place ia 
Staffordshire, and investors are also looking the same way. Electric 
Construction hardened j during the account which has just ended, 
bat Elmore Copper and|Elmore Wire both lost a fraction, making 
up at $4 instead of 1. 

The Welsbach dividend appeared at first sight to be very satisfac- 
tory, but when the market read the notios a little more attentively, 
and perceived that the distribution on the Deferred was only for the 
three months end ing Maroh 31st, 1898, instead of for the 15 months 
ending March, 1899, a sharp revulsion «f feeling took place, and all 
the company's securities were freely offered. The manner of the 
Welsbach Oompany in making their announcement met with sharp 
criticism in the market, and the result of the 15 months’ trading is 
considered distinctly disappointing. 

Telegraph descriptions are rising once more, and a rise of nine 
points took place between the two May settlements in the price of 
Easterns, Great Northern added 1 to ite price, and Eastern Arten- 
sion 5, during the same period. Anglo-Americans are slightly harder. 
The Tramway section is quict, without feature, and the market in 
Electric Traction stcoks in New York bas not yet recovered from 
its holidays on Monday and Tuesday, owing to the Decoration Day 
Commemorations. 
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SHARE LIST OF ELECTRICAL COMPANIES. —TELEGRAPH AND TELEPHONE COMPANIES. 
Btock | Barmen done 
NAMB, Dividends for otation, i en 
| share. the last three years. G42 20 XY po "May Sisk, 
1896. | 1607. | 1898. Highest.| Lowest 
African Direct Telegraph, 4 % Debs. sae T oe | 100 | ... iis .. 101 —105 |101 —106 m" ‘ibe 
000 | Amason Telegraph, shares 10 | ... С dis 8— 4 8— 4 iss ees 
Do. do. 5 9) Debs., Nos. 1% 1,260 Red, 100 e. | 85 — 90 85 — 90 87 
Anglo-American Telegraph  ... T . Stock £2 18s|8 Ф 23 Өз! 60 — 63 61 — 63 60$ | ... 
Do. do. 6% Pref, vés ТТ Stock 25 . 6s} 6 6 111 —112 112 —118 1121 | 111 
Do. do. 5 ias $us Vis à 18s 121— 13 18 — 184 18 128 
Brazilian Submarine зергері “a 192,517 29 16 154— 16 15 153 
Do. do. Debs. And series, 1908 eee 000 ee 110 —114 110 —114 oe 
Chili Telephone, Nos. 1 to 44000 eee 000 [III 00е 4 @ 4 @ ‚бе 24— 8 21— 8 eee 09е 
Oommercial Cable dii 8 8 8 Ф |185 —195 |185 —195 186 € 
Do. do.  Bter 500 year 4 V Deb. Stock Red. р “es *. |104 —106 104 —106 106 | 105 
Consolidated Telephone Construction and oe 2 14 i — 1d i—- 1i 
. 10 Ф Pref eee eee eoe eee in 3 io si 10 9 — 10 0 
0. e. eee eee eee 606 eee 10 1 194 184— 193 
Direct Spanish Telegraph eee eee 5 4 4 е 4 — 5 4 — 5 eee ee 
do. 10 52 Cum. Pref. ju s 5 10 10 - — 104 94— 1 
Direct Ünited States Cable... -— we | 2018 91905 11j— 112 | 114— 11j 118 | 11% 
Direct West India Cable, 44 95 Reg. Deb. vee „100 ... is .. [102—105 [102 —106 x Т 
Eastern aes ies a Ord. Stock es xis .. Stock] 64% | 7 95 | ... |164 —169 165 —170 168 | 164 
34% Pref. Stock гав i we | 100 |... - . . {100 —104 |100 —104 108 | 101 
Do. 5 V Debs., yable August, 1899... | 100 | 6 5 » {101 —104 [101 —104 
Do. 4 % Mort. Deb. Stock Red. wo. Stock 4 4 119 —123 |116 —120 119 | 117 
Eastern Extension, Australasia, and China Telegraph ..| 10/7 7 Т Ф | 164— 17 164— 17 17 16% 
Do. 58% (Aus. Gov. Sub.) Deb., 1900, red. ann. 
100 5 5 $ 100 —104 |100 —104 
drgs., reg. 1—1,040 8,976—4,826 
6440001 ^ Do. do Bearer, 1 wart 5, 4,897 —6,4 100 | 5 % 5 7 101 —104 |101 —104 i 
Do. Stock Stock 4 4 121 —125 121 —125 ; 
ur v to 5, 100 | 5 is .. 101 —104 |101 —104 А iss 
n 4 t% Mort. Debs., Nos. 1 to 8, 000, red. 1900 100 4 T ... |102 —106 102 —105 
200, Do. 5 Mt. Debs. (Mauritius Bub. "у 1—8,000 | 25 | 4 Я .. {102 —10695 |102—10595 | 104 | 102 
180,227 Globe Telogrape eee eee eee eee eee 10 4 4l 675 113— 12} 11$— 121 ll 
Do. do. 6 V Pref. eee eee 606 10 6 6 6 | 15$— 1 16#— 1 1515 152 
160,000 | Greet oat Northern a Telegraph, of 2 12 or. Baus, 10 10 & 10 . |81— 823} | 814— se] | 818 
an u able, lst Mort. Debs., e E 
"n А Yr 5 " Bert) Bs " " » Е pa Ез 
uropean Telegra eee eae ИІ) 10 — — oe ee 
0002) London Platino-Brasilian Telegra ph, 6 Ф Debs. ... .. | 10016 & 6 @ .. 1108 —111 [108 —111 T без 
Montevideo Telephone, Limited, Bra., Nos. 1 to 71,000 .. gp" " sos +— à 1— 3 i» М 
Do. 59 Pref., Nos. 1 to 84,000 I3 us ET m i— 1 i— 1 PN : 
National Telephone, 1 to 400 000 ect eee eee ry) 5 54 в 6 5 4à— 4H 46 
6 Cum. lst Pref ..| 106 6 6 11 — 18 11 — 18 vis 
ро, 6 Cum. 2nd ay 1 eee eee 18 4 6 11 — 18 11 — 18 ee 
5 % Non-cum. 8rd ., 1 to 250,000 5 44— 654 43— 54 vi 
Do. 84 % Deb. Stock Red. Btock| 3j 34 34 99 —102 99 —102 1003 
Oriental Telephone and Eleo., Nos. 1 to 171,504, fully paid 1/5 5 5 i— 1 — 1 ave ase 
Pacifio and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 .. 105 —108 105 —108 107} | 106% 
Reuter z 006 ИЯ) eee еее eee TII eee 066 8 b 5 eee 7 — 7 — 8 xd eee ТТ 
Submarine Cables Trust 985 — se dus ^. |Oert.| ... ‘ .. |181 —186 |181 —186 1824 | 1814 
United River Plate Telephone 5 ies eee eae 5 5 6 .. 5W 0 
Do. 8 Б Debs. ry) [I1] eee Stock t.. ee eee 104 —107 104 —107 eee 
West African Telegraph, 5 96 De € 008 606 зоо eee 100 5 % 8 96 eee 99 —102 99 —102 100 0060 
Weat oats Amerioa, Nos. 1—80,000 and 58,001—53,008 24 eee eos T 1— 1 1— 1 Zr өөө 
Do. do. 4% Debs., 1—1, 500 gua Bras. Bub. e 100 (Ir [rr TI 108 —106 108 —106 eee eee 
Western and Brazilian Telegraph 4 Y Deb. Stock Red. ... Stock ... ees .. |106 —100 |106 —109 eas eos 
West India and Panama Telegraph .. e oo 101 2 lj— 2 14— ха 118] If 
Do. do. do. 63 Cum. Ist Pref. ... | 10|6 6 * | 108— 114 | 104— 11 xd 10j| .. 
Do. А до. до. 6 Cum. and Pref. . 10 6 6 096 9 — 10 8$— Эха eee eee 
Do. do. do. 5 V Debs., Nos. 1 to 1 ‚800 100 b 5 oe 106 —108 106 —108 вов eee 
Western Union of U.B. Telegraph, 6 95 Ster. Bonds ... | 100 | 6 6 100 —106 |100 —106 ji P 


80,000 Оны Oross 0 Strand разе Suppl 114 
20, 000 4d W On: Cum eee 90.0 
84,000 Chelsea. Electricity Вор, Ота. e 5 6 j 
100,000 Do. do. Deb. Stock Red... M Ет 44 4j 114 —116 114 —116 
60, 000 | City of London Blectrio Lighting, . 000 ... | 107 10 6 16 — 17 164— 173 174 | 16 
40,000 09 6 Y Cum. Pref., 1 to 40 10 | 6 6 6 15 — 16 15 — 16 15,4| . 
400,000 5 4, Deb. Stock, В “tine. at ob аш) ‘all peid 8 7 |5 125 —180 125 —180 
40,000 бэш of Lond. & Brush Prov. E 6 75 10 ni ast | nil 11 — 12 ll — 12 11g 
20,000 Do. do. do. * 0001000000 10/6% 16% 6 |14 — 16 14 — 16 : 
220,000 Do. 44% Deb. Stock, Prov. б (£609 to be pa id) Rd " - 54 — 56 64 — 56 64 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 ... us 5, .. |6 54— 5 54— 53 
19,661 | House- to- House Electric Light Supply, Ord., 101 to 19,661 51... |4 6%] 8— 9 8— 9 " 
15 r^ 8 1 7 Ф Oum. Pret... T 5 7 Ф 7 Й : уна r^ 9 — 10 Й 
10,000 | London Electric Supply RN Limi ane “© 85 — 3 84— 4 45 38 
48,050 5 do. do. 6 % Pref. 5 2: .. 16 Ф et 7 64— 7 64 6H 
100,000 do. do. 4% 1st Mt. Db. Stock Rd. Stock; ... | .. .. (106—108 |106 —108 bse = 
62,500 йакын Blectrio о Supply, 101 to 62,500 -— ..| 10 1595.69 5 Ф | 164— 174 | 164— 174 17| 166 
22,500 Do. Nos. 62,501 to 85,000: 10. | 16h— 164 | 154— 16h |... |... 
220, 0003 Do. Ф Firat Mortgage Debenture Stock 44 44 118 —121 |118 —121 
6,452 | Notting Hill Electric hting " «6s . | 10 4 6 6 164— 171 16 — 17 
81,980 | St. James's and Pall Mall Electric Light, Ord ie 5 10% 14425 144 17 — 18 17 — 18 178 172 
20,000 Do. do. 7 9 Pref., 20,081 to 40,080 5 7 7 9 — 10 9 — 10 91 
65,000 | South London Electricity Supply, Ord., Z4 paid ... та 5 4i— 48 43— 48 "n T 
70.900 | Westminster Electrio Supply, Ord., 101 to 80,000 5:9 Ф 12 Ф 12 Ф 144— 154 | 144— 153 154 153 
* Bubjeot to Founder's Shares. t Quotations on Liverpool Stock Exchange. 


otherwise stated all shares are deferred share warran течь а 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Btock | Business done 
| Closing санек 
Present or Dividends for during week 
NAME, | Quotation uotation 1404 
1 Sh the last th 1 
806. = e last three years May 24th. ay 3184. AE. Um 
jo * | 1896. | 1807. 1898, Highest | Lowest 
60,000 Aluminium A” shares, Nos. 1—60,000  ... TT uds 1| 10 $ 10 ... 3— 84 з — 33 38 3 
90,000 Do. 44 % 1st Mort. Deb. Stock Red. one “ |Stock| ... 258 .. | 95 —100 95 —100 - — | 
80,000 | British Electric Traction Me ids n 2 oT ЖӨ as T 6 %| 18 — 19 18i— 19% 19} | 18] | 
Do. do. 6 95 Cum. Pref. 30,001—40,000 "y - 
10,000 { (issued at £2 10s. prem. all pd.) } 10 ace n e [13:87 14 | 198— 14 Mi 1714 
20,000 Do. do. do. Nos. n A КЫЛ АНДЫ 10 5 — one 134— 14 134— 14 134 | 13 [ 
200,000 Do. do. 5 95 Perpetual Debenture Stock ... |Stock| ... PA *. 126 —129 127 —130 129 1 ! 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... 8 nil nil ioe li— 24 li— 2% 2 lH | 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,00 /ꝗ 0 2| яй | 4 . | 2}— 21 | 2}— ee | 
125,0001 Do, do. 4 Perp. Deb. Stock Stock ... ase *. |110 —114 110 —114 — - 
50,000 Do. do. 2nd Deb. Stock Red. I Фе * 1102 —105 103 —106 105 104 
20,000 Callender's Cable TERES JE shares, Nos. 1—20,000 ... 10 96 124% *. |124$— 18} | 18 — 14 188 | ... 
90,000 Do. do 44 95 18 Mort. Deb. Stock Red. Stock це . 1114 —117 114 —117 Ё; v 
85,250 | Central London . Ord. Shares et aK Ae T |: Y А5 PP „о 11 — 113 | 102— 114 111 14 
178,303 Do. do. do. £8 paid T TOS ЖИ, ы T m 9 — 9 84— 9} 94 9 
61,033 Do. do. Pref. half-shares £3 paid WT aed a es TA 34— 34 34— 34 v - 
71,447 Do. do. Def. do. £5 paid WT NT iei aes 5$— 6} 51— 62 6 51 
630,0001 | City and South London Railway Stock 1 12%] 24%| 68 — 70 68 — 70 69) | 65 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. | 104 ... 3 TH 43— 5} 4$1— 54 3 
82,098 | Crompton & Co., Nos. 1 to 32,098  ... Sb s T es 31— 44 3j— 4} >» 
Do. 5% 1st Mort. Reg. Debs., 1 to 900 of 7 
100,000 £100, and 901 to 11 ‚000 of £50 Red. eee ee TT eee 98 —101 98 T 101 oe 
99,261 | Edison & Swan Utd. El. Lgt., AN shares, £3 pd.1to99,261 5| 54 6 2— 2i 2— 24 2} | .. 
17,139 Do. do. do. A“ Shares, 01—017,139 5 5 6 4— b 4— 5 x x 
344,023 Do. do. do. 4 95 Deb. Stock Red.. | 100 я idi 96 — 98 96 — 98 900 | .. 
112,100 | Electric Construction, 1 to 112,100 ... - 2| 5 6 6 21— 21 21— 23 21 
25,000 Do. do. 1 Cum. Pref., 1 to 25, 00 .. 2| 7 7 7 з — 34 8 — 8 Er TOS 
140,300 Do. do. Perp. lst Mort. Deb. Stock oo [Stock] ... - *. |103 —106 103 —106 105 $e 
91,196 | Elmore's Patent ЖЕАР Depositing, 1 to 70,000 ... ойе SE dvo ius 1— ¢ i— 8 — * 
9,6001 Greenwood & Batley, 7 % Cum. Pref., 1 to 9, 600 sx 39 4 7 . | 10 — 12 10 — 12 — 5,8 
15,000 Henley's (W. T. Telegraph Works, Ord. and ase «| A0 | 10 12 14 %| 25 — 26 25 — 26 20 | 25 
8,000 Do. do, 7 y ^ Pref. 10 7 7 y | 18 T 20 18 — 20 TI oer 
50,000 Do. an do. 43 Mort. Deb. Stock... Stock 44 44% .. 112 —116 112 —116 ә; Ы 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works „1010 10 10 Y 21 — 22 21 — 22 21] | 21% 
800,000 | Do. do, do. 4% lst Mort. Debs, 1000. 101 —105 101 —106 | „УЗ. 
87,500 Liverpool Overhead Railway, Ord. ... CN ub 20. M 34 34%! 58— 82 89 — 81 Ке -— 
10,000 f Do. do. Pref., EIO paid  ..  ..| 10| 5 5 5 Ф 146— 143 | 14 — 144 DX 5 
87,850 | Telegraph Construction and Maintenance ... | 12 | 16 15 15 37 — 41 87 — 4l 40 | 8% 
150,000 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 ЖООП ыж TY * [105 —108 105 —108 NE у, 
13,400 | Telegraph Manufacturing, Ord. Nos. 6,601 to 20000... | 5| .. | .. | .. | 93—10} | 99—10} он 
13,400 ро. do. 5% Ст. Prf. Nos. 6,601 to 20,000) 5| ... | ... | 58— 6} | 52— 6} |... | 
540, 0001 Waterloo and City Railway, Ord. Stock ... — .. . 100 . iss 3 % 107 —110 [105 —108 . 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid, 
Е Dividends marked § are for & year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Pire (n m Electric Supply, Ordinary £5 (fully paid) 104. National Electric Free Wiring, 10s. paid, 6s.—8s. 
British Aluminium, Ordinary, 104—11 ; 7 95 Pref., 12— Smithfield Market Electric, 3—4. 
owen Hons, 44% Debentures of £100, 105—108. *T. Parker, £10 (fully paid), 16. 
ensington and Knightsbridge Electric Lighti , Ordinary Shares 
E pud), 71 12—18; Ist Preference Cumulative 6%, £5 
Отар). P Е 107—110. Dividend, 1898, 
10 = t 
9 From Birmingham Share List. Bank rate of discount З per coent. (February 2nd, 1899). 
MARKET QUOTATIONS, Wednesday, May 3lst. 
| Se Ce area 5 
CHEMICALS, &c. This week. | Last week. | Increase, METALS, &c. (continued). | This week. Last week. mx 
= gis 1224 TH, ea | ee a a a Ll Sa | 
a Acid, H org - .. рег сті. 5/. | 5j- ee f Ebonite Rod - - per lb. 
a „ Nitric se S per owt. 22/- | . | T " Sheet... ee +» рег lb. 
а „ Oxalic. T .. рег owt. 82/- | 9270 | ee | g Copper Bars «+ рег ton 
а „ Bulphurio .. ..  .. perowt. 5/6 5/6 os 9 „ Wire (basis price) .. per lb. 
a Ammoniac, Bal .. .. per owt. 87/- 87/- | ee 9 » Sheet A e+ per ton 
в Ammonia, Muriate (crystal) .. per ton £26 | £6 | * g „Н Rod per ton 
.. per ton £24 | £24 T п German Silver Wire .. .. per lb, 
а Bleaching powder ++ ee perton £515 485 15 * * Gutta-percha, fine .. per Ib. 
а Bisulphide of Carbon .. por ton £15 | £16 à h India-rubber, Para fine Per lb. 
a Borax АА * .. рег ton £1610 £16 10 í Iron, Charcoal Sheets .. .. рег ton 
а Benzole (90 9) a "d .. per gal. 7/- 7/- К å „ Pig (Cleveland warrants) per ton 
a (60/90 ¾) ae .. per gal. 5/6 5/6 Ae 4 , Forgings, экш ce iE ETT, per ton 
a Copper Bulphate.. T .. рег ton £26 15 £26 15 ú , Scrap, heavy per ton 
a Lead, Nitrate oe .. рег ton £23 10 £2310 | és „ Wire — No.8. per ton 
я „ White Sugar... .. рег ton £8010 | #8010 | sa g Lead, Englis Ingot T por ton 
„ Peroxide .. " .. рег ton £2710 | £2710 | - g - +» рег ton 
в Methylated Spirit .. per gal. 2/9 | 2/9 F | 1 Mica (uncut slabe | 6 long) .. per Ib. 
a a Yi Bolvent (90 0% at m Manganin Wire No, 28.. per lb. 
per gal. 5/6 5/6 26 gMercury . . per bottle 
a Potash, Bichromate, in casks., per lb. | 844. 87d. а р Phosphor Bronze, plain castings per Ib. 
a + Caustic (75/80 %) .. рег ton £ £904 M p rolled bars &rods per Ib, 
а „  Bisulphate >с .. per ton £35 £35 * p " rra strip & sheet per Ib, 
a Shellac ч + .. рег owt. 68/- 68/- 8 o Platinum. та .. рег ов, 
a Bulphate of Magnesia bé .. per ton £4 10 £410 | * p Silicium Bronze Wire .. per Ib. 
а Bulphur, Sublimed Flowers .. per ton | £6 15 | £6 15 25 | 4 Bteel, Magnet, aco'd'g to desc! P n p. ton 
a РА Recovered b .. рег ton £5 15 £5 15 3 Ii Steel, vg in bars .. 
a Lump .. T .. per ton £55 £5 6 * 9 Tin, block . - T per ton | 
a Boda, Caustic (white 70 / .. per ton £7 10 £7 10 е g „ foil .. sæ. е рег №. 
а „ Crystals .. .. per ton £3 £8 Y- n wire Nos. 1 to 16 .. per lb. 
а „  Bichromate, casks .. per lb. Bd. 8d. * p br reap к=з Metals— 
lite n Tan ton 
METALS, &c. | | і Yarns, Cotton, Single 101b, ann pr lb. 
b Aluminium Wire, in ton lots.. per ton £224 £224 j н Best N ‘lax, 6 lea. per lb. 
b Bheet, in ton lots. per ton £191 £191 „ Hemp, 8 ply 10 Ibs. Per Ib. 
p Babbitt's metal ingots . per ton 465 to £187, £65 to £137 жа а » Russian, 10 108, per Ib. | 
e Brass (rolled metal 2" to 127) basis per lb. Rid. Rid. 85 j „ Jute, 180 lbs. rove .. per ton | 
e „ Tube (brazed) .. .. per lb. 1044. 1044. „ Manila, 24 thread .. per ton £32 10 £m Ш 
— Wire, basis * .. per lb. #44, Rau. k Zine, Sheet (Vielle Montagne bnd.) p. t| £81 10 £31 10 
8 supplied b pios lied uotations su 
= енга. G. Boo B & Oo. ч he. Indi Rubber, Gutta-Percha, and „ k Messrs. CE 
> The British An Aluminium Company, Ltd. 1 Telproph Works Company, Led. i Messrs. Wake & Co. 
e Messrs. Thos. Bolton & Sons. ( Messrs. ames à Shakspeare. | m Messrs. W. T. & Oo. 
" (Messrs, Bolling А Lowe. 5 Matehey а Os, Lat. 
€ e 
і Messrs. Henry d. Yeo & Oo. | p The Phosphor иё 
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effects of temperature have been very fall examined, 
d ractical 


i and 
MAGNETISM” . ach results which, in some particulars, ага of p 


Br Psor. JAMES ALFRED EWING, F.R.B., M.I.O.E. piece of iron 
or E or pushiag, or twisting, or vibrating it, the first effect 
change 


(Concluded from page 876.) duty in th 


impor, One point which deserves special notice, On account 


ly of its qure interest, is tbat when we change the state of & 
is being magnetised, whether by heating or cooling, 


in ра оте, or in stress, is to reveal a certain f the 
magnetism, and it is only after several repetitions of the 


е 
Тав methods by which the permeability and the hysteresis of iron change of state that things settle down, and the proper effect of the 
were at first investigated were laborious, even in the hands of people alteration in condition exhibits itself. This is a phenomenon closely 


need to pbysical research. Several inventors have applied them- as 


ments, Having some personal experience—which began earlier than 
most peop h this matter of magnetic testing, I have endeavoured 
to provide ap us suitable for workshop use. Three of the 
instruments devised with this object are before you. The first 
is a bysteresis tester, which bas come into extensive use for 
measuring directly the hysteresis of sheet iron such as is employed in 


made to revolve between the poles of a poe 
m which is free to sving opon a knife-edge. 
At each ћа turn the magne in the specimen, 
induced by the permanent et, is reversed, and 
this reversal involves hy which shows iteelf 
by making the magnet become deflected over more 
or less. The amount of the deflection is read off by а 

ter on а scale ab. ve, and gives a very simple 
measure of the Шерт »The second instrument, | 
I call s permeab ty bridge. It allows testa to be e» 
made of the permeability of forged iron or cast-steel 


The effects of temperature on magnetic quality have 
ing on some of the engineering a plications of 
those effects are immediate, and some only show themselves when 


selves to the task of providing simpler means of making such measure- culer theory w explains hysteresis exp it also. 
a direct bear 
em. 


^ 
with вумен, and we shall see resently that the mole- 


есы of heating were examined b Hopkinson, and more lately 
they have been the subject of an ex ent investigation by Mr. D. K. 


20 
trete den cea t1Oaadt 


in a way that ie analogous to the measurement of Ра. 9.—Ввсойр or THE OOOLING OF Inon (RoBEATS-AUSTEN). 


resistance by Wheatetone's bridge. The specimen 
ig turned in the form of a rod, and is tested 


determines is the ratio of the magnetising foroos which will produce 
the same magnetic induction in the two rods, and by making 

m for several different strengths of i current we 
və data for drawing the eability curve for the ander tcst. 


be desired. Bat under the impression that something even more rapid 
and direct would be useful, I lately brought oat а third instrament, 
the magnetic balance, which by: so to say, weighing the attrac- 
tion between the test bar and а et, allows the induction 
produced by а par value of the magnetising force to be read 


The various stages in the procers of magnetisation, and the 
character of magnetic hysteresis will be made more intelligible if I 
show you in action another instrument which I call а magnetic 
cgrve tracer, which enables the motion ofa small mirror to exhibit 
magnetic curves upon & screen. The mirror ‘redeives two com- 
ponents of motion; it turns horizontally by amounts which are 
proportional to the magnetising force, and vertically by amounts 


алзы PLAMEABILITY 


m Bios RATUAE 
Fig. 8.— E rrrors OF TRMPERATUBE ON THE PERMEABILITY OF 
Inox (Monnm). 


which are proportional to the magnetic induction in а magnetic’ 
circuit of iron which forme part of the machine. Hence a spot of 
light re flected on the ecreen frcm the mirror traces out a curve 
wbich shows how the induction changes as the magnetising force 
is changed. By revarsing the magnetising current repeatedly wo 
make the iron go over and over again through & cyclic process of 
magnetic reversal, with the result that the spot of light traces out a 


fig. 3. The ‘moving parts of the instrument are made very light, so 
that I can quicken the process sufficiently to make the path of the 
spot appear. by persistence of vision, as а continuously luminous 
carve. 

There are many interesting features of the magnetising process 
on which, if time permitted, we might dwell. Effects of stross 
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Morris. Briefly, the general effect of heating is to increase the per- 
meability and reduce the hysteresis of iron until a certain etn 


bout 780° O.—is reached, when iron loses nearly all 


tem 
its power of being magnetised. The change happens somewhat 


suddenly, for at temperatures only a little lower than that the 
permeability is very 


and the hysteresis exceedingly small. The 


curve, fig. 8, taken from Mr. Morrie’s paper, shows how the maximum 
permes ty alters as iron is heated. There is a general rise in 
in 


eability, subject, however, course of 


j to 
the rise. he first of these happens about 250° O., the next between 
400° O. and 500° O., and the greatest about 760° О. Now compare 
this with the carve shown in fig. 9, which represents one of Sir W. 
Roberts-Austen’s beautiful investigations of the rate at which a 


of iron cools fiom a white heat. There is a steady fall of tem- 


с except at certain places where some internal convulsion 
a 


with what I bave called the set-backs in the other curve. We may 
even trace a connection between the highest of these breaks and а 
cbange which is slightly apparent in Morries curve about 900? C, 


thougb the iron then retains very littl 


eti 
y 
stracture with 


em 
inference seems pretty plain that not only at the great tic 
i of — ж 


critical point 1s a transformation 


absorp on of heat during the heating of the iron, but that a similar 
connec ther arrest. 
But it is with the effects of ong-continued heating that engineers 


Fio. 10.—Errecrs ОР BakisG OF тив Hystsagsis OF SHEET IRON 
(Воот). 


ате more concerned. It was observed that transformers lost some of 
their efficiency after they had been kept at work for some weeks or 
months, and that this was due to an increase of hysteresis in tbe iron 
core. Mr. Mordey proved that this increase of hysteresis resulted 
from the prolonged baking of the iron; & transformer at work 
becomes warm, largely because of the heat developed through 
hysteresis, and long exposure to & somewhat high temperature 


means the same for all specimens of iron ; sometimes iron which is 
at first particularly free of hysteresis is moet affected. Mr. Roget, 
who has investigated the matter in my laboratory, bas fe und that 
continuous exposure for seven days to a temperature of cnly 160° C. 
has actually trebled the hysteresis of one very good specimen; buf, 
what is most curious, & further continuation of the baking at the 
same temperature causes improvement to sot in. The hysteresis 
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passes a maximum, which comes earlier the higher the temperature 


of the baking, and then tends to lessen when the baking is further 
The curves, figs. 10 and 11, relate to a ring of sheet-iron 
at 200° O., and show the kind of change which happens, as 
as how the changes in hysteresis are associated with cor- 
б cori, Sedna Se ade armas A the iron. At that tem- 

e mum is passed after a comparatively short period 
Eg 
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Fic. 11.—Hrrrors or BAKING on THE PERWMBABILITY OF SHEET 
| Inon (Босит). 


any iron I bad tested before. Makers are naturally reticent as to 
the processes of manufacture by which such results are obtained, 
and they have in scme cases an additional and excellent reason for 
reticence in the fact that they really do not know what the conditions 
are to which the good results are to be ascribed. It is probable that 
light will be thrown on these difficult questions by the application of 
the microscope, a tool the value of w the metallurgist is now fast 


coming to 
6 of magnetisation is made 
lain when we come to consider the molecular theory of the process. 
t is an old idea, due originally to Weber, that the molecules of iron 
are always magnets, and tbe process of magnetising a piece of iron is 
merely to turn the molecalar magnets round so that they face one 
way. At first they are ting every way at random, but when 
magnetising fo1ce is a they gradually turn, and finally, when 
saturation is attained all lie with their magnetio axes exactly 
along the line of force. account for their not all turning at once, 
and also for the fact of residual etism, various hypotheses have 
been framed, as, for instance, that the turnitg of each molecule is 
resisted by what may be described аз а miniature friction-brake. A 
good deal of meditation on this matter led me to the oonclumion that 
no such hypothesis was needed. The gradual turning of the molecular 
magnets and all the phenomena of hysteresis are simply resulte of 
the mutual actions between each molecule and its neighbours. We 
may demonstrate this by means of a model consisting of a large 


number of ntly magnetised needles set on pivots near 
together. When а week magnetic field is applied the pivoted 
magnete turn slightly and in a quasi-elastic manner, free fiom 
hysteresis; but as the field is strengthened the ties between them 
are overcome and instability ensues, the ori groups break up, 
теш кые сч шош = ons. Finally, as the 
applied field stronger still, complete parallelism is gradually 
a 
us the model reproduces with perfect fidelity what I have called 
the three steges of а process. Moreover, the dissipa- 
tion of energy involved in the breaking up of molecular combinations 
corresponds exactly to what we know of hysteresis. The model shows 
not only how this cause of hysteresis affects a cyclic process of 
; but how it explains the instability w I men- 
tioned as the first thing noticed when we heat, or cool, or stress a 
piece that is being magnetised. Any change of condition precipitates 
the breaking up of groups which were, so to speak, hesitating on the 
verge. By using a model with a large number of little magnets we 
get the aggregate external magnetic effect of the group to vary with 
variations of the field exactly in the way in which the magnetism of 
iron varies, and the model indicates not only the main, but even the 
minor features of the process. It was pointed out by Mr. James 
Bwinburne that my theory would involve this curious result, that a 
piece of iron when revolved in a very strong magnetic field would 
exbibit no hysteresis, though it shows much hysteresis when revolved 
in a weaker ficld. The prediction was experimentally verified by 
Pref. Baily. We may illustrate this in the model by turning round 
the plate which carries the little pivoted msgaets, when you will 
notice that breakings up of mo groups occur when the field is 
weak, bat not when the field is strong. 

I think this model has a bearing on other physical matters which 
concern engineers. It is easy to believe that between the molecules 
of materials there are other polar forces acting, distinct from msg- 
netic forces, and common to non- tic as well as magnetic 
materials. When we make one body slide on another, these inter- 
molecular forces acting across the surface of contact may cause the 
molccular groups near the surface to become broken up and recon- 
stituted, thereby giving rise to the dissipation of energy, which we 
are familiar with under the name of friction. The action will be 
apparent if we make one group of the little pivoted magnets slide 


рел апо n We may go further and say that all non-elastic 
ormation of solid bodies by strain is probably an action of the 
same kind. Experiments which I have lately carried out, in con- 
anction with Mr. W. Rosenhain, have shown that the plastic strain- 
g of metals occurs through a multitude of separate slippings of one 

on another, in each of the crystalline of w the metal 


tion. One word in closing to the student of research. Do not 
that in magnetism, because much has been done, nothing is left to do. 
diy Lan ошаш the mine may be exbausted, but there are 
deep levels whose wealth is Every point gained isa 
starting ground for fresh деву: The patient and 

worker may rest assured that labours will find a return, not 
perhaps in profit or in fame, but in that pure lm joy of dis- 
onn which, as those who have tasted it know, is the investigators 
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CONSULTING ENGINEERS. 


Ix а recent number of the Engineer reference 


was 
the ish of bridge construction through 
of ones fey y 


is designed, of чаа шон о речи er DaDo a 
made, and no portion that will in 
Bpecial sections will 


be turned. Even plate thicknesses will be fi 

an inch. The whole work will then be rigidly specified and inspected. 
Things are managed very differently in America. The consulting 
engineer, as wo know him, does not exist, tbat is, he is not supposed 
to get out designs in detail, but he will draw up a 

tion and call for tenders, and will see to it that the tenderers offer 
1 which fills the spirit of the specification. 

In bridge work, for example, a branch of engineering which 
been lately brought forward 5 by the Atbara Bridge con- 
кк there are a number of bridge specialista in the United Btates, 
men like Theodore Oooper, who puo their own standard specifice- 
tions, but not one of these men designs a bridge except he has 
him the pocket-books of the various rolling mills. These 
books of the American rolling mills are iu themselves perfec 
treatises on bridge building. Some cf them are so far perfect that 

their aid men who cannot calculate stresses can get out a sale 


repeatedly used 
The rolls will not be wasted. No English rolling mill gete out a 
section sheet worthy of the name, and we bare no hesitation in my- 


each section for use ss columns. gi allowable 
stresses on columns of different lengths and the safe bearing and 
stresses for plates and rivets. 
The real bridge in America are the builders. Each 
builder may favour his own particular design, but even here there is 
probably less diversity than will be found in two bri out of the 


samo Westminster office to carry the same train over same 
at the same and with the tame conditions of MAIS 
No doubt the engineer’s pupils are found work to do on design 


in place of one, and the community pays for it. Nero fiddles while 
Rome burns. 

The one point in the American where money is wasted is 
that perhaps a dosen firms sub tenders and drawings and send в 
rep ve to be present when bids are opened, and thus each 
bridge may be really des ый ы € over; 55 here the 
expense is not so great ss at ght appears. propa 
tion of the design may mean little more than writing out a title to a 
drawing and printing cff a standard drawing as a blue print. The 
American Machinist comments on the article in the Enginer we have 
referred to, and points out that the fault of the English system is the 


A consulting 
engineer cannot be а в on e 


generally. 

At present, however, there seems to be some little difficulty in this 
respect, and engineers who really wish to do the very best possible 
for their clients would do well to have a special agreement before- 
hand that they are not bound to design the whole of the plant and 
machinery of a concern they may be called in to construct. In s 
recent instance an 


The unde 
beyond the small experimental plant they already posscesed, and were 
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en 
this was with difficulty accepted, and the d 


y. 
departure should be made from the LA pur 
economy of about 30 esigns fa 


if 
15 


cent. upon the 


clients, and which would have been absolutely useless. When it came 
to payment of fees these men refused to pay on the d that 
having emp toa extent standard machinezy, en 

was not enti to his fees, and rightly or wrongly the eer 
own counsel, an eminent G. O., upheld this view as law if not as 
moral. In saving his clients about £3,000, the engineer was robbed 
out of several hundred . If the C. G. wae right, it is time that 
the law should be altered, for at present there is no ucemenf for 
an to economise on behalf of his clients, for ifhe do he may 
render himself liable to lose all his payment. It isa rotten system 


g 
E 
3 
: 
$ 
ыЁ. 
B 


which cannot have other an evil effect on British trade ugi- 
neers who would practios on the American system of doing the best 
possible for their cliente by utilising standard productions in place 
of re-designing articles in which they are not ves the best 


ON THE LUMINOSITY OF THE RARE 
EARTHS WHEN HEATED “IN VACUO” 
BY MEANS OF CATHODE RAYS. 


Bv A. A. CAMPBELL SWINTON. OCOMMUNBICATBD EY 
LORD KELVIN, F. R. f. 


luminosity. 

mantle consisting of pure thorium oxide or 

only give about Ath of the light that is given bya mantle com- 
posed of 99 per cent. of thorium oxide and 1 per cent, of cerium 
oxide, which is the mixture at present used by the 


In order to in this question, it is obviously important to 
rare earths at high temperatures without 


¢ given by different oxides and 
V 


It has occurred to the writer, that very high incandescence could 
p g mantles in a vacuum tube, and subjecting 
them to bombardment by means of cathode rays, when the mantles 
contact with anything exospt 
selves, and the com vely amount of residual gas that 
remains in the tube C oe ee 
Bince the date of Sir W Orookee's early researches, it bas 
Бенг азота сара dg temperature could be produced in а 


showed that bt 
time in a small of lime, cd in a suitably exhausted tube 
connected to 


conditions nearly a square 
* Royal Society. Received March 20.h, read April 27ch, 1899. 


the | became highly incandescent, and a very powerful light was 
323 tea tune Det only of ш agi MEUS 
unstable degree of vacuum. 4 
The writer has now applied this method to the investigation ofithe 
comparative luminosity of different mixtures of the rare earths. 1 
One form of the tube empl was constructed as shown in fig. 1, 
where о, с’ are two sp y concave discs of aluminium 1:125 
inches diameter and 6 inches radius of curvature. These electrodes 
are placed about 7 inches apart, and were connected to the secondary 


SRO aes CT |e 
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ib cete m t: 


ШШЩЕ 
c' 
VASE TRIE 


terminals of a 10-inch Rubmkorff coil, the primary of which was 
su a variable resistance, with electric 


gauge. 

ted upon was mounted on a 
between the two electrodes, so that 
, and each electrode became in turn 
cathode, the mantle was subjected on alternate sides to cathode ray 
bombardment. The curvature of the electrodes was as to give 
almost parallel bsams of cathode rays, so that a considerable ring 


bestos, 
over MES pure thoriam oxide, With this it was 
that ata degree of exhaustion, the patches of thoria 
became brilliantly incandescent, with an intensity of cathode rays 
that made the asbestos barely red hot. 

Experiments were next made with mantles consisting entirely of 
thoria and ceria, both separately, and mixed in different pro s. 
These mantle were prepared in a similar manner to the Welsbach 
incandescent gas mantles, by saturating a carefully purified cotton 
fabric with ammonium nitrate of thoriam and um, and then 
burning oat the cotton. Very thick and closely woven cotton lamp 
wick, from foreign matter by treatment with caustic soda, 
hydrochloric acid, and ammonia, was employed in place of the thin 
fabric usually used, so that the resul mantle, alter barning out tae 
cotton, was very close in texture, and 0:2 inch thick. This was 
found , as otherwise some of the cathode rays passed through 
the mantle melted the opposite aluminium electrode. 

In order to ob ain accurate comparisons between pure oxides and 
different mixtures, the mantles were made in patchwork, each com- 
plete mantle being made up of two от four sections, separately im preg- 
nated with different solations, and then sewn together with impreg- 
nated cotton before being barnt. 


ceria was slightly more luminous than the pure thoria, 2 the 


difference was V wing 
to the difficulty of maintaining a constant vacuum, accurate photo- 
metrical ts were not possible, but the amount of light 


pumping for many hours with the cathode rays turned on at intervals. 
ven then the conditions of maximum luminosity were exceedingly 
o to the farther liberation of ocoluded gas on the one 


hand, and on other to the rapid increase in the degree of exhaus- 
pai deri ee ыле T 

absorption place in the aluminium electrodes, an 
not in ths mantle, demonstrated by other experiments with a 
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tube in which there was no mantle, but only two electrodes of 
aluminiam wire. 
After the cathode rays bad been allowed to bombard the mantle for 
a short time, the latter was found to have become discoloured where 
bombarded. That portion which was composed of pure thoria became 
dark blae, while the thoria plus ceria became brown. This effect, 
which ap to be analogous to those observed by Goldstein with 
lithium chloride and sodium chloride,“ ssems to be dus to a partial 
reduction of the oxides by the cathode rays. The admission of a very 
minate quantity of airto the tube while the cathode rays are acting 
on the mantle, and the latter is in parts incandescent, causes the dis- 
colouration to disappear instantaneously on the incandescent but not 
upon the ооо! portions, e by re- oxidation of the partially 
reduced oxides, while the discolouration also slowly vanishes in a day 
or two with the mantle cold if air at ordinary atmospheric pressure 
is admitted to the tube. By continuing to bombard the mantle with 
cathode rays, and alternately allowing the vacuum to increase and 
letting in small quantities of air, the discolouration can be made to 
appear and to disap over and over again as often as desired. 
At the moment of admitting the air, the amount of light was found 
momentarily to increase, this being probably due to the increased 
tem ure dae to the re-oxidation of the partially reduced oxides. 
repeating this process of letting in small quantities of air, 
and allowing them to be absorbed several times, it was found that 
the degree of exhaustion which gave the maximum incandescence 
bad altered from 0°000047 to 0:000112 atmosphere, as measured by 
the McLeod gauge. Similar effects were obtained with a tube con- 
taining no mantle, but rs nm wire electrodes, the inference 
Mid cedens ce s place in the residual gas which renders 
con: LJ 
At a higher degree of exhaustion than that which produced incan- 
descence of the mantle, the pure thoria was found to fluoresce blue, 
and the thoria plus ceria with a yellowish light. The fluorescenos in 
each case was moch less bright when tho oxides were white than 
when they had become discoloured by previous bombardment. 
With very high exhaustions the thoria plus ceria fluoresced the more 
1 ; at lower exbaustions the pure thoria gave the brighter 
aorescence. 


was made with hyd the tube being completely filled with the 
gas, and then рю 

в these 
in the tube, no 
with them and with air could be detected when once the vacuum 
пас the degree required for producing incandescence of the 
man 

Further experiments were made with a similar tube containing a 
compound mantle made up of four sections, com as followa :— 
(1) pare ceria, (2) pure thoria, (3) 50 per cent. thoria 50 per cent. 
ceria, (4) 99 per cent. thoria 1 per cent. ceria. 

With an intensity of cathode rays that gave a brilliant light with 
Nos. 2 and 4, Nos. 1 and 3 were found to give practically no light, 
becoming barely red hot; while, as before, No. 4 was found to give 
slightly more light than No. 3, ard to heat up more rapidly and cool 
more rapidly than the latter. | 

These experiménts show that thoria and ceris, both alone and 
mixed, bebave quite differently when heated by cathode ray bom- 
bardment than when heated in a Bunsen flame. In the latter 99 per 

cent. thoria, plus 1 per cent. ceria, gives many times as much light as 
ure thoria alone, while, when incandesced by cathode rays of equal 
tensity, the difference, though in a similar direction, is exceedingly 
small. » in the flame, pure ceria gives just abont the same 
amount light as pure thoria, while with a given intensity of 
eathode ray bombardment, thoria gives a brilliant light, while ceria 
gives practically none. 
In arriving at any finally satisfactory theory of the luminescent 
es of the rare earths, these results with cathode rays, which 
r erase riu those obtained by other methods of hesting, 
will require to be teken into account. 

I am indebted to tbe courtesy of the Welibach Incandescent (as 
Light Oompany for the samples of the rare earths with which the 
above investigations were made; also to the assistance of Mr. 
J. O. ашир and Mr. Н. Tyson Wolff in carrying out the ex- 


FURTHER NOTES ON THE PESCETTO 
ACCUMULATOR. 


[comTRIBUTED.] 


of ihe light type. Tta efclanoy in energy hope high (70 or 80 per 
e en h (70 or 80 
cent.) even when the element ie subjected to a hi sate of ed 
(20 “г per kg. of plates), i.e, even when the duration of the 
charge is reduced to a few minutes, with a rate of discharge 
from the normal rate (2 amperes) to 5 or more amperes per kg. of 
plates. The efficiency in quantity, i.c., in smpere-hours is always 
very high and sometimes attains to 98 per cent. 
his important advantege of the Pescetto accumulator is not 

obtained as might be sup to the detriment of its duration: it 
is attributable to the small amount of internal resistance due to the 
excellence of the electrical contacts and to the great permeability offered 
H the positive and negative active material to the charge reactions. 

he excellence of tbe electrical contacta is obtained by a special 
mode of preparation of the plates, which are composed of an alloy of 


• Wied, Ann., 1895, No. 64, p. 371. 


lead and antimony amalgamated with a certain quantity of meroazy. 
The thus obtained is then prepared mechanically so as to sub- 
divide the active material 


The permeability of the active material is obtained by adding to 
the heavy oxides a certain quantity of ulmate of ulmine produced in 
microscopic grains, which are distributed by kneading into every 
part of the paste and which absorb and keep till the final reaction 
eight times their volume of the gases produced by the electrolysis. 
The best mode of convincing oneself of the truth of the above 
description is to subject one of our elements to the charge at a con- 
stant potential. The high intensity of the current shows the great 
diminution of internal resistance, whereas the long duration of this 
current shows that the active material absorbs the produced by 
the electrolysis, and that the reaction is thorough. The complete 
stillness of the liquid shows that the reaction is not forced. 

A comparison between this accamulator and the typea already in 
use is shown by one of the Pescetto elements performing at Rome 
the same service as that ormed at Paris by a Tador t on 
the Madeleine-Oourbevoie line. The weight of the car, speed, and 
Dature of the line being the same, the Tudor battery on the Paris 
line weighs 3,600 kg., and has been admitted to be inadequate, 
whereas the Pescetto ba at Rome, which has never met with the 
slightest hitch, does not weigh 2,000 kg. 

In order to show still further the advan of the Pescetto 
accumulator we will quote the result of the experiments of 

Hauswald on one of the Frankfort lines worked with 
P accumulators. 

The consumption of energy per ton and 49 which was 
60 watt-hours with the trolleys fell to 40 and 30 watt-hours with 
accumulator traction either owing to the suppression of the sudden 
variations of charge that occur on the wires of overhead lines, and 
consequently to the suppres ion of sudden variations of tension at the 
motors, or owing to the suppression of the great losses caused by 
ры between the trolley and the wire and between the wheels and 

e rails. This economy of energy will be still greater with an 
accumulator capable, like the Pescetto accumulator, of being rapidly 
charged between each journey, for the batteries, when saturated, gi 
a higher efficiency of energy with less consumption, which Minden 
their maintenance more economical. 

With tbe best accumulators now in use, the increase of the ht 
of the car due to the accamulators is about 25 per cent., whereas, 
the Pescetto system, this increase is only 14 per cent., and may be 
still further reduced for lines with only slight inclines and without 


sharp curves. 
The following report is of interest :— 


— Romaine, Rome. 
ome. 
The Bocieta Italiana di Elettricita 
Oruto, Turin (which is 

wahr the Pescetto accumulator). 


Af your request we кр to express our safisfaction at the 
working of the batteries of accumulators supplied by you for trans- 
forming our horse tramways into electric lines, to be worked 
either by accumulators alone or by a mixed system. 

Y quat soa batteries ot foL Gl — À 

1. your ba es of 204 elements, about 2 tons, are 
adequate for the working of our lines. 

2. That the duration of the charge for the Ripetta line, which is 
worked exclusively by accumulators, bas never exceeded 4 minutes. 

3. That during these first three months of working the above line, 
no hitch bas occurred. 

4. That having by contract the right of controlling the expenses of 
maintenance taken up by you, we found for these three months for 
the six Ripetta batteries 5 12 plates had to be replaced, and 
that this was owing to a fault in their mounting. 

5. That the mean consumption of energy per car kilometre teken 
from measurements which are not yet final, made on the Ripetta line, 
is about 600 watt-hours. 

We are about to take fresh measurements in order to note the 


We take this opportunity of expressing our tatisfaction аё ha 
adopted the Pescetto type, which we consider superior to elige: 


present in use. 
(Signed) The PRusrpzNT, L. CAvALLINI. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


ELECTRIC LOCOMOTIVES. 


THE meeting of the Institution of Electrical Eagineers on 
Thursday, 18th ult., at the Society of Arts, was occupied 
with a discussion of Mr. P. V. McMahon’s paper on “ Electric 
Locomotives.” To save time, and also to assist the members 
to take part in the discussion, Mr. McMahon presented and 
read a summary of the contents of his paper. 


Per ton kilometre ?— Eps. Ermo. Rav. 
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The discussion was opened by Mr. Grove, who expressed 
his indebtedness to the author, feelingly remarking that, as 
the designer of one of the locomotives tested, he could 
appreciate the enormous value of the paper. He felt that 
the author was on solid ground, eminently his own, when 
dealing with facta, but when explanations were given or 
broad theories stated, the result was not quite so happy. Mr. 
Grove did not find the question of drawbar poll treated 
sufficiently precisely. To illustrate this, he referred to a 
number of statements in the paper where the force at the 
tread of a motor wheel was given, and thought that this 
could not be treated—as it seemed to be—as drawbar pull. 
The argument was gone into at some length, and although 


we are sure our readers will 


Another point raised was comparison between the 
measurements of drawbar ү and the testa of motors under 
statical conditions. Mr. Grove believed that a simple torque 
test had a great superiority over a Prony brake test, and 
described a method he had used in practice. When statical 
torque was measured that way it was a purely ourrent 
function of the magnetic flax. Knowing that value, then, 
from the E.M.F. equation, a speed carve could be found 
more accurately than by tachometer measurements, and the 
results justified the barmony between theory an ісе, 
Не was surprised that any accurate results could be obtained 
by simultaneous, or approximately simultaneous, readings of 
current and s when the time was given by an observer 
with a whistle, the difficulty was to arrive at the actual instan- 
taneous в of the locomotive. Three years he had 
made tests with a dynamometer car on the Inner Circle line, 
bat found it very difficult to get the actual speed of the 
train. He suggested that if the author could see his way 
to put in an apparatus to reoord results something might be 


ton on the level, bnt his results 
differed materially from the author's. Mr. Taylor exhibited 
& set of curves illustrating his contribution to the discussion, 
these called forth the remark from Prof. Perry that they 


enia different curves to anything anybody had pub- 
ore. 
Mr. Crompton, although invited to speak, preferred the 
more leisurely method of contributing to Journal, 


practical results and the perseverance displayed in 


mass 

obtaining them. 

criticised ised by our Americau friends, who had much more 
experience than anyone in this country. When in the 
United States he was told that the controller really controls 
everything. It was, therefore, interesting to note that the 
author used a controller not at all like those used in the 
United States in traction work. Mr. Mordey thougbt the 
explanation was that the author switched off bis current 
while the motors were at full speed. In tramway work the 
current was usually switched off while there was little or no 
counter E М.Е. the motors. Perbaps all who had 
practical experience knew the difference between breaking 
the circuit of a motor and of a generator at full : 
In the case of the generator the E.M.F. tended to prolon 
the current. The paper reminded him of a monkey whi 
had got a nutshell too hard to crack, but it was worth some 
labour to get at the very excellent results the paper un- 
doubtedly contained. 

Mr. R. P. Brousson referred to the series-parallel method 
of control, and to dynamometer tests on Central London 
Railway locomotives. The present practice was to increase 
acceleration very much, and this could be done without the 
prengas being inconvenienced. He noted that the author 

not found it necessary to lock the reversing switch, but 
he thought that as the reversing switch is most needed when 
a man was likely to lose his head, it should be locked. 

Prof. R. H. Smith found no time for any proper tribute of 
admiration for the amount of work in the which was 
represented not merely by experiments, bat also by the 
exhaustive calculations based зро observations at five- 
second intervals. He adv observations at very fre- 
quent intervals in investigating this subject. Naturally 


a 


Prof. Smith was specially interested in the design of the 
dynamometers, and sousidered the merit depended upon the 

option of a zero method, or at least the parts must move 
very little, in order to make such an instrument really suo- 
cessful where shocks could not be avoided. He thought the 
difficulty of understanding the paper had been increased by 
vagueness of terminology, and it was unneceseary to let the 
readers of a paper see the author’s mind h 
the difficulties before he solved them. He then, at some 
length, discussed drawbar pull and loomotive los zes, basing 
his remarks upon actual examples in the paper—a rather 
tedious subject unless the paper be before one. 

Prof. Carns-Wilson raised the point of air resistance in 
tunnels, and wanted the author to give farther particulars. 
He was obliged to the author for attempting to solve part of 
the problem, the air resistance bsbind the drawber, but 
under the ciroumstances in the paper we were not told the 
air resistance experienced by the locomotive itself. He had 
figured out the ratio of area of car to area of tube at 56 per 
cent. and would not expect air resistance to b» anything 
serious at speeds such as were used in these iments. 
Another interesting point was the author's method of shunt- 
ing the motor fields. Prof. Carus-Wilson was not aware that 

method had been used on a large scale before, Takin 
the first serieg of рш the author simply 
to increase the number of armature tarns, and to shunt 
the fields to get the speed. The effect was simply to get the 
characteristic or induction curve more straight than could be 
got from the simple curve of the motor. He co 
the author on the eucoess of this method of controlling. 

Mr. McMahon in his reply did much to clear up the 
vagueness, mentioned by several speakers, in the paper about 
drawbar pull. In starting, experiments were made by teet- 
ing the motors lying on their backs by the Prony e, 
and the сре cent, mentioned in the paper was the ratio 
of the pall of the motor lying on its back to the pull 
on the drawbar with the locomotive at rest and on a level. 
He did not agree that a better result was obtained from a 


static test, as su by Mr. Grove and others, than with 
the Prony brake because of friction in the bearings. Five- 
second readings agree with wonderful accuracy, and in a 


check trial the distance travelled as calculated 
1 per cent. with the actual distance covered. The looo- 
motives came ont very closely with design, and where they 
differ it was due to the drivers not using current. as the 


а anger lost his head and could not get a handle to move 
was very likely to make it work by bending something. He 
thought it was rather a pity writers of papers did not lead 
readers along; they too often rushed into advanced teata 
without sufficient preliminary description. He had made 
some air resistance testa by a swing gauge, and found about 
2 Iba. per square foot at a speed of 14 miles per boar. 

After the President had made some farther congratulatory 
remarks, the meeting adjourned with the intimation that the 
annual general meeting would be held on the 25th ult. 


DR. TOMMASI “ON THE LAW OF THE 
PROPORTIONALITY OF THE ELECTRO- 
MOTIVE FORCE OF DECOMPOSITION.” 


THE electro-chemical paper published by Dr. Tommasi in the 
Bulletin Technique under the above title may advantageously 
be read in copjanction with the paper by the same writer 
recently published in our columns.“ 

In the present Dr. Tommasi refers to the following 
statements by M. Minet relative to the '* Law of the Propor- 
tionality of the Lowest Electromotive Foroe Necessary to 
Produce the Decomposition of an Electrolyte, and the Heat 
of Formation of this Electrolyte” : — | 


| * “Relation Between the Heat Given Off Inside Voltaic Couples 
and the Heat Capable of being Transmitted to the Circuit Under the 
Form of Chemical Energy,” April 7th, 1899, p. 541. 
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1. * That numerous facts ра to constitute exceptions 

to this law, which form the subject of noteworthy researches 

ds the part of savants such as Joule, Favre, Thomsen, Helm- 
ol z, &o." 

2. “That the theory of the voltaic coup'e, of which the 
reactions are of the same order as electrolytic reactions, is 
derived from these researches.” É 

The author of the paper claims that, as early as 1881, he 

inted ont in varions notes presented to the Académie des 

сіепоев á certain number of facts which are exceptions to 
the above-mentioned law. Dr. Tommasi had, in fact, 
observed that, in certain caseg, not only was the heat evolved 
by the chemical reaction produced within a voltaic couple 
not entirely transformed into electricity (electrical energy or 
work), but the calories transmissible in the circuit in the 
form of chemical energy varies according to the nature of 
the positive electrode of the voltaic couple. 

e would here observe that by “ positive electrode,” the 
author of the paper no doubt means the electrode corre- 
sponding to the copper element in a Daniell cell. But this 
latter is undoubtedly the negative electrode, or cathode, 
within the cell; the zinc element being the anode within 
the cell or the electrode by which the current passes to the 
electrol | 

Dr. Tommasi gives, as an example, a chromic acid couple 
with zinc as the positive element; the weight of chromic 
acid (Н, Cr O,) in contact with the negative element being 
25 grammes, and the volume of sulphuric acid (H; 80,) in 
admixture with the chromic acid being 10 cubic centimetres. 
Taking the Eee gravity of H, SO, as 1°848, the relative 
weights of chromic acid and of sulphuric acid in oontact 
with the negative element are thus :— | 

Twenty-five grammes and 10 х 1:848 = 18°48 grammes. 
It may be assumed that ехоевв of sulphuric acid, in a 
diluted condition, is present within the porous pot containing 
the zino element. | 

Dr. Tommasi gives as follows the results of his experimenta 
with this couple :— 

* À chromio acid couple, which, according to Favre, should 
evolve 117:8 calories (2:5 volte) actually produces external 
chemical work corresponding only to about 65 calories 
(1:4 volt), or 85 calories (1:8 volt), acoording as the positive 
electrode of the couple is platinum or carbon. Moreover, I 
hed observed that the physical condition of the substance 
constituting the positive electrode exerts a great influence 
npon the electromotive force of this couple. Thus, if instead 
of using platinum in the form of plates or wire, we use it in 
the spongy form, it is found that the E.M.F. of the chromic 
acid couple is 1:8 volt (85 calories) instead of 1'4 volt 
(65 calories).” 

The matter may be somewhat elucidated, in the first place, 
by some explanatory observations on the above statement for 
the benefit of our British readers. 

1. The 117 8 calories, and the other calorific values from 
which voltage is calculated, refer to the heat evolved per 
dyad gramme equivalent, i.e. per 64:9 grammes of zinc, com- 
biniug with 98 grammes of sulphuric acid, or to the heat 
evolved, or the work done, by the passage in the circuit of 
193,200 coulombs = 53°6 ampere-hours. The calorie which 
is here taken is not the original gramme-centigrade unit of 
heat of Dulong, but is 1,000 times greater, i. ., it is really 


the kilo-calorie. 
to the calculation of E.M.F. from calorific 


2. In 
data, 46 of theee calories, per dyad gramme equivalent or 
per 53:6 ampere-hours, correspond to 1 volt. 

8. What Dr. Tommasi terms the “ positive electrode of 
the couple," że., the platinum or carbon, is the negative 
electrode or element, or cathode, within the cell; although 
it constitutes the Bind pole externally, and an electrode 
attached to it would constitute a positive electrode or anode 
in a second electrolyte.* 


* “To the plate of the decomposing cell which corresponds to 
the zinc rcd (in an ordinary battery cell) Daniell gave the name of 
zincode, which is synonymous with the anode of Faraday and the 
positive pole (or electrode) of other writers. To the plate which 
corresponds to the platinum or conducting metal, Daniell gave the 
name of platinode, which is synonymous with Faraday's term of 
cathode, and with the negative pole of other writers."—W. A. Miller, 
" Chemical Physics.” 

M y called the metal surface at which the positive current 
entered the fluid the anode and the other surface the cathode.”— 
Fieeming Jenkin, ' Electricity and Magnetism,” p. 67. See also 
Faraday’s " Exp. Researches,” 665, Vol. i., p. 197. 


The electro-chemical equation for the chromic acid (zinc) 
couple is the following, in which, to avoid fractions, we ha 
to take 8 (dyad) equivalents of zinc. Í 


3 Zn + 6 H, 80, + 2 Н, Or O. = 8 Zn 80, + 
Or, 3 80, + 8 H,0. 


Thue, the metal chromium being tried, and 3 H, SO, being 
appropriated to the zinc in its porous compartment, the ratio 
in which—in order to satisfy all the affinities—the chromic 
and sulphuric acids must be used in the depolariaing solu- 
tion is :— | 


2 H, Cr 0, 8 H, 80, 
237 294 


If, as above, we take 25 grammes of chromic acid, the 
requisite proportion of monohydrated sulphuric acid is found 
by the proportion - 

287 : 294 : : 25 grammes : 91 grammes, 


Now, although we are unacquainted with the precise con- 
ditions under which Dr. Tommasi’s experiment was carried 
out, and although we do not suppose that the apparent dis- 
crepancies between the theoretical and the practical values 

d be wholly avoided by the simple addition of more sul- 
phuric acid, we may suggest that when the weight of this 
ch theory shows to be requisite, is reduced nearly 


acid, whi 
to one-half, it is not surprising that the performance of the 


battery should also fall short of what is indicated by ко: 
The initial voltage of a chromic acid cell, it may 


observed, has sometimes been given as slightly over 2 volta, 
even when the negative element is carbon. The mean voltage 
during the discharge of such a cell is very much lower than 
this maximum, but 1°4 volt is a low value even for this 
mean. | 

We must confess that we cannot understand why the fact 
that the chemical character of the negative element (cathode 
within the rir the physical condition of the substance 
constituting this element affect the initial and the mean 
E.M.F. of a couple should be put forward as an original 
observation. We are under the impression that this fact was 


familiar to electro-chemists more than a quarter of a century 
ago, and that Mr. Alfred Smee, amongst others, strongly 
insisted upon it. | 


The fact that the quantity of energy which is indicated 
by the difference of the thermal values ort opone to an 
given electro-chemical equation is seldom wholly exhibited 
in the circuit is, we believe, fally susceptible of explanation, 
ard is, indeed, tolerably well tood by some electro- 
chemists in this country. This statement applies to the next 
example given by Dr. Tommasi, whose paper we have now 
under review, and whose views we have now to put f 
Any explanation not suggested in his paper must be deferred 
to a future оосавіор. 

A magneeium-platinum couple in dilute sulphuric acid 
should, says Dr. Tommasi, have an E.M.F. sufficient to 
decompose water, since the heat of combination of this com- 
pound is only 69 calories, and, according to thermal data, 
that resulting from the action of dilute sulphuric acid upon 
the metal magnesium is 112°8 calories. The couple in e 
tion, however, is incapable of decomposing water; its E.M.F., 

А 69 calories 
therefore, cannot be higher than c E volt. 


The electro-chemist might be inclined to point out, in answer 
to this, that the couple is ill-adapted for purposes of acourate 
experiment, that the magnesium is rapidly acted upon, and 
becomes coated with babbles of hydrogen when immersed in 
the acid, and that the couple, therefore, is one of еск 
platinum rather than magnesium-platinum. But this objec- 
tion is by no means conclusive, for Dr. Tommasi points ont 
that when a negative element of carbon is substituted for 
that of platinum, the couple becomes capable of decomposing 
water. This result cannot be ascribed to the substitation 
for platinum of a more electro-negative body, for carbon 
appears to be electro-positive to platinum in dilute salphuric 
acid. The real explanation, we think, will be traced to the 
fact е d ji pe carbon erai tiri ee 
greater at of the platinum plate, an polarise- 
tion by hydrogen was incomparably leas rapid, and also lem 
complete, in the case of the carbon. We certainly cannot admit 
the contention that the magnesium-platinum couple is an 
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exception to the law of equivalence between the calories 
сое іп the circuit and the E.M.F. of a voltaic 
couple. 

The experiments above mentioned, together with those 
now to be referred to, are considered by M. Tommasi suf- 
ficient to entirely disprove Berthelot’s law of maximum work, 
and also its reci 1, or Sprague’s law of minimum work. 
These two principles may be briefly expressed as follows :— 

Every chemical change which takes place without the 
intervention of external energy tends to the production of 
the substance or substances which evolve the greatest quantity 
of heat; and 

In electrolysis, those substances are set free at the elec- 
trodes which absorb, in becoming free, the least intrinsic 


a or lowest voltanoe. | 

E hen & pera ае ү nitrate о pedis a ipe 
of copper is electro e former metal only is deposi 
until rather more than 30 molecules of the (dyad) Ca 
(NO;), are in solution for every two molecules of the (monad) 
Ag NO, By increasing the proportion of nitrate of copper, 
a point is reached at which the deposit contains one atom of 
Ca to two atoms of Ag. And, when the solution contains 
87 molecales of the copper salt to two of the silver salt, one 
atom of Cu is deposited for each atom of Ag. 

It is urged that, according to the law of Sprague, no 
copper should be deposited until all the silver has been 
removed from solution. 

II. When a solution of potasaic chlorate is electrolysed, 
the salt is converted into perchlorate, and hydrogen is 
evolved. But, aooording to thermal data, we should expect 
the chlorate to be reduced to chloride, and oxygen to be 
liberated, since | 

K Cl O, + 3 Н, becoming К Cl + 3 H, O evolves 
294-6 calories. 

Whilst K Ci О, + О becoming К Cl O, evolves only 17:6 


ories. 
III. When a solution of binoxide of hydrogen (H, O,) is 
acidulated with sulphuric acid and cléctrülsbed, hydrogen is 
evolved at the negative pole; but the binoride of hydrogen 
is not reduced. It has to be explained why the current 
should effect the decomposition of water, absorbing 69 
calories, rather than that of the binoxide of hydrogen, which 
evolves 21:4 calories in becoming decomposed. 

IV. In a couple consisting of a plate of amalgamated zinc 
in dilute sulphuric acid, contained in a porous pot, and of a 
plate of platinum immersed in a solution of binoxide of 
hydrogen to which is added a drop of sulphate of oopper 
solution, copper is deposited on the platinum as soon as the 
circuit is closed. The singular fact is here to be noted that 
the current decompo:es the (exothermic) sulphate of copper 
in preference to the (endothermic) binoxide of hydrogen. 

n the grounds of the above experiments, Dr. Tommasi 
considers that the following laws may be formulated :— 

1. When a body is subjected to two chemical actions, the 
one that will evolve the greater quantity of heat will always 
occur in preference, provided always that it can be 
initiated. 

2. Of two chemical reactions, the one requiring the 
less quantity of heat or energy to initiate it will always pre- 
ferably take place, even if it be attended with a less evolution 
of heat than the other reaction. 

Finally, the writer cf the paper states that, from what has 
been set forth, it follows that the principle of maximum 
work is entirely disproved, and it is, therefore, to be desired 
that it should фе replaced by a new thermo-chemical principle 
more in accord with experience. 

This new principle, which it is now proposed to term 
the principle of least work, may be formulated as follows :— 

The chemical reaction which requires the least quantity 
of energy to initiate it will always be preferably prodaced, 
whatever may be the quantity of heat which this reaction, 
once commenced, may evolve or absorb. 


Brussels Exhibition.—To-day there is to be a Press 
visit to the Exhibition of L'Electricité à la Maison, which 
has been arranged at Brussels by the Société Belge d' Eleo- 
triciens. To-morrow, Friday, the formal opening ceremony 
vill be performed by Prince Albert of Belgique. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFICATIONS. 


NEW PATENTS. 1899. 


Compiled expressly for this journal by W. P. Tuourson & Oo., 
Electrical Patent Agents, 329, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom ай inquiries 
should be addressed. 


10,183. “ A removable combination magnet and coil for electric 
generators and motors. O. H. Currina and G. H Currme. Dated 
May 15th. 

10,205. “Liquid feed devices for electrolytic and kindred appa- 
ratus." Б. Опаосавр. Dated May 15th. (Complete.) 

10,215. “Improvements in electrolytic apparatus" M. Haas. 
Dated May 15th. (Complete) | 

10,219. “Improvements in or relating to the regulation of elec- 
tric motors.” M. T. А. Koustsascuxy. Dated May 15th. 

10,228. “Improvements in or relating to electric controllers.” 
‘A. e: Bourr. (T. von Zweigbergk, United States.) Dated May 
16th. 

10,238. Improve manta in coin rated mecbanism specially 
applicable for eg le and other meters," Е. pu Bor and THE 

UTUAL ÉLEOTBIC TavsT, Lro. Dated May 15th. 

10,241. “Improvements in electrical incandescence lamps with 
osmium filaments.” О. Ixnay. (Ocsterreichi‘che Gasliihlicht and 
Electricitá's-Gesellschaft, Austria-Hungary.) Dated Мау 15th. 

10,243. ' Improvements relating to electrical fuse-holders." T. D. 
DUNDAS. Dated May 15th. 

10,244. “Improvements ia thermopiles." О. J. РЕРРЕВ. Dated 
May 15:h. 

10,246. “Improvement in portable telephones." L. M. Eatosson. 
Dated May 15th. 

10,301. “Improvements in or relating to overhead systems for 
electrical transmission of energy." W. RourLBDGE. Dated May 16th. 

10,303. "An improved system or arrangement of apparatus 
designed for the production of electrical pressure or intensity." 
G. Е. Apams Dated May 16th. 

10,317. "Improved electroplating process and apparatus therefor.” 
E. L. DessoLLE. Dated May 16th. (Complete.) 

e 10,320. "Improvements in electrodes and electrode connections in 
liquid feed devices for electrolytic apparatus, and in the construction 
of enclosing vessels for electrolytic and kindred apparatus.” H. 
OARMICHARL Dated May 16th. (Complete.) 

10,336. “Improvements in controllers for electric motors" R. 
BLI Dp. (Н. P. Davis, G. Wright, and A. J. Wurts, United 
Btates.) Dated May 16:h. 

10,340. “Improvements in electric meters.” 
Dated May 16th. (Complete.) 

10,367. “An improved electric alarm clock for awakening 
sleepers.” A. H. ARNOLD. Dated May 17th. 

10,374. “ Improvements in and relating to the junction boxes and 
other similar joints of pipes used in connection with the conducting 
wires of electric lighting." S. Етвгрик. Dated May 17th. 

10,393. ‘Improvements in or relating to electro-mechanical im- 
pulse devices.” Н. CaxPICHE. Dated May 17th. | 

10,03. “А new or improved electric switch.” J. J. боорвову. 
Dated May 17th. 

10,406. “Improvements in wireless telegraphy.” L. B. MILLER. 
Dated May 17th. 

10.419. Ad improvement in dynamo machines." О. pm Kanpo. 
Dated May 17th. (Complete.) : 

10,416. "Improvements in incandescent electric lampe." W. 
MznGcanRINI Dated May 17th. | 

10,442. "Improvements in or connected with alternating curren 
electric arc lamps.“ W. J. Davy. Dated May 17th. 

10,476. "Improvements in the mouhtings and reflactors of electric 
lamps." J. HouBors. Dated May 18th. (Complete.) 

10,489. "Improved mounting or holder for reflectors of incan- 
descent еі‹ сігіс lamps.” O. WorrrBABDT. Dated May 18th. 

10,527. “Improvements in coin-freed electrical apparatus." W. L. 
Wiss. (F. G. Lochmann & Oie., Germany.) Dated May 18tb. 

10,535. “Improvements in arc lamps" Н. 8. Dopp and R 
I. BAGNALL, jan. Dated May 18th. 

10,536. "Improvements in and relating to electrical contact 
devices for explosion engines fired by electricity.” J. G. AccLES. 
Dated May 18th. 

10,538. “Improvements in or relating to electric switch and 
signalling devices for railroads.” O. Pacixi. Dated May 18th. 


H. O. Swosopa. 


10,561. “Improvements in electrical igniters for gas lamps." 
R J. UBQUHART. (The firm of Eckel & Glioicke, Germany.) Dated 
May 19:h. 

10,590. “Improvements in the combination of electric motors 


with centrifug d fans or pumps.” S. C. Davipson and L. J STEELE. 
Dated May 19.h. 

10,596. “ Electrical apparatus by means of which a prise is auto- 
matic dly delivered when a target is hit." J. Dimsen and C. 


BCHRÖITER. Dated May 19:Ь. (Complete.) 
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10,606. “Improvements in thermostatic regulators.” A. R. Внат- 
тоск. Dated May 19th. (Complete) 

10,608. "Improvements in the manufacture of condaits for elec- 
trical conductors and other purposes, and in apparatus therefor.” 
H. 8. Monnisom. Dated May 19th. 

10,647. "Improvements in electrical switches.“ A. W. Овамр. 
Dated May 20th. 

10,670. “Improvements in apparatus for use on railway 
fitted with continuous brakes for enabling cue to signal to 
drivers and guards." T. VauaHaw. Dated May 20th. 

10,682. “Improvements in telephones.” 


J. D. F. ANDREWS. 
Dated May 20th. 


ELECTRICAL PATENTS OF 1885 EXPIRING IN 
| JUNE, 1899. 


Ws are informed by W. P. Thompscn & Co., that about 90 applica- 
tions for electrical patents were filed in June, 1885. Of these some 
were never completed, and cf those that were only one has been 
maintained to ron its full term, vis, 14 years, and being cf consider- 
able interest, we give a ehort abstract of it below :— 


6,994. "Improvements in smelting ores by an electric current: 
and in furnaces or apparatus therefor.” Ұ. Р. Тномрвон. (Е. Н. 
Cowles and A. H. Cowles, United States.) Dated June 9th, 1885. 
Relates to electric furnaces for smeltirg ores. The heat required for 
the decomposition is generated by electric resistance. Oase form of 
furnace consists of а retort cf non-conducting material partially 
filled with a mixture of ore, e, sino ore, and pit ces of carbon ; 
one end of the retort is cloted by a plate of carbon and the other by 
* graphite crucible. The current passes from the carbon to the 
crucible through the mass, which becomes highly heated, and the 
sinc distila over into the crucible throvgh an opening left for the 
purpose. Several other forms of furnace are described suitable for 
non-volatile metals, in which the floors are covered with powdered 
charcoal, the ore and carbon forming a layer between the carbon 
plates, the whole being covered with charcoal; the reduced metal 
either rons down to а tap hole or remains mixed with the charcoal. 
The cbarocal being a very bad conductor preserves the walls of the 
furnace, or other equivalent material may te employed. 3 claims. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Oopies of any «f these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


21,180. “Improvements in dynamc-electric machinery.” J. B. 
Lewis and F. J. Howrrr. Dated September 15th, 1897. In 
machine provided with Sayers ” coils for reversing the current in 
the main armature coils at the moment of commutation, the field 
magnet is furnished with poles the annular breadth of which is such 
that the distance between tke forward horn or tip of one pole and 
the back horn of the next pole is approximately equal to the span of 
a “ Sayers” coil. One form consists of two Sayers’ coils in connection 
with a main armature coil and a pair of commutator sectors and the 
field poles. То allow the angular width of the pole pieces to be 
adjusted, they may each be formed in two parte, provided with slots, 
through which pass the securirg bolts. Removable or adjustable 

ips may aleo be provided. Each of the poles may be 
out near the tip so as to reduce the difference between the 
magnetic fluxes when the dynamo is running at different loads. 3 


21,437. "An m Mox method cf raising and lowering electric 
light pendants.” W. Branam. Dated September 18tb, 1887. 
Supporting Lamps —A swivel joint, applicable between a pendant 
ard a ceiling plate, ocnsists of two hemispheres of metal, chins, 
ebonite, ст otker material, provided with overlapping n: zsles, and 
connected by a bolt. A pendant thus supported may be turned up 
and hcoked to a low ceiling, as in a shop window. 1 claim. ` 


22,236. “Im ments in porous diaphragms for electrolytic 
apparatus." J. D. Danrina and O. L. Harrison. Dated September 
28tb, 1897. For ure when electrolysing a fused mass, tuch asa 
hydrc xide or balcid salt of an alkaline metal, or an alkaline earth 
mets], or a nitrate or sulphate of such metal, а porous diaphragm is 
employed ocnstructed as follows :—T'wo concentric perforated shect 
metal cylinders, having solid bases, are provided, and the annular 
space is filled with a vitrified oxide, such as magnesia, or oxides, 
crusbed or bre ken up tos proper degree cf fineness. A layer of 
cement is put over the vitrified particles. Tte ciaphrsgm may be cf 
other forms. 3 claims. 


22,389. “Improved electric motor-car switch.” О. О. Іммівсн. 
Dated Septen ber 29th, 1697. Relates to electrically propelled 
vebicles and consists of a switch for putting auxiliary cells in or oot 
of acticn, or oppc sing them to the main current, for regulating the 
speed and power; also cf means for preventing injurious sparking in 
the switch when the circuits are brcken or charged. In one position 
the switch arms are disposed so that the main battery and auxiliary 
cells are opposed in the circuit cf the motor. In another positicn 
tke auxiliary cells are cat cut and infa third position they are shown 


as assisting the main battery. The invention is also illustrated as 
applied toa motor with two commutators, and as applied with a 
main battery in two parts. Either pe раге of the battery ot the 
motor commutators may be placed in series or in parellel. In order 
to prevent injurious sparking, the switch arm is furnished with an 


additional contact, by which, at the moment of or breaking 
contact the circuit of an electro- t is closed. By this 


22,627. “Improvements in alterrating arc lamps.” В. M. Draxs 

and J. M. Gonnam. Dated October 204, 1897. Relates to arc 

To reduce the noise produced by an alternating current lamp, 

core of the regulating solenoid is connected with the mechanism by a 

metal spring, which may be spiral or laminated, and which hess 

Pen rate differing from the rate of alternation of the current, 
с L 


22.897. Improvements in cut-outs for electric lighting and other 
purposes. Т. TayLoR. Dated October 6th, 1897. Electric Cut-outt. 
—The object is to increase the length of fuse wire and to minimise 
the risk of short-circuiting. The base is formed with a boss having, 
in double-pole cut-oute, four grooves for the reception of the terminal 

ese are bevelled, and slide in under-cuts in the boss. The 
ads are led up through hcles in tte base, and are secured by screws. 
To prevent lateral movements of the terminal plates, the screws 
which secure the fuses pass into holes in the base. The boss is formed 
with hollow or scalloped faces, so that the wiris only touch at the 
peaks. In single-pole cut-outs the terminals are not required, and 
the fuse wire is led round the boss, which may be variously modified 
in shape to give air space. 4 claims. 


The intervening armature conductor is out of circuit, the brushes 
narrower than the segments of the commutators. The brushes 
slide in fixed boxes, or are replaced by curved pieces of metal or 
carbon, supported so that they can turn about the conductors. АП 
the conductors are thus preferably connected in two parallel series. 
Each slot or hole in the armature preferably contains two or more 
conductors connected to different commutator segments, in order 
that the total current flowing within the slot may be uniform. The 
iron parts may be laminated, in order that the machine may be used 
as an alternating current motor; it is sapplied through a tranaformer, 
which may consist of coils replacing the «xciting coil in the motor 
itself. In modifications, the iron may extend symmetrically 
on both sides of the conductors and be provided with two exciting 
coils. The commutators may be of disc form. The armatare cos 
ductors may be connected to one or more pairs of collecting rings, in 
lace of the divided commutators; such a motor with all the coa- 
uctors connected in „ and mercury contacte, may be used in 
electricity meter. 8 claims. 


23,904. ‘Improvements in magnetic circuit arrangements for 
dynamo-el ctric machines and other purposes.” B. Woop. Dated 
October 11th, 1897. Relates to improvements in magnetic circaits 
for dynamc-electric machines, for magnetically relieving pressures, 
and for counteracting centrifugal force; and consists in employing 
means for decreasing the reluctance of an air-gap in a magnetic 
circuit, and for varying the magnitude and direction of the magnetic 
pull across the gap. One part of the circuit is nccaessrily movable 
with respect to the other part, and the device adopted consists in 
forming the op g surfaces with a series of ridges and grooves 
fitting one within the other. Applied to в double horse-shoe dram 
dynamo, the internal faces of the magnets and of the laminsted 
armature which they surround are provided with t 
ridges and grooves. The armature may be decentralised a 
longitudinally to vary the magnetic pull as desired. When 
to a rapidly rotating disc, either of iron or steel, or of aluminium @ 
other metal, plated or fitted with iron on its ridges and grooves, the 
ridges and grooves are made on the top and bottom surfaces of the 
дис, and electro-magnetic m inge having оо ing ridges sad 
grooves are placed above and below. The outside ridges on the 
magnet are nearer to the insides of the disc than tbe inside 
of the magnet ridges are to the outsides of the disc ridges. In this 
caso also the disc can be decentralised radially or axially, and it may 
be used as an armature. 1 claim. 


24131. "Improvements in and relating to electric controllers" 
Тнк Berrea TuHousow-Housrow Company, Loaren. (H. d. 
Reist, United States.) Dated October 19th, 1897. Relates to 
controllers for alternating current motors, consisting of combined 
reversing and resistance switches operated by one handle. 4 
resistarce switch is fitted within a casing and comprises contact 
carried on arms mounted on a shaft, and suitable sets of fixed 
contacts. The reversing switch is mounted in a casing or ves 
containing oil. Its spindle is fitted with a toothed wheel бето 
with a pinion fitted with a handle. А link connects the wheel wità 
a sector fitted with teeth engaging with a segment carried by s sbalt. 
With this arrangement a movement of the reversing switch from the 
off” position in either direciicn moves the resistance switch in the 
same direction; also the first movement of the handle produces vey 
little effect on the regulating ewitcb, but this effect rapidly increases 
as the handle is moved further. A toothed segment is provided for 
holding the switch in position, and a cam for the switch. 16 claims 
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No 1,124. 


THE INFLUENCE OF ELECTRICITY 
UPON LOCOMOTION. 


In Great Britain and Ireland alone, says Mr. B. H. Thwaite 
in the Engineering Magazine, over a thousand million pounds 
sterling have been expended on steam railways. Over 
1,600,000 people are directly supported by the industry. All 
this industry has grown from Stephenson's perseverance in 
compelling the use of the steam locomotive. Yet the loco- 
motive is not a specially economical heat engine, and it is 
heavy—it often weighs as much as the train behind it, so 
that half its fuel expenditure is applied to ita own propulsion, 
It must be heavy because it must have adhesion sufficient to 
draw its train, and it must carry a considerable weight of 
fuel and water, and there are many other objections which can 
be urged, such as the unbalanced effect of the moving parts. 
This latter especially is a serious bar to the performanoe of 
really high speeds by steam locomotives, and is rendered 
worse by the old-fashioned idea that even a high speed loco- 
motive must have its cranke placed at 90° from each other. 
No locomotive engineer has yet dared to depart from this 


obviously erroneous system and to follow the lead of stationary. 
engineers by placing both cranks the same way and em-. 


ploying barring engines. A steam locomotive is—exoept 
to railway directors themselves—obviously unfitted for tunnel 
work. Granting that the steam locomotive, as а gelf- 
contained prime mover, can never be equalled by any elec- 


trical method, the future will, nevertheless, see the newer 
system at the top. America, in particular, has shown how 


electrical railways, which elastic term includes, of course, 


street lines, are rapidly growing. There are now over 


80,000 electric locomotors in use on 15,000 miles of line. 
. In Europe, so far, only 2,000 miles have been yet con- 
structed with gradients of 10°5 per cent. on smooth rails, and 
85 per ce 
lead, std France comes next. Cariously enough, England 
comes third only, though Mr. Thwaite claims for English 
practice, so far as carried out, the character of pioneer work, 
as exemplified on the London and Liverpool lines. 

Sammarising a few coate, the expenditure for coal on the 
Liverpool Overhead is “024. per ton mile. Оа the Man- 
hatten (steam) the cost is *029d., while on the Brooklyn 
Elevated it is 038d., so that electricity leads by 67 per cent. 
Supervision costa O1 4d. per ton mile at Liverpool, ‘036d. on 
the Manhattan, and “0214. on the Brooklyn. 

Total costa are 1245d. at Liverpool, 190d. on the Man- 
hattan, and 152d. at Brooklyn. 

Coal in electrical work is estimated -at 2:6 lbs. per H.P.- 
hour. In steam work it is estimated as 3:3 for best practice, 


or 4'5 average, and as the locomotive is half the total load 
C 


on rack rails. Germany, so far, has taken the 
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this may be doubled to 6:6 to 9 lbs. Probably the Liverpool 
train-mile rate of 16 to 224 Ibs. is safer to calculate upon as 
against 41 lba. for steam railways. This latter, however, is 


a trifle high, we fancy. The Great Northern Railway is 


supposed to burn only about 23 ibs. per mile on their express 
locomotives, and it is scarcely fair to saddle the principle of 
steam with the wastefal consumptions of inferior locomotives, 
such as the North-Western compounds. 

Nevertheless, the abolition of the steam locomotive will 
prove an almost unmixed benefit to the structures of a line. 
Bridges will suffer lees; so will rails and rolling stock 
generally. There will be no &tation roof corrosion from 
smoke acids, and electricity will greatly reduce depreciation 
charges generally. | 

Mr. Thwaite, whose work in the direction of producer gas 
plant for gas engines has been so successful, though it has 
been in a sense obscured by his own efforts in the utilisation 
of blast furnace gas, of which system he was the inventor 


and pioneer, recommends gas-driven electrical generators for 


main line railway work. Assuming the use of gas, from 
which the tar, ammonia, and hydro-carbons have oeen 
removed, there is no reason why, with allowance for the 
ammonia value, one tractive horse-power should not be 
secured for one hour by the use of three-fourths of a pound 
of fuel. This would mean a saving of 60 per cent. upon 
the cost of steam-produoed electricity at Liverpool. Large 
gas plant has the advantage that it can be made auto- 
matically regulating to the demand for gas, comparatively 
small storage being necessary. A gas producer will 
sleep for hours, and yet can be blown into activity very 
quickly, and it can be made to answer quickly to fluctuations 
of demand. | 

The abject financial failure of the Metropolitan District 
Railways is not, as Mr. Thwaite states, wholly due to coal 
and steam. We agree, however, that the City and South 
London line is disgracefully ventilated, and that there is no 
excuse for the putresoent atmosphere which exists all through 
the tunnel, marring what should have been a fine example of 
an electrically-worked line. 

The time has certainly come for electrical traction to be 
considered on any new reilway. As regards the general 
want of progress in electrical traotion in the British 
Isle, we very much fear that this is due at present 
to the unwise attitude of municipal authorities. They 
cannot possibly work an electric tramway as it should 
be worked, namely, as an integral portion of some well 
thought out interurban scheme. 

Mere local efforts, such as are represented by such few miles 
as can be worked in the area of a town are not going to do 
everything for electrical traction or the electrical industry. 
Electrical traction demands a much wider field and mach 
greater breadth of view than any local or county authority 
has yet been able to bring to bear upon the question. Mere 
urban communication is hardly needed in most small English 
towne, looking on them as towns only, but interurban lines 
are needed greatly. The steam lines of this country prac- 
tically neglect interurban work altogether, for the services 
are too few and stations are too remote from the points 
chiefly sought which still lie along the old main roads. That 
the direct use of cheap gas will ultimately, if not very soon, 
be adopted for electrical work seems very certain. 


TRADE and Commerce are usually 

The eae.  braoketed together, but there are times 
when they can be separated. Mr, 

Hanbury recently received a deputation from Chambers of 
Commerce on the telephone question, and this deputation 
has been followed by one from the Ohamber of Trade. 
“Commerce” apparently represents the aristocracy of business, 
and “Trade” the democracy. Commerce is not satisfied 
with the Government proposals on telephones ; Trade is more 
than satisfied, and offers every encouragement to the Govern- 
ment to proceed with their Bill Mr. Hanbury accorded 
the members of the Trade deputation a hearty reception, 
and intimated that he considered them of greater importance 
than their brethren of Commeroe, since they represented 
the larger number of small traders amongst whom it was 
the desire of the Government to establish a cheap telephone 


service, whilst the Chambers of Commerce were content ' 


with higher prices and seemed anxious that the existing 
service should be purchased by the Government for the 
purpose of nationalising the whole system. Not so very 
long ago a distinction was drawn by society between whole- 
sale and retail—a distinction which, in the present en- 
lightened era, bas been, of course, entirely abandoned. We 
are not desirous of seeing it revived in connection with the 
telephone service, and think it would be well if Mr. Hanbary 
were to reconsider the position. In society you may have 
artificial barriers; in business you cannot. Wholesale and 
retail are dependent on each other, and need to communicate 
with each other. Cheap telephones that are able to pat you 
into communication only with the people you don’t want are 
not cheap, and dear telephones that caunot connect you with 
the correspondents yon are desirous of talking to are very 
dear indeed. А nationalised system could at least be 
popularised, and the aim should be borne steadily in mind; 
bat the underlying idea in Mr. Hanbury’s speeches that 
two systems can run together with advantage to themselves 
or the public, is, we think, mistaken. Sooner or later 
they must be merged—if one or other do not die. It 
would be more intelligible to take up the position of 
competition with the aim and object of killing, by greater 
efficiency or lower charges, the existing service. Such s 
war could not last more than 11 years, and yet it might 
be well to try to avoid it. 


Electric Power for Marine Propulsion.—The rapid 
development of the applications of electricity to all kinds of 
purposes on land, ought not to be allowed to obscure tbe 
peculiar fitness of the same t for the propulsion d 
certain classes of vessels, Mr. T. О. Child calis attention to 
this fact in an article in the Engineering Magazine, and 
advocates the use of accumulators for the propulsion of ferry 
boats and torpedo boats. The great weight and small storage 
capacity of accumulators are far less serious disad 
afloat than in the case of vehicles on land, although a com- 
pue electric launch equipment weighs about 250 lbs. pet 

orse-power, with an endurance of one hour—eboaut four 
times as much as a steam power plant for the same duty; 
while other oonsiderations arise which may in some case 
completely turn the scale in favour of electricity. Wheres 
number of ferry boats are employed to maintain a regular 
service, by charging the batteries at constant preasure at the 
termini, the generating plant may be kept at work under the 
best conditions, and an important economy effected ; while in the 
case of torpedo boata, the necessity of speed, silence and delicacy 
of control makes electricity the motive power par e.xccellence. 
The application of electricity to the propulsion of canal 
boats has been developed to some extent in Franoe, bat U 
still in a purely experimental stage; in view of oar high 
railway rates, and the great length of canals lying 


unused in this country, the importauce of a ical soln- 
tion of this problem can hardly be , 
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INDISPENSABLE ACCESSORIES OF ELEC- 
TRIC TRACTION. | 


Br HENRY E. P. COTTRELL, A.M.LC.E. 


(Continued from page 816.) 


Jn addition to the above control of the brake pressure 
effected through the cylinders, the operation of these latter 
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FiG.38,—EmaGINEER'S VALVE FOR Aut matic Am BRAKES. 
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the pressure may be altered gradually between zero and the 
maximum ко as to give the brakesman perfect control on 
down gradients and in making partial stops. This con- 
trolling valve ensures the perfect lubrication of the bearing 
faces and the draining of sconmulating moisture which 
might interfere with the working of the brakes in frosty 
weather. Fig. 88 (A, B, C, D, E, F) gives the details of this 
special three-way valve to which the name of engineer's 
brake and graduating discharge valve has been given; 
figs. 884 and 88 are sectional views ; figa. 88c and 88D are 
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Fig. 40.—GzwzmaL Pran оғ ЕсбіРМЕНТ ОР Мотов AND Твапив CAR. 


is oontrolled by а special three-way valve worked by the right and left-hand top views of the complete valve, showing 
brakesman, which is so adjusted that within certain limits various positions of handle, the right-hand valve being more 


D 
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EEE — — 
| generally used; fig. 38 represents the valve with top cap 
i removed; fig. 38F is an inverted view of the rotary disc 
valve, and the various parts in its face. The Way the 
engineer’s valve works is as follows (fig. 388) :—The com- 
pressed air from main reservoir enters the valve case and 
along the central aperture of the rotary disc valve, 
impinging against the winged valve (No. 15), which is | 
balanced on its seat by a light spring (No. 16), but can | 
close the lower end of the aperture in which it loosely fita, 


Brake cylinder on trailer car 


Angle cock. 


Hose coupling 


E | 
E Š | 
; | 
L 
сў 
р : | 
44 3 | 
$ | E Ета. 42. 
GA Q 
E | When this valve is open the air penetrates into the cavity 
| (No. 14) above the rotary disc through the port A (fig. 88: 


and 287), which coincides with port в in valve seat when 
valve is at “release” (the running position), and the train pipe 
and auxiliary reservoirs are being charged from main reser- 
voir. The pressure continues to rise till it nears the usual 
limit of 70 bbs. to the square inch, when the pressure on the 


Elastic sus, 


Automatic gocenor X, 
Fig. 41 


Reservoir 


, 8 | 
: | 
е 
| М 3 Fia. 43. 
3 К: piston (No. 9) in the valve stem is sufficient to compress the | 
pas spring (No. 7), which allows the regulating valve (No, 15) to | 
кед = close against its seat, cutting off communication between the 


main reservoir and the train pipe ; this remains closed till the | 
ressure in the latter is reduced by the application of the 
rakes or other causes. When the valve handle (No. 22) is | 
moved from “release and running ” to “ lap," all communi- 


| cation is cut off between the pu in the rotary disc valve 


\ A) Pressure gauge 
| 


and its seat. At “ lap " the handle can be removed, as the 

projection (No. 25) coincides with the notch, a, in the valve 

cap, and be transferred to the engineer's valve at the other end 

of the car. Moving the handle further to “service appli 

tion,” the small graduating port, o, is uncovered, the | 

compressed air can then escape through the port D, from the 

. р train pipe to the atmosphere, and the pressure can be slowly 

N reduced in the latter from 6 to 8 lbs., and the brakes thus 
a EPUM. The handle is then brought back to“ lap” and 
V the operation repeated, again reducing the pressure by a few 


Engineer's 
valve 


A. 
е 


Oil hole 


x » 


Angle cock 
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poss for additional slight application, or it oan be moved 


to “release and running.” By moving to “emer- 
” a direct communication of large area between train 
pipe and atmosphere is established through ports B and D in 
Кге өм, and Е and F in rotary diso, and the pressure is 
immediately reduced by 10 or 12 lbs, and the brakes 


being simply wasted. moving the to 
“release and running,” the working of aH valves is reversa 
and the compressed air once mere flows from main 


is 
spriag on the handle enables the brakes- 
maz to feet the limits of position on valve top without 


leoking. 
Figs. 89, 40, and 41 show the adaptation of the 


Ohristensen system to a ч motor car and one working 
with a trailer 5 he following table gives the 
leading dimensions of equipment required for various 
services of motor cars :— 
; i | 
Descrip- | Length. ' Weight. Speed. Brake Axle com- | 
tion. | eet. | ons. Miles, cylinder, pressor. | 
„ | | 
A. 20 8 20 | Bx 14 Bx 4! 
B. 24 to 30 910129 | 25 6” x14 | 6" x 4" 
C. 30t038 12 to 16 35 | 7x14 | T"x4 | 
D. 36 to 45 18 to 23 | 25 | 8” х 14" | 8" x 4” | 


The appeal made years ago by Lord Kelvin to cable 
electricians, coupled with mach nal interest in the 
subject of earth currents, prompted: the writer to organise a 
continuous day-and-night record of earth current observa- 
tions on the afore-mentioned cable. | 

Thanks, in great part, to the efficient and valued col- 
Jaboration of ои асацы, = ше set of readings, 
covering some 16 days, was obtai rresponding curves 
wee. plotted out by the writer. T 

Variations more or lem erratic were pom сш the 
first seven days (July 7th—18th) of ion. This 

of time, however, was followed by five days (Jaly 
14th—18th) arrue ee a striking regularity of variation 
was maintained. The corresponding curves for these five 
days are almost parallel, as well as uniform in their chief 
characteristic of changing in sign four times 24 hours. 

In fact, the curves for the five days in question may bə 
taken as representing normal conditions of earth currents 
across the North Atlantic region, and they are instructive in 
1 | Suction | Check | 


Dis- Sto | 
Reservoir sh ae | hóse: sive. | к | General. 
14” x 14^ FoH y 3” | Auto-governor - 
16" x 48" 132“ “% 2" Two engineer's val 
16" x 48" 1" 14” | 1" . 1" | Pressure gauge 
16" x 46” 1” yop а 
1 | ‚ F 


Trailer equipment in valves and brake cylinders proportioned to weight of trailer and the 


Speeds above 25 miles an hour and weights exceeding 
28 tons would involve the required compressors being driven 
by gearing or independent motors. The complication intro- 
duced by gearing to reduce the pon travel is such that it 
materially detracts from the durability of the compressors, 

decreases their capacity and increases their working cost to 
very nearly that of the independent motor com thus 
practically doing away with any slight advantage in first 
cost which the axle driven geared compressors might possess 
over the latter. 

In the case of motor driven compressors both motor 

and compressor driven thereby should have all 

easily acocesible for removal and repair, should be 
capabi of continuous running for at least four months with- 
out overhauling and require no attention in service; they 
should be practically noiseless, and the control of the current 
should be automatically effected by the maximum and 
minimum air pressures between the working limite, with an 
alternative manual control. These compressors are worked off 
an independent crankshaft on which is mounted a gear wheel 
driven from a pinion on the armature of the motor, the bed- 
plate of the motor forming the cover for the pumps. These 
are two in number, driven from cranks set 183° apart. The 
whole of the gearing is enclosed in dust-tight casing, and 
poen is made for self-lubrication so that the pumps can 

run for five to six months without lubrication. 

Figs. 42 and 43 show the general arrangement of the 
pumps and of the motors. The suction and discharge valves 
are arranged each independent of the other, so that they can 
be readily disconnected. The armature, gear pinion, and 
valvee, or the cylinder covers oan each be removed, without 
disturbing any other part of the machine. 


(To be continued.) 


ATLANTIC EARTH CURRENTS. 


Br E. RAYMOND-BARKER. 


In Jaly, 1898, the writer, quartered in a cable hut on the 
shore of Massachusetts, was fortunate in having temporarily 
at his disposition a considerable length of submarine cable, 
the distant end of which 
Atlantic at a point some 1,600 N.M. distant (due East) from 
the United States coast. 


was “making earth" in mid- 


so far as they show at what period of the day and night the 

cables are most likely to be M roe from rodar iced for even 

if the times of zero and of maximum potential be slightly 

ive, the knowledge of a zero time on any particular 

y would practically acquaint one with earth current oondi- 
tions for several days following. 


July 89 
м 


July 10% 
M 


N 


B М July 18@. 2 
N 


N 


Earth current curves obtained through nearly 1,000 N.M. of cable. Cabe 
laid approximately west-east. Both ends of cable to earth. 


Knowl Me ины ше кик e 
to cable officials, who, anxious not to waste valuable time, 
aim at making their routine electrical testa at hours most 
likely to be favourable to efficient execution and reliable 


resulta. 
The following table is derived from the July 14th—18th 
curves :— | 


© We give a few of these curves only.— Hs. Erro. Rev. 


-— ee — — -e — - 


Date à 
(1808). „ lafaximum! ' |Maxirmum „ |Meximum „ Maximum 
„ ас Zero. 8 ve) Zero. 1 Zero. (positive). 
a m. am. am.. p.m. p.m. p.m. | 
July 14 1.55 6,15 8.15 11.90 a. m. 2.35 5.0 · |1030 11.0 p. m. 
„ 15 2.55 645 8 50 11.40 , 860 60 9.0 00 
Si 19 1.10 6.10 80 111.30 „ 2.20 6.10 8.0 |11.0 p.m. 
„ 17 1.50 690 9.95 0.30p.m. 45 79 950 00 
n 18 860, 70 100 1.0 „ | 4.80 7.0 030, 10 am. 


The times given“ in the table are all local, and tive hours 


behind Greenwich civil time. 


The culminating point of interest in these observations. 


lay in the remarkably high voltage which declared itself on 
the night of July 19th—20th, and which, at midnight (local) 
or 5 a.m. Greenwich (July 20th), attained 88 volte. . 
12 hours of July 20tb, have been repested in the diagram, 
во ав to show this remarkable * peak” entire, and in the 
centre of & 24 hours’ series. 

The rate of gradual ascent and descent of the peak, of 
which the formation covered about 23 hours, was without the 
slightest ap 


zero, coon after 1 a.m., covered over three hours, 


' 
t 


July 20 ^ 


Noon 


M 
Nidnight 


N.B.—Times given refer to station of observation at western end of cable 
[Spprox. 6 hours behind Greenwich] * (midnight) equivalent to 6 a.m. 
(approx.) Greenwich civil time. 


The 88-volt peak followed by this back-swing impressively 
suggests the idea of momentum: of heavy mass in motion— 
perhaps a subterranean displacement of igneous molten 
matter. 

All climatic; meteorolcgical and tidal conditions at the 


station of ob:ervation, at the time in question, were normal. 


Cariously enough, the following midnight (July 20th—2 1st) 
a lesser peak (mazimum 16 volte) covering nearly three hours, 
declared itself. 


Suggestions as to a true interpretation of these tellurio 
variations would be of interest, and are invited by the. 


writ-r. 
Thanks to the kind co-o 
and Mr. W. C, Nash, of the Magnetic and Meteorological 


p" чи 
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The curves of the latter half of July 19th, and of the fist . 


nt ai nni and the back-swing across 


` dence of the magnetic curves recorded at the various 
tories. F у 7 | 


tion of the Astronomer Royal 


[Vol 44.. No. 1,194, Јсиз 9, 1000. 


Department, Greenwich, also of Dr. Charles Ohree, F.R.S., 
anperintendent of Kew Observatory, of Mons. S. Gaillanme, 
secretary of the Bureau Central Météorologique, Paris, and 
of Father. Walter Sidgreaves, S.J., director of Btonyhurst 
College Observatory, Lancashire, the magnetic curves for the. 
time coinciding with that at which the 88-7016 peak was 
observed on the United States ooast have been obtained. 

These maz2netio curves comprise times (July 20th) 2 a.m. 
to 8 a.m, Greenwich civil time. - | 

A distinot variation from the normal magnetic record is 
found to declare itself, the maximum disturbance рк 
mating to 5 a.m., that is to say, it d with the 
American earth current peak culminating at midnight 
Jaly 19th—20th, New York time. 

This irregular variation is naturally more pronounced on 
the curves of declination, and of horizontal force than. 
it is on those of vertical force. — . 

The Greenwich earth current. curves from two aerial lines, 
ро 8 miles (N.E. to S.W.) and 2} miles (S.E. to 
N.W.) are algo interesting, and afford evidence of abnormal 
disturbance. Incidentally a point of interest is emphasised 
by the discontinuation of the Greenwich earth current curve 
record soon after 6 s.m. After this hour the curves are 
thrown into violent vibration, and their efficiency as records 
destroyed by electrical disturbance due to the passage of 
trains on the South London (Eleotrio) Railway. 

Great interest also lies in the practically perfect coinci- 


observa 


THE TRANSMISSION OF PICTURES BY | 
=  TELEGRAPHY. | 


AN instrument designed by Mr. Ernest A. Hummel bas 
recently been successfully employed in America to transmit 
recognisable portraits over lines exceeding 1,500 miles in 
length. The principle on which the instrument is cons. 
etructed involves the employment of a sending and receiving 


FiG.1.—DrAGRAM OF OosmmECTIONS. Тив TELS DIAGBAPE. 


oylinder rotating at nearly the same rate. The cylinders are 
rotated by clockwork, but the receiving cylinder moves 
slightly faster than the sending one. The result of this is, 
that the receiving cylinder completes a revolution a little 
earlier than the sending cylinder. ‘The receiving cylinder is 
arrested at the end of a revolution by a stop, which is released 
by a current, sent by the sending cylinder when it catches it up. 

he cylinders are thus exactly synchronised each revolution’ 
without the use of a special synchronising current.* The 
arrangement of the circuits is shown in fig. 1. The drawing 


* A precisely similar arrangement to this, it may be mentioned, 
was used in the d'Arlincourt Autograpbic Telegraph (ExxoraicaL 
RaviEw, January 15th, 1879). 
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to be transmitted is drawn in insulating ink on 


tinfoil, which is wrapped round the re er of the. 
pet À local circuit contains a battery, Bi, 


latinum point, P, which presses on the tin- 
fo and is carried by a traversing slide such 
as is used in a screw-cutting lathe, and a magnet, 
Ri, capable of closing the line circuit. At the 
receiving end the relay, Rs, works backwards,” 
: в., it breaks the 1 circuit when a current is 

flowing in the line. The tracer int, 8, is thus 
P down, only when the point, P, is passing 
over the insulating ink. The magnetic atop, D, 
is released when the point, P, passes over the gap 
at the end of the sheet of tinfoil on the sending 
cylinder, thus EE the. iin in a 
"ет паре manner. 


TEC — — BÓ 

by eye weil 
рх. 2:57: c M 

fa ae 

- T 


' 
LN 
T 2. 
deaths resulting from 


A portrait received in New York from St. Louis over 1,550 
miles of line and through one repeater, half full size, 
without re-touching. - | 


Еа. 9. _ 


. Fig. 2 is an example о а portrait transmitted 

by this instrument, The sheet of paper on the 

receiving sheet is covered with carbon соруша 
paper, and this in turn by. a protective sh 


per. 

1 will b» seen that with the ex lon of 

certain details the whole arrangement 

cally the same as that of th Аюш Anto- 
аро TON above еле to. 


COAL CUTTING MACHINERY FROM 
THE HUMANITARIAN 
POINT OF VIEW.. 


Br ERNEST KILBURN SCOTT, A. M. I. O. R. 


THE нв four. curves accompanying this article are 


posed from a statistics during the 
24 years, are very instructive... It will 
be noticed fr from Б. А that whereas the tons 
of mineral raised has increased from 145,000 to 
200,000, and the number of persons emplo 
from, say, 500,000 to 750,000, the total num 


of deaths resulting from explosions, falls of. 
und and surfaca work- 


shafts, undergro 
СА arre D) D) shows а distinct tendency to 


ote especially garep ia whioh 
5 ei? Linge way in w 
ye has been g vin pansion in 


n RH eines and —— 
апоу ола! maine] and appliances. - 
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я ANS of deaths resulting from 


Year 1016 1% 190 


f 
3 


‘ 
* 
PE- 


1676 181171 18979 1881 


Year 1016 1078 . 1800 


[d 


— 


S — 


1875 1871 1879 


ме 


| М 1881 1888 , 
Year 1810: fers 1660 


1882 


1884 


1888 1885 1881. 


1864 ! 1886 


1884 . 1866 


donvn 0. 


1885 1667 


17 107 17% 1881 1888 1886 1887 18% 1801. 2 
1896 1805 à 1800 1803 1804 


`Оовув A. 


1888 


.Quava B. 


1688 


1889 


1889 1801 


1890 1993 


1897 
1800 4% 


1893 · 
1904 


189 


am 


~ 1896 . 


"Tons of mineral raised > `. 


11895 1897 . 


1806 1908 


1897 — 
1996 1000 
„ 


928 


'HE ELECTRICAL REVIEW. 


[Vol. 44. No. 1,124 Јонв 9, 1899. 


Curves В and О give an analysis of the causes of death 
under the various heads, and I would particularly direct the 
reader’s attention to Curve B. It will be seen that the deaths 
from accidents in shafts have dropped more or less steadily 
from 170 in 1875 to 60 in 1898, due, undoubtedly, to the 
improved forms of winding apparatus and the gradual re- 
placement of the ponderous reciprocating ladders, &o, The 
many ingenious methods of preventing overwinding have 
also helped materially to reduce the number of shaft 
accidents, 

The curve giving fatalities from explosion of fire-damp 
and coal dust, jamps up and down in a most extraordinary 
way, but here, again, the authorities may congratulate them- 
selves upon the fact that the enforcement of stringent regula- 
tions and the raising of the standard of the scientific training 
of colliery officials has resulted in a distinct tendency to 
lersen the number and extent of these deplorable accidents. 
When, however, we come to records of deaths due to falls 
of ground, we find there is practically a constant average of 
450 deaths per annum. Falls of ground are divisible into 
two classes, namely, falls of roof and falls of side. The first 
of these sub-divisions, falls of roof, is clear and understand- 
able, but the second is not 80 clear, because it includes the 
deaths caused by coal falling on the men whilst they are 
lying underneath at the work of hewing or holing. 

The process of undercutting or holing is roughly as fol- 
lows :—A small channel is cut along the bottom of the seam, 
and the coal is wedged down to a height of about 15 or 18 
inches. The collier again cuts a groove along the bottom 
and again wedges down the coal to a height of 12 to 14 
inches, props or cokermegs being pat in as required to hold 
upthe coal. This is repeated several times until the groove 
is, say, 4$ feet under, and of a sufficient height to admit a 
man’s shoulders for, say, 34 feet under; in other words, the 
hewer’s body is almost entirely under the coal, and it is whilst 
in this position that a good many accidents occur; for 


1475 1877 1879 1581 18) — 154^ 1887 1889 189] 189$ 1805 1997 
Year 1876 1878 1880 15892 1884 1880 1888 1800 1892 1894 
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example, the miner is careless, and kicks a prop away with 
his foot, or, to save himself trouble, he does not put in a 
sufficient number, and, staying under just a moment too 
long, is crushed by the coal falling upon him. The exact 
number of such accidents can only be approximated by 
wading in detail throogh all the cases which are scheduled 
under falls of side. This should not be so, and it is a great 
pity that the otherwise excellent returns supplied by the 
various mines’ inspectors should be spoilt in this way. 

It appears to be the general impression that explosions are 
the cause of the greatest loss of life, probably due to the 
fact that such accidents are fully reported in the newspapers, 
whilst the steady drain caused by falls of roof and side goes 
almost unnoticed. 

Of the 826 fatalities underground in the coal mines of 
Great Britain during 1897, only 19, or 2°3 per cent., were 
caused by explosion of fire-damp or coal dust, whereas 475, 
or 57 per cent., were caused by falls of roof and side. 


Having shown how serious is this matter, the question 
arises : Is there any means by which this loss of life may be 
minimised ? The answer is most decidedly yes, by the 
introduction of coal cutting machinery. To start with, such 
machinery does away With the men having to be under the 
coal at all and further, by getting over the ground qui-ker, 
the men have a better to work under; and as the cnt is 
made in a dead straight line the side has not such a tendency 
to fall irregularly. Another advantage is that the cut can 
be made further under, and shot firing to bring down the 
coal dispensed with, which, of course, considerably reduces 
“a risk of explosions. uM — 

here is no question of the superiority of machinery over 
hand labour, carried on as it is in — an җылы and 
inefficient position, but the writer thinks that from the 
humanitarian point of view alone, it is high time that 
coal cutting machinery was more extensively intro- 
duced in this country. In 1897 there were about 1,200 
machines at work in the United States, whereas it is 
very doubtful indeed whether there are as may ws 200 at 
work at the present time in Great Britain. 


AN IMPERIAL TELEGRAPH SYSTEM. 


Mn. HENNIKER HEaTON’s enthusiasm in the cause of chea 
telegraphy is well known, and doubtless his determined 
ceaseless efforts to advance the cause which he has so much 
at heart will not prove absolutely barren. Noone, we think, 
could venture to question Mr. Heaton’s ability, but still, 
many of the arguments with which he endeavours to further 
his pet projects strike one as being hardly those of a man 
who can have studied the subject about which he is so en- 
thusiastic. A recent article by Mr. Heaton in 
the Nineteenth Century, dealing with the ques- 
tion, contains much of interest, but at the same 
time, after a careful perusal of the subject 
matter, one comes to the conclusion that whilst 
the desirableness of a cheap Imperial telegraph 
system is strongly urged (a desirableness which 
no one disputes), yet there is paoro nothing 
but the very weakest argyments to indicate how 
the desirable consummation is to be brought 
about, Mr. Heaton, for example, says “ Elec 
tricity is the cheapest of forces. It can 
be generated in a moment with a shilli 

of chemicals. It travels 1, 1,000, or 10,000 
miles in an instant, and after the prime cost of 
wire and plant is met the expense of working i$ 
insignificant." A more ridiculous statement by 
one who presumably knows something of 
telegraphy, can hardly be imagined. Either 
Mr. Heaton does not know what he is talking 
about, or he must be deliberately 5 
to mislead. To argue that because the cost 
the current used in signalling is insignificant, 
therefore telegraphy must be equally cheap, 
is incredible. Is no interest to be paid on the 
heavy capitalexpenditure ? Does a cable or al 
line last for ever and cost nothing for repairs / 

“There is absolute certainty," continues Mr. Heaton, 
“ that at some early date we shall be able to telegraph to New 
Zealand or to any other part of the world for a mere trifle. 
Will Mr. Heaton definitely state how this is all to come 
about? Is the prime cost of a telegraph wire between 
England and New Zealand a mere trifle? And can an 
unlimited number of words per minute be telegraphed over 
such a wire? And is the maintenance cost of such a line 
mere trifle? Сап telegraphic operators be obtained who vill 
give their services for nothing? If all these, and other 
questions vitally bearing on the subject, be answered in the 
affirmative, then Mr. Heaton’s statement may be admitted 
to be correct. 

“Tt would be possible,’ again continues Mr. Heaton, 
“even now for the sums paid in subsidising the mail packet 
companies to telegraph the whole of our correspondence with 
the Colonies gratis, with a saving of six weeks in the case of 
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Statements like these without one word of explanation as 
to how it is to be done may be accepted by the unin- 
structed public, but it does not say much for the 
writer's sense of logic to be satisfied with making bare 
statements absolutely unsupported by stated facts. It 
may be perfectly true, as Mr. Heaton states, that 99 out 
of 100 messages sent to England from the Colonies are com- 
mercial telegrams, and 1 per cent. only are social, and that 
the reason of this is that the charge for the telegrams is 
prohibitive, and, further, that if the charge were a “mere 
trifle,” sucial telegrams would largely increase. It does not 
require a Mr. Heaton to tell us all this; but apparently it 
is not Mr. Heaton who can definitely and fully explain how 
a long telegraph line is to be laid for a trifle, worked and 
maintained for a trifle, and also so arranged that snch a high 
speed of working is attained as the most skilled electricians 
have so far never approached. Perhaps Mr. Heaton can do 
this; he has certainly not done so in the article in the 
Nineteenth Century. 


THE INSTITUTION OF CIVIL ENGINEERS’ 
CONFERENCE. 


Jumm 7TH, 1699. 


hospitals, churches, &c. He was pleased that his lifelong lebours had 
rewarded, but bis үт; 


the engineering; and in furtherance of this idea, I am bold 

enough to suggest that, at the next Conference, the Council should 

take measures to secure the presence cf some of our members, 

cane specially to represent engineering in our Empire beyond 
веза. 


This Oonference is not international, in the sense of that held at 

in 1893, or of that which I understand is contemplated in 

year 1901 in Glasgow, in connection with the Exhibition to be 

held there, but it may well be Im In whatever quarter of the 

globe we find ourselves, mem p of this Institation become a 

pror; and the invariable support accorded to the Institution by 

ts members in India and the es suggests the desirebility of 
uni them in a definite and formal manner with our 

on such occasions as this. 

Conferences facilitate interoommunication among our members, 
and, by bringing us more into personal and social ons with one 
another, promote harmony, allay jealousy, and secure progress. Oar 
weekly ordinary are y convenient for those who 
live in London; and the audiences are generally restricted to 
those occupied in the special branch of engineering under discussion 
at the moment; bat these Conferences, in association with our annual 
conversssione, and by combination with well-arranged excursions and 
visits to works, tempt many to come to Westminster who are rarely 
teen there, and facilitate the interchange of ideas between all the 


5 of our many-sided profession. 
disseminate knowledge by exciting discussion and extracting 
opinions from those who have acquired them from the only true 
master—experience—in every quarter of the world. Oar weekly 
meetings receive and discuss papers selected from those submitted for 
ap , Often of the character of probational essays. They o 
to young and risiog engineer a means of securing the attention 
and the support of the patres conscripti of his profession; but the 
discussions set in operation in these Conferences are based on short 
papers prepared for the purpose by those who have been selected as 
masters of thoir particular subject and invited by the Connell to lay 
the foundation of our talks. 

After very mature consideration, the Oouncil came to the conclu- 
sion that the objects of our gathering would be best secured by 
b . The reasons that led to this conclusion are 


financial and administrative. If ever we secure another building— 
an event by no means improbable, and not perhaps very distant, 
for the whole of this side of Great George Street has been absorbed 
by the new design for Government offices—I venture to hope that 
we shall realise the dream of Sir John Wolfe Barry, and have a hall 
large enough to hold our annual dinner and to receive the whole 
of our members and their friends in one evening at our conversazione 
—a hall that will vie in splendour with those of the ancient of the 
J) ĩ ͤ ead эке cf ссн wi ш 
com num uni 
Institution of асве mone © eee 5 
every clime an ts together by physical agencies the w wor 
into one connected whole. Each 5 is the daily 
journal of the world ; we learn by our work what took place yesterday 
every where. 

Now we have to give up our own bailding to the converssziones, 
and to throw ourselves upon the courtesy of our friends aud neigh- 


by the which bave received from over 1,000 mem- 
claims 


g 
came from our members intheprovinoes. We аге deeply indebted to 
those liberal and hospitable persons who have so kindly undertaken 
to meet our wishes in this essential feature of the Conference. 

We found it inconvenient and unpractical to print and circulate 
the of the first Conference. We already receive four 
balky. volumes every year, and old members like m find it 
necessary periodically to increase the dimensions of our | es, and 
would rather experience a diminution than an increase in the number 
of our publications. The proceedings of the Conference are equiva- 
lent to one-and-a-half times the bulk of our annual ordinary meetings 
and comprise three times the namber of subjects ordinarily discussed 
in an Iostitution session. The poc are thrown open to the 
Press, and we hope that the enterprise of those admirable technical 
papers that form such a credit to our industries and suck a benefit 
to our profession will, by the completeness of their and the 
rapidity of their issae, render fall publication on our unneces- 


“Т growth орке is illustrated not alone by the-imereasing 
number of affi institutions, societies, and members, but by the 
new fields of т peters which the advancement of knowledge and 

civilisation are opening up. Сы ку present moment, 


parent Institution, there are some 22,700 paying members. Science, 
a much abused term, is the systematised collec of the facts and 
laws of natare, and engincering is their practical application to the 
use and convenience of man. There is a great ten to put the 
cart before the horse. Science has followed, it has not led engineer- 
= It is their intimate association which is the foundation of all 
industrial progress. The war of the microbes, the latest development 
of biology, is a consequence of sanitary requirements. Our knowledge 
of the on of molecules and the solution of solids have sprang 
from the investigation into the mechanical properties and constitu- 
tion of iron and its alluys, and the disturbances of the ther are 
beco familiar through the practice of the so-called wireless 
telegraphy. Facts are derived from aocidert, observation, or prac- 
tice; laws are the result of research. Engineers have always appre- 
ciated science up to the hilt, but they wish that its special votaries 
were less dogmatic and more modest. 

The fathers of our ession, whose names you see embl zoned on 
cur walls—Smeaton, Watt, Telford, Stephenson — acquired their 
science by their own researches when professors were largely teach- 
ing nonsense and text-books were full of errors. We, however, 


Institution, congratulating our honorary member, Sir George Gabriel 
Stokes, on attaining the Jubilee of bis professorship—a pure scientific 
worthy, ranking with those two great masters who have established 
and tanght the principles that we practise. Of the three men who 
have been nr Sovereign to the peerage for their scientific 
attainments, we claim two—Kelvia and Armstrong on our roll— 
while Lister, who balongs to the nation, is also an honorary member | 
of our Institution. 

We are proud to enroll also among this class of member another 

; Lord Rayleigh, who, if he had not attained that rank b 
ty, would certainly have earned it by his grand scientific wor 
—work so accurate and so reliable that it has secured the faith of 
the British electrician. 

The practice of the engineer as the great civiliser has been well 
eulogised by our distinguished honorary membar, Lord Balisb ary. 
The engineer not only immediately follows the military conqueror, 
but he sometimes even precedes the civil pioneer. Mr. Oecil Rhodes 
is opening up Africa by the wonder- working wire" In a few 
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months there will be an-unbroken line of telegraph from Cape Town 
to Lake Tanganyika. Peace and goodwill are messages thus distri- 
buted without fire, blood, or famine. | 

. Before dismissing yon to your different sections, to discuss the 
various questions allo tted to you, I venture to allude to some questions 
that cannot well be discussed in public, but which may form the 
subject of conversation among us. : ` 

The Lord Ohief Justice's Bill for the suppression of illicit сот: 
missions is one welcomed by every member of this Institution, and it 
is most gratifying to find that no suspicion of improper practice has 
been adduced against our profession. We do, however, hear at times 
of a dangerous borderground between consultaticn work and con- 
tracting, which is a pitfall to be avoided and to be surrounded by 
danger si Again, occasionally, and fortunately rarely, we find 
the diploma of the Institution converted into an advertisement; this 
the Council strenuously protests against in the best interests of the 
entire body. | 
` The examination system introduced jast at the epoch of our first 
conference; has proved a most unqualified success, and it has been 
welcomed by none more than by those who are subjected to its 
troubles. During the lust session, 107 candidates passed the Asso- 
ciate Membership examination, in addition to $1 who qualified by 
passing exempting examinations elsewhere, and 65 who satisfied the 
conditions of election by theses. Farther, 53 passed the Institution 
examination for Studentship, whilst 167 qualified in that respect by 
passing various reco d examinations. Thus we added 423 new 
names to our roll—all of whom satisfied the examination standards. 
The Council feel that the system of examination has enhanced the 
intrinsic value of the diploma of the Institution, ahd that it hasadded 
materially to the dignity and responsibility of the profession. This 
diploma has become so valuable and so necessary to the ениш 
engineer, that occasionally would-be practitioners improperly assume 
the title of member or associate. Fortunately criticism is too wide- 
awake, and the public interest too well served by all who are jealous 
for the prestige of their profession, to permit deceptions of this kind 
to escape speedy detection. 

The position of engineering has rendered it recessary for all new 
Universities—and especially for the Imperial University of London 
—to form a faculty of engineering, but the Council of this Institution 
has deprecated the idea of conferring degrees in engineering. Every 


engineer must acquire & knowledge of thescientific principles and the - 


mental tools that form the bases and aid the operations of his pro- 
fession, but he can be an engineer only by becoming an expert in its 
practice. Examination can test the former qualification alone, and 
this is what we have introduced. Practical training is not a matter 
amenable to examination. Hence we consider that degrees in science 
are quite sufficient to signify the successful completion of a university 
career, which should be strictly scientific; and that the diploma of 
the Institution should be the criterion of that professional qualifica- 
tion which is the result of practice alone. And here may I mention 
that there is a tendency observable to avoid the condition that those 
admitted into our junior ranks shall be persons who are ог have been 
bond fide pupils of corporate members of the Institution.. Farther, no 
one can be said to be regularly educated as a civil engineer unless he 
has passed through the ordeal bf the training to be acquired in the 
workshop and the drawing office. It would be well for the comfort of 
the Council if those who rather lightly, and sometimes thought- 
lessly, sign forms for election, would first inquire if the conditions 
printed on the back of every form were properly complied with. 

Let us sincerely hope that this Conference of 1899 will bs as 
K, 1097 as pleasant, and as fruitful as that which took place in 


1897. 


LEGAL. 


Heaptany's PATENT TEO RIO Бтовлав BATTERY COMPANY, 
LIMITED, v. LEHWESS. 


THis case came before Mr. Justice Ridley in the Queen's Bench 
Division on Friday last. An action brought by the plaintiff com- 
pany, whose registered office is at No. 12, Pall Mall, against Dr. 
Edward E. Lehwess, of 10, Olanricarde Gardens, W., to recover 
£95 176. 6d., for the price of goods sold and delivered in July, 1898, 
viz., 50 H P. type No. 3 traction cells at £1 15s. 6d.— £88 155.; five 
oak containing boxes mounted rollers, £5 17s. 6d.; and £1 bs. for 
fitting cells in five containing boxes and fusing the connections. The 
defendant by his defence denied that the plaintiffs bad sold him, or 
that he had bought of them the goods in question, but said that he 
as the agent of the Automobile Association, had agreed with the 
plaintiffs tbat they should land free of cbarge to bim (on behalf of 
the Asscciation) а set of accumulators, which were to be accordin 

to specification and were guaranteed to give off 190 amperes, an 

such accumulators were to be tried for one month on a certain car- 
riage then being constructed for the Association, with a view to the 
Association purchasing them if on trial they were found to be 
satisfactory and according to specification. The defendant 
alleged that the plaintiffs lent the set of accumalators, but 
they proved to be unsatisfactory and unsuitable for the work 
for which they were to the knowledge óf the plaintiffs supplied, 
and instead of giving off 190 amperes it only gave off about 
105 amperes and the defendant and the Association then offered to 
return the set to the plaintiffs, who refused to receive the same, 
alleging that they had been sold to the defendant, and notlent. The 
defendant also alternatively said that if the contract was a contract of 
sale, and not a loan, the goods sold by the plaintiff company to him 


‘were not of the fication description and — contracted for, 
and that the supplied were not of the value £95 17s. 6d., the 
amount claimed. | 

Mr. Arthur O'Connor, Q.C., and Mr. Eldridge ap for the 


plaintiff company, and Mr. Atherley-Jones, Q O., and Mr. Stevenson 
for the defendant. | : 


part of last year was concerned in the French ts of the plaintiff 
company. On May 18th the defendant ed at the сбое of the 
laintiffs and had an interview with the secretary. He was, 
me, full of enthusiasm with regard to the p 
"Ih and July ir He expatinted оп the maid 
une and July on the 
portunity which this exhibition presented for pusbing forward 
e interests of the company by motor traction generally, and he 
made a p to the plaintiff company through the secretary that 
they should sell to him a or phaeton which they owned 
motor purposes, and said he would take it over to Paris, enter it 
the bition, and drive it about the streets and advertise the 
battery. When the secretary expressed a doubt as to whether the 
company were prepared to sell the carriage, the defendant then asked 
if he could have the loan of the battery, and he desired very much to 
have a letter from the company with regard to the sale of the carriage 
or the loan of the battery for the purpote of the exhibition. On Msy 
19th the secretary asked the defendant to call again, and on May 
20th the defendant called sgain and still pressed for the letter. 
directors of the plaintiff company declined to sell the carriage, and 


7 


empeny giving them the information. On June 16th the defendant 
wired to the plaintiffs from Paris: ват deliver 50 large cells as 


smaller battery could have been delivered at once. It was pretty 
clear, therefore, eaid counsel, that the 50 larger cells could have no 
relation to the Paris exhibition. On June 30th the defendant wired 
to the plaintiffs asking them to send the set of accumulators to 
Mullinars, a firm of coach and carriage builders, as quickly as possible. 
It appeared that Mullinars were building a car for the Lamina Com- 
pany. The plaintiffs, on recsipt of that telegram, at once put the 
manufacture of the accumulators in hand. They ordered ebonite 
boxes for the accumulators from an electrical cabinet maker. 
July 30th the plaintiffs sent the accumulators to Mullipnarse at the 
defendant's request, and they were subsequently invoiced to him. 
The defendant afterwards called at the plaintiffs’ сое and intimated 
that the arrangement about lending the battery for a month should 
bold good. The secretary thought the matter out, and came to the 
conclusion that as the exhibition was over it was ridiculous for defen- 
dant to expect that the company were to lend the battery wh ch 
they had s made for the defendant according to his telegram. 
The defen then said that he wanted the cells а month, and 
that it was very bard that be should have to pay the full prise. He, 
however, offered to pay them a redaced price, but asked to be allowed 
to keep them fora month. He said that if he did not 
at the end of the month he would the full price 
August 26th the plaintiffs wrote to defendant, stating 
thought the defendant should buy the cells outright, but 
take off £20 from their claim if he would send them at 
for £75 176. 6d. On September 3rd the defendant 
plaintiffs offering to send plaintiffs a cheque for £50 7s. 
the plaintiffs declined to accept and afterwards the 
accompanied by a Mr. Atkins, d upon the secretary of 
company, who stated that the cells in the containing 
not fit into the car. This took place six weeks after the 
been delivered, and three weeks after the interview in A 
the defendant asked for the month's use of the accum 
the next day Mr. Headland went round to Mullinars and 
the carrisge builders bad placed a strip of wood or 
the chamber which was to contain the box, 
vented the accumulator from being fitted in. 
soon remedied, and the battery was fitted in. On 
21st Mr. Atkins called on the plaintiffs on behalf of the 
and offered to pay £50 for the cells in addition to the 
boxes. The plaintiffs declined this offer, but offered to 
the money was paid at once. Mr. Atkins was, however, 
sistent, and after some conversation it was agreed that the 
should have the cells for one month and should then pay the full 
rice for them. In the first week in October, the defendant stated 
hat the cells were not working well, and it was arranged that Mr. 
Headland should go and see them. Не did so, and told the defendant 
that the cells would be all right if p y charged and kept in 
working order. The month which was allowed from September #10 
expired on October 21st. The cells were not returned, there was no 
letter of complaint, and there was no suggestion that the cell was 
other than it ought to be. On October 24th the wrote to 
the defendant asking for a cheque, and on ber 30th the 


8 


The 
Wu 


2 


THEE 
Hih 


25 
EFI 


i 
1 


L = ш. _„ h 


-— —À— m — a 


^ 


i 


Vol. 44. No. 1,124, Juna 9, 1899.] 


THE ELEOTRIOAL REVIEW. 


— 981 


‘plaintiff received a letter from the Automobile Association, Holland 


, W. 
Mr. Jongs said he would not make any point with regard to that— 
Dr. Lehwess really entered into the contract on behalf of the Auto- 
mobile Associstion, but he would accept all responsibility as there 
was no doubt he had not disclosed that fact to the plaintiffs. 
‘ Mr. О`Сонмов then went into the correspondence which bad 
essed between the parties, and said that as no settlement was 
effected the plaintiffs bad to commence the present action. 

Ev dence was then given bearing out the opening of counsel, and 
that the cells were tested to 180 amperes before they left the plaintiffs’ 
works, and that they could have been got up to 190. 

Mr. ATHBRLEY-JoxES said that the defendant did not desire to 
shirk any just obligation be might be in, and submitted that the 
arrangement was that there should be a trial of the cells for a month, 
such month not being from any fixed date at all. The order to the 
plaintiffe was for accumulators for а carrisge in course of construc- 
tion. The defendant had the undoubted right to return the accumu- 
lators within the month if he was dissatisfied with them. A series 
of triale with the accumulators had taken place, and it was found 
that they never gave cff more than about 100 amperes, and if that was 
true it was perfcctly obvious that the accumulators would not have 
fulfilled the absolute essential conditions which Dr. Lehwess had in 
view. Nor did they fulfil the conditions of the specification. 

At the conclusion of the evidence, hie Lonpanre said that upon the 
documents and the verbal evidence which had been given, he came to 
the conclusion that the balaroe cf evidence was in favour of the 
plaintiffs He thought that the time during which the defendant 
- had the right to reject the machines had been allowed to elapse, and 
therefore he had to pay for them. His Lordship said that it was 
not necessary for hím to decide the question of whether the accu- 
mulators were up to specification, because he had already held that 
' the defendant had lost his right of returning them by not rejectirg 
them within the month, which he had allowed to elapse. But if it 
had been necessary he should have had great difficulty in finding tbat 
the goods were not up fo specification. For these reasons he gave 
judgment for the plaint ffs for the amount of the claim, with costs. 

His Lonpsnir granted a stay of exccation on the defendant's bring- 
ing the money into court within seven days. 


.CORRESPONDENCE. 


Single Line Block Signalling. 


. Referring to Mr. Hollins’s questions upon the above sub- 
ject, he first asks if “the Board of Trade have sanctioned 
the use of this arrangement in lieu of train staff or tablet 
apparatus.“ 


The Board of Trade do not give their sar otion to the use 


ok a new and novel ee 

Taking the train tablet as a case in point, when this was 
first brought out they did not at once agree to its being used 
(and one could hardly expect them to sanction an untried 
appliance), merely permitting it to be used along with the 
old train staff until it bad demonstrated its practical 
efficiency. | 

In the same way this is being tried and with an existing 
train staff, and it has been working long enough to demon- 
strate its entire reliability. 

With regard to his second question. What is there to 

vent the signalman at O (when the rail contact z at B 
has been operated by a train from A and the signal levers 
are all back in their rormal position) by mistake or other- 
wige accepting a train from D." 

Referring to my paragraph as to this problem. I state 
that when B pulls No. 4 to accept from A he electrically 
puts a lock on No. 11 lever at C, thus preventing him from 
accepting from D. 

The point Mr. Hollins is anxious to have made clear is 
this: When the train from A passes over the treadle z at B, 
and releases 4, tbe returning of 4 to the normal does ло! 
again take lock cff 11. It is removed thus, N. O accepting 
the train from B, and pulling over 8 lever. No. 8 is pulled 
to release the plunger to B, and remains looked over until 
released by the train operating the O rail contact and the 
mechanical interlocking between 8 and 11 thus prevents 11 
being pulled. I hope I have made myself clear on this point. 

With regard to the point as to shunting a train at B, I 
- state at the outset that there are no sidings at B or О. They 
are simply block stations for the relief of heavy traffic. No 
doubt I could contrive some locking to meet the case of 
sidings, and prevent O accepting from D during shunting 
operations at B. 

With regard to the whole question of working single-line 
railways without а staff or tablet, I should like to call Mr. 
Hollins’s attention to the discussion on his own very able 


paper on “ Eléctrio Interlocking,” read before the Institu- 
tion of Electrical Engineers, On page 64 Mr. Spagnoletti 
ys :— | 

. “I think it a great pity that railway officials are so 
impressed with the idea that the Board of Trade will insist 
on а staff being used instead of signals being electrically 
controlled. The staff is a thing that ought to be relegated 
to the past. It was all very well before the electrical 
appliances we have now were in use, but it is now а hamper- 
ing, expensive, and troublesome system, &c., &c.” 

I think I must agree with him in this. I should be very 
glad to explain anything further over this matter to Mr. 
Hollins. 

For Mackenzie & Holland, 
W. H. DELKIN. 
Worcester, June 5th, 1899. 


| 
Electrie Piping. 


Referring to the oxitioism which appeared in your last 
week's issne by Mr. Jenkinson. He enters the field as an 
unbiased man, acd tries to point out that he does not wish 
it to be inferred that he blindly approves of any 
system, which obviously shows a weak point, and goes on 
enumerating the various systems, then dives right away for 
twin lead-covered wire, whioh he thinks lends itself to all 
classes of building. 

I again say that lead-covered wires are not well suited for 
houses in the course of oonstruotior, neither is it advisable 
to use them where large alterations are going on. 

1 am talking about buildings erected in S:otland, not in 
England, as there is no oomparisoo. 

Mr. Jenkinson apparently has lost sight of the fact that 
four and five different trades are employed on such build- 
ings, hence the necessity for having somthing impregnable. 
I do rot say that lead-covered wire has no advantages ; that 
is patent (o everybody, but it has its disadvantages, which, 
іа my opinion, counterbalance its advantages for this class о 
work at least. Moreover, this is not the kind of building for 
which to boom it, and if the lead-covered twin wire is left 
for Mr. Jenkinson to boom, he will make a very sorry job of 
it, as his knowledge of house wiring is obviously very limited ; 
when he comes to have 15 years’ practical experience of 
designing schemes for Institution and house wiring, along 
with a thorough electrical trainiag, he will be better able to 
discriminate between good, bad, and indifferent systems. 
Mr. Jenkinson is labouring under a great mistake 
if he thinks Edinburgh contractors do not know their 
business as well as our London contraetorg, as there is 
no reason why one set of contractors should not be as well 
versed as the other in pure science slong with the practical 
manipulation of material for use in electrical work, other 
things being «qual; I can only ask Mr. Jenkinson to 
specify lead-covered wire for any new job to any consulting. 
engineer, and he will find ont for himself the fallacy under 
which he is labouring. 

I mast mention, before concluding, that Edinburgh oon- 
tractors do not employ navvies or bricklayers’ labourers to 
fit up electric wires, but workmen skilled in their respective 
branches along with well-traincd electricians, most of them 
recognised by the City and Gailds of Lor don, not once nor 
twice, but three or four times, hence our ability to treat work 
as we do. $ 


June 5th, 1899. 


Across the Border.— In connection with the long pend- 
iog dispute between the St. Pancras and the Islington 
Vestries as to the laying of mains in Brecknock and York 
Roads—the border line between the two pariehes—the 
former have informed the latter that they intend to lay the 
mains in those roads, having regard to all the circumetances 
of the case, and the expression of opinion by the Board of 
Trade that the question was one for mutual arrangement 
b:tween the two parties. The notice given to this effect 
has alarmed the Islington Vestry, who have referred the 
matter to the Parliamentary Committee for consideration 
and report. E 


icular - 
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BUSINESS NOTICES, &c. 


Electrical Wares Exported. 


WBEE ENDING бию бтн, 1899. 


Ж кик mom Јоме 71H, 1898 


Aden. Teleg. mat. .. Value £600 Adelaide  .. - Value £60 
Alexandria. Teleph. mas. 305 » Teleph. mat... x 95 
Amsterdam.. 2 РУ A 0 Amsterdam gu x 68 
Auckland 136 Bangkok 183 
Bangkok 405 Bombay 171 
Bombay  .. ж" ES 584 Boulogne .. 25 ie as 63 
i Teleg. mat. 61 Buenos Ayres. Teleg. mat. 150 
Buenos Ayres 64 - 261 Calcutta - i» 716 
Calcutta " 233 | Cape Town.. 8,505 
Cape Town > 70 Colombo 15 
Copenhagen "m pi t2 Durban . .. Ке 1,915 
” Teleg. cable 5,600 m Teleg. mat. 131 
Durban EN s Ва 2,609 | East London A 75 
East London é 98 Fiume 100 
Flushing (0 Flushing 10 
Genoa 637 Hamburg 140 
Gibraltar 60 Hiogo.. >.. 840 
Gothenburg 44 Hong Kong 1,075 
Hamburg 43 ^ Launceston 95 
Launceston.. 10 adras 13 
Lisbon 798 Malta.. ee е ‚ 22 
Lyttleton 215 Melbourne. T 72 803 
Mauritius .. 85 . » Teleg. mat. 1,166 
Melbourne .. 98 Montreal Я 5% ay 70 
Monte Video 187 Ostend es 9 a 15 
Ostend ` 56 Penang. Teleg. mat. .. 128 
Perth.. #4 a ba 152 Port Elizabeth  .. Ms 822 
Stockholm. Teleg. wire 1,848 Rotterdam .. 20 
Sydney es oe oe 85 Santiago (Chili) 64 
Wellington .. "89 Shanghai 122 
Yokohama .. 28 Singapore .. 54 s: xs 47 
i Teleg. mat. . 484 

Bt. Petersburg. Teleg. mat. .. 80 

Stockholm. Teleg. mat. m 19 

Sydney T s «x . 955 

" Teleg. mat. .. * 193 

h Teleph. mat. .. . . 1,805 

Tientsin. Teleg. mat. .. 1,190 

Wellington ee ee ee ee 915 

Yokohama .. - E .. 148 

Total oe £15,169 Total T £16,205 


Foreign Goods Transhipped. 


Lisbon i Value £2,000 Hamburg. Electric light 
New York .. x .. B8 apparatus . . Value £50 
Total  .. £2,083 Total ʻi . £50 


Annual Picnic.— The employés of the Jandus Arc 
Lamp and Electric Oompany, Limited, went to Hastings last Satur- 
day for their annual picnic. Before dinner the party went fora drive 
through Hastings and the surronnding country. Dinner was followed 
by the usual toasts and congratulatory speeches on the remarkable 
increase of business sicca the last picnic. | 


Auction Sale.— The sale of the plant, &c., of the Kelvin 
Electrical Works, mentioned in our last issu, is to take place on 
Monday, June 19th, instead of June 12th. 


Bankruptcy Proceedings. — Under the failure of 
Edward Lionel Joseph, mans director until last April of Willian- 
son & Josepb, Limited, late of 92, Queen Victoria Street, E C, aad 
Bard's Rents, Bermondsey, the first mecting of creditors was held on 
the 2ad inst. at the London Bankruptcy Court. The debtor prior 
to March, 1891, acted as maneger to Appleton, Barbey & Williamson, 
and was then admitted asa partner. Mr. ad aie retired in 1893, 
and the business was continued under the style of Burbey, William- 
son & Joseph for anotber year. Mr. Burbey then retired, whereupon 
the trading style was altered to Williamson & Joseph, and so re- 
mained until March, 1896, when Williamson & Josepb, Limited, was 
floated with а capital of £10,000 to take over the business. The 


debtor acted as vendor, in which capacity be was to receive £5,526 


cash and £4,993 in ahares. The latter were duly allotted, and he 
received £1,300 on account of the cash consideration, which was all 
due to Mr. Williamacn and relatives of that gentleman. The debtor 
acted as managing director of the company until last April, when the 
debenture holders obtained an order appointing Mr. T. 8. Wederall, 
chartered accountant, Coleman Street, E O., as receiver and manager 
on their behalf. Ho has since assisted that gentleman in the 
management of the business, which was transferred last Beptember 
to the Northampton Worke, Northampton Grove, Oanonbury. He 
attributes his failure principally to his liability through guaranteeing 
in certain instances the debts of Williamson & Jes ph; also to his 
liability for the purchase mcney for the intarest of Mr. Williamecn 
in that business. Mr. Howell, assistant receiver, reported that he now 
had a copy of the accounts, which showed unsecured d: bts, £7,618. 
There were no assets of defincd value, but the debtor kad appended 
a note to the effect that he had an option to purchase the freeho'ds 
of the Northampton Works, and that he held 4,293 thares in William- 

ton & J oseph, Limited, the value of which would only be ascertained 
on realisation. It was atated by the solicitor to tte petitioning 
creditors that an application was before the Court for a compulsory 
winding.up order to be made against the company, and that question 
stood over for а fortnight. After some discussion the meeting was 
also adjourned for a fortnight. 

Notice is given of intended dividend in the cae of Fredk. Marson 
(F. Maison & Co.), electrician aud ironmonger, Leicester. The last 
day cf receiving proofs is June 20:h. Mr. W. M. Richards is 
trustee. 

We rer d in tbe Londen Gazette that the receiving order made on 
March 25th in re David Cook, engineer, 165, Qieen Victoria Street, 
E.C., was rescinded and dismissed on June Orb, all debts haviog 
been paid in fall, 


A meeting of creditors was held on 2ad inst. in the case of H. J. 
Wimshurst, electrical engineer, at Ooventry. The lisbilities were 
placed at £92 and the assets nil. The failure was attributed to loss 
on experiments on and pg ar a patent fora mo‘orcar engine, and 
also to dealings with money lenders. 


Liquidation Notices. — A meeting of the Telegraph 
Manufacturing Company, Limited (old company), is to be held on 
July 5thatthe Britannia Telegraph Works, Helsby, to hear an account 
of ths winding-up from the liquidator, Mr. J. B-otherton. 

Messrs. Now & Byrd, Limited, electrical and general engineers, 
Liverpool are winding up voluntarily Mr. T. A. Hanmer, 15, 
Harriogtoa S:reet, Liverpool, is liquidator. 

Oreditors of Messrs. G. R. Blot & Co. are to send particulars of 
debts, claims, &., to Mr. A. D. Fairbairn, liquidator, 64, Cannon 
Street, E.O., by Jaly 25th. 

A general meeting of the West Coast of America Telegra 
Oompany, Limited, will ba held at Winchester House, E. O., on July 
7th, to hear an account of the winding-up from the liquidator, Mr. 
F. L. Robinscn. | 

Catalogues, &c.—Officina Elettro-technica Meccanica G. 
Galatte. This is the catalogue of a Trieste firm who are making 


generators, motors, aud transformers, for both continuous and alter- 
nating current. The different machines are given a distinguishing 


letter and their output, speed, and weight are tabulated together 


with pulley sis 2. Fifty periods per second appears to be the rate 
for alternating current. The list is well got up and each machine is 
illustrated. 

The North British Rubber Oompany send a new price list of 


valcanised india-rubber for mechanical purposes. 


Changes of Address.—Messrs. P. C. Middleton & Co. 
have removed their head office, showroome, stores, and works, to 
more extensive premises, as under:—(Head office and showrooms) 
258 and 260, Union Street, Aberdeen; (Stores and works) Union 
Row, Aberdeen. 

Messrs. Lyon & Crosbie, consulting engineers, hava removed their 


. offices to more commodious premises at 63, West Regent Street, 


Glasgow. 


The Copper Market іп May.—Messrs. H. R. Merton 
and Co.'s circular for the fortnight ending May 31st shows that the 
check to consumption which was so noticeable during the first 
of May, extended over the remainder of the month, and the 
deliveries have only reached 16,074 tons as compared with 20,467 
tons for May, 1898. The supplies of copper have, on the other hand, 
totalled 19,701 tons, and the stocks which, on April 30th, were 26,529 
tons, have jamped up to 30,156 tons at the end of May, a gain of 
3,627 tons. Tais stock has not beea exceeded since December, 1597, 
and it is a welcome sign that the Amalgamated Copper Oompany hive 
not been able to govern supplied to the extent that they hoped. 
Daring May only 6,625 tons of copper were shipped to Earopean ports 
from America, a diminution of 4,000 tons as compared with the cor- 
responding month of 1898. Ha 1 no inoreate of shipments occurred 
from other countries, the supplies of copper would not have balanced 
the deliveries and stocks would kave fallen. But Chili and other 
countries outside the ring of chief i Lori pio memi countries, have 
shipped large quantities of copper during the latter half of the 
month of May; the shipments from countries not enumerated in 
Messrs. Merton's circulars having reached a total of 6,223 tons, as 
against an average of 3,000 tons per month for the 12 months ending 
May, 1899. It this total of over 6,000 tors should be maintained 
in succ.eding months, thess outside countries are evidently 
going to save the consumer from being cqueesed. As the 
shipments in April from these rame countries only reached 
1,165 tons, tke increase observable in Мау is possibly 
merely due to the arrival of shipments that should have arrived ia 
April, and 16 may not be any proof of increased producing power of 
the mines. ТЬе price variations of copper during May have not 
shown the downward tendency to the extent one would haveexpected 
from a consideration of the figures relative to supplies and deliveries 
given above. On April 30% the price of G.M.Bs. was £77 ; on May 
15th it was £78 10s., and on May 31st, £76 15s., a net drop of only 
5s. for the montb. The publication of the statistics which have b»en 
analysed above will, however, we think, relieve the buyers from 
anxiety as to the fature movement of prices, and will, we hope, 
lead to a considerable fal during the first half of the 
present month. Oompany promoters have been busy in the world of 
copper mining finance during May, and the prospectuses of no less 
than four new companies have appeared during the month. We give 
condensed details of these below :— | 

1. The Tablas Finana Copper Company. Capital, £150,000. This 
company acquires 377 claims, covering 942 acres in the Provinces 
of Granada and Almeria, Spain, from the Oolonia Syndicate, the 
vendors, who are to receive £20,000 in cash and £40,000 in shares 
for their rights. Copper mining and smelting were carried on in 
this district up to 1869, when the supply of timber for fuel was 
exhausted. Two years ago a railway was completed, which renders 
these mines again workable. The ore is spathic iron and ferro- 
cupreous pyrites, and is estimated to contain 10 to 15 per cent. copper. 

May 9th.) 
2. The Panuco Copper Company, Limited. Oapital, £500,000. 
This company has been formed to purchase and work the Panuco 
copper mine in Northern Mexico. The nearest railway is 36 miles 
distant, and transport to this point will cost $7 per ton ore. The 
copper-bearing strata have been exposed by tunnels, drifts, &., and 
between 280,000 and 300,000 tons ore are stated to Ъз in sight. The 
average value is 6 per cent. copper and 123. per ton silver acd gold. 
A concentrating and smelting plant is to be erected at Monclova, the 
railway town. The purchase price has been fixed at £376,000, 
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£208,000 cf which is to be peid in cash. Mr. B. W. Carlton is the 
vendor, and is re-selling at a profit. (May 27th). 

3. The Lloyd Oopper Oompany. Oapital, £250,000. This com- 
pany has been formed to purchase and work the Lloyd coprer 
mine, situated at Burraga, N.S.W., 35 miles from Perth. The mine 
has been worked continuously for 22 years, and by present methods 
the cost of copper production is £37 per ton. It is estimated thaf, 
by use of improved melting furnaces, this cost can be reduced to £27 
рет ton copper. With the new plant which it is intended to erect, 
the output will reach 9 tons copper por day. The Copper Purchase 
Syndicate are the vendors, and are re-selliog at & profit for £200,000, 
£116,000 of which is to be paid in cash. (May 29th.) 

4. The Oopper Oompany of British Columbia. Capital £100,000. 
This company has been formed to purchase and develop the Lan- 
caster, Simool and Toronto Fraction copper mines in the district of 
East Kootenay, BO. A Mr. P. Н. Steevensis the vendor. The writer 


dition, has discovered in this district large numbers of old pd m 
mines, with remains of the native smelting apparatus. Some of the 
совре: momi oy the natives contained silver. The Oape to Cairo 
way, when made, will probably deviate, in order to tap this 
copper-producipng district. Bo 5 is the discovery considered, 
that the name of the ep cr 


H 
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create а monopoly in such a widely distributed metal, 
and sooner or later the de ents now occurring must have their 
natural effect in causing а return of the price of copper to its normal 
level of £50 per ton. 


Electric Exploitation Com 
made this company, the statu- 


a iiu. Жу order recently 
mee of the creditors and shareholders was held on Wednes- 
at Oarey Street Offices of the Board of Trade. Mr. G. 8. 


1 


Ё 
] 


| 


in January, 1894, with nominal capital of £25,000, to 
and deal in certain inventions relatiug to the storage of eleo- 
particularly the rights in inventions belonging to Mr, 
for an electric lamp specially adapted for use in 
oter of the company was Mr. V. O. Doubleday, who 
gentlemen financed Mr. Sussmann during 1893, 
batween them expended £2,400 prior to the formation of the 
. When the company was t red, Mr. MAT and 

J. A. Bucbanan became directors in spite of the fact they 
in the sale. A pre was privately issued in 

February, 1894, and shares to the value of £367 were subscribed, 


HH 
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| 
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which sam represented the working oapital of the company at its 
inc3 It was not specifically stated in the prospectus that two 


gentlemen named had rendered themeclves civilly liable to repey 
nam ren emeelves to repay 
кч to the company, in consequence of that Lot not being dis- 

Under the ресе agreement 20,000 shares were issued to 
the vendor, and 13, of the number were divided between the 
gentlemen who had provided the money for the patents. The re- 

7,500 were issued to Mr. Sassmann, but were subsequently 
transferred to some of the same persons. Two sums of £500 and £250 
Foren Were borrowed from Mr. Bachanan on the security of de- 

aring 1895 negotiations were entered into with Mr. Ha 

Seymour Foster for the promotion of the Sassmann Electric Miner's 
Lamp Company, Limited, to acquire the whole of the Exploitation 
Oompany's inventions and patent ts. Mr. Foster was to 
receive £20,000 in cash and shares out of the £45,000 which it was 
intended that the Sussmann Oompany should pay for the inventions. 
The last-named company was registered on May 6th, 1896, and two 
days later an agreement was entered into for the sale of the patents 
for £45,000, the purchasers agreeing to allot deferred shares to the 
company and to give them one-third of all moneys, royalties, or 
other consideration received from the sale of the foreign patents. It 
was stated that the issue of the Sussmann Oompany’s prospectus 
resulted in applications for 19,000 shares including 11,580 shares for 
which Mr. Foster obtained underwriting contracts. Having regard 
to an arrangement which existed between the two companies, the 
Sussmann Company was to retain £12,500 for working capital which 
left only £7,500 for the payment in cash under the purchase contract. 
Mr. Foster was paid £6,340 in cash ard shares for £13,660, but the 
vendor company received only £650 in cash and £24,350 in shares. 
The secretary ascribed the failure of the company to the limited 
subscription for shares in the Sussmann Company which resulted in 
& very small sum being received in cash upon the sale of the property. 
The unsecured debts were returned at £433 and there were claims to 
the amount of £720 on debentures, whilst the assets consisted of 
shares in the Sussmann Compsny to the value of £1,102. In the 
absence of a quoram the meeting of creditors was formally adjourned 
for a week. The shareholders deputed the Official Receiver to act as 
the liquidator and wind up the company in the usual manner. 


Life Buoy with Electric Signal Lamp.— The greater 
part of loss of life in connection with shipwrecks at night is due to 
the inability of the victims to get hold of an object which will keep 


ny, Limited. — Under 


or official receiver, reported that the company was. 


them aficat until the lifeboats can reach the place of the disaster. 
Captain Meller's electric life buoy is oonsidered to supply an 
excellent means to cope with this difficaity. The buoy consists of 
a large cork ring which is covered with stout sail cloth, and of an 
electric lantern which is mounted on a tubular pole. The incan- 
dsecent lamps in the lantern receive their energy from an electric 
accumulstor placed in a strong metal case at the foot of the lamp 
pole. This lantern is placed almost in the centre of the cork ring 
and connected toit by mesns of a universal joint which enables the 
lantern to remain ia an upright position while the ring is pitched 
into all possible positions by the waves. The reason for not placing 
the lantern exactly in the centre of the cork ring is to create a 
tendency of the latter to fold into a plane with the crossbir and to 
fix readily to the side of vessels. The pole of the lantern passes 
through a crcssbar which is connected with the switch of the 
lantern. A spiral spring is inserted between this crossbar and the 
lantern head and tends to put the switch “on.” It is, however, 

revented from doing во as long as the whole apparatus is suspended 

y its crossbar, as the weight of the former suffices to compress ths 
spiral springs. But the lights may be tested while the apparatus rests 
on its support, and, as soon as it leaves it and gets immersed in the 
water, the spring acts and the light isswitchedon. Thecork ring is large 
enough to accommodate one or two people inside, and a number of rope 
loops are provided for others to to it. Tae accumulator is of 
Zerning's metalloid type, with which shifting or crumbling of the 
plates is said to be impossible as the interstioes are solidly filled up 
with a substance that retains the electrolyte and prevents spilling 
under the most severe conditions the battery can be put to. On the 
other hand, the electrolyte is readily given off to the plites for the 

urposes of the electro-chemical action while the light is switched on. 
The conditions which this battery has to falfil differ materially from 
those under which accumulators have usually to work, as this accu- 
mulator has only to serve for a very few discharges, but it must be 
able to retain its charges for a very long period. Zsrning's accumu- 
lator is claimed to fulfil these conditions to a т high The 
top of the gun-metal vessel in which it is rigidly placed has a 
tcrewed-on cover for inspection and for replenishing the electro 


lyte. The stem of the lantern is made of a solid drawn steel 
tub: which offers ample protection for the leads which connect the 


на рач additional ti The lantern 

ma as an precaution. The pro 
consists of a stout spherical glass vessel similar to сова amed for 
nautical and fitted on top and bottom with water-tight gun- 
metal covers. Below the top cover an ebonite plate is provided 
which carries the terminals of the leads from the accumulator, and 
also two incandescent lamps with their terminals. Oa the bottom 
cover is mounted an electro-magnetic switch which throws the second 
lamp into circuit when the first gets unserviceable by any cause 
whatever. We are informed that extensive trials have been made 
with this electric safety baoy by independent experts, who report 
very favourably about it; and amongst those who have taken it up are 
the German Navy who have bought a number for further 
trials. The Anchor Electric Company, of 39, Victoria Btreet, 
Westminster, have taken up the manufacture, and propose to give 
exhibitions of its efficiency. 


London and Provincial Electrical Company, Limited, 
la the Com Winding- up Court on Monday, before Mr. 
Justice Wright, counsel appeared in support of a eammons taken out 
by Mr. Hullins, receiver and manager on behalf of the debenture 
holders of the London and Birmingham Brass Founders’ Company, 
Limited, who asked that the liquidator of tho Electrical Company 
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might admit him as a creditor of the company for £146 5з. 6d. It 
was a claim for goods sold and manufactured by a brass founders’ 
company in the ordinary course of their business, and it seemed that 
the defence was that the agent who ordered the goods, which 
consisted of 50 gross of screws and pins, had no authority to order 
more than £2 worth ata time. Counsel, however, submitted that on the 
printed order forms supplied there was no intimation of this, and 
that the printed words No gocds will be paid for unless accom- 
panied by th: order" were sufficient to render the company liable. 
Mr. Hamilton, for the defendant company, said that £9 7s. had been 
paid into Court, and he produced an affidavit from the agant who gave 
the order stating that he was only a foreman. His Lordship, after 
some arguments, ssid he was not satisfied with the sffidavit as to 
Hm but he found for the applicants for £55 118, 5d., with 
cos 


Montauk Fire Detective Cable.—In the ELECTRICAL 
Revizw for January 14th, 1898, page 60, we gave an illustrated 
description of what was then known as the Montauk multiphase fire 
cable, but the new title at the head of this note is free from any con- 
fusion of terms which multiphase” might convey to the mind of the 
English reader. Mr. James F. Butterworth, of 28, Queen Street, 
E.O., is introducing the cable to the English market. The construc- 
tion of the cable and the details of the wiring were describ:d on the 
date mentioned, but we may briefly state that when a fire occurs in the 
neighbourhood of the wire, the heat fuses and expands the inner 
tue ible coating and forces it cut through the insulation into contact 
with the overlying return wire, thus forming a metallic contact 
between the inner and outer wire, closing the circuit, and turning on 
au alarm. When the circuit is automatically closed, the current 
energises magnets in a controller, which then act upon a system of 
small] lev 18, and release a clock mechanism, so giving the signal by 
means of rotating discs which, by make and break contacts, the 
bell and indicate the locality of the fire. The oable is of ent 
use also for burglar alarm purposes, as, if an attempt be made to cut 
the wires, the pliers form a metallic connection between the inner 
and outer wires of the cable and close the circuit. It may be 
mentioned that it takes actual flame or 360? Fahr. without flame to 
cause the wire to send an alarm, thus preventing false alarme from 
an overhea’iog of a building which might not always be dangerous. 
Every fractional part of the wire is, of course, an alarm-giving 
point, and for warehouses it would be a sure protection to have the 
wires placed up above goods on winding reels in such & manner that 
they can te easily removed in the morning and placed in position 
again &t night. By means of the necessary connections it could be 
arranged for any building equipped with the cable to be connected 
' with the telephone exchange so that, if desirable, the operator there 
would be informed of what was occurring and could immediately 
acquaint the Police or Fire Brigade thereanent. We are given to 
understand that tbe U.S. Navy are trying it in their coal bunkers 
with a fusing point of 220° (obtained by cadmium) in order that the 
alarm may be given in the captain's room if fire is developing in the 
coal bunkers or hold. The Superintendent of the Boston Fire 
Department has expressed the opinion that the cable is superior to 
the isolated thermostats used in the present automatic systems. 
Another point in its favour ie the sion of the executive com- 
mittee of an American underwriter's asscciation last year to make an 
allowance for а fire alarm box system, with watchman, of 73 cente. 
off the usual rates, but where the Montauk cable is used without 
watchmen, to allow 10 per cent. The reason for this is bat the 
cable, unlike the watchman, neither slumbers nor sleeps. We believe 
that Mr. Butterworth basa model of this very ingenious system 
open to inspection at the address mentioned above. 


New Oil Filter.—Messre. Shelby & Co., of Finsbury 
Circus Buildings, E. O., are introducing a new oil filter, shown among 
our advertisements. Its method of operation is as follows :—Tae 
filter is filled with pure warm water to the level of the lower gauge 
cock. The waste oil is poured in at the top and first passes through 
& pan of cotton waste which collecta most of the impurities. It then 
passes into the chamber and down the perforated pipe, where it 
meets the water. The weight of oil in the chamber above, however, 
carries it down to the perforated filter plate, where it spreads under 
pressure in a very thin film, becoming thoroughly mixed with the 
water. The oil then rises through the perfora'ions to the su face of 
the water, by which time it is quite pure and can be drawn off for 
use. The dirt settles at the bottom and can be drawn off at the 
lower cock without interfering with the continuous action of the 
filter. A steam coil is provided underneath the false bottom ; but if 
the filter is kept in а warm place, c.g., near the boilers, steam con- 
nection is unnecessary. The temperature which has usually been 
found to give the best results is from 115° to 120° F. A point claimed 
in favour of this filter ia its simplicity of construction, there being 
nothing to break or get out of order. 


Partnership Notice. — Mr. F. F. Bennett, consulting 
engineer, of Manchester, has tsken Mr. Aubrey W. Thomas (late 
engineer to the Keswick central station) into partnership, and will in 
future practice under the title of Bennett & Ward Thomas. 


Pritchard v. Bromley (Kent) Electric Light and 
Power Сотрапу. —Іа the Qaeen's Bench Division of the High 
Court, before Mr. Justice Ridley, sitting without a jury on May 3186, 
the case «f Pritchard v. The Bromley (Kent) Electric Light and 
Power Company was heard. Mr. C. E. Jenkins, Q.C, and Mr. 
Elverton, and Mr. Jenkins appeared for the plaintiff, and Mr. Jelf, 
QC., and Mr. Hume Williams, ©) C., for the defendant company. 
Tois was an action brought by Mr. Alfred William Pritchard to 
restrain the defendants from committing an alleged building trespass 
and he also claimed damages. In 1892 the plaintiff became the 
owner in fee of certain land and premises in West Street, Bromley, 


and it was said that the defendants p to establish in the 
centre of Bromley and immediately contiguous to the plaintiffs 
pone extensive works for the generation of electric power and 

ght for the purpose of eupplying current to Bromley and 
Ohiselhurst and district. The plaintiff alleged that the defendants 
had committed trespass on hie premises by the erection of a high 
wooden hoarding along the entire length of the plaintiff's building 
on the South Side and situated only a few inches distant, which 
besides being on plaintiff's land entirely covered up two windows on 
the ac uth side of the premises. He also complained of the erection 
of achimney etack, 120 feet high, which was only 27 feet away fron 
his premises. The defendants denied that the plaintiff had acquired 
the prescriptive rights to light in respect of the south windows, and 
generally denied the plaintiff's allegations. They also ssid that 
what they did was by virtue of the lease and licence of the plaintif 
verbally given by him to Mr. Gra“, the builder, who was execating 
the work early in May, 1898. The defendants also denied that 


either the chimney stack or their works generally caused a nuisance. 
His Lordship in the result came to the conclusion that the 


plaintiff had failed to make out his case with regard to the hoarding 
on the south side of his premises. Н, however, held that defendants 
had committed a trespass by putting concrete on bis land, and on 
this head awarded him jd. damages. With regard to the obstraction 
of light and air on the western side the plaintiff was awarded £35 
damages, and the general costs of the action. The defendant, 
however, were award d the costs of the issue the plaintiff had raised 
and failed to prove. 


Rustschuk Industrial Exhibition, 1809.— Mr. Artbar 
Gobiet, organising commissioner, appointed by the Bulgarian Govers- 
ment for the international section of the above exhibition, sends и s 
ocmmunication раш to some extent the arrangements for bis 
section. It comprises all machire?, motors, apparatus, tools sai 
implements of every industry and handicraft, agriculture. The 
exhibition will be opened on August 14th next, and numerous visiton 
are expected from Roumania and Sarvia. Diplomas and priss 
will be awarded. For particulars address Mr. Goblet at Prague 
Karolinenthal, Bohemia. 


Search Lights.—A re-arrangement of the electric search 
lights at Milford Haven bas recently been carried ont. More power 
ful lights have been introduced with a view to commanding the 
entire Haven. 


Single- Phase Alternating Current Motors.—Th 
General Electric Compauy, Limited, inform us that the Maschinen- 
fabrik Oerlikon, whom they represent over here, have made some 
important improvements in their well-known single- phase alternating 
current motórs,and they can now build machines from m H.P. to 
4 H.P., with a starting torque equal to th of that at fall load, th 
starting current not exceeding the normal full load current by mon 
than 50 per cent. These motors are without collector ringe, and ал 
provided with a starting device consisting of a starting box asd 
switch with an induction coil and resistance. They also build moton 
with collector rings from 2 Н.Р. to 100 H.P., and these have a start: 
ing torque equal to 3rd that of full load, without drawing more the: 
their normal full load current. For these an additional starting te 
sistance in the rotor circuit is necessary. With these im 
the motors are now provided with a pulley of double width—s fat 
and loose pulley on the motor itself can be d sed with in mos 
instances, and will only be fitted when s y required. Fros 
18 H.P. upwards these motors сап also be made for high tensos. 


We are informed that the efficiencies obtained are high, м tbe 
following instances will show :— 
Horse power | 8 | 9 | 80 | ” 
А JEMEN — es 
E | ~ 
Half load .. .. 76% | 81% | 8395 ' 9% 
Full. 80% 85% | 87% 95% 


At the factory а large stock will be kept of machines partly 
finished and partly ready for winding. The General Electric Co 
pany are now arranging to keep in London a stock of the sises mot 
in and for speedy execution of orders. 


Trade Announcement, —Messrs. Dobson & Cartis Bro. 
of Dublin, Oork, &., have appointed Mr. P. Jones, High Stree, 
Bangor, th: ir agent for that town. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—The Watching and Lighting and Tramwsy 
Committees have conjointly been the lighting arrange 
ments io George Street, and what alterations will be neoessuy in 
view of the erection of an overhead trolley tramway. After du, 
cussion, it was agreed to light the street from the side, instead c 
overhead as at present, by means of brackets projecting from tb? 
houses. . 

The Committee recommends that the pe of current for moti 
power for the six months from July 1st, 1899, should be fixed at 3i. 

or the first hour daily of the ср бри demand, thereafter 1d. р 
unit, 
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Altrincham.—The Altrincham Electric Supply Co., Ltd., 
during the four years of its existence, has made considerable progress. 
Notwithstanding initial difficulties, a substantial profit has been 
made, which has been appropriated to the sinking fund, and toa 
reduction of the meter and transformer charges. Nearly 30 miles of 
mains bave been laid, and there are attached to the same upwards of 
400 consumers, representing 24,230 8-O.P. lamps. 


Asylum Lighting.—The construction of the new build- 
ings at the City's asylum at S‘one is proceeding as rapidly as labour 
disputes will permit. Messrs Mavor & Couleon have obtained the 
contract for the lighting of the institution by electricity. Messra. 
Tinkers will supply the boiler work. 


Blackburn.—At last week's Town Council meeting the 
Electricity and 1 Committee recommended that the con- 
sulting and electrical engineers be instracted to prepare detailed plans 
and estimates of extensions to the electricity works, and that applica- 
tion be made for the ne borrowing powers. They also recom- 
mended the preparation of plans, &c. for the conversion of the 
Darwen, Асыр. and cemetery sections of the steam tram ways to 
the electric system. 


Blackpool.—At Monday's Council meeting the Electric 
Tramway Committee recommended the reduction in the charges for 
electricity from 8d. to 7d. Mr. Brodie, the chairman of the Com- 
mittee, said the reduction would mean a ease in the revenue of 

The working expenses had been reduced 30 per cent. 
during the Jun and in time the engineer hoped to charge as they 
did at Brighton. The overhead trams would be working this week, 
and the doubling of the Promenade lines would be completed ina 
month. The minutes were approved. 


Bolton.—The Town Council on Wednesday adopted the 
recommendation of the Electricity Committees that £100,000 be bor- 
rowed forextensions in connection with the electricity department. 
Dr. Panton said the committee had come to the conclusion that it 
was absolutely necessary they should have further borrowing powers 
in view of the extension which would be required before long. The 
mpn original estimate showed that £93,000 was required. They 

now borrowiog powers for £68,222, and were o t by £2,387. 
The committee meant to do a great deal with the £100,000. They 
wanted new engines and engine beds, a new chimney, a condensing 
lant, extra generating machinery, & travelling crane, five new 
pumps, economisers, mechanical etokers, coal conveyers, 
dynamos, switchboards, accumulators, &c. In addition they had to 
ponas additional mains for the extended borough. Application is 
ba made to the Local Governmept Board re loan. 


Bonchurch (1.0.W.)—The Ventnor Electrio Light and 
Power pr рч. saya that it can light the village with electricity 
by August ist if the order is given at once. The Parish Council 
bas acce the offer, and is atking the Isle of Wight Rural District 
Council for permission. 

Bournemouth.—The Electrio Lighting Committee has 
been asked to consider the surveyor's proposals with regard to 
using power from the refuse destructor for electric lighting purposes. 


Brazil.—A company has just been formed in Brussele, 
with a capital of £50,000, to be known as La Compagnie d'Entre- 
prises Electriques de Para (Brazil). 

saad ditt S. J. Watson has recently prepared two 
reports for the Electric Lighting Committee on tho charges made to 


consumers for tric supply. The Committee has decided not 
to alter the c for lighting current, but those for motive 
current b3 altered from 2jd. per unit to 3d. for the first 


our’s average use per day and 14. afterwards, and certain reductions 
are to be made in meter rents. Mr. Watson hinted that it might 
be worth taking up a hiring-out system for motors at a later date. 


Canterbary.—Carrent was on ist inst. switched on at 
the Foresters’ Hall. The installation, which has been carried out by 
Mr. E. J. Philpot, consists of :—Large hall, three coronas with 35 
frosted lamps, 8-O. P., two each with 15 lamps with shades, 16-C.P.; 
platform, two, with shades, 16-C.P.; billiard room, eight 16-C P.; 
reading room, four 16-0.P.; dressing room, lavatory, and corridor, 
18 16-O.P. All lamps are controlled from a distribution board 
fitted in the main corridor. 


Cardiff.—The Electrical Committee are concerning them- 
selves too much about a matter which is rightly within the provinoe 
of the electrical engineer-in-chief. One of the electricians at the 
station resigned on account of ill-health, and Mr. Applebee recom- 
mended the appointment of a certain man to take his place. But a 
member of the committee seemed anxious that the best fitter in the 
works should be promoted to the post of assistant electrician, and in 
spite of Mr. Applebee's remonstrances that there was no fitter 
qualified to take charge several speakers pressed the matter. In the 
end a compromise was effected, and it was agreed that the most 
experienced fitter be pat on the work for a month on trial under one 
of the electricians. 

To lay mains up Oastle Road, Albany Road, and Wellfield Road is 
estimated by the engineer to cost £2,476, and the promises to take 
supply are sufficient to more than cover all expenses. The Electric 
Lagat Oommittes Las resolved to carry out the work, and the money 

be raised at once. 


Chelmsford.— The committee which has been considering 
the question of purchasing the undertaking of the Electric Light 
Company, has further discussed Mr. Hammond's report with him 
personally, and it is expected that by the end of the month a special 
council meeting will be held to consider the matter. The company 
is being requested to abate the amoke nuisance at the works. 


Coventry.—The Coventry City Council on Tuesday 
received the annual report of the Electric Light Committee; the 
period covered; however, was 15 months, in order to bring it in liae 
with other departmental reports. The number of consumers hai 
increased from 100 to 195, and the lamps connected from 8,149 
(8-0.P.) to 10,609 Farther connections were being made. The 
number of units sold had increased from 79,583 to 149.547, and the 
revenue from sale of current and meter rental from £1,958 193. 81. to 
£3,597 2s. 91. The profit on working was £333 8s. 541., against 
£106 2s. 8)d. The profit would have been sabstantially greater had 
not the expenses been swollen by an exceptional item of £333 1s 10d. 
for repairsand maintenanca of mains, as compared with £80 134. 6d. 
last year. The mains were now in a satisfactory condition, and the 
item for maintenance might be expected to be in future of normal 
dimensions. The charge for interest on capital was £1,075 12s. 5d. ; 
temporary loans, £77 13s. 4d.; payment to stcck redemption fund, 
£782 17s. 8d.; and composition for stamp duty, £26 14s. 4d, 
together amounting to £1,962 17s. 6d. Deducting the working profit 
of £333 8з. 54d., the net charge on tbe rates was £1,629 9з. 34d., as 
against £1,558 7s. 114d. last year. Alderman Hill moved the adoption of 
the report, which he described as of a progressive nature. Upon the 
completion of the mains the department would be able to supply & 

ter number of customers, and a new scale of charges had been 
ntroduced with a view to giving an abatement after a certain amount 
of current had been used. The financial policy of the committee 
was severely criticised by Alderman Andrews (cheirman of the Gas 
Oommittee), and during the subseqient discussion the drawing of 
comparisons between the gas aud electric light undertakings was 
strongly condemned by several members. Taue report was adopted. 


Darlington.—The Local Government Board will shortly 
hold an inquiry into the application of the Oouncil for sanction to 
borrow £30,000 for purposes of electric lighting. 


Dartford.—The Urban District Council have appointed 
Mr. W. C. O. Hawtayne as consulting engineer. 


Dawlish.—A committee of the Council is considering a 
letter from Mesers. Taylor & Field with a proposal for a company to 
take up the electric lighting of the town. 


Derby.—Tenders for building the guperatructure of the 
engine house and boiler house at the electricity works extensions 
bave been invited, and that of Mr. Hy. Vernon (£5,369) accepted. 


Dover.—The Electric Light Company has informed the 
Town Council that the board is by no means anxious to part with its 
undertaking, and could not ask the ahareholders to consider any scheme, 
unless on the most advantageous terms. They therefore declined to 
propose terms, but suggested that if the Corporation would propose 
terms which the directors could recommend, they would give them 
careful consideration. At the Council meeting no observations were 
made, and the matter was allowed to drop. 


Dandee.— The ac:ounts of the electricity department for 
the past year show a balance of £1,915 163. 94. The Gas and 
Finance Oommittees last week fixed the charges for electricity as 
follows :—For any amount of energy up to 20 units. 6з. 8d.; for each 
unit above 20 units, 4d.; consumers of above 10,000 units to bs 
supplied at 3d. per unit above 10,000, subject in all cases to a dis- 
count of 5 per cent. if account paid within 28 days. The public 
electric lamps are to be charged at the rate of £16 10s. each, being 
£3 103. less than last year, and energy for motive power is to be 
supplied at 2d. per unit instead of 241. last year. The expenditure 
of the electricity department was estimated at £7,039 6з. 7d., but it 
actually amounted to £6,877 18*, bsing £161 8s. 7d. below the 
estimate. The income was calculated at £7,553 176. 8d., and amounted 
to £8,823 14s. 9d., an increase of £1,269 17s. 1d., and an excess over 
actual expenditure of £1,945 163. 94. For the current year the 
revenue, including this balance of £1,945 163. 9d., is put down at 
£10,675 103. 9d., and the ex oenditure at £10,065 12s. 6d., bringing out 
an estima‘’ed surplus of £610 4s. 3d. | | 


Ealing.— Last week a Local Government Board inquiry 
was held into the application of the District Council for permission 
to borrow £44,822 for electric lighting purposes. Loans amounting 
to £44,822 have baen already sanctioned. The clerk stated that all 
the money had b3en spent except £24,000. As a business concern 
they were, under their provisional order, bound to supply people who 
wanted current. The works were opened in 1894; they were arranged 
on the assumption that 5,000 private lights would probably b3 required 
within three years. Bat in the result, that estimate of the demand 
was trebled within three years, and now, in leas than five years, they 
had 24,000 lights actually connected; 600 more are waiting to be 
connected. Applications are coming in every day. The financial 
result is, that at the present moment they are practically paying their 
way. There is a large capital outlay at present, and they could 
hardly hope to realise actual profits. But last year the revenue was 
equal to all the expenditure, including the sinking fand. Mr. Jones 
and Mr. Knight then explained to the inspector the works for which 
the new loans were required. 


Eccles.—At a meeting of the Town Council on Monday, 
the town clerk was instructed to apply to the Local Government 
Board for sanction to a loan of £1,793 63. to complete the 
farnishiog and electric lighting of the new Town Hall premises. A 
brief discassion ensued as to the extension of the supply of electricity 
to the whole of the town, in the course of which Mr. Alderman 
Kendall said the Committee hoped very shortly to come before the 
Council to ask for permission to extend the plant, во as to cover the 
whole of the borongh, as it was felt that such an extension would be 
advantageous. 
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Erdington.—A member of the Council has brought up 
the electric lighting question with a view to engaging expert advice 
thereupon, and also applying for a provisional order. The matter 
was to be discussed on Wednesday. 


Essex.—An important electrical scheme is projected for 


an estate in Essex. It includes about 200 I. H. P., distributed 
зза a trolley line, and electric lighting. Messrs. Taylor 
and Field, consulting engineers, are reporting upon the matter. 


Glasgow.—The sub-committee on the electrio lighting of 
the streets has agreed that, looking to the more арсар васе 
which require improved lighting, the electric lighting of Orown 
Street should not be preceeded with in the meantime. Mr. Hamilton, 
the inspector of lighting, has been instructed to prepare estimates of 
the relative cost of lighting by electricity Sauchiehall Street to Over- 
newton, Argyll Street and Dumbarton Road to the bridge across the 
сз en Partick, Bridge Street to Queen's Park, and Paisley Road 

e toll. : 


Grimsby.—The Local Government Board having sanc- 
tioned the Oouncil’s proposed loan of £43,500 to carry out an electric 
lighting scheme in the borough, the Oorporation Publio Lighting 
Committee has recommended the acceptance of the tender of Messrs. 
Hewins & Goodhind for the erection of buildings and chimney shaft 
at a cost of £11,525 2.. 


Islington.—The Vestry st the meeting on Friday 
adopted a report of the Electric Lighting Committee in reference to 
the propcsed addition of condensing plant at the electric light 
station. Mr. A. Gay, the chief electrical engineer, estimated that 
complete plant capable of condensing 20,009 lbs. of steam per hour 
could be installed for £4,000, and ft was decided to carry out the 
scheme and to raise the money by loan. It was estimated by tke 
engineer that the economy likely to result from the plant would 
amount to about £800 per annum. In a farther report the Oom- 
mittee stated that they had contidered the question of sinking 
artesian wells so as to effect a saving over the present expenditure 
for water supplied to the boilers by the New River Company at 8d. 

1,C00 galions. The engineer recommended that two tubular 
welle should be sunk to а depth of 500 feet each, and that two pumps 
and engine should be provided at a cost of £2,750. Mr. Gordon, 
chairman of the Committee, in moving the adoption of the scheme, 
stated that it was estimated the water would be raised at a cost of 
144. рег 1,000 gallons, thus showing a very considerable saviog over 
the present expenditure. After a long discussion, an amendment 
moved by Mr. B. James was adopted by 44 to 37 votes deferring the 
consideration of the question for six months. 
. The Guardians last week opened tenders for the electric light 
instaliation at Highgate Hill Infirmary. There were 22 in all, 
ranging from £10,117 to £6,880. The estimate of Mr. Enright (the 
electrician) was £5,900. The tenders have been referred to the 
Building Committee for report. 


Italy.—A scheme has been prepared with reference to the 
utilisation of the water power of the Oaluso Oanal in the Canavese 
district of Redmont. It is estimated that 400 H.P. would be 
available for the generation of electrical energy for lighting and 
fraction purposes in the district. 


Keighley.—The Gasworks Committee recently asked the 
i er at £300 per 


Kendal.—A sub-committee, after visiting various towns 
to inspect electric lighting installations, has reported to the Oouncil 
recommending the adoption for Kendal of the low pu direct 
current three-wire system, as advised by Messrs. Handcock & Dykes. 
With reference tc the p ed water-power scheme, as the water 
available in connection with the Fisher Tarn reservoir will not be 
sufficient to adequately meet the probable demand, a central steam 
driven plant is d at the commencement, with the suggestion 
that the Fisher proposal be reserved for future extensions. It 
is recommended that the electricity undertaking be worked conjointly 
with and upon the site of the gasworks. A plant for 2,500 8-0.P. 
lampe, with 5 in the engine and battery rooms for increasing 
to 5,000 8-O. P. lamps, is estimated to cost £10,000, with a yearly ex- 
penditure, including interest and sinking fand, of £1,030, and a total 
income of £1,088. The sub-committee advised that steps be taken 
to ascertain the probable number of lamps required, and afterwards, 
if desirable, to call in advice as to details. In moving the 
adoption of the report at last week’s Council meeting, Alderman 
Monkhouse said that the reports of Mesers. Handcock and Dykes did 
not differ very much from that of the sub-committee, except that 
they were on larger lines. The adoption of the report was carried. 


Liverpool.—In a recent report on the practice of the 
Electric Power and Lighting Committee in regard to service lines, 
meters, and free wiring as compared with that of other local 
authorities, Mr. A. B. Holmes, city electrical engineer, says that he 
does not think it desirable to at present reduce the charges for ser- 
vice lines and meters below actual cost with a view to increasing the 
demand for current, as there is difficulty in meeting the demand. 
Possibly at a future date some such step may be advisable for 
increasing the business of the electricity department. 


Lianelly.—The Council is in danger of having its pro- 
visional order revoked, as the time allowed has expired. As a firm 
of London solicitors is anxicus to get hold of the order, a special 
Oouncil meeting will be held to consider the situation. 


Londonderry.— The Corporation are considering the 
question of establishing a private electric lighting system in the city. 


thoroughly established 


Lancaster.—A successful year has been experienced in 
the Corporation electric light department. The net profit on the 
ear, after putticg aside £200 to the reserve fund, is £1,191 3«. Id. 
The income from the sale of current increased from £2,383 193. Id. to 
£3,477 9s. 1d., an increase equal to 45 per cent. The profit goes to 
the relief of the rates. The amount of capital expended is £28,662 
133. 5d., and borrowing powers have been obtained for £35,000. 
Tenders have just been let for stores and тотор The financial 
details of the department for the year show that it is now not only 
as a rate-paying department bot bas 
cleared off the losses of the first two years, as will be seen by the 


following :— 
£ s. d. E + ё 
Profit 1896.7 ‘ jd т a a sa 87 19 8 
[T] 1897-8 .. ee ee ee oe ee * 598 7 2 
» 18989 .. .. " e id A .. 1,191 8 7 
1,877 10 5 
Loss 1894-5 878 11 7 
» 1895-6 689 8 11 
918 0 6 
Net profit since established ..  ..  .. .. .. ^ 949 
The comparative figares will show the progress :— 
1806-7. 1807-8. 1898-9. 
Income— 
Sale of current, less discount. 21,796 28,494 #3477 
Rents of meters T x 119 1 1 
Public lightin 28 ва ёж 884 504 539 
Sale and repairs of lamps, &o. .. 248 278 533 
Expenditure— 
Manufacture of electricity $^ 806 952 1,208 
Distribution and management .. 447 490 736 
Rents, rates, and taxes ре 97 84 96 
Debt redemption... e $a 271 271 271 
Interest on capital debt. 716 715 715 


The increase under the head of distribution and management is 


compensation to mortgagees again brought forward, reduces this 
amount by £319 17s. 8d. Daring the year 
commenced, and £200 placed to it. The amount set aside for the 
redemption of stock, with interest accrued on investment, is £1,159 
10e. 2d. Taking into consideration the sum of £4,896 9 

to the treasurer, and the £41 11s. amount of cash 
liability of the Oorporation on the electricity department is 
£25,221 12s. 10d. 


Lynn.—The Town Council has decided to extend the 
electric light mains so that all the streets at present lighted by ges 
shall be lighted electrically, and application is to be made to the 
Local Government Board for power to borrow £2,500 to meet 


the coat. 
Maidstone.— Messrs. Stevens & Barker, electrical 


engineers, of Maidstone, have, in accordanca with instructions from 
the Urban District Oouncil, prepared and submitted a acheme for ths 
electric lighting of the town, in which they have such confidence 
that they are prepared to forfeit their commission should the installe- 
er eee sey HC 
or generating plant two hig engines v " 
directly coupled to dynamos capable of suppl contin 
75 kilowatts each, and one high speed engine to develop 220 brake 
H.P., and directly coupled to a dynamo capable of sapplyieg 160 kilo- 
watts, the engines and dynamos to be made extra strong so as to 
supply current under rapidly varying loads for tramway work if 
required, and the condensers to be «mir from a tank of 7,000 
gallons capacity in the rocf of the building, fed by a duplicate set of 
motor-driven centrifugal pumps. Messrs. Stevens & Barker estimate 
the cost of the work of installation at £22,319. 


Manchester.—The Corporation are making active рге 
parations to carry out the tramways municipalisation scheme in the 
city. The Electricity Committee have accepted the tender of the 
Westinghouse Electric Company, Limited, for the supply and erection 
at the Bloom Street generating station of four 1,800-kw. combined 
engine and dynamo machines. In connection with the echeme в 
statement was made by Councillor G. K. Ashton at a meeting of tram- 
way employ és held the other day, that ATE Bon next two years a 
stupendous amount of work would bave to be accomplished in pre- 
paring and equipping the lines for electric traction and the provision 
of about 600 electric cars. The Manchester Hn would consist of 
about 100 miles of rail. It was anticipated that the expenditure oa 
the work would entail an expenditure of about a million pounds 
sterling. 


Morley.—The Town Counoil has appointed Mr. Herbert 
Drewett, borough electrical engineer, at £160 per annum. 


Newton Abbot.—A Bill confirming the provisional 
order granted by the Board of Trade to the Urban Electric Buprly 
Company has been issued. 


Oswestry.—At the last Council meeting it was reported 
that at a committee meeting of the Oouncil the town clerk read è 
letter from the Oawestry Electric Light Company, offering to sell the 
undertaking for £11,750, and further stating that extra 

urchased by the company since the offer was made must be paid for 
addition. He also read a report from Mr. Hawtayne, the expert 
consulted, stating the value of the works to bs £8,220 10s. 4d. It 
was afterwards resolved, on the motion of Councillor Daniel, that 
Mr. Hawtayne be requested to attend a special meeting to be called 


EE 
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by the Mayor, and that at such meeting a committes be appointed to 
negotiate with the Electric Light Company, and arrange for the 
por ne at a prica not exceeding the amount to be fixed by such 
meeting. 


Shorediteh.—The Vestry on Tuesday elected the members 
of the Lighting Committee for the ensuing year. On a ballot, Mr. 
B. G. Porter, late chairman of the Vestry, received the highest number 
of votes for the committee, viz, 50, whilst Mr. H. B. Kershaw was 
&: cond with 49 votes. The selection of a chairman was left for the 
decision of the committee. The Lighting Committee reported that 
they bad received quotations from Messrs. Green & Sons, Limited, 
for the supply of an additional cconomiser at а cost of £410 83, and 
from Messrs. G. and J. Weir, Limited, for two feed pumps capable of 
dealing with 3,000 gallons of water per hour at the price of £95 each. 
On the advice of Mr. Newton Russell, chief engineer, the committee 
cinis 5 they had accepted the quotations, and the Vestry approved 

eir action. 


Stirling.—Satisfactory progress is being made with the 
Corporation electric lighting scheme under Prof. Kennedy. The 
works will be situated оп a site adjoining the Caledonian Railway. 
The buildings are pretty well advanced. The system is a three-wire 
with 460 volts across the outers, tre pressure at the lamps being 230. 
Two Lancashire boilere, 28 feet by 8 feet, are to be supplied by Mesers. 
Anderton, while the engines, dynamos, steam piping and economiser 
аге to come from Messrs. Mather & Platt. There are to be two 
120-I.H.P. engines and dynamos, and two 40-I.H.P. engines, each 
driving two dynamos, two feed pumps, a feed tank and an econo- 
miser. There are two batteries of 125 cells of 250 ampere-hours eacb, 
and two 3:5-kw. boosters driven by a motor. The battery isin the 
hands of Моѕвге. Prifchetts & Gold, and Mesers. James White & Oo, 
Glasgow, are supplying the switchboard. The arc lamp: for 

ablic lighting are by Brcckie Pell, ard the pillars by Mesers. W. 

'Farlane & Co. The Corporation have arranged a very complete 
network of mains. Nearly the whole of the residential portion of 
the burgh has been mapped ont, and all the busir ess thoroughfs ree will 
be provided for. The mains and atreet connections are being sapplied 
by Mesers. Callender, who have commenced work. The mains are 
triple concentric armoured cable, laid direct in the ground. The 
outermost conductor іг the middle wire, and is earthed at the station. 
The estimated cost of tbe contracts at present in hand is about £25,000. 
The scheme is being carried out by the Lighting Committee of the 
Police Commis: ion, the convener of which is Bailie Wylie. Already 
there are numerous inquiries from householders, shopkeepers, &0. 
Considerable fillip bas been given to the Corporation's new under- 
taking by the negotiations between the British Electric Traction 
Company and the Lccal Tramway Company, and if the negotia'ions 
for the conversion of the tramway from horse to electric haulage 
are succaesful, it will be an immense advantage to the Corporation’s 
station. The British Electric Traction Company intend constructing 
a new tramway from Stirling to Tillicoultry, tapping a number of 
fairly large villages along the route. The scheme is a very popular 
one locally, and the company is likely to be well supported by all 
classes. The maia difficulty, however, is the absorption of the 
Stirling aud Bridge cf Allan Tramway Company, whose line at present 
covers a small portic n of the route. { 


Stoke-on-Trent.—The Parish Council has asked whether 
the Rural District Council would sanction the former body erectir 
electric lighting plant on land adjoining the sewage worke, and would 
allow the use of the boilers at those works for working the electric 
lighting plant.—Mr. Sugden, the surveyor to the District Oouncil, 
said that the boilers would be quite adequate for the work suggested 
for some years to come. He had not gone fully into the question of 
the cost of an installation, but he was of opinion that, in view of the 
pant being worked by the sewage works boilers, 2d. per Bcard of 

unit wculd cover the incidental expenses, and that the ordinary 
charge to customers of 64. per anit would leavea considerable margin 
of profit. About 270 lamps of 16-C.P. would be required for etreet 
lighting, The cost of the installation would be £2,500. The pro- 
posal was well worthy of consideraticn. The District Council has 
deferred the question until the next meeting. 


Suaderland,—Last Friday the electrical engineer reported 
to the Lighting Committee that the present accommodation at the 
electric light worke would soon become inadequate to meet the 
demands made upon them. O:ly taking into consideration the 
natural development of the electric light, the works would become 
totally inadequate in two and а half years, but considering the power 
which would be required to work the tramways, the capacity of the 
works would not suffice for more than 18 months. The committee 
agreed that they must look out at once for land to provide increased 
ee and a sub-committee was appointed to go into the 
matter. 


Sutton (Surrey).—The London Gazette contains notice 
of the intention cf the Urban District Council to transfer its pro- 
visional order to the County of Surrey Electrical Power Distribution 
Ocmpany. The company pays £500, and is to commence operations 
within six months, partially completing the worke within two years, at 
least £5,000 to be expended. The Council may purchase after 10 
years at a fair market valuation. 


Tod morden.— A proposal that the Council put down elec- 
tricity works is being held over for arother month. 


Wakefield.—The Corporation has resolved to raise the 
salary of the electrical engineer, Mr. J. K. Brydges, from £200 to 
£225 per annum, and by £25 per annum up to £300. 


ELECTRIO TRACTION AND MOTIVE 


POWER NOTES. 


Aberdare.—It is stated that opposition will be made to 
the application of the British Electric Traction Company to con- 
в`еосё a light railway at Aberdare (the centre of a great Glamorgar- 
shire coal district). The grounds of opposition from several sources 
appear to be that the company is one of rs and not of resi- 
dents; that the railway will not be in the hands of the municipality, 
bat in the hands of capitalists outside; and, again, that there may 
be possible damage to the road piping along the routes of the proposed 
new line in one form and the other. 


Aston.—A member of the Council gave notice to bring 
forward on Tuesday last a motion that, as the Oourcil was to take 
action re its electric lightiog order, the purchase of the Birmingbam 
and Aston Tramway Compauy’s lines, &c., shculd b» also taken into 
consideration. He suggested that the General Purposes Committee 
consider both matters with the aid of whatever expert assistance 
might be necessary. 


Auckland (N.Z.).—According to the Financial Times 
the whole tramway system of Auckland is about to ba equipped with 
electrical plant by an English compavy, at an estimated cost of 
£160,000. ' 

Batley.—It is probab!e that bi fore the year 1901 electric 
tramways will make their арреагагсз in Batley. A municipal 
system of electric lighting, too, may with safety bs predicted before 
that time. Tae idea is, says tte Leeds Mercury, that the Ovrporation 
should purchase a portion of tre rights cf the company, who now 
run antiquated s'eam cars b:tween Dewebary and Gomersal; that 
they should enter into some ar. angement with the neigl bouring 
authorities for the working of all or part cf the existing line; that 
they should adopt the overnead electric system of trection for tho 
cars, and provide the requisite current from an electric generating 
station, which should b3 made large enough to supply electricity also 
for the lighting cf the principal streets and for private lighting. 
Details are being considered b; a Corporation sub-committee. 


Bournemouth and Poole.—Sir Courtenay Boyle, on 
behalf of the Board cf Trade, has been hearing objections raised by 
frontagers against the above light railway proposal. The residents 
of Parkestone objected that, asthey had steep gradients down to the 
new line it would bə dangerous; and, further, the quietude of tke 
neighbourhood woald bs destroyed. Sir Ooartenay Boyle said the 
obj:ctors would bave to show that it was not only unnecessary, bat 
that it was undesirable. Mr. Gregory, for the objectors, said hie case 
covered both points. The inhabitants were already well provided for 
by a railway, and the echeme would never have been heard of but 
for two rival companies coming into the district to provide what was 
not wanted. Mr. Sydney Morso said they had the unanimous sup- 

ort of the Town Council of Poole ia favour of the scheme, and, the 

ight Railway Commissionera having determined the local questions 
at an inquiry, he submitted that the age could not be teard. . 
Sir Courtenay Boyle over-ruled this objection, bat reserved his deci- 
sion on the general question. 


Brighton.—A deputation from the Town Council last 
week inspected the Halifax electric trams. 


Cheltenham.—A Light Railway Commissioners’ inquiry 
will be held on June 23rd ing Mr. Thomas Nevin’s electric 
seheme. It seems thats good doal of the opposition bas now been 
dropped, nctably that of the Gloucestershire County Council, who 
are now satisfied with the concessions which have been made. 


Croydon.—On Monday the Council discussed the question 
of purchasing and working the trams on the report of a special com- . 
mittee, which advised purchase by agreement, and electrical working. 
The purchase would oost £50,0C0, and would be completed in Sep- 
tember. The approximate coste of the different systems of traction 
were given as follows :— 


Cable system e "E Is . £9,000 per mile. 
Underground condait T i^ oa . . 10,6 T 
Accuinulator system .. ae T 5 .. 5,145 5 
Surface system.. = i5 АР si .. 12,000 i 
Overhead trolley syste $a 85 и .. 6,500 11 


The cverhead system was considered to be the most efficient 
electrical system. The entire cost would be something like £142,000. 
Tbat would inclade the whole purchase and the relaying of the entire 
track, and a three-mile extension, but it would not include the cort 
of the generating machinery. After discussion it was decided to 
adjourn, and the Mayor fixed Monday, the 15tb, as the date of a 
special meeting of the Council to discuss the question fally. 


Darlaston.—The General Purposes Committee of the 
Urban District Council of Darlaston have considered the terms sub- 
mitted by Mr. Lycett on behalf of the British Electric Traction 
Company with regard to the widening of the various portions of the 
roadway along the route of the proposed light railway, and the com- 
mittee recommend that the proposals of the company be accepted 
subject to a proper agreement being entered into embodying the con- 
Sp a and other clauses with respect thereto as may bo considered 
advisable. . 


Darlington.—The Town Council had before it last week 
the question of the new tramway system proposed to be adopted 
between Darlington and Stcckton. It was recommended by the 
committee that members shoald visit various towns where the electric 
tramway system had been in operation for the purpose of gainirg 
information, 
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Derby.—The Tramways Committee of the Corporation 
have under consideration a joint report of the borough surveyor and 
the electrical engineer upon electric traction, and they are now 
engaged in inspecting the tramway systems adopted in other towns. 
The system in Derby comes into the hands of the Corporation at the 
end of the present month, and it is expected that electric traction 
will ou de the present means of workiog them, especially as 
extensive alterations and additions are about to be made to the 
electric light works. 


Derby-Ashbourne.—The Derby and Ashbourne light 
railway scheme still hangs fire, and the objections of the Derby Cor- 
poration to the form of rail and other matters in connection there- 
with will be heard by the Board of Trade on June 14th. Oa that 
date the Highways Committee will attend before the Board with 
their advisers and witnesses ia support of their objections. It was 
hoped in many quarters that the railway would have been ready this 
summer, but it seems as far off as ever. 


Dewsbury and Spen Valley.—On 2nd inst. a confer- 
ence was held at the Town Hall, Cleckheaton, in connection with the 
proposed electric tramway from Dewsbury to Cleckheaton. Repre- 
sentatives cf the Dawsbury Town Courcil and of the Heckmond wike 
and Oleckheaton Distriot Councils were present. 


Dudley and Stourbridge.—The Board of Trade have 
allowed ite Dudley, Stourbridge and District Tramway Company to 
use steam on their line for a month longer, pendiog the completion of 
the electrical equipment. 

The reconstruction of this line is proceeding so rapidly that it is 
Min daas а electric cars will be runniog in the course of a month 
or weeks. 


Exmouth.—An electric tramways scheme for Exmouth ів 
eaid to be under consideration. 


Fleetwood to Morecambe.—The Lancaster Raral Dis- 
trict Council has aseented to the scheme for constructing an electric 


railway from Fleetwood to Morecambe, which will pass principally . 


through their district and over the Lune Estuary. They also ap- 
proved a proposed light railway from Knott End to Lancaster, the 
object of which is to facilitate the transfer of produce from the 
Fylde to the Blackpool, Lncaster, and Morecambe markets. The 
Lancaster Corporation object to the latter, and the Lancaster Port 
Oommissioners to the former. 


Halifax.—Oo 6th inst. the new portion of the electric 
ee I bis Soo a а King 5 
was о ving been previously passe F. Marindin on 
behalf of the Board of Trade. This makes the fourth new route 
opened this year, all having been laid down and equipped within 
seven months. б 


Hawick and Jedburgh.—4A conference took place last 
week between the Hawick provost and m tes and those of 
Jedburgh relative to the proposal to construct а light railway between 
the two towns. 


Kingston.—A conference of representatives of local 
authorities in the county of Surrey, convened informally by the 
chairman of the Surrey County Council, was held at Kiogston on 
Tuesday to consider the proposals of the London County Council to 
construct a light railway along the road from Wandsworth to 
Kingston, and mably thereafter on other main roads leading out 
of London. ton, Richmond, Wimbledon, Croydon urban and 
Croydon rural districts, Carshalton, Banstead and several other dis- 
tricts were nted. The Times says that it was unanimously 
resolved :—“ in the opinion of this conference, any proposal of 
the London Oounty Council to make light railways or tramways in 
the administrativa county of Surrey is unnec until the Sarrey 
County Oouncil and the local authorities in the county have had time 
to decide upon their own action.” It was resolved that a committee 
should be appointed to consider the matter further and report to an 
adjourned conference. 


Leamington.—The Town Improvement Association is 
asking the Council to take all possible steps to prevent the disfigure- 
ment of the town by the adoption of the overhead trolley system. 


Light Railways.—Applications for orders to authorise 
the construction of light rail ways under this Act are made half-yearly 
to the Light Railway Commissioners in the months of November and 
May. In May cf this year 40 applications for orders were made, and 
in the preceding November 54, а total of 94 for the year. In the 
previous years the numbers were 65 and 56 respectively. For each 
successive year since the Act came into effect, the estimated cost of 
constructing the lines applied for, exclusive of the capital expendi- 
ture upon equipment, promotion, &c., has amounted to the sums of 
£2,903,072, £4,652,904, and £6,722,963 respectively. 

The Board of Trade bave recently confirmed orders authorising the 
constrcciion of light railways from Oolwyn Bay to Llandudno, and 
the construction of light railways in the parishes of Barton-upon- 
Irwell and Stretford, cashire. 


Liverpool.—The Overhead Railway late service has 
proved so eatisfactory between Pierhead and Seaforth, that additional 
trains are to be ruc. 

Tne Tramways Committee last Friday received a deputation of 
f ggrieved tradesmen who represented that injury had been done to 
their business owing to the diversion of traffic by the electric cars vid 
Park Road. It was complained that property was decreasing in value, 
and tradesmen's receipts hsd fallen off through the electric trams 
going down otter streets. Speakers suggested additional lines, so 


в Oross, vid Savile Park 


that their streets might be served also. The committee has the 
matter under consideration. 
The city and electrical engineers and the general manager have 
pen instructed to prepare a scheme of trams to Walton and 
ntree. 


Newcastle.—The Tramways Sab.Committee has been 
corresponding with the lessees of the tramways without result, and 
the committee favours the Corporation taking over the tramways 
when the lease terminates on November 13th next. Mr. Laws, the 
borough engineer, is to report as to the estimated cost of buying oat 
the present company, and ais» as to the probable cost of purchasing a 
sufficient number of cars which may afterwards be available as trailer 
cars for the new electrical system. 


Newport (Mon.).—The borough engineer, Mr. Haines, is 
preparing a report upon the question of adopting electric traction for 
the Newport tramways. 


Peterborough.—On Tuesday a representative of the 
British Electric Traction Company was to attend the Council 
to discuss the electrico tram scheme. The scheme is ае шеш 
and the generatisg station is to be erected on the Wood meadow 


between the town bridge and the L. & ЇЧ. W. railway, 


Reading.—The Town Council has adopted recommenda- 
tions of the Tramways Committee as follows :— 

That the Council do provide & generating station, and the requisite plant and 
machinery for generating electrical power for the working of the Corporation 
tramways. That, subject to the committee making satisfactory arrangements 
as to terms with Mr. I. E. Winslow, of 85, Parliament Street, Westminster, that 
gentleman be retained as electrical engineer to advise the committee and the 
Council on all matters upon which the committee may deem it advisable that 
his assistance should be given in connection with the system of tramways to be 
laid down in accordance with the resolutions already adopted by the Council 
and as to the generating station and the plant and machinery requisite to supply 
electrical power. That, subject to arrangements being made with the electrical 
engineer and expert, the borough engineer and surveyor be requested, in con- 
junction with the electrical engineer and expert, to prepare the requisite plans 
and sections of the proposed system of tramways, including the generating 
station plant and machinery, and that they be authorised, if they deem it ex- 
pedient, to provide in such plans for the appropriation of any part of St. Giles’ 
mill property and the property of the Corporation adjoining Caversham Bridge 
ов the east side of Caversham Road for the purpose of generating stations or 

epots. 


Salonica and Smyrna.—lIt is stated that Sir Eilis 
Ashmead-Bartlett has been granted a concession for electric lighting 
and electric traction in Salonica, and for traction only in Smyrna. 


Sheffield.—In the city accountant’s accounts of the 
Corporation tramways, h3 gives various figures showing the total 
dag 5 не construction of the electric tramways to March 25th last 
as £144,370. 


Wolverhampton and Bridgnorth —Some 16 years ago 
an Act of Parliament was obtained for the construction of a railway 
from Wolverhampton to Bridgnorth, and had the line been made it 
would undoubtedly have proved a t boon. But the scheme was 
never carried out, and now, under the Light Railways Act of 1896, an 
order is being asked for by the promoters— Mr. James Heath, M.P., 
Mr. Beresford Melville, M.P., Bir Henry Seymour King, M.P., and 
Mr. J. T. Firbank, M.P.—enabling them to construct three distinct 
lines, which will connect the two towns. The railways are to be con- 
structed on a gauge of 4 feet 83 inches, and the motive power 
posed to be used is steam or electricity. The land req 
estimated at about 240 acres. 


TELEGRAPH AND TELEPHONE NOTES. 


Delay to Telegrams to South Afriea.—It is un- 
fortunate that just when matters are in a oritical stage in South 
African politica the means of communication with the Oape is found 
wanting. At present, owiog to the interruption of the Mosambique- 
Delagoa Bay cable along the Hast Ooast of Africa, which broke down 
on May 26th, which was laid 20 years ago, and which is not dapli- 
cated, telegrams from South Africa suffer considerable delay. We 
observe that telegrams from Pretoria and the Orange Free State, 
where the confererc» between Sir Alfred Milner and President 
Kroger was being held, dated June 5th, were published in the daily press 
of the 7th, with the footnote, to which we bave become acsustomed 
in connection with апу political crisis in South Africa, “delayed in 
transmission.” 


German Telegraphs to the East.—In view of the 
active steps now being taken by Germany for the establishment of 
railways and telegraphs into Persia, a project which has ben 
strongly opposed by a British combination in Oonstantin we 
cberve that Her Majesty's Government are taking steps in the 
Persian Gulf to asiure the predominant position which the 
English Government should certainly maintain there. Та connec- 
tion with this subject we learn that the conduct of political affairs 
on the coast of Mekran is to be taken out of the hands of the 
Director of Posts and Telegraphs at Karachi and that a special agent 
is to be appointed, and tbat cables are to be laid between Muscat, 
Jask, Buodar Abbas, and Charak, a length of about 450 nautical 
miles. It is reported from Berlin that an ment has been arrived 
at between the German Government and the Eastern Telegraph 
Company. According to its stipulations the company will raise no 
further objections agaiost the cable concession between Constan- 
tinople and Constanza granted by the Sultan to Germany, but of this 
report we have no confirmation. 


(Continued on page 944) 
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ELECTRIC PUMPING IN MINES. and it is quite within the scope of possibility that trouble 
may arice again, notwithstanding the fact that recent strikes 
WE suppose one can hardly charge colliery ownera with have resulted in strengthening tbe hands of the employer. 
adopting electrical methods in too great haste. Manifest as The adoption of electricity for cutting, pumping, haul- 
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COMBINED CENTRIFUGAL PUMP AND MOTOR. 


were the advantages of electric power to the electrical ing, and the many other classes of work in a mine, 
engineer, it has been an uphill task to convince those having reduces the amount of labour to a minimum, and, 


TyNE DWNAuO, WITH 160 B. H. P. ENGINE. 


English mines under their control that it would pay them generally speaking, results in such economies as enable the 
well to abandon the old-time methods and substitute elec- owner to recoup himself for the outlay in a comparatively 
trical machinery. Strikes have come and strikes have gone, brief space of time. 


F 


940 THE ELECTRICAL REVIEW. 


[Vol 44. No. 1,124, Jomm 9, 1900. 


. The manufacturer is only just beginning to realise what ago showing the success of electrio driving at North Country 
enormous advantages and economies are to be obtained from shipyards, steel works, &c., served to point out what a great 
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future lies in store for this s 
One would not have much difficulty in 
quoting instances where equally eatisfao- 
tory results have been obtained in 
mining work. 

Electric pumpiog machinery forms a 
very necessary part of the equipment of 
an up-to-date mine in which the officials 
leave no stone unturned to prepare 
themselves for coping cage with the 
encroachments of water. he South 
Staffordshire mine-owners have for a 
long time past been considering a very 
large scheme whereby they are hoping, 
when the Midland Power Distribution 
undertaking is able to commence 
supply, to employ electricity for pamp- 
ing purposes in connection with mines’ 
drainage. This will be an important 
scheme, and as the Midland Company 
now looks like getting on with the 
erection of generating works, it will 
doubtless take practical shape very 
soon. 

To a large extont we suppose that 
electric mining equipments have been 
developed in the hands of two or three 
electrical engineering firms, and in the 
front rank of these few must stand the 
name of Messrs. Scott & Mountain. 

We illustrate in connection with this 
article some of the special sets of plant 
which have been made by this firm 
from time to time, these, of courge, 
being only specimens of a great number 
of other sets of machines supplied in 
connection with electrical power trans- 
mission in all classes of mining and 
colliery work since the firm com- 
menced their manufacture many years 
ago. 


ST. AntHoNy’s FALLs: EXTERIOR View oF Power HOUSE. 


the employment of electric motors for machine and tool Some time ago they were approached by the сара of в 
driving in ordinary factories. The figures issued not long large ironstone mine in the North of England, who were 
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desirous of unwatering one of their mines that had lain idle 
for some years, and in which the water had accumulated to 
a depth of over 200 feet. In order to have a pumping plaut 
that could easily be moved about as the level of the water 
essre. Scott & Mountain designed the com- 


was lowered, 


Sr. ANTHONY's FALLs: Rotary CONVERTERS IN A SUB-STATION. 


bination of centrifugal pump and electric motor shown in one 
of the ршн illustrations. 

The output of this pump against a head of 100 feet is 
1,000 gallons per minute, and when lowered to the bottom of 
the mine where the water would have to be raised 300 feet 
it would still deliver as much as 750 gallons. 

To generate the current required by the motor, Messrs. 
Scott & Mountain supplied one of their well-known Tyne 
dynamoe, driven by a vertical compound engine of 150 
brake horse-power, but capable of developing 200 B.H.P. 
when running condensing. This engine, shown on page 
939, is controlled by a Proel governor, and 
is constructed to run at a constant speed 
of 125 revolutions per minut». 

The illustration on page 940 represents 
asmaller combination of pump and electric 
motor, the latter being one of Scott and 
Mountain's enclosed type, built to run in 
position where there i» much dust or dirt 
about, or where the motor is liable to 
injury from any cause and has to be 
specially well protected. This plant, 
together with three others of identical 
design, was supplied for use in the Glas- 
gow District Subway for pumping from 
the tunnels, and very satisfactory results 
have been obtained fiom their use. 

The motors are of the firm’s latest 
design, and develop about 2 H.P. each at a 
speed. of 1,225 revolutions per minute, the 
power being transmitted to the pump by 
means of spur gearing. 

The haulage plant is of special design 
constructed to draw an average load of 
25 cwta. at the rate of 100 feet per minute, 
with sufficient margin of power to easily 
do its work if the load be increased to 
35 cwta. 

The motor is connected to the drums hy 
means of machine cut worm gearing, the 
steel worm revolving in a bath of oil, so that a maximum of 
power is obtained with a minimum of noise and loss by 
friction. 

Messrs. Scott & Mountain have recently installed some 
very large electrical transmission plants in the North of 
England, in Scotland and in South Wales; and it is to be 
hoped that as engineers and mine managers come to 


appreciate more and more the many advantages electricity 
offers, particularly for work similar to that described above, 
most of the prejudice that undoubtedly still exists against 
this method of transmission, will be overcome. 

In the case of the centrifugal mining pump first referred 
to, it does not need any special training to 
grasp the fact that no other system of 
conveying power from the surface to a 
movable machine underground cau ap- 
proach electricity in general convenience 
and utility. The unwinding of a few 
coils of cable from a drum, and even the 
suspendinz of it from the roof or walls of 
the tunnel, are a very small matter com- 
pared to the laying and careful jointing and 
fixing of pipes that would be required in 
the case of compressed air or steam, the 
only two formidable rivals to electricity 
in this class of. work. 


ST. ANTHONY'S FALLS WATER- 
POWER PLANT. 


(Concluded from. page 902.) 


THE commutator is designed so that the 
current density at the point of contact 
with the brushes doas not exoeed 85 
amperes per sq. in. at the full rating of the 
machine, and the difference of potential 
batween commutator bara is very low. 

There are two 100-kw. six-pole exciters, running at a 
speed of 280 revolutions per minute, and wound for a voltage 
of 575 volts at no load, and over-compounded to 600 volta at 
full load. These machines have armatures of the ironclad 
type, ventilated in practically the same manner as the machines 
previously described. 3 

The switchboard installed in the station was especially 
designed with a view to having two separate seta of bus bars, 
so that the attendant in charge may ran any particular 
machine on either of the two bus bars. The switchboard 
consists of 23 panels, as follows : — 


Sr. ANTHONY's FALLS: VIEW oF TRANSFORMERS, 


One station. panel, equipped with one 750-volt illaminated 
dial Weston voltmeter, one 2,500-ampere, 600-volt Thomson 
recording wattmeter, the panel being surmounted with a 12- 
inch dial eight-day clock and head- piece. 

Five alternating current generator panels, each equipped 
with one 200-ampere, dead-beat, inclined coil ammeter ; one 
5,250-volt inclined coil voltmeter and station transformer ; 
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one generator rheostat ; one high-voltage main switch (porce- 
lain chamber); two single-pole field switches; one two-point 
phage lamp switch ; two pilot lamps; one phase lamp ; one 


NiacARA SUSPENSION BRIDGE. (Seo page 914.) 


potential plug; one 
700 -kw. single- 
phase. indicating 
wattmeter and 
three fuse blocks. 

Two continuous 
current railway 
generator panele, 
each equipped with 
one 1,200—2,000- 
ampere circuit 
breaker; one 2,500 


am illuminated 
ial Weston am- 
meter; one gene- 


rator rheostat ; one 
lightning arrester ; 
two single- pole, 
double-throw main 
switches ; one light- 
ning switch; one 
two-way field 
switch ; one poten- 
tial plug; one pilot 


tended description, although it might be interesting to refer 
to some of the most important features of its construction. 

The first and greatest aim in the manufacture of any 
transformer is to thoroughly insulate the high potential from 
the low potential windings. is is accomplished in this 
transformer by the method of cooling, which admits of a 
heavy insulation being placed on the coils without undaly 
restricting the radiation of heat. In addition to this, solid 
diaphragms of heavy insulation are placed between the high 
and low potential coils. Air ducts separate this diaphragm 
on either side from the adjacent coils. 

How effectively this insulation fulfils its duty may be 
judged from the fact that the transformers for this plaut were 
tested with a 20,000-volt potential between primary and 
secondary windings, and it could have safely been tested for 
considerably higher voltages. Transformers of this type 
have been built for higher voltages with similar insulation, 
and have successfully withstood a test of 80,000 volts. 

Another one of the problems connected with the building 
of large electrical apparatus is to properly dispose of the heat 
generated within the windings. This problem has been very 
successfully met in electrical apparatus which has revolving 
parts by so designing these parts that they act as blowers, 
thereby forcing currents of air through the revolving parts. 
It is not surprising, then, that this method, which has proved 
so thoroughly satisfactory in revolving apparatus, should 
prove equally satis- 

actory in etstio 
transformers. 

In pies to pre 
sent proper 
amount of surface 
to the circulating 
air, the coils of the 
transformers are 
separated from each 
other by narrow air 
ducta, and the sheet 
iron of which the 


lamp; опе r«8ist- 
ance lamp; two 
bus wires on the 
back. (Equaliser switches are furnished, but are located at 
the generator). | 

Five alternating current feeder panels, each equipped with 
one 200-ampere, dead-beat, inclined-coil ammeter, one 200- 
ampere, 3, 500-volt alternating three-phase Thomson recording 
wattmeter, and two station transformers; three porcelain 
chamber, high voltage triple-pole switches; one pilot lamp; 
eix bus bars at the back; one indicating wattmeter, 700 kw. 
capacity (single-phase type), and three fuse blocks. 

Eight special railway feeder panels, each equipped with 
two 300—500-ampere, circuit breakers; two 200-ampere, 
round pattern, Weston ammeters ; one pilot lamp; two single- 
pole main switches; two bus bars at the back. 

Two exciter panels, each equipped with one illuminated 
dial Weston voltmeter ; one round pattern Weston ammeter ; 
one rheostat; two single-pole, double-throw, main switches; 
two single-pole field switches; two bus bars at the back; one 
automatic circuit breaker, 

The static transformers employed in this plant are of the 
standard air-blast type, and are 21 in number, of 233 kw. 
capacity each. Six of these are placed in the main station 
for the purpose of raising the generator voltage from 3,450 
to 6,900 volts, and the remaining 15 are placed in the three 
Bub-statione, two containing six, and the third three. 

This type of transformer is too well known to need an ex- 


St. ANTHONY'S FALLS: TRANSFORMERS. 
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(See page 9+.) 


into the surrounding atmosphere, having absorbed the best 
in its passage through the transformers. 
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So carefully and thoroughly has this system been carried 
out, that each transformer has some 850 square feet cooling 
surface. As & result, no portion of the windings has a tem- 

ure rise of more than 35° О. above the surrounding 
air after having carried their full rated load for an indefinite 
time. 
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It is a fact bidon of note that this very effective cooling 
is accomplished with an expenditure of power of jth of 1 
per cent. of the capacity of the transformer. 

The efficiency of these transformers is a fraction under 
98 per cent. While this is not as high an efficiency as can 
be obtained in the design of transformers, it representa тна 
tically the most economical design where power is as p 
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A three-phase open magnetic circuit inductance coil is 
placed between the transformer and each rotary in order to 
give greater range of adjustment of the direct current voltage 
of the rotary. | 

Oa most power transmissions there is sufficient inductance 
in the system, due principally to the inductance of the line, 
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to allow a considerable range of adjustment in the voltage of 
the rotary by changing the field excitation, without any con- 
siderable idle current bei uoed. 

In this transmission, due to the comparatively short dis- 
tances between generator and rotary and to the extensive 
use of cable rather than overhead line, the inductance of 
the system is so low that the introduotion of i this artificial 
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lo produce as it is in this plant. Good regulation rather 
than extremely high efficiency is, of course, to be desired in 
water-power plant, and consequently the transformers were 
designed for the very close regulation of 1 per cent. from no 
load to full load. 

The transformers are thoroughly protected by an enclosure 
case, no portion of the wiudiogs being exposed. The 
high potential coils have their terminals brought ont through 
the casing in poroelain bushings, and rabber-covered cables 
connect terminals to the lines. 


PA 


F PowER HOUSE. 


inductance is necessary in order to get the desired flexibility 
in the voltage. 

There have been installed in the three sub-stations five 
rotary converters. Two of these convertera are in what is 
known as sub-station No. 1, located in the heart of the city 
of Minneapolis, and are 9,000 feet from the power station, 
current being transmitted at a pressure of 3,500 volts over 
two triple-oonductor, paper-insulated, lead-covered cables, 
each conductor equal to 3 —0 B. and S. furnished by the 
National Underground Conduit and Cable Company; one 
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is in sub-station No. 2, located in Minneapolis, and 23,700 


feet distant from the power station, and operated at the same 
potential as No. 1 station, by one triple-conductor cable, 
each conductor equivalent to 4—0 gauge; two are in sub- 
station No. 8, located in St. Paul, distant 10 miles from the 
power station. The current is transmitted at a potential 
of 12,000 volts through one triple-conductor cable, made 
up of three 1—0 B. and S. wires. 

These converters are of the 8-pole type, of 600 kw. capacity 
each, and operated at a speed of 530 revolutions, giving 580 
volts on the direct current sides at all loads up to normal. 

The armature is of the ironclad type, and is thoroughly 
ventilated by means of Ta-inch ducts. The armature spider 
is calculated for a safety factor of 6, and so constructed that 
all shrinkage strains are obviated; the lamir æ are dove- 
tailed into the armature spider, dispensing with the use of 
bolta iu the core. 

The commatator is assembled on a separate spider mounted 
upon the armature spider. The voltage delivered to the 
А.С. side of the rotaries is approximately 350 volts. 

The switchboards for the three rub-stations consist of 10 
blue Vermont marble panels, divided into three unite, two 
having two alternating and two direct-current panels, and 
the other one alternating and one direct-current panel. 

Each continuous current panel is equipped with the 
following apparatus : One 650-volt, inclined coil, dead-beat 
voltmeter; one 1,500-ampere, inclined coil, dead-beat am- 
meter ; one pilot lamp ; one potential plug ; six single-pole, 
quick-break switches, | 

Most of these details have been taken from the Street Rail- 
tay Journal, while the British Thomson-Houston Company 
have been good enough to lend us illustrations. 


NIAGARA SUSPENSION BRIDGE. 


THEBBN'ÍS now building across the Niagara gorge, near the famcus - 


Queenston Heights, a great suspension bridge, which, when it is com- 


pleted, will be the only structure of the kind spanning the mighty 


aod famous chasm where tourists find such rare delight. A peculiar 
fact in regard to the bridge is that it will occupy the id: ntical eite of 
a bridge that was built in 1851-52, and which was destroyed by a wind 
storm on February 1st, 1864. Anotker interesting fact is that the 
bridge is being built by the International Traction Oompany, the 
$15,0C0,000 syndicate that recently came into poesession of all the 
electric traction roads in Baffalo, Nisgara Falls and locality, as well 
as the upper steel arch that crosses the gorge near the Falls of 
Nisgara. It is the company’s intention to operate an international 
belt line around the gorge when its suspension bridge is finished. 
This will make a most delightful ride, and it is one that the great 
majority of those who visit the Falls will take. 

The new bridge will bave a cable span of 1,040 feet, while the sus- 
pended span will be 800 feet. Tae width of the roadway of the 

dge will be 25 feet on the inside, a space that will afford room for 
a single track for electric cars ranning through the centre, and also 
for carriages to pass on either side of the track. The structure will 
be supported by four cables, cach composed of 14 wire ropes 2} 
inches in diameter. These cables are now in position. The ropes of 
which they are made once formed the cables of the cld upper suspension 
bridge at Nisgara Falls. This old bridge had a much longer span 
than the new bridge, while the anchorages were lccated some distance 
back from the towers. This caused the use of very long cables, and 
for the new bridge these cables were out in half, and the ropes so cat 
used for the cables of the new bridge. But in this form, however, the 
ropes are not long enongh to entirely fill out the cable span and reach 
back to the anchorages, and for this reason eye-bars are used to piece 
out about 74 feet at each end of tke cable span, and also from the 
towers back to the anchor pits. This is the first suspension bridge 
at Niagara ever constructed in this manner, and for this reason it is 
particularly interesting. It will also be the first sutpension bridge 
to carry a trolley car across the river. The towers of the bridge are 
four in number, two on each side of the river. The towers on the 
New York side have a height of 26 feet, whiio the towers on the 
Canadian side are but 18 feet high. This bringe their tops level with 
one snotker, owing to a difference in the height of the cliffs. 

The towers stand on the top of the high banks, but the bridge, 
strange to say, will swing midway between the surface of the river 
and the tops of tke cliffs. Its height above the river will be 65 feet, 
and it will be just 15 feet above the tracks of the Gorge road, the 
trolley line running throvgh the gorge. This is quite unlike all of the 
suspension bridges at Niagara so well known to the public, for they 
were built even with the top of the river banks, fully 200 feet above 
the rapid running waters of the tumultuous lower Niagara. This 
location of the new bridge is similar to the structure above referred 
to as having been destroyed, and it will make it quite convenient for 
the electric cars to reach it from the gorge. 

Oa both sides of the river long approaches to the bridge baye been 
constructed, and these will have doubie tracks in order to afford cars 
every facility for passing off and on the bridge. The grade of these 


approaches is easy, and both ran to the north, one toward Qieens ton 
Oatario, on the Canadian side, and that on the New York side toward 
the village of Lewiston. | 

Between the osbles at the New York end of tte b idge a lame 
movable platform has been erected to accommodate the workmen who 
are placing the suspenders in order that the floor, beams and girders 
may bs put in place. The work cf erecting the steel will begin at tte 
Now York end and proceed toward Canada. As section by sec'ion is 
built the swiogirg platform will move out across the river, at all 
times affording the men safe quarters in which to work. It is nct 
expected that the erection of the steel will occupy many menths, for 
the parts will bə put ia place with wcnderfol rapidity, and b. fore 
summer the structure will be ready for the electric car s vice bet reen 
the two countries. 

The metal that will b» placed ia the biidge will weigh 8:0 tons, 
while the cables will weigh 200 tons. The capaci y of the b.idge 
will be such that it will easily taka care of the heaviest electric 
cars likely to be run in the Nisgara region, together with a 
uniformly distributed load cf 40 lbs. to the square foot стег the 
entire structure. an 

The erection of this bridge recalls to mind the fact that the bridge 
that formerly occupied the site was built about 50 years ahead of the 
demands of the times. It was a wooden structure. A short time 
previou: to the sterm that rained it, a great fioe of ice 
passed down the river. It was evident to the bridge officials that 
the guys near the water's edge were in imminent danger of bing torn 
away, and so men were ordered to harr.edly remove them ap out of 
danger. This was dons. The masses of ice passed on dowa to Inks 
Ontario. Fair weather followed. The men ia charge of the bridge 
forgot to refasten the guys, aad while ia their loosened conditions 
hurricane awept down the canyon b:tween the rocky cliffs The 
bridge was soon swinging back and forth on the storm, and aboat 
eleven o'clock that morning a portion of tho superstructure was torn 
from its supports, ard fell into the river. As the bridge was not 
financially profitable, it was never rebailt, and for years 16 contineed 
to drop away piece by picce, until when the new bridge was started 
there was nothing but a remnant of the saperstracture and the cables 
to cut away. But with the fall cf these thera passed away cns ol 
the most interesting of the Niagara landmarks. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued. from page 938.) 


German Cable Stations.—The Times Berlin oorre- 
spondent says that the rumour that Germany had offered to exchange 
a cable station in the Oarolines for a similar station in the Pailippines 
is contradicted there. As the Americans already have Guam, in the 
Ladroner, it is rather difficult to see what special value another 
station in the Carolines would have for them. 


The Pacific Cable.—The views of tbe Council of the 
British Empire League on this subject are quite clear. At the meet- 
ing held last Monday at Westminster, cablegrams from Colonel 
Denison, President of the League in Canada, urging the reconsidem- 
tion by the Imperial Government of the proposals to support the 
establishment of a Pacific cable, were considered. It was moved by 
the Hon. W. P. Reeves (Agent-General for New Zealand), seconded 
by Mr. F. Faithfull Begg, M.P. :—(1) “That this Council notes with 
pleasure the action of the Australian Colonies and New Zealand, is 
offering to guarantee an increased proportion of the cost of an all. 
British саб'е, and expresses satisfaction that the Dominion of 
Oanada is willing to share the remaining proportion with the mother 
country ; (2) that in view of the undoubted value of the Pacific cable 
to the Empire, and of its prob: bly profitable results as a commercial 
enterprise, the Committee expresses a hope that every effort will b: 
made to overcome any obstacle that may delay the ion of 
the mother country in the undertaking.” After a discamion, in 
which the Dake of Devonshire; Si- Frederick Young, Sir William 
Des Voerx, Sie Walter Peace (Agent-General for Natal), sod 
General Laurie, M.P., took part, the resolutions were unanimossy 
adopted. As this matter bas been under consideration for the lae 
10 or 12 years, it seems almost inconsiderate to hope that the Govem- 
ment should come to any hurried decision. 


Reduction of Cable Rates to India.—At a meeting 
of the Council of the British Empire League, held last Monday in tbe 
Grand Committee Room, Westminster Hall, under the presidency ol 


. the Dake of Devonshire, the following resolution was proposed by 


Lord Darby, president of the Liverpool branch, seconded by Bir 
Frank Forbes Adam, chairman of the Manchester branch itt 
and unanimously adopted :—“Tcat the Liv 1 branch having 
drawa the attention of the Council to the сато, rates charged pet 
word on cablegrams between the United Kingdom and Iodis its 
hereby resolved that the Oouncil shall use every means in its power 
to obtain a substantial reduction in such rates.” It is doubtless sech 
indicaticns of opinion as these which inspire the editor of the 
Investors’ Review with misgivings, if one may jadge from the following 
remarks which appear in that Review. He writes:—" Something !! 
evidently being done with reference to a reduction iu the cable rate 
for India. As we have so often pointed out, the rate is relatively the 
highest to any important country—a state of affairs which does not 
rfizct credit upon either the Government or the companies cor 
cerned. Merchants both in India and in this country have been 
moving in the matter, and according to advices from Simls, tbe 
Government is apparently bestirring itself. The best 
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would be to reduos the rate from its present figure of 4s. per word to 
about 2s. Gd., the possibility of loss by this change being divided 
between the companies and the Government. Arrangements on 
fhese lines have proved satisfactory in regard to Australia and the 
Oape, and there is no reason why equally good results should not be 
obtained in this case. It is always difficult to induce either Govern- 
ments or companies to see the necessity for altering existing con- 
ditions, but the present agitation is likely to focal the desired 
object." This is very well as far as it goes, but one point seems to 
escape general attention as far as these Government guarantees go, 
and that is, that there are two ende to а cable route. Why Australia 
ot India, as the case may be, should stand guarantee to procure a 
reduction of rates which is quite as beneficial to England as to either 
India or Australia or the Oape, to the cable route con- 
cerned, is not very clear, nor does it seem at all equitable. The 
reduction of rates to India is quite as much an advantage to the man 
who sends a message from London to Bombay as it is to him who 
telegraphs from Bombay to London. Therefore, if a guarantee be 
asked for, the Home Government should share in this with the 
Government of India or Australia, as the case may arise. 

A meeting of the Parliam Committee which has been formed 


Henniker Heaton 


approval of a scheme for securing the reduction of the telegraphic 
rates between England and India from 4s. to 2s. per word, and that 
details of the scheme were on their way home, and would in due 
course come before the Government. 

Reuter's Simla correspondent telegraphed on June Ist that a 
despatch bas been sent submitting proposals to the Secretary of 
State for India to secure a reduction of not less than 50 per cent. on 


the present telegraph traffic between India and Europe. 


Telegraph Communication with Cebu.—The Eastern 
their Manila-Tloilo cable has been extended to the town of Cebu, thus 
aoe direct cable communication between Manila, Iloilo and 


Telegraphic Interruptions and Repairs:— 
Олвім. Down. 


Repaired, 
Bonny-Oameroun ... ... May 29th, 1899  ... cis 
Lourenoo Marques-Mosam- 
bi 6 eee eee May 26th, 1899 eee eee 
Pars-Maranham ees , April 10th, 1899 ... ses 
Assab-Massaouah  ... ... May 23rd, 1899. ees 
Amason Oompany’s cable— 
Cable Gurupa . . June 11th, 1898 , - 
LANDLINES. 
Communication between 
Salonique and Monastir March 16th, 1899 ове eee 
unication with Jére 
mié and Port de Paix} May 20th, 1899 .. ses 
9 with 8 
корап wa | May 18th, 1899 ... és 
Line between Antofagasta 
and Cochabamba (Bolivia) May 9th, 1899 $2 - 
Baigon-Bangkok E June 2nd, 1899 .. June 3rd, 1899 


Telegraphs im the Soudan.—We learn that the storm 
which washed away some six miles of the Wady Halfa-Abu Hamed 
Railway has also the effect of temporarily interrupting tele- 
graphic communication with Khartoum. Besides the “wash out” 

reported, we are informed that the line suffered considerable 
damage beyond the point first reported as damaged. 


Telephone Exchanges.—The usual return has just been 
issued as & Parliamentary paper relating to telephone 
сам by the Post Office in the United Kingdom. It seems, says 
Times, that by the end of last year 49 such exchanges had been 
opened, of which seven are now without subscribers. On the last 
day of 1896, 1897, and 1693, the total number of subscribers was 
wi nda and а 
w ve given oe to leave any exchange is 45. Seven new ex- 
changes were opened last year. 


The Telephone System.—On 2nd inst. a deputation 
from the National Ohamber of Trade waited on Mr. Hanbury at the 
Дагон Дын urge the Government to proceed with the Telephone Bill 
during Present session. Mr. Hanbury, in reply, expressed his 
satisfaction at receiving so important & deputation. felt so 
strongly that it was essential to make the telephone service as wide- 
spread as possible that he would be prepare d, when the Bill was 
read a second time, to its proposals very much beyond the 
srg огон and to extend them to all urban sanitary districts. 

It been stated that Mr. Faithfull Begg, MP., and Mr. O. 
McArthur, M.P., convened a conference of Members of Parliament 
favourable to the nationalisation of the telephones for yesterday at 
the House of Commons, 

In the House of Commons last week on the vote to complete the 
sum of £3,638,390 for salaries and working expenses of the Post Office 

h services, Sir J. B. Maple called attention to the greatly 
increased expenditure in the maintenance cf the postal telegraphic 
services. He е! there was a great wasto of money in this branch 
of the service. instanced the case of some private wires which 

been attached to bis place of business by the Post Office. He 


tively, and the number of subscribers 


had had an estimate from the National Telephone Company to supply 
the service at half the cost, and as the Post Office to amend 
their charge a change was being made, and the Post Office were 
taking down all their posts and wires for two miles and a half. He 
knew of a similar case in the same neighbourhood, and the same 
thing was also being done in the country. He thought that to lose 
businesa in that way showed bad ment on tbe of the 
Post Office.—Mr. Hanbury said the monopoly of the Post Offica did 
not extend to wires, whether telegraph or telephone, between houres 
or properties belonging to private individuals. The service his hop. 
friend referred to was not essentially part of the Post Office work at 
all. In regard to such services they were in keen competition not 
only with the National Telephone Company, but with any company who 
might undertake the work, and as the Post Office had plenty of public 
work of their own to do, they had recently been rather unwilling to 
extend the system of private wires where the distances were com- 
paratively short. The private wires they were perhaps willing to 
extend were the longer ones. For instance, they were now, he 
believed, laying private wires between London and Edinburgh.. He 
could not undertake that tbe Post Office would go further than they 
had gone already. They bad reduced the charges in private wires 
to a certain extent, and he was afraid that if his hon. friend was not 
content with their charges he would have to go to the National Tele- 
pone ‚аршу. After a short further discussion the vote was 
agre 

The Liverpool Obamber of Commerce has presented a petition to the 
House of Commons with reference to the Government's Telephone 
Bill. The petitioners state that as the result of their inquiries they 
find that the municipalities of the country are at present without 
knowledge of the actual terms upon which they should establish tele- 
phone undertakings, and they are not, therefore, in a position to 
express fully their opinions on the subject of the ca any Not one 
of the 114 boroughs scheduled in the National Telep one Company's 
(No. 2) Bill is said to be likely to undertake & munici telephone 
service in competition with the company. Farther, it is known that 


the majority of municipalities support the principle of the nationalisa- 
tion of the bones. The petitioners, according to the Times, are 
in sympathy with the view of the London Chambsr of Commerce, 


that the Telephone Bill should be withdrawn until the promised 
inquiry has been made into the subject of municipal trading. After 
setting out Mr. Hanbury’s admissions and giving a general summary 
of the present position, the petitioners pray that the Government 
will reconsider the Bill, will favourably consider the recom- 
mendation of the Liverpool and other important chambers of 
commerce of the United Kingdom, and will acquire, upon terms that 
are fair and reasonable as between the nation and the company's 
shareholders, the undertaking of the National Telephone Company, 
and work the whole system of telephones as a department of the Post 
Office, or ав а separate department. 


Wireless Telegraphy.—A correspondent says :—“ Mr. 
A. Jennings, a young member of the local telegraph staff, has been 
lecturing at Port Elizabeth on wireless telegraphy, and exhibiting an 
apparatus of his own invention. In the course of the lecture mes- 
sages were transmitted and received at the rate of 20 words a minute. 
Mr. Jennings bas been working at his idea for three years, and his 
i ain is said to be mcdelled on different ideas from that of Mr. 


CONTRACTS OPEN AND OLOSED. 


. une 9th. The Corporation wants шеп 
225-kw. ct t h d steam 
А Official Notices ” May 19th. ем PM 


Blackpool.—June 20th. The Corporation wants tenders 
for 6,000 tons of slack, 3,250 gallons of oil, and 138,000 carbons. 
Bee “ Official Notices " June 2nd. 


Canary Islands —July 16th. Tenders are being invited 
until July 16th by the Spanish Post and Telegraph Authorities in 
Madrid for the concession for the establishment and working of a 
telephone system between Haria and Arrecife with three intermediate 
stations on the island of Lanzaroto, Canaries. Tenders to be sent to 
La Direccion General de Correos y Telegrafos, 10, Callede Carretas, 
Madrid, whence particulars may be obtained. 


Dudley.—June 17th. The Electric Lighting Committee 
wants tenders for water-tube boilers, economiser, steam dynamos, 
balancers, switchboard, cables and street work, arc lamps, and travel- 
ling crane. Bee “ Official Notices" May 19th. 


France.—June 22nd. "Tenders are being invited until 
the 22nd inst. by the French Post and Telegraph authorities in 
Paris for the supply cf 510 tonsof galvanised iron wire, 3 and 4 mm. 
diameter. Particulars may be obtained from, and tenders are to 
be sent to, Le Sous Secretariat d'Etat des Postes et des Telegraphes, 
Rue de Grenelle, 103, Paris. 


Hackney.—June 13th. The Vestry invites tenders for 
trenching, troughing, cables, joint boxes, jointing and house services. 
Bee “ Official Notices” May bth. 

Halifax.—The Watch Committee wants tenders for the 


wiring of the new Halifax Police Courts. See our Official Notices " 
Jane 2nd, 
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Huddersfield.—June 12th. The Corporation invite 
tenders for the electric equipment of their present steam tram 
service, also for works to be executed, plant and machinery to be 
supplied, as follows:—Contract No. 1.—(Section A) engines and 
appurtenances, overhead travelling crane; (B) direct current 
generators, switchboard, station lighting, motors, cables, trolley poles, 
controllers, &c.; (C) cableways, overhead construction, trucks, and 
car bodies. Contract No. 2 —(D) steam boilers and accessories ; (E 
condensers, valves, heaters, pumps, &c. ; (Е) economizer, elevator an 
conveyor. Any contractor may tender for the whole or part of the 
work included in Contracts Nos. 1 and 2. Specifications on appli- 
cation to the Borough Engineer, 1, Peel Street, Haddersfield. 


London, W.C.—June 13th. Tenders are wanted for 
carrying out an electrical installation at Mr. Wyndham’s new theatre, 
Charing Oross Road. See our Official Notices Jane 2nd. 


Spain.—June 25th. Tenders are being invited until 
June 25th by the municipal authorities of Alcala la Real (province 
of Jaen), for the concession for the electric lighting of the town 
during a period of three years. Particulars may be obtained from, 
and tenders to be sent to, EI Secretario del Ayuntamiento de Alcala 
la Real (Jaen). 


Teneriffe.—June 14th. Tenders are being invited until 
June 14th by the 8 Ministry of Public Works in Madrid for 
the concession for the construction and working of an electric tram- 
way between Santa Crus de Teneriffe and San Oristobal de la Laguna, 
Teneriffe. Tenders to be sent to La Direccion General de Obras 
Publicas (Ministerio de Fomento), Madrid, whence particulars may 
also be obtained. 


West Africa.—July 10th. The Compegnie de Mozam- 
bique, of 45, Rue do Alecrim, Lisbon, is inviting tenders until July 
10th for the concession for the establishment and working of & cen- 
tral electric power station at Beira for lighting and power purposes 
during e period of 25 years Particulars from, and tenders to, above. 


CLOSED. 


Brightom,—The Corporation has accepted the tender of 
Messrs. Fowler-Lancaster, Limited, for the supply of auxiliary 
switchboards and switchboard gallery at the electricity works, at 
£1,344 91. The other tenderers, as given in the Contract Journal, 
were:— 


£ в. d 
Nalder Bros. & Thompson, Limited бе e КА . . 1,448 0 0 
Laing, Wharton & Down, Limi ted 828 " m .. 1,87 0 0 
Siemens Bros. & Co., Limited m" $4 "T $3 .. 1,40 0 0 
Crompton & Co., Limited m © . . 1,850 0 


Hereford.— The Council has received the sanction of the 
Local Government Board to the £20,000 electrio lighting loan, and 
has given the contract for iron roofing to Mesers. Alexander & Duncan, 
£394 odd, and for dynamos, engines, boilers, &c., to the India-Rubber 
e Bilvertown, to be completed by October ist. Fifty - four 
applications had been received for the post of clerk of works. 


London,—The Shoreditch Vestry, at the meeting on 
Tuesday, considered the following tenders for the supply of a small 
direct current motor transformer for the meter testing room :— 


Brush Electrical Engineering Company .. T T «e .. £58 

Electric Construction Company (without switch gear) 15 .. 69 

Mather & Platt. vs Š by ug i ae Ss . . 18l 

T. Parker, Limited i4 jx e i ©з T "n .. 120 

Biemens Bros. & Co. .. pi T T Ws ws sa .. 176 
The tender of the Brush Electrical Engineering Company was 
accepted. 


Tenders as follows were received for laying the conduits required 
in connection with the new arc lighting extensions :— 
British Insulated Wire Company .. 
W. Griffiths — ..  .. .. .. e 
The offer of the British Insulated Wire Company was accepted. 
The following firms tendered for the supply of machinery required 
for the new workshop :—Messrs. Aublet, Harry & Co., Archdale & Oo., 
Buck & Hickman, and Moser & Co. Oa the advice of the chief 
engineer the Vestry “ор the tender of Messrs. Archdale & Oo. 
as follows :—One 6-inch back gear lathe, self-acting, screw cutting, 
£60; one sensitive drilling machine, to drill up to 3 inch, £20; and 
one double gear drilling machine, to drill up to 1} inch, £37. 


Manchester.—The Electricity Committee have accepted 
the tender of the Westinghouse Electric Company, Limited, for the 
supply and erection at the Bloom Street generating station of four 
1,800-kw. combined engine and dynamo machines. 


. 5s. Bd. per yard. 
6s. 


n 


Peterborough.— At the Town Council on Friday last the 
following tenders were accepted for plant in connection with the 
proposed electric light works :— 


Boilers and economisers: E. Danks & Со... "e 46 vs 650 
Willans engines: The General Electric Company, Manchester 1,052 


Battery: Prichetts & Gold s 1 -— К 840) 
(and £55 maintenance; 

Switchboard: Crompton « Co. zi T si és oe 634 

Piping: Ashton, Frost & Co., Blackburn. T "m 8 1.700 

Cables: Callender's Cable and Construction Company 26 8,961 


An amendment was proposed to the tender of Messrs. E. Danks 


and Co. by Councillor Reseley, and seconded by Mr. G. Keeble, on 
Sy ground that the firm did not pay the recognised standard rate 
wages. 


Reigate.—The Contract Journal gives the following list 
of tenders received and accepted for the supply and erection of plant 
for the Town Council: (Contract No. 1) two water-tube ers, 
economiser, brick work and flaes; (2) steam, exhaust and other pipes, 
steam pumps, &c.; (3) two 100-kw. and one 30-kw. steam alternator, 
8-ton overhead travelling crane, and sub-stations’ equipment; 
(4) switchboard and instruments; (5) mains, lamp-posts, lamps and 
fit t— 


Contract No. 1. 


£ s.d. 

R. Hornsby & Bons, Limited ee oe ee oe oe 2,476 10 0 

Babcock & Wilcox, Limited E ee . (accepted) 2,118 0 0 

Stirling Boiler Company  .. "P - vx = .. 1,980 0 0 

D. Stewart & Co. m - és ы bs А .. 1,938 0 0 
Alternative tenders. 

Babcock & Wilcox, Limited m ©» EN ЯР . . 2043 0 0 

9 . » LI] ee ee. ee ee СЕЈ 1,981 0 0 

OoxTrAACT No. 2. ° 

| £ s.d 

G. Walles & Co. ee eo ee ee ee ee e@ 1,760 10 0 

Ы Ј. Spencer, Limited oe ee 0 oo * * oe 1,730 0 0 

Babcock & Wilcox, Limited . (accepted) 1,679 0 0 


Conrnact No. 3. 


£ s.d 
8. Z. de Ferranti, Limited .. EN TT „ 5,797 8 0 
British Thomson- Houston Company, Limited 5,358 0 0 
J. Fowler & Co., Limited. m ‘a vs . 5.277 0 0 
British Schuckert Company, Limited 5,094 0 0 
Bertram Thomas ks ia ee з 4,978 0 0 
Brush Company, Limited .. 4,820 18 6 
Crompton & Co., Limited. 4,779 0 0 
W. H. Allen & Co., Limited.. Lr 82 bá ө .. 4717 0 0 
Electric Construction Company, Limited .. (accepted) 4,602 0 0 
Rosling & Appleby .. МА s oe è Vs .. 4499 0 0 
Johnson & Phillips 4,465 0 0 
Mather & Platt, Limited АЕ ix E 4451 0 0 
Alternative tenders. 
S. Z. de Ferranti, Limited .. a a T T .. 5,210 10 0 
Bertram Thomas và z е T А Е .. 6278 0 0 
W. H. Allen & Co., Limited. . 4881 0 0 
[1] Т] ee ee ee ee ee о е 4,818 0 0 
Electric Construction Company, Limited a - .. 4,698 0 0 
» ‘i ES БА .. 4908 0 0 
Johnson & Phillips .. . 4747 0 0 
Mather & Platt, Limited 4,690 10 0 
» » ee oe ГЖ ) 4,674 10 0 
Conrract No. 4. 
£ s.d. 
Fowler-Lancaster, Limited (approximate tender only) 1,150 0 0 
J. Fowler & Co., Limite ИК x ane E . 926 0 0 
North Wilts Company, Limited 918 7 0 
8. Z. de Ferranti, Limited .. 862 15 0 
Bertram Thomas T 783 9 6 
Johnson & Phillips 69 0 0 
Edison & Swan .. T i is oid 689 0 0 
General Electric Company, Limited .. P "m .. 62410 0 
Cowans, Limited bu P (accepted, with extra bar) 674 0 0 
Crompton & Co., Limited Vs . 2 . 646 00 
British Schuckert Company, Limited 500 0 0 
Veritys, Limited se a vs 454 10 6 
Dobsons& Curtis Bros., Limited ., 496 15 2 
ГТ] [T] ee ee (x) ee 896 15 3 
Comrract No. 5. 
£ к.а. 
Bertram Thomas . 10,856 15 2 
Henley's, Limited  .. . 9,648 11 6 
Crompton & Co., Limited . . 9,577 8 9 
W. T. Glover & Co., Limited ht i ; . 9,878 6 0 
General Electric Company, Limited , T a .. 98,104 15 6 
Johnson & Phillips (one item approximate estimate) 9,063 13 8 
Callender's Cable and Construction Company, Limited 
(accepted) .. ET - es ia A е .. 8,767 18 7 
British Insulated Wire Company, Limited . 8,516 4 5 


Mr. F. H. Medhurst is the coneulting engineer. 


FORTHCOMING EVENTS. 


Friday, June 9:h.—At 6.30 p.m. The Institution of Junior Eagi- 
neers. Visit to the Bankside Works of the City of 
London Electrio Lighting Company. 


Institution of Civil Engineers’ Oonference. (Contiaued.) 


At 5 p.m. Physical Society, rooms of the Chemical Bociety, 
Barliogton House. Agenda:—1. Oa the Distribution ` 
of Magnetic Induction in a Long Iron Bar,” by Mr. 
С. G. Lamb; 2 “On the Absolute Value of the Frees'ng 
Point,“ by Mr. J. Rose-Innes. 


Monday, June 12th.—At 8 p.m. Röntgen Society. General Meeting 
at 11, Chandos Btreet, Cavendish Square, W. Portable 
Róatgen apparatus, for field and ward work, will be 
demonstrated and described by Major Beevor, R. A. M. C. 
J. Hall Edwards, Esq., and Mr. H. W. Cox; a new 
B'ereoscope will be demonstrated for Mr. Gregory, by 
F. W. Watson Baker, Esq.; Dr. Walsh will also show 
a new Stereoscope. 


Wednesday, June 14th (also 15th, 16th, and 17th). Oonvention of 
the Municipal Electrical Association at 
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NOTES. 


The Wehnelt Interruptor.—Mr. Harry W. Cox, the 
well-known maker of induction coils, read a paper before the 
Röntgen Society on May 30:h, in which he described some 
important discoveries he had made in connection with the 
practical working of the Wehnelt interruptor in Ко пісер ray 
work. The great intensity of the discharge produced with 
the Wehnelt interruptor has its drawback in the fact that 
the X ray tubes hitherto used will not stand for any length 
of time. Mr. Cox has found that this nuisance is con- 
siderably abated by using tubes of moderately low vacuum. 
They do not give quite such a brilliant production of X rays, 
but they give excellent results and last longer. Such tubes 
can be worked from 10 to 20 minutes continuously. Tubes 
with large bulbs run longer than those with small balbs. 
With a 50-volt accumulator and the Wehnelt interruptor, 
little or no resistance need be inserted in the circuit, but with 
100 volta a variable resistance is necessary. Mr. Cox also 
found that with two interruptors connected in series in 100- 
volt circuit, the tubes run more evenly than when working 
with one. One specially valuable property of the Wehnelt 
interruptor is that there is no risk of burning up the coil, 
since the current is less when it stops than when it is working. 
Mr. Cox found with a working current of 7 or 8 amperes 
there was only 1 ampere when the interruptor stopped; with 
two interruptors in series the reduction was still greater. 
The liability of the interruptor to stop is reduced by putting 
an inductance in oirouit. When the active electrode of the 
interruptor was some distance from the cathode, it worked 
better than when quite close. The circulation of the liquid, 
according to Mr. Cox's experience, did not improve the 
working. He points out the danger of explosion, which 
arises from confining the gases in the cell byalid. The 
following are comparative times of exposure required with the 
mechanical break and the Wehnelt interruptor :— 


Mechanical break. Wehnelt interruptor. 


Thigh, knee .. 3 60 8 minutes.. 60 to 130 seconds. 
Chest . Db to 15 „ J} to 2 minutes. 


Pelvis... 8 to 185 „ *. 2 to З " 


Institution of Electrical Engineers.—The following 
are the words of the address offered to Her Majesty on the 
occasion of her 80th birthday by tbe Institution of Electrical 
Engineers :— 

To the Queen's Most Excellent Majesty. 

May it please Your Majesty: — We, Your Majesty's loyal and 
faithfal subjects, the President, past-Presidents, Vice-Presidentz, 
Oouncil, and Members of the Institution of Electrical Engineers, 
desire humbly to offer to Your Majesty our heartfelt congratulation 
on the completion of the 80th year of Your Majesty's great and 
glorious life, and we earnestly pray that Your Majesty may long be 
ee to reign over these realms, which for 62 years have been 

lessed under Your Majesty's beneficent away. 

(Signed) J. Wirsom Swan, President 1898-1899. 
S vanus P. THompsom, President 1899-1900. 
Watras G. McMirzas, Secretary. 


Utilising the Tides.—We read that the Southend Cor- 
ре has had a Utopian scheme brought before it by a 
ondon capitalist for constructing a huge sluice cea wall, at 
a cost of £600,000, with a view to utilising the tidal forces 
in connection with an electricity supply scheme for the town. 


The Southend Council should peruse our last week's article on 
“ Wave Motors” before going toodeeply into this proposal. We 
believe the great problem at Southend hitherto has been how 


to get rid of the mud, so that the visitors might see a little 

more of the sea, which the present inventor wishes to take 

advantage of. The point, therefore, which will appeal to the 

mind of the Council is the intention of the schemer to keep 

пы mud continuously covered by water 8 feet 6 inches 
eep. 


The Birthday Honours.—In the list of Birthday 
Honours we note that the Queen has been pleased to confer 
the dignity of a baronetcy upon Prof. J. S. Bardon 
Sanderson, while Mr. W. H. Preece, C.B., and Prof. Michael 
Foster are both promoted to K. C. B. Mr. Preece's brother 
н J. К. Preece), the Telegraph Engineer and British 

onsul at Ispahan, has received a C.M.G. 


Hughes on Ether Telegraphy.—Mr. Munro writes to 
вау that in the course of his experiments on ether telegraphy 
(see ante p. 883), Prof. Hughes made an observation which 
has a philosophical interest. He fouad that the local battery 
in the receiving circuit should be very feeble. One cell having 
its electromotive force reduced by resistance to 3% volt was 
enough, and more was likely to break down the high resist- 
ance of contact in the microphone. With a microphone іп 
the form of a ladder of needles (two parallel needles with 
others laid across them) in circuit with the cell reduced to 
zo volt and a telephone, there was no apparent contact 
between the needles permitting a current in the telephone, 
not even with 40 or more needles across. In fact, he har 
placed a pound weight on one of the cross needles without 
causing a current in the telephone. Nevertheless, such a 
microphone was quite sensitive to the ether waves. On in- 
oreasing the battery to > volt contact between the needles 
was perfect and remained so until disturbed. 


Observatories and Electric Tramway Currents.— 
In his report on the year’s work at Greenwich Observatory, 
the Astronomer Royal has the following regarding the effect 
of electric tramway and railway currents upon magnetic 
observatories :—“ The question of the protection of the Obeer- 
vatory from disturbance of the magnetic registers by electric 
railways or tramways in the neighbourhood has caused much 
anxiety during the past year. A number of euch railways 
are now projected, and the value of the magnetic registers, 
which have now been carried on continuously for nearly 60 
years, will depend entirely on the conditions under which 
electric traction is used. Steps have been taken, in concert 
with Prof. Riicker, acting on behalf of Kew Observatory, to 
have a special clause inserted for the protection of Greenwich 
and Kew Observatories. This has already been accepted in 
Several cases, and it is hoped that it will be agreed to in 
others where necessary.” 


Sir George Stekes's Jubilee.—On 2nd inst. the world 
of science. assembled at Cambridge to do honour to Sir 
George Gabriel Stokes on the cccasion of his jubilee as 
Lucasian Professor of Mathematics. Representatives of the 
learned tocieties in all parts of the world were among the 
distinguished company. In the various addresses nted 
the highest tributes were paid to Sir George's distinguished 
service in tte pursuit of science. Lord Kelvin presented 
addresses from three bodies, and Lord Lister read that sent 
by the Royal Society. A gold medal was presented to this 
veteran of science by the Chancellor in the name of the 
University, and on behalf of the Physical Section of the 
diis Institute & medal was handed to him by Prof. 

ornu. | 


Sterilisation of Water.—Mr. Е. Andreoli writes that 
since April 14th he has realised some important progress in 
the sterilisation of water by ozone. In his article, which 
appeared in the ELECTRICAL REVIEW on May 5th, he stated 
that the electrical energy spent in the sterilisation of 1 onbic 
metre of water (220 gallons) was about 130 watt-hours. Iu 
the experiments he has since made he has found a slight im- 
provement in his installation which enables him to sterilise 
the same quantity of water with 60 to 70 watt-hours, 
roughly, 3,000 gallons of water per kilowatt-hour. 


Royal Institution Centenary.—A centenary banquet 
was held on June 5th in the Merchant Taylors Hall, at 
which the chair was taken by the Duke of Northumberland 
(president). Among those present were the Prince of Wales, 
the Dake of Cambridge, Lord Rayleigh, Lord Kelvin, and a 
large body of distinguished gentlemen. In proposing the 
loyal toaste, the chairman referred to the first visit of H.R.H. 
the Prince of Wales to the Royal Institution in 1855, when 
Faraday was the lecturer. In reply, his Royal Highness 
briefly outlined the history of the Institution, which was 
founded by Count Rumford, and referred to the discoveries 
of Faraday, Lord Rayleigh, Davy, and other great soientists. 
The meeting concluded with the usual complimentary toasts. 
A general meeting of the members of the Royal Institution 
was held on June 5th, when amongst other acknowledg- 
menta the members' thanks were returned to Mr. H. 
Spottiswoode for the gift of his father’s collection of physical 


apparatus. 


— ——— — 
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Appointments Vacant.—The Doncaster Corporation 
wants au electrical clerk of works who might ultimately be 
appointed resident electrical engineer. Вее Official Notices" 
this week. 

The Мше District Council want applications for the 
appointment of a jnvior electrical engineer at £130 рег 
annum. See our “ Official Notices.” 

The British Continental Electricity Company want an 
assistant electrical engineer at £110 per annum for their San 
280 generating station. 8:е our * Official Notices” this 
week. 

The Birmingham Corporation want а lecturer-and demon- 
stator in electrical engineering and allied subjecte at £125 
per annum. The Sheffield Tramways Committee want an 
assistant electrical engineer at £200 (rising to £250) per 
annum. The Newington Vestry want an accountant to take 
charge of the electricity accounts at £155 (rising to £200) 
per annum. The British Electric Traction Company are 
aleo wanting а gentleman to assist in the managerial depart- 
ment. 


“ Official N otices.” 


Action for Infringement.—At the meeting of the 
Croydon County Council on Monday, the Finance Committee 
reported that an action had been commenced against the 
Corporation by the Jandus Arc Lamp and Electric Com- 
pany, Limited, for alleged infringements of letters patent in 
connection with the use of the Davy enclosed arc lamp. 
The town clerk was directed to defend the action. 


Lectares.—Mr. James Swinburne, Vice-President of the 
Institution of Electrical Eugineers, is now giving a course 
of lectures on Dynamo and Transformer Construction " to 
the students of the Electrical Standardising, Testing and 
Training Institution. 


Presentations.—On the occasion of his approaching 
marriage, Mc. Wm. W. Lackie, chief assistant engineer at 
the Glasgow Corporation electricity works, was last week 
entertained to dinner by the staff of the department, they 
having some days previously presented him with a gold wate 
and chain, and a diamond and sapphire ring for his bride. 

At Wolverhampton last week the North Midland 
district staff of the National Telephone Company 
presented Mr, Wm. Johnston, A. M. I. E. E., the late manager 
of that district, with a valuable portmanteau, a camera, and 
an address, on the occasion of his leaving to take up an 
appointment in South America. 


Old Students’ Dinner.—The second annual dinner of 
the Association of Old Students of the Central Technical 
College will be held on Thursday, July 6tb, at Frascati's 
Restaurant, Oxford Street. Any old students desiring to be 

resent can obtain full particulars by applying to Mr. F. S. 
iller at the College, South Kensington. 


N 


An Imperial Telegraph System.—A correspondent 
sends us the following :—“ Writing in the Nineteenth Century, 
Mr. Henniker Heaton strongly advocates the reduction of the 
charges at present made for telegrams to India and the 
Colonies, to be effected principally by a well-organised 
landline service, To & oonsiderable extent I am in agree- 
ment with the views expressed. It seems absurd that a 
telegram can be sent from London to Constantinople for 64d. 
per word, while the charge to Indis, abont double the dis- 
tance, is 4+, for each word. Mr. Henniker Heaton concludes 
his characteristic article with a reference to ‘the beneficent 
genius of electricity, now bound and writhing under the spell 
of a too masterful magician—the monopolist—who has 
hitherto pereuaded the people that electricity can only be 
generated in Oid Broad Street, in the City of London.” 


Competition to be Allowed in the City.—As we go 
to press we hear nnofficially that Sir Courtenay Boyle re- 
. commends that the Charing Cross and Strand Electricity 

Supply Company Ъз allowed to supply current in the City 
district in competition with the City Company, The Court 
of Common Council had a lengthy discussion on the matter 
yesterday afternoon. 


For particulars of these appointments see our 


Electrical Engineers at Cape Town.—We read in a 
South African journal that a section of the Institution of 
Electrical Engineers has baen formed at Oape Town with 
Mr. J. Proctor Banham, of the Harbour Board electrical 
works, a8 president, and Mr. Denham, of the railway depart- 
ment, as honorary s<cretary. 


The Accumulater as Incubator.—That an “incubator” 
is an essential part of an efficient electric light plant, is the 
gospel of electric lighting according іо a member of a place 
of worship in the fair Vale of Conway, and as the Electric 
Light Company has not put down an “incubator,” then it 
would be better to defer the question of lighting the church 
electrically for the time being. We will be charitable enough 
to assume that this was purely a case of lapsus linguæ, or else 
imagine that the speaker was not used to the steep gradients 
and sudden curves of the Welsh dialect. Obviously, “ accu- 
mulator" was meant, but as the speaker was a leading man 
of the town and professed to possess knowledge of the subject, 


же suppose no one presumed to contradict him, although the 


local press had a little smile all to itself. Someone suggests 
that the speaker was confused with that statement, whose 
frequency is very high, that electricity is in its infancy. 
Bat we rather fancy that electricity passed its iacubator stage 
before that convenient invention made its appearance. 


The French Automobile Club.—The Times corre- 
spondent says that the Automobile Club is to be closed, 
тө attack оп М, Loubet having, it is believed, been organised 
there. 


Appointment.— Mr. W. P. Bloxam, superintendent of 
the Dover Electrical Snpply Compauy, has appointed 
assistant electrical engineer at the Belfast electricity works 
in succession to Mr. Olssen, resigned. 


Erratum.— In our last issue, р. 918, 2nd column, 6th 
line, for “ tried " read “ triad.” 


NEW COMPANIES REGISTERED. 


Weston-super-Mare and District Electric Supply 
Company, Limited (62,306)—This company was on 
May 26th, with a capital of £50,000 in £10 shares, to carry on the 
business of elec engineers, electricians, er gineers and contractors, 
suppliers of electricity, manufacturers of electrical apparatus, tram- 
way and light railway proprietors, carriers of paseengers and ро 
&c. The first subscribers (each with one share) are :—G. J. Bomer- 
ville, 35, Shepherd's Bush Road, W., electrical engineer; E. Hopwood, 
35a, Hertford Street, Mayfair, W., clerk; О. Walmsley, 28, Pod 
Road, Kew, accountant; H. 8. Morrison, 102, Constantine Road, 
Hempstead, N.W., solicitor; J. Ranwick, 29, Hillside Road, Stamford 
Hill, N., clerk; M. H. Sheerboom, 6, Fernoliff Road, London, N.E., 
clerk; W. B. Singleton, St. Edmund's Terrace, Regent’s Park, N W., 
solicitor. The number of directors is not to be less than three noe 
more than five; the first are to be appointed by the subscribers; 
q zalifloation, £100; remuneration as fized by the company. 
Registered office, Victoria Embankment, London. 


La Capital Traction and Electric Company, Buenes 
Ayres, Limited (62,311).—This company was registered on Ma 
27th, with a capital of £1,200,000 in £5 rares (120,000 preference), 
to acquire the benefit of any concessions grante 
any authority in the Argentine Republic, to construct equip 
tramways and railways, to work the same by horse-power, electricity, 
steam, or otherwise, and to carry оп in the Argentine Republic or 
elsewhere the business of suppliers of electricity for the purposes of 
light, heat, and power, electricians, electrical and mechanical engi- 
neers, acd manufacturers of electrical apparatus. The first sub- 
scribers (each with one share) are:—Fortescue Thursby, 10, Draper's 
Gardens, E.C., solicitor; George H. Short, 18, Orces Street, Hatton 
Garden, assistant manager; T. Hinks, 4, Bennett Park, Blackheath, 
S. E, secretary; John M. Bartlett, 62, St. Alban’s Road, Seven Kings, 
Ilford, E, clerk; Curt Nanwerck, 13, Dalrymple Road, ок. 
B.E , gentleman ; Archibald E. Ford, 65, Burton. Road, Brixton, В. 
gentleman ; and Percy Barker, 55, Lausanne Road, ; 
Registered without articles of associa ion, 


А 
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Witney Syndicate, Limited (62,320).— This company 
was registered on May 29th, with a capital of £1,000 in £10 
shares, to promote a company to carry on at Witney, in the county of 
Oxfordshire, and elsewhere, the business of an electric light company, 
and to carry on the business of electriciaus, electrical and mechanical 
engineers, suppliers of electricity, and manufacturers of electrical 
apparatus, &c. The first subscribers (each with one share) аге: — 
Arthar Musker, Dandas Street, Bootle, engineer; Anthony Barrell, 
Market Place, Witnsy, draper; Edmund L. Hill, Dandas Street, 
Bootle, engineer; John E. Elliott, 13, Magdalen Street, Oxford, 
engineer; William T. Upton, 13, Magdalen Street, Oxford, en ineer ; 
Charles E. Gillett, 86, Woodstock Roai, Oxford, banker; and Joseph 
Bartlett, 71, High Street, Witney, builder. The first mauager or 
managers are to be appointed by the subscribers; remuneration as 
fixed by the company. 


Witney Electric Supply Company, Limited (62,836). 
—This company was registered on May 30:b, with a capital of 
£10,000 in £1 shares, to adopt agreements (1) with ths Witney Syn- 
dicate, Limited, and (2) with O. A. Musker, Limited, and to carry on 
at W.toey, Oxfordshire, and elsewhere, the business of snppliers of 
electricity for the purposes of light, heat, motive power, and other- 
wise; electricians, electrical and mechanical engineers, manufacturers 
of and dealers in electrical apparatus, &. The firat subscribers 
(each with one share) are:—Arthur Musker, Dandas Street, Bootle, 
engineer; Anthony Barrell, Market Place, Witney, draper; Joseph 
Bartlett, 71, High Street, Witney, builder; Edmund 8 Hill, Dan 
Street, Bootle, engineer; John E. Elliott, 13, Magdalen. Street, 
Oxford, engineer; William T. Upton, 13, Magdalen Street, Oxford, 
engincer; and William C. Bartlett, 75, High Btreet, Witney, builder. 
The number of directors is not to be less than three nor more than 
five; the first are J. Barth tt, A. Barrell, and Edmund В. Hill; quali- 
fication, £200; remuneration as fixed by the company. 


Lloyd Manufacturing Company, Limited (62,374).— 
This company was registered on May Sict, with a capital of £20,000 
in £10 shares, to acquire certain patent and other rights from 
Marshall] B. Lloyd, to acquire all or part of the share capital of the 
White Manufacturing Oompany, Limited, of Minn U.B.A., 
and to carry on the business of wire manufacturers snd workerr, 
spring makers, electrical and general engineers, &c. The first sub- 
scribers (each with one share) are:— all B. Lloyd, Nicollet 
Ieland, Minneapolis, U B.A., wire goods manufacturer; Rowland 
Siddall, West Royd, Sowerby Bridge, spring mattress manufacturer; 
Mes. Miranda Siddall, West Royd, Sowerby Bridge ; Arthur Siddall, 
The Mount, Sowerby Bridge, worsted spianer; William H. Armitage, 
23, John William Street, Huddersfizld, chartered accountant ; William 
Rameden, Westgate, Huddersfield, solicitor; and Richard V. Rigby, 
Market Plac», Huddersfield, bank mansger. Tae firat directors (to 
nomber not less than two nor more than seven) are Marshall B. 
Lloyd and Rowland S.ddall; qualification, 50 shares; remuneration 
as the company may decide. 


Elmore’s Trust, Limited (62,380).—This company was 
registered on May 31st, with a capital of £400,000 in £1 shares, to 
acquire the business of Elmore's Patent Copper Depositing Company, 
Limited; Elmore's Wire Manufacturing Company, Limited; Elmore's 
American aud Canadian Patent Copper D.p;siting Company, 
Limited; and Elmore's Foreign and Colonial Patent Copper De- 
positing Company, Limited, or any of them, to adopt agreements 
with the said companies, and to sell the property acquired thereunder 
to the Eaglish Electro-Metallurgical Company, Limited. The first 
sabscribers (each with one share) are :—William Dann, 31, Abcharch 
Lane, E.O. solicitor; G. V. Schmettau, 91, Croxted Road, West 
Dal wich, S. E., law student; О. W. Longman, 181, Leathwaite Road, 
Clapbam Oommon, 8.W., gentleman; W. Boyes, 2, Carpenter Villas, 
Hill Street, Peckham, 8.E., gentleman; Alfred Н. Wynne, The 
Ncok," B»uthend-on-Ses, accountant; H. Mason, Finden Cottage, 
Dalwich Village, S E., gentleman; and Wallace Read, 190, Friern 
Road, East Dulwich, solicitor. The number of directors is not to be 
less than three nor more than eight; the subscribers are to appoint 
the first; qualification, 250 shares; remuneration, £100 each per 
annam, and £150 for the chairman. 


United Kingdom Tramway, Light Railway, and 
Electrical Syndicate, Limited (62,387).— This company was 
registered on June lst, with a capital of £20,000 in £1 shares, to 
аса aire, construct, own, and work any light railways, tramways, &o., 
to man and deal in motor cars and mctors, and to carry on 
the business of electricians, electrical and mechanical engineers, sup- 

liters of electricity for the purposes of light, heat, and power, &c. 

e first subecribers (each with one share) are :—John H. Allison, 7, 
33 Drayton Park, N., secretary; Thomas L. Nottage, 4, 
Farron Road, Clapton, N. B, clerk; Harry Leonard, 17, Barnard 
Street, W.O., solicitor; Francis B. F. Millard, 7, Lysander Grove, 
Upper Holloway, N. clerk; Walter H. Lawley, 78, Grange Park 
R:ad, L:yton, E., clerk; Harold В. Spashett, Ivy Lodge, Ilford, 
Essex, clerk ; and Hugh S. Munns, 8, Old Jewry, E O., sclicitor. The 
fi rst directors (to number not leis than two nor more than five) are 
Major Hector Tullock, R E., ОВ, William E. Kenway, and Samuel 
E. Blandstore ; qaalificatio», £100; remuneration, two guineas each 
per board meeting attended. А 


Leeds Electrical Supply Company, Limited (62,293). 
— This company was registered cn May 26th, with a capital of £2,000 
in £1 sbares, to acquire the business carried on by Cl«rence M. Stead 
at Merrion Street, Leeds, as the Electrical Supply Company, and to 
carry on the business of electrical engineers, fitters, machinists, manu- 
facturers of and dealers in electrical, gas, oil, water aud other motors, 
suppliers of electricity, &c. The first subscribers (each with one 
share) аге :—Olarence M. Stead, 9, Gusnean View, Leeds, electrical 


- Thorp, 70, Trinity Street, Huddersfield, 


engineer; James E. Brooke, 4, Grosvenor Orescent, Leeds, photo- 
grapher; William O. Guest, 56, Leicester Grove, Leds, cashier; 
Henry Hamer, 28, Green Mount Street, Leeds, stationer; Thomas 
R. Martin, Albert Terrace, Middlesbrough, electrical engineer; Joha 
O. McOsandlish, 115, Woodhouse Lane, Leeds, surgeon; John B. 
ineer. Ragistered without 
articles of association. Rogistered office, 48, Merrion Street, L»eds. 


Birmingham and North-West Coast Mutoscope Com- 
pany, Limited (62,295).—This compauy was registered on Mey 26th, 
witha capital of £40,0.0 in £1 shares, to acquire the business of the 
Birmingham Mutoscope Company, Limited, the North Wales Mato- 
scope Oompany, Limited, and the Blackpool and Southport Mutoscope 
Company, Limited, to manufacture, let on hire, and deal in mato- 
s:opss, biographs and mutographs, and to carry on the business of 
electricians, electrical and mechanical engineers, &>. Toe first sub- 
scribars (each with one share) are:—James Adie, 337, Hagley 
Road, Birmingham, gentleman; L. J. Murray, Vesta House, Lodge 
Road, Birmingham, glass manufacturer; William 8. Aston, 7, 
Newhall Street, Birmingham, chartered accountant; Toomas H. 
Vale, Hesthfüeld Road, Handsworth, Birmingham, clerk; Е. A. 
Smith, 6, Lozelis Street, Los Ils, Birmingham, clerk; J. H. Olarkeon, 
Fox Hollies Riad, Acocks Green, Worcestershire, clerk; and W. Н. 
Clement, 30, Heathfield Rad, Handsworth, Birmingham, clerk. The 
number of directors is not to be less than two nor more than even; 
the first are Walter Harley, James Adie, L»wis J. Murray, and 
William T. Smedley; jeepa, 250 shares. The British Muto- 
scope and Biograph Oompany, Limited, have certain rights of 
nominating directors. 


CITY NOTES. 


The Joel Electric Carriage-Moter and Battery 
Syndicate, Limited. 
Тив prospectus of this syndicate is obtainable, and applications 


must be received on or before Saturday, June 17th, 1899. The 
capital is to be £50,000, divided into 25,000 preference and 25,000 


ordinary shares of £1 each. 


The vendors are another syndicate entitled the National Motor 
Oarriage Syndicate, Limited, and the amount this syndicate agroes 
to accept for the sale of various patent rights and whole of its assete, 
consisting of three fally-equipped electric carriages, working draw- 
inge, plans, and registered designs, is £30,000 —in fully paid ordinary 
shares £22,500, and the balance of £7,500 in cash. The new 
syndicate also undertakes to discharge the liabilities of the old 
syndicate, which are guaranteed not to exceed £1,500. | 

There is much tbat is conjectural and much to which exception 
might bs made in the statements put forth, but we cannot at the 
moment go as fully into the mattor as we should like. Anyone 
desiring to invest in this undertaking should remember that it is 
of an exceedingly speculative kind, and that mere estimates of profits, 
&c., in such matters are of but little value. 


The Telegraph Manufacturing Company, Limited. 


THE directors’ report and accounts to be submitted to the ordinary 
general meeting at the Law Association Rooms, Cook Street, Liver- 
pool, to-day, Friday, at 3 p.m., says: —The directors beg to submit 
to the shareholders their first annual report, accompanied by balanca- 
sheet and profit and loss account for the year endiug March Slat, 
1899. The profit on the year's working, as shown by the profit and 
loss account, is £28,271 9s. 10d. Oat of this sum the managing 
director's salary and directora’ fees, £1,200, and the preference 
dividend, due April 1st, £2,927 1s. 10d., have been paid, and after 
lacing to depreciation account £3,140, to reserve fund £10,000 
which iacludss the proportion of profits earned from March 31st, 
1898, up to the date of the formation of the company), and to a 
insurance fund £1,C00, there remains a balance of £10,004 81., 
which the directors recommend shall be dealt with as follows:—In 
payment of a dividend of 6 psr cent. and a bonus of 2 percent., both 
of inoome-tax, for the period during which the capital of the 
company has зер paid up, being in all at the rate of 8 per cent. per 
annum, and that the balance, £5,161 153. 31., bs carried forward. 
The directors deeply regret that shortly after the allotment of shares 
they were deprived, owing to a sad accident, cf the invaluable ser- 
vices of Dr. John Hopkinson, bat they are pleased to state that to fill 
the vacancy thus caused they have secured the services on ths board 
of Mr. J. В. Harmood Banner, whose name will be well kaown to the 
majority of the shareholders. Dariog the period under notice the 
works have b:en fally employed, and extensions are in progress to 
meet the increased demand for the company's manufactures. The 
auditors, Messrs. Harmood Banner & Son, retire, and offar themselves 
for re-election. 


New General Traction Company, Limited.—This 
company, having an authorised capital of £370,000 in shares of £5 
each, of which 54,000 bave already been issued, is now issuing the 
remaining capital of 20,000 6 per cent. cumulative preference shares 


950 


THE ELEOTRIOAL REVIEW. 


[Vol 44. No. 1,104 Јони 9,1998. 


-at а prewium of ба. per share. In addition to the Coventry and the 
Douglas Southern Electric Tramways, already built and equipped, 
the company has powers for extension of the lines in the City of 
Ooventry and for the installation of tramways at Norwich, both of 
which undertakings are approaching completion. It is worthy of 
note also that the company has taken over an agreement for a tram- 
way enterprise in the United States cf America—carrying the war 
into the enemy’s country ! The list opened on Monday, June 5th, 
‘and was closed on Tuesday, June 6th. 


The Eleetric and General Investment Company, 
Limited.— Subject to the completion of the audit, the directors have 
decided to recommend the payment of the following dividends, &c., 

‘for the year ended May 31st, 1899 :— 
Ordinary Bhares.—4A dividend of 5s. per share, of 
which 2s. per share was paid on account in 


Decam ber last, leavin 3s. share to 
d be distributed 
A bonus of 4s. per share 


The trustees for the ordinary shares reserve 
fund propose to distribute out of the proceeds 
: of investments sold and dividends received ... 28. - 


Making a total present distribution of ... ... 98 „, 
 Founders' Shares.—A dividend for the year ended 


May 31st, 1899, of А .. £30 per share 
bonus oft sae ses ER jae . 40 „ 
: ие азса р ha кепе nh е 
und propose ute out of the 8 
of investments sold and dividends кола" „ 20 „ 
Making a total present distribution of ... .. £90 „ 


The dividends, if sanctioned by the shareholders, will be peid on 
June 27ta, 1899. 


Birmingham Electric Supply Company.—An extra- 
ordinary general meeting of this company was held on 1st inst. at the 
company’s c fflees. Dale End, to approve a Bill introduced into the 
House of Lords for the purpose of carrying into effect the terms of 
the sale of the company’s аца to the Birmingham Oorpora- 
tion, as stated in the agreement dated June 10th last year. Mr. H. 
Buckley presided, and said the meeting was called simply in com- 
pliance with the Standing Orders of the House of Lords. The Bill for 
the purpose of putting in foros the agreement with the Corporation for 
the tale of the company's undertaking had psssed the House of 
Commons, and by one of the Standing Orders of the House of Lords 
it was nece to call a meeting of the shareholders to approve of 
the Bill before it could pass that House. He proposed that the Bill 
be approved. The resolution was carried. 


Callender's Cable and Construction Company, 
Limited.—At the annual meeting to be held on June 22nd, 1899, the 
directors of this company will recommend that the dividend for 1898 
be at the rate of 10 per cent. per annum (of which 5s. per share has 
been paid as interim dividend); tbata further sum of 5s. per share 
be paid as bonus, making, with the dividend, a total distribution for 
the year at the rate of 15 per cent.; that £15,000 be placed at 
reserve; that £5,000 be written off property account, and that the 
balance of nearly £7,000 be carried forward. 


Brazilian Submarine Telegraph Company, Limited. 
—The directors have declared an interim dividend of За. per share, 
or at the rate of 6 per cent. per annum, free of income-tax, for the 
quarter ended March 31st, 1899, and payable on 28rd inst. The 
гыш books will be closed from June 16th to 22nd, both days 

ve. 


Commercial Cable Company.—4A quarterly dividend of 
1? per cent. is payable on July 1st. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Com ho receipts for the week 
ending June 8rd, 1899, were £587 6s. 5d.; aFzrogate to date, £7,370 188. 114, 


Bristol Tramways and Oarriage Company, 0 dae 
week ending June 2nd. 1800, were £8,055 7s. 7d. : period 
(Whit week), 1898, £3,717 8s.; decrease, £661 158, 54. 


The Cape Electric Tramways.—The receipts for May were:—Cape Town, 
£9,000; Port Elizabeth, £2,800. 


The City and South London Raliway Company.—The receipts for the week 
ending June 4th, 1899, were £960; week ending June 5th, 1898, £949; 
increase, £11; total receipts for half-year, 1899, £21,230; oerresponding 
period, 1898, £23,627; increase, £608. Miles open, 8}. 


The Dover Corporation Electric Tramways.—The receipts for the week 
ending June 8rd. 1899, were 2156 7s. 114.; week ending June 4th, 
1898, £184 10s. 10d.; increase, £1 17s. 1d. Total receipts to date, 1899, 
£8,446 16s. 6d.; corresponding period, 1898, £2,676 17s. ; increase, £769 
198. 6d. Miles of track open week ending June 8rd, 1899, 8; week 
ending June 4th, 1898, 8 Car miles run week ending June 8rd, 1899, 
4,233 ; week ending June ith, 1898, 8,334. Number of cars, week ending 
June 8rd, 1899, 11; week ending June ith, 1898, 7. 

The Dublin United Tramways Company.—The receipts for the week ending 
Friday, June 2nd, 1809, were as follows:—D. U. T. » horse oars, 
£2,095 10s. 8d.; ditto, electric cars, £1,277 18s. 9d. ; D. В. D. Co., electric cars, 


£982 11s. 14.; total, 24,356 08. 6d.; week last ‚Т. 
Co. horse oers, £2951 15s. 84.; electric cars, #596 Ge. 64; 
D. В. D. Oo., electric cars, £808 03. lOd.: total, 24,356 9s. 7d.; decrease, 
9s. Id.; te to date, 276,741 16s. 1d. ; ditto last year, £72,605 17s. Ва; 
increase to date, £4,182 18e. 5d. Worked:—The омо срео в 18 miler 
electrically, 96 miles by horses, ae against 11 miles y, and Ч 
miles by horses, for the corresponding period last year. 

The Hobart Electric Tramway.—The receipts for April show an increaseof £110. 


The 150.001 Overhead Railway Com The receipts for the week ending 
dune 4th, 1899, amounted or Ai 8: week last year 
31,869; decrease, £391. 1898 includes Whit Monday. 


The Mexico Electric Tramways.—The receipts of the Mexico Electrio Tram. 
ways (May) were £16,766. 


The South Staffordshire Tramways Company.—The receipte for week ending 
June and, 1809, were £619 8s. 5d.; aggregate receipts for 22 week: 
£18,884 2s. Id.; week ending June 8rd, 1996, £869 17s. 6d. ; aggregate receipts 
for 22 weeks, £18,815 15s, 6d. 


STOCKS AND SHARES. 


. Wednesday. Evening. 
WrirH the Stock Exchange thermometer standing at 75° in the 
shade for the greater part of the week, it is not very astonishing that 
business should have dulled down in most departments of the house, 
and that the Electric Lighting and Traction markets are merely in 


accord with others in their quietade. 


There is scarcely a change to record among Electric Lighting shares. 
Little or nothing has been doing in any of them- with the exception 
of City of London and House-to-House. Considerable interest 
centred round the meeting of the Common Oouncil on Thursday, 
June 8th, and speculation has been rife as to its probable outcome. 
In the interim, the shares were quietly bought, and the price went 
over 18 at one time, then swiftly descended to 16. With regard to 
House-to-House shares, the quotation has dropped 10s. spon thos 
pertinacious sales that havo lately been troubling the market, for no 
support is given, and the price crumbles away almost at the look of 
a possible seller. The shares can now be bought to yield an investor 
62 per cent. on his money, but the market is not a good one. Notting 
Hills are unable to recover the fraction which they recently shed; 
they are, however, steady at 16}. 

Electric tramways descriptions are receiving some little considera- 
tion, their supporters pointing to the rapidly increasing favour which 
this system of haulage is finding throughout the United 
Kingdom. It is rather singular that there should not be 
a London quotation for the shares of that company which has 
done so much to bring electric traction before the notice 
of the metropolis. The London United Tramways shares are 
unknown in the Stock Exchange here, but there is an official price 
for Imperial Trams, and from Bristol advices we learn that this 
latter company owns nearly all of the capital of the Hammersmith 
line. Imperial Tramway Shares, £6 each, fully paid, are 244 to 
254, the market being mostly in Bristol, and for a lock-np " they 
are worth buyiag. ; 

Dealings in Bordeaux Trams have practically ceased pending the 
re - arrangement, but Buenos Ayres and Belgrano are а lively market, 
and it is whispered that important developments are pending in cos- 
nection with this company. Anglo-Argentiues are the turn easier at 
4j. Other Traction Securities are steady, and both the British 
Electric Preference issues have risen a half, although the Ordinary 
shares mark no alteration. In this department we consider that 
Potteries Electric Traction shares at 15 are worth watching. New 
General Tractions are } better at 4, and the new issue of Preference 
shares, which we announced last week, has been moderately applied 
for. The whole of it was, of course, underwritten before the emission. 
By applying for the new shares, there was а saving of бе. each as 
compared with bringing the existing issue in the market, to my 
nothing of the escape from stamp duty and broker's charges. 

New Companies are making their appearance every day in order to 
get out before the “close time” of the summer holidays, and the 
provinces are supplying their full quota of novelties. Weston- 
super-Mare is represented in the latest lists with an Electric 
Supply proposition, but we understand that this will not be 
brought as far as London. A much larger oomoern than either of 
these is the La Capital Traction and Electric Oompany of Buenos 
Ayres, whose capital of £1,200,000 we believe will shortly be 
offered for public subscription. 

Telegraph stocks and shares are inclined to dulness, there being no 
particular demand at the moment for this class of investment. 
Direct United States Cable are an exception, and have risen 5e. to 
112. Eastern Extension 4 per cent. Debenture fell 3 points to 130, 


but picked up agaia to 122, and Indo-European Ordinary at 54} is 1 


down. West India and Panama at 1j shows a fall of 2s. 6d., and the 
First Preference are 4 weaker at 103. 


к. —————————— —— -———— n ^. dom — — панба SES TENES — 
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SHARE LIST OF ELECTRICAL COMPANIEB.—TELEGRAPH AND TELEPHONE COMPANIES. 


Present or Dividends for Closing Closing 
NAMB. n, ; 
Issue. mE the last three years. Wray Bist n 
1896. | 1897. | 1808. 
124,400! African Direct Telegraph, 4 Ф Debs. eoe Ir eee 100 eee eee eee 101 —105 101 —105 
25,000 | Amason Telegraph, shares | 10 | . А РА 8— 4 8— 4 
125,000 Do. do. 5 x, Debs., , Nos. 1 1 to 1, ,250 Red, 100 .. | 85 — 90 85 — 90 
905, 5601 Anglo-American Telegraph ... ВЕ js m" T Stock £3 18s| 8 Ф £3 9s 61 — 03 61 — 63 
8,047, 2201 Do. do. 6 95 Pref. see -— .. |Btock|£5 бе| 6 6 % |112 —118 112 —118 
8,047, 2201 Do. do. erred... - is Stock .. 188. %| 18 — 133 122 — 18] 
205,151 | Brazilian Submarine Telegraph Ке ..| 10792517 % | ... | 164— 16 1 16 
75,0001 о en i 5 Y Debs. and series, 1906 eee | 100 Fs A % |110 —114 110 —114 
Ohili ephone, 08. to 44,000 eoe vee pee eee 5 eee 21— 8 24— 8 
10, 000, 0006 Commercial Cable ae aie ee б ... |100 | 8 $ 8 8 Ф 185 —195 |185 —192 
1, 882, 5231 Do. do. 8 800 year 4 Y Deb. Stock Red. |Btock| ... T^ .. |104 —106 104 —106 
224,850 | Consolidated Telephone Construction and Manufacturing | 10/- | 2 ц саз zx 1 t— 4 
16,000 | Cube Telegraph ... T" is sie ii аз ..| 10|8 7 8 @ 9— 10 9 — 10 
6,000 Do. 10 % Pref. ... sis T ose ..| 10 |10 10 10 181— 193 | 184— 194 
12,931 | Direct Spanish Telegraph ii i : Е 5 4 4 г 4— 5 4— 5 
6, А 10 % Cum. Pref. uu. dee 5 10 J 10 . | 9)— 10$ | 9)— 1 e 
30,C00 Do. do. 4% Debs. .. .. .. BO] oe |... |... а 102 —105%, | 104 
60,7104 Direct United States Cable .. | 301895134195 | ... | 1— 112 | 114— 12 11 
120,000 | Direct West India Cable, 44 % Beg. Deb. vis ... | 100 .. |102 —106 1102 —106 
4,000,000 | Eastern 5 Ord. Stoo Stock 15 7 Ф .. 1165 —170 165 —170 
1,795,000 Pet. Stock 100 " . 1100 —104 100 —104 
89,900 Do. 2 Debs., eye August, 1800. 100 5 5 .. 101 —104 |101 —104 
1,482, 2682 Do. Mort. Deb. Stock Red. .. .. Stock 4 4 .. 116 —120 118 —122 
250,000 | Eastern Extension, ia stralasia, and China Telegraph ..| 1047 7 7% | 164— 17 164— 17 
. 16,9001 { Do. 65% (Aus. Gov. Sub.) Deb., 1900, red. ann. 100 159% 159% 100 —104 100 —104 
drgs., reg. 1—1 ,049 8, 976—4, 826 
64,4001] Do. do. „вокс 1 1,050—8,976, 4,827—-6,400 | 100 | 5 $ 5 $ .. 101 —104 101 —104 
820,000! А nd Bouth Afro pee 2^ Da Btock| 4 4 .. |121 —125 120 —124 
кос бап Telegraph ‚5 ort. 
85,1001 900 red. ann. drgs 08. 1 to 2 845 100 5 $ | ... .. |100 —104 100 —104 
46,5001 Do. E do. tó bearer, 2,844 to b, 100 | 6 m *. |101 —104  |101 —104 
800,000 Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1900 | 100 | 4 ii .. 1102 —106 |102 —105 
200,000} Do. 4% Mt. Debs. (Mauritius Bub. ” 1—8,000 | 26 | 4 ses .. |102—10695 102 —105 
180,227 Globe Telegraph Trast T" 5 se ies „| 10| 44 44 67 111— 12] 113 — 12 
180, 042 Do. do. 6 o Pref. eee eee “eee 10 6 6 6 154 — 1 1 — 16 
10 10 814— 81$-- 823 


150,000 | Great Northern Telegraph 10 vis 
93,000 — and Bermuda. Gable, I 1% Mort. Debe, } 100 | ... | .. |... 101 —106 101 —104 


within Nos. 1 to 1,200, Red. 


17,000 | Indo-Buropean Telegraph see ai s | 2 [10 7 10 Ф 10 % | 64 — 57 53 — 66 
100,0001) London Platino-Brazilian Telegraph, 6 % Debs. ... 100 6 6 . 108 —111 108 —111 
71,000 | Montevideo Telephone, Limited, Ord., Nos. 1 to 71,000 .. 1 бе ‘a 1]— 4 i— 5 
84,000 Do. do. 5% Pref., Nos. 1 to 84, 0⁰⁰ 1 Sra 1— 1 1— 1 
490,000 | National Telephone, 1 to 400, 000 ^ те 5 53 6% 6 44— 5 44— 5 
15,000 Do. 6 Cum. lst Pref. ... cee coe 10 | 6 6 6 11 — 18 11 — 18 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 11 — 13 11 — 13 
250, 000 Do. 5 Y Non- cum. 8rd Pref., 1 to 250,000 5 5 5 5 41— 65} 43— 5} 44, А 
1,829,4711 Ро. 84 % Deb. Stock Red. Stock 34% | 34% | 34% | 99 —102 |100 —103 - |101 | 993 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5 5 — 1 — 1 1 vis 
100,0001| Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 105 —108 105 —108 
11,889 | Reuter’s ... Vi 400 i see 350 8 5 5 Р 7— 8xd| 7 — 8х4 
8,881 | Submarine Cables Trust cee eec cee — e. [Oert.| .. | .. | |181 —186 181 —136 eve ves 
68,000 | United River Plate Telephone Бн vie - eei 55 6 |. ... 4i— 6} 4j— 5} T Ms 
151,7881 Ро. do. 5 95 Debs. ... tee %% [Юю ‘was. | sós * |104 —107 [104 —107 T ees 
200,0001 West African Telegraph, 6 95 De eas „ | 100 |5% 5% |... | 99 —102 99 —102 ` 
80,008 | West imate of America, Nos. 1—80, 000 and 68, 001—58 008 es | e б i— 1 i— 1 са T 
150,000 Do. do. 4% Debs., 1—1,500 gua. by Bras. Sub. Tel. 1 e| м. Пов —106 |108 —106 AE ША 
889,521 Western and Brazilian Tel ph 4 % De О Stock Bed. .. Stock eee | eee eon 106 —109 106 —109 eee eee 
88,821 West India and Panama T ph eee eee eee eee 10 1 | Ё | eee 1 c 12xd 1g— 1j 14 es 
84,563 Do. do. do. 6 Y Cum. 1st Pref. ... | 10 6 6 ем. [ЧӨ 11 xd| 1 1 105) 10} 
4,669 Do. do. do. 6 Cum. 2nd Pref. eee 10 6 | 6 | ese 84— 9ђха 8 — 9 eee 
80,0001 Do. do. do. 6 % Debs., Nos. 1 to 1,800 | 100 | 6 5 .. 105 —108 105 —108 ia га 
158, 1001] Western Union of U.S. Telegraph, 6 Y Ster. Bonds. 100 | 6 6 * 100—105 100 —105 мге oua 
ELECTRICITY SUPPLY COMPANIES. 
80,000 T uppl 5 6 7 8 Y 11 — 12 11 — 12 114 
20,000 Do. do. A % 0 5| .. РИ ie 53— 6} 52— 6} 6 s 
84,000 |*Chelsea Electricity Supply. Ord., ` 5 5 6 6%| 8— 9 5— 9. 8r, 8} 
100,000 Do. do. do. b Deb. Stock Red. . Bock 4$ 44 „ 1114 —116 114 —116 V 
60,000 | City of London Electric Lighting, . £,001—100,000 .. 10 | 7 10 6 164— 174 | 164— 163 174 | 161$ 
40,000 Do. 695 Cum. Pref., 1 to 40 000 — 10,6 6 6 15 — 16 15 — 16 
400,000 Do. 5 Ф Deb. Stock, ' Borip. (iss. of #116) all, ll paid 9 8 5 .. 125 —180 |125 —180 126} 
40,000 | County of Lond. & Brush Prov. E Bleo, Ltg., Ord 10| n ad | nil | 11 — 12 11 — 12 11g} 11} 
20,000 Do. do. do. 40,001. —80:000 10 6 16% 16% | 14 — 15 14 — 16 14 ies 
220,000 Do. 44% Deb. Stock, Prov. ee (£60; to be paid) Rd JJ] ‘as * | 64 — 56 54 — 56 ay s 
17,400 | Edmundsons Elec. Oorp., Ord. Shares 1—17,400 5| .. | 5 "m 54— 52 74— i Via ba 
19,661 | House-to-House Electric Light Supply, Ord., "101 to 19, об 85k „ |4 6 „ 8 — 9 7 83 113 
12,000 Do. 7% Оша. Pref. . 517% 7 n 9 — 10 9 — 10 ics ux 
110,000 | London Electric Supply RM Limited, Ord. -— 8| .. s ue 81— 4 8 4 4 34 
48,050 55 do. 6 95 Pref. 5 * 16%] 64— 7 64— 63 6i 68 
100,000 do. 4% lst Mt. Db. Stock Rd. |Stock, ... vit .. 1106 —108 [106 —108 P TM 
62,600 Motzopltan Electrlo Supply, 101 to 63, 500 ne ..| 10 5 . 6% 5 Ф | 164— 174 | 164— 17} 17 163 
22,500 ро. Nos. 62,501 to 85,000! .. 10 | ... Bie . | 15§— 164 | 15$— 164 85 - 
320,000 Do. 42 First Mortgage Debenture Воск .. | 4435 | 44 .. 118 —121 118 —121 
0,452 | Notting Hill Electric Lighting bs ..| 10 | 4 6 6 16 — 17 16 — 17 v ies 
n 81,980 | St. James's and Pall Mall Electric Light, Ord e 5 103 1440 |14 17 — 18 17 — 18 172 178 
e n Bo o E = Ni A i 08 : 7 7 7 9 — 10 9 — pi ivi T 
| T? u lectricity u у, Ord eee вее eee evi 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 as 5.9 Ф 13 Ф 12 Ф 12 16 aps 153 158 15 
; jeot to Founder's Shares. t on Li 


* Ba 
Unless otherwise stated all shares 5 i being undas capital, 
Dividends marked | ure ior 3 Jar congating o the later past of one year and ihe Arat part of tbe = 


— - 


952 THE ELECTRICAL REVIEW. [Vol 44. No. 1,124 Jomm 9, 1899. 
SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present аР С — 
en Or 
Issue. NAME. = the last three years, ae ae une 7th. 
1 
60,000 | Aluminium ‘‘ A" shares, Nos. 1—60,000  ... ees "T 1 | 10 $ 10 à 8— 8 3— 84 
90,000 Do. 44 % 1st Mort. Deb. Stock Red. ave Stock ‘ie 95 —100 95 —100 
30,000 | British Electric Traction “pe s "A En 5c] 10 6 %| 181— 195 | 184— 193 
10.000 Do. do. 6 95 Cum. Pref. 80,001—40,000 ! 10 1 1 l4— 1 
, (issued at £2 10s. prem. all pd.) 31— 143 — 14 
20,000 Do. do. do. Nos. 40,001—60,000 | 10| ... |... 134— 14 | 18g— 143 
200,000 Do. do. 5 95 Perpetual Debenture Stock ... Stock i - 127 —130 |127 —130 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,0000 8| nil | nil li— 23 li— 
90,000 Do. do. Non-cum. 6 Pref., 1 to 90,000 2| nil 4% 23— 24 21— 
125,0007 Do. do. Perp. Deb. Stock . |Stock| ... - 110 —114 110 —114 
50,000 Do. do. 2nd Deb. Stock Red. ey .. |103 —106 |103 —106 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... 10 0 % 124% 15 %| 18 — 14 134— 144 
90,000 Do. do 44 % 1st Mort. Deb. Stock Red. Stock .. 114 —117 |114 —117 
35,250 | Central London Railway, Ord. Shares .| 10 10#— 114 | 10}— 11 
178,303 Do. do. do. #8 paid 10 81— 91 8 — 9 
61,033 Do. do. Pref. half-shares £3 paid аж ii 31— 3ł 3 33 
71,447 Do. do. Def. do. £5 paid - ue "T ona 51— 6} a 6 
630,0001 | City and South London Railway  ... Stock 14% 13 24%| 68 — 70 67 — 69 
,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. IDA" x. iis гъ 4— 5} 51 
82,098 9 & Co., Ке 1 to ix а 8 че: » 8 31— 44 41 
о. lst Mort e в., 1 to 900 o 
190,000 £100, and 901 to 11,000 of £50 Red. uo | oe |96 TOL |00 8 
99,261 | Edison & Swan Utd. El. Lgt., "A" shares, £3 pd.1 to 99,261 5 6 РА 2 — 23 2 — 23 
17,139 Do. do. do. “А” Shares, 01—017,139 | 5 817 T „| 4— & | 4—À 
844,028 Ро. do. do. 4 % Deb. Stock Red. 100:1 4, VA .. | 96 — 98 96 — 98 
112,100 | Electric Construction, 1 to 112,100 ... ба 2| 5 6 6 21— 23 21— 2 
25,000 Do. do. E Tea Pref., 1 to 25,000 өз 2 7 7 T. T. з — 8i з — 3 
140, 300 Do. do. Perp. Ist Mort. Deb. Stock Stock ... EN .. |108 —106 103 —106 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... B ua а> vis — i — 3 
9,6001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9, 600 10:1 Y 7 js 10 — 12 10 — 12 
15,000 | Henley's (W. T. )" Telegraph Works, Ord. - 10 10 12 X| 14 / 25 — 26 | 25 — 26 
8,000 о. 7% Pref. 10 7 7 7 18 — 20 18 — 20 
50,000 Do. do. dA 44 Mort. Deb. Stock... Stock 43% 449) . 119 —115 112 —115 
50,000 India-Rubber, Gutta-Percha and Telegraph Works „N 10 | 10 10 10 %| 21 — 22 21 — 22 
800,000 * Do. Я * M iE. 4 95 lst Mort. Debs. | 100 |... © .. |101 —105 |101 —105 
37,500 verpool Over way, - 5e) A30 8 88— 8i 8 
10,000 Do. do. Pref., £10 paid M 10 "i 85 X 14 — 144 а 14 
87,350 Telegraph Construction and Maintenance ... 12 | 15 15 15 2 37 — 41 87 — 41 
150,000 Do. 4 % Deb. Вів. Nos. 1 to 1,500 Red. 1909 .. | 100 isi i .. |105 —108 105 —108 
13,400 таар Manufacturing, Ord. Nos. 6, 601 to 20,000 5 91— 10} 104 
13,400 do. 5% Cm. Prf. Nos. 6,601 to 20,000 5 idt 52— 6} s el 
540,0001 Wid and City Railway, Ord. Stock  ... ... | 100 3 951105 —108 105 —108 


3 Hlectric Supply 
British um, Ordinary, 


House-to-House, 4% 
— Knightsbridge Electric Lighting, Ordinary gah 


t Quotations on Liverpool Stock Exch 


1 Uniess otherwise stated all shares are fully paid. 


Dividends marked § are or a year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Ordinary £5 (fully paid) TA 
104—11 ; 7 Y Pref., 12— 
Debentures of £100, 105—108. 


Ду а) 12—13; Ist Preference Cumulative 6%, £5 
ТЫА есд нь fpem 107—110. Dividend, 1898, 


W чт чаан ids Share List. 


National Electric Free Wiring, 10s. paid, 6s.—8s. 
Smithfield Market Electric, 3—4. 
T. Parker, £10 (fully paid), 16. 


Banz rate of discount З per cent. (February 2nd. 1899). 


MARKET QUOTATIONS, Wednesday, June 7th. 


CHEMICALS, &o. This week. | Last week, |120гевве or METALS, &o. (continued). This week. Last week. /70rense OF 
"eel drochloric LEO per owt. 5/- 50 f Ebonite Rod LEO ee . per Ib. 8/. 
а наг .. .. рег owt. z. si . n Sheet .. . . per Ib. 6/- 
a „ Oxalic. se .. per owt. . 1 g Copper Bars * per ton £80 
6 » Bulphurio ec c. S. per OWA b E T 9 „ Wire (basis price) per lb. r3 
Amm Bal e per owt. ИМ l- e $8 иь Sheet... К . per ton 
e Ammonia, ariaie (orystal) .. per ton £ £26 T f » Rod . per ton £80 
+» per ton £24 £94 ee n German Silver Wire per lb 1/6 
ra As .. рег ton #5 15 £5 15 m h Gutta-percha, fine per Ib 6/- 
а Bisul of Carbon : +» per ton £15 £15 АА h India-rubber, Para fine per lb 4 
s .. рег ton £16 10 &16 10 аё í ; Charcoal Sheets per ton 18 
а S e. NE е .. per gal. ur 7/- - í IN (Cleveland warrants) per ton 60/4 
5 .. per gal. b b os & а coe eee дане рег ton | From #11 
= Copper Hes bed e А . рег ton 226 15 15 ue í , Scrap, vy Ve per ton | 50/- to 55/ 
a Ni ё .. per ton £28 10 £23 10 - » Wire vanised No. 8.. per ton £10 75 
a „ White Sugar... .. per ton £81 £80 10 10s, inc g Lead, Eng гә per ton 414 126 
a „ Peroxide T .. рег ton £27 10 £27 10 ee { Вһее per ton £15 76 
a Methylated Spirit T .. per gal. 2/9 Mica (uncut slabs ө long) per Ib 6/8 
a Naphtha, vent (90 % at m Manganin Wire No, 28.. per lb, 8/- 
D) 5» - ЕР .. рег gal. 5/6 5/6 90 g Mercury . per bottle £85 
a Potash, Bichromate, in casks per lb А s ee , Phosphor Bronze, ‘plain castings per lb. | 1/1 to 1/4 
' и Caustic (75/80 °/.) per ton 24 бъ , rolled bars & rods per lb. l/lto 1/4 
a isulphate oe +. per ton £35 £35 - " rd strip & sheet per lb. From - 24 
a Bhellac бә per cwt. 68/- 68/- T А Platinum .. ee +. per оғ. £31 
a Bulphate of "Magnesia . .. per ton £4 10 £410 p Bilicium Bronze Wire .. per lb. 10344. e 1/1 
а Sulphur, Sublimed Flowers .. per ton £6 10 €6 15 bs. dec. í Steel, Magnet, aco’d’g ye — Р п p.ton | From £15 
- " еч ered .. per ton £5 10 £5 15 bs. dec í Steel, егам in bars £58 
r ton £5 0 £55 5s. see: g Tin, block $ .. рег ton £115 
= Boda, * tio (while 70 8, per ton 47 10 £7 10 Д » foil $e +» per lb. 1/6 
8 А ee £8 £8 = wire Nos. 1 to 1 .. per lb. 17 
a „ Bichromate, casks per Ib Bd. 8а, р White Anti - friction Metals — 
METALS, & „White Ant” brand ° ton | £40 to £65 
o. j Yarns, Cotton, Bingle 10 10lb. bundlet pr l| "id. 
b Aluminium He in ton lots.. per ton #294 #294 os і „ Best Flax per Ib. 4 
b Bheet, in ton lots.. — ton £191 | £191 „ Hemp, 8 ply 10 "Ibs. per lb. 
т Babbitt's metal ee : r ton | £65 to £187 ae to £137 T » " ussian, 10 lbs, per lb. 
aimed rorem F toit) basis per Ib. 814. | „ Jute, 180 lbs. rove per ton £12 
(brazed) .. per Ib. | 104d, | 10 d. j anila, 24 thread .. per ton £32 10 
„ Wire, baris per Ib. 841. | Әм. | * * Zinc, Sheet (Vielle Montagne bnd.) pt. £31 10 
Quotations supplied by | Quotations supplied b миш supplied b 
a Mess rs. 4. Boo r & Co. f The ТОЙ; Rubber, Gutta-Percha, and сыта. Morris | 
b The British al дзена Company, Lid. ph Works Company, Ltd, 
е Mesers, Thos. Bolton & Sons, (== essrs. James & Shakspeare. 
d сана essrs. Jackson & 3 . 
€ Messrs. B t Lowe. р жЕ 1 1. 
į Messrs. Henry О, Teo & Оо, Digitized D 
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THE HAYTHORN WATER-TUBE BOILER. 


Ix the Haythorn water-tube boiler the form and arrangement of the 
tubes is novel and quite distinct from that of any other boiler. These 
boilers were first fitted on one of the steamers of the Caledonian 
Steam Packet Company in 1898, and are said by the Engineer to have 
ran satisfactorily ever since. Similar boilers have now been fitted to 
the Lorna Doone paddle steamer of the Southampton and Isle of 
Wight Royal Mail Steam Packet Company. In the Haythorn boiler 
the section longitudinally with the grate shows at the top near the 
boiler front a steam shell of considerable diameter. This extends 
right across the boiler, and it is connected along its lower part toa 
series of slightly inclined vertical headers, 12 in number, which 
extend downwards at much the same slope, and to the same extent, as 
the headers of the Baboock boiler. From these headers there extend 
backwards 14 tubes, while from the lower end of the header a single 
tube extends downwards, but curves at once backwards and 

space between the lowest 


bastion chamber, the top row of tubes and a row in the middle of 
the headers, all the four rows of larger tubes serving as division 


ber is 
surrounded with brick. The course of the gases is towards 

ef tha furnace, aod between the single row of lower tubes 
eembastion chamber, thence among the main body of tu 

bes, close down to the 


and are in too lung a series wi Ў 
are do become an assured success, we think ue rts be found to 
. Ín ne 


the tubes the gases ha 


The tubes are pitched 31 inches a 
9j inches diameter they practically 


| regards 

bustion chamber probably a disadvantage, h postu the lower 
set in this chamber might be plastered up wi 
form of the tubes necessitat-s the use of the larger tubes, for firebrick 
slabs could поб well be applied on the curved and vertical portions. 
A certain amount of the gases 5 pass through even the 
narrow spaces betwoen the т tubes, though perhaps по more than 
through the brickwork slabs when such become damaged 

The Haythorn boiler is a distinct 
the Belleville type. 


by wear. 
improvement on boilers of 


THE AMERICAN TRUST MOVEMENT AND 
THE BRITISH MANUFACTURER. 


Wr have referred several times in our issues of the last few months 
to the growth of the Industrial Trast movement in America, and to 
the probable effects of the change upon the mauufacturing indus- 
tries of that country. To-day we return to this subject to emphasise 
one of the points named in our earlier articles, namely, the over- 
capitalisation which ie known to be occurring in connection with the 
movement. 

In this country we bave had considerable rience of the type 
of consolidations now so popular in Americs, and though in one case 
—that of the English Sewing Octton Company—the results have 
been fiaancially saccessfal, in two others the consolidations have been 
failures, and there are few who would deny that this failare has been 
chiefly due to over-capitalisation at the time of the transfer. 

Bat it is not necesssry to depend upon instances of over-capital- 
isation which have oocarred in this country. The Americans are 
themselves awakening to the fact that a great inflation of capital is 


accompanying these new developments; and, in proof of this, we 
give two extracts from American papers: 

“A manufacturer turned over 5 to one of the recent indus- 
trial combinations, and took cash therefor. This plant was repre- 
sented by something like $1,000,000 stock, which was turned over. 
The stock had not paid him a dividend in some years, and 19 months 
ago he would willingly have accepted 10 cents on the dollar for it. 
He received, however, in act cash from the new combination 
something over par. It may further be mentioned that this same 
interest is to be represented by something like $5,000,000 of new capital 
in the new company. He hopoi that the buyers of these five millions 


new capital will do better it than he did in the past." — Electricity, 
March 29th, 1899. | 
“Many of our industrials are now in the hands of 


leading 
oe echemers and promoters. It is no uncommon thing for 
em to form a combination of manufacturing ind represen 


ting 

a total cash value of, say, $5,000,000, and incorporate it for some fifty 
millions. They pay a promoter from five to ten millions for his 
services, then they issue a lot of common stock and divide this arc und 
among the manipulators. The stock is then placed upon the market, 
boomed with favourable announcements, so as to run the price up to 
75 or par, and sold to investors. The stockholders must take their 
chanoes on the future, and many of these com before the 
organisation, were making very small dividends or even running at a 
loss. The stock is so watered that it is im ble to pay fair 
dividends upon the increased capitalisation. It simply means that 
па. investors are fleeced." —The Commercial, New York, February, 
The economies resulting from centralisation and improved manage- 
ment, will not, we believe, balanca the charges arising from an 
inflated capital acoount, and we are, therefore, expecting to hear that 
the prices of manufactured goods in the United States have consider- 
ably increased. In some industries advances of 10 to 40 per cent. have 
already been notified to customers. It is an ill wind that blows no 


е а n 


competing to any great extent in America, even when helped by the 
general rise of which we expect; but in the neutral markets 
of the world his position will be more secure, and in these we hope 
that for some time to come he will benefit by the manner in which 
New York financiers and stock-brokers have over-weighted the 
manufactaring industries of their country. 


—— == 


AUBTRALIAN ELECTRICAL NEWS. 


[FROM OUR SPECIAL OONNESTONDERT. } 
m 
Sydney, April 29th, 1899. 
Tum George Street Electric Tramway is really showing signs of 
progress, and the residents of Sydney are looking Torwart to being 
able to travel by it before the end of the year. e permanent way 
has long been in position and also the poles for the trolley wires, and 
the trolley wire is lyiog waiting in the car house; at the power house, 
though as yet there їз no roof, the electric travelling cranes are in 
place and being utilised for the erection of the first instalment of the 
and engines; the foundations are completed and poros 

of engines and generators in place. For the first instalment of the 
work four sets of generators are being put in, each of 850 kilowatts 
capacity, consisting of General E multi generators direct 
connected to E. P. Allis compound horizontel engines arranged in 
two rows with a crane over each row. The engines have 26-inch and 
48-inch cylinders with a 4-feet stroke and run at 100 reys., and are 
made alternately right and left-handed so that one condenser does 
for two engines; the generators have 12 2614 , the armatures 
weigh 21 tons each, and the fiy-wheels are 20 feet in diameter and 
weigh 40 tons. The circulating pumps are Blake centrifugal, and 
feed pumps Blake three-throw plunger, all electrically driven, and 
air pump for the Wheeler condenser are Blake steam driven. The 
travelling cranes have a раз of 48 feet, each motion is controlled 
by a separate motor, G.E. standard railway type used for 
travelling and hoisting, and a 25-H.P. General Electric L. W. P. type 
for the traverse; all motors being series wound with rheostatio 
control, their lifting capacity is $0 tons each. The engine, room is 
capable of extension in the direction of the rows for an ultimate 
capacity of 20 similar sets, or about 24,000 Н.Р. in all. The boiler 
house alongside is arranged in the same manner with a row of boilers 
each side and capable of extensions with the engine house ; 
tho first instalment of boilers will consist of 14 in two rows, of which 
one row of seven is already in place and ready for the brickwork. 
The boilers are multitubular, of 300 H.P. capacity each, 16 feet long 
and 7 feet diameter, with 72 tubes of 4 inches diameter, 22 of which 
are stayed and 50 plain, and six etays are used in the steam space; 
the boiler settings are fitted with Alve's patent hot air econemisers. 
The chimney stack is 200 feet high and 6 feet diameter. The switch- 
board, which will be fixed on a gallery at the end of the building 
next the offices, is already made and will shortly be on ite way; the 
first portion will ba 39 feet long, and will bave four generator panels, 
one summation panel, two accammulator panels, one lighting panel, 
and 10 feeder panels, and is, of course, capable of extension along 
the whole width of the engine room, d e, 100 feet. 

The accumulators will consist of a set of 300 K-23 and 300 K-9 
E. P. S. cells. The car house has accommodation for 108 cars. This 
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ower house is not being constructed entirely for the George Street 

ne, but is to ultimately supply the necessary power for all lines as 
fast as they are converted from steam to electric. The George Street 
line, which consists of 33 miles of double track, has a return feeder 
of 600,000 circular mils. section laid between each pair of rails and 
connected to each alternate rail on either side, and the two are cross- 
connected every six lengths of rail, and at about the middle of the 
line the four rails and two feeders are connected to ninesimilar cables 
which take a short cut to the power house underground; the line 
being U-shaped, the distance to the power house by this short cut is 
about half a mil>, whereas by the track it is about a mile anda 
quarter ; various bonds are used : Edison- Brown plastic, Edison-Brown 
plug, Ohicago, Bryan, and a special bond devised by the Tramway 
Oonstruction Department. The line feeder cables are Oallender 
Company’s, and are laid in Callender bitumen concrete conduit with 
drawing-in boxes at about every 100 yards. 


The estimated cost of the line was £130,000, and up to the present 


the followicg tenders have been accepted :— 


Excavations for power house (H. Pollock) i .. £886 
Erection of power house and offices (J. Btewart & Oo.) 19,797 
Chimney stack (Phippard Bros.) ... An TA .. 3,365 
Oar house (J. Stewart & Oo.) eee a aes . 12,490 
Steel columns and girders for power house (R. L. Scratton) 1,040 


Conduit for supply of water (J. McSweeny) _... ooo — 9,895 
Steam engines and generators (H. H. Kingsbury) .. 88,119 
Steam boilers (G. & О. Hoskins) ... ass 95 .. 4,718 
Betting of boilers and fixing of coal handling apparatus 
(J. Stewart & Co.)) iss ses iae we 7,135 
- High pressure steam piping (H. W. Peabody & Oo.) 1,450 
Cast-iron and other piping (H. Vale & Sone) . 2,119 
Covering for steam piping (Wm. Adams & Oo.) eae 380 
Pumps and spares (H. P. Gregory & Oo.) s .. 9,360 
Switchboard and connections (H. H. Kingsbury) 2,750 
Cables for station wiring (I.-R. & G.-P. Company) 771 


3 spiral staircases for power house (Clyde Eng. Oo.) i 130 


Overhead travelling cranes (H. W. Peabody & Oo.) 2,228 
Accumulators (Wm. Adams & Oo.) (ae “= seus .. 1,749 
Permanent way, George Street section (Willmott & Morgan) 25,000 
" Harris Street section (J. McSweeny) ... 12,754 
Poles (Foreign Agency Company) ds v e. 1,735 
Pole bases and arms (Hudson Bros.) nee ae A 
Trolley wire (O. Kolling): ... 5 m iis e 775 
Cables for return conductors (O. Kolling) | ... .. 2,553 
Conduit and feeder cables (Callender Company) eo. 8,617 


Making a total cost to date of £139,772, but of course the whole 
of this amount must not be credited to the Gaorge Street line alone, 
as the present plant is intended to work also the North Shore lines, 
and there are some items which do not belong wholly to the George 
Street line costs. 

It has been definitely decided to at once push on with the con- 
version of the whole of the steam tramways to the electric system, 
and a commencement is being made with the lines to the western 
suburbs. The electric lighting committee of the Sydney pisa ra 
Council has now completed its deliberations, and it is generally 
understood that their report will the Oouncil to at once 
make use of the powers already granted to them by the Legislative 
Assembly; whether the Oouncil will adopt the measures recommended 
in the report is quite a different thing as the gas company's interests 
are known to be very strongly represented on the Oouncil. 


ELECTRIC TRAMWAY SYSTEMS AS 
FREIGHT DISTRIBUTORS IN CITIES AND 
SUBURBS. | 


Im а recent issue of 5‹1Гз Commercial Intelligence, a compara- 
tively new weekly journal devoted to the promotion of British 
trade and industry, tae attention of electrical engineers is drawn to 
the fact that in Brooklyn the electric street car system is being used 
for the carriage of coal and other heavy freight during the night. 
A double advantage is gained, for not only is the congested day 
traffic of the streets relieved, but a practically continuous load is 
obtained for the generating stations. It is s that the 
organising of such a scheme of freight distribution by the tramway 
system in the larger English cities would be less difficult than in 
America, since most of the larger systems on this side are under 
municipal management, and the к bodies when once their 
sanction was obtained, would do all in their power to render the 
plan a success. The writer of the article alluded to even thinks 
9 branch lines might be laid to act as feeders to the main system. 

e BAYS :— 

" There is no reason why the tramways in England, now equipped 
or soon to be equipped with electricity, should not be similarly used, 
and connected wherever possible with the railways and the docks. 
It would be an easy matter for manufacturers, warehousemen, and 
large shopkeepers to connect their places with spur lines; to load 
their merchandise during the daytime, and bave it transported over 
the electric street railways between midnight and 5 o'clock in the 
morning, when passenger traffic in most English cities is ded. 
The municipalities could also use the street car lines at night for 
many of their services, such as the removal of street sweepings and 
snow, and the distribution of road making and road-repairing 
materiale. It ought to be possible, too, for coal merchants to dis- 
tribute their supplies at night by means of the trolley lines." 


In busy cities it would undoubtedly be an enormous gain to have 
effected silently and expeditiously daring the night, a transfer of 
goods and merchandise, which at present occurs with excessive dirt, 
noise, obstruction, and discomfort during the day. But we cannot 


eee that the idea is practicable, if it involves the laying of branch 


tracks and feeder systems all over our larger towns. The capital 
expenditure upon these extensions would make the cost of the new 
method of transit too high. We rather think that a solation will ba 
found for the problem ia the of freight trailer cars which can 
be ran either on the tramcar rails or on the ordinary roads. Sach 
trailer cars would then be loaded as at present and taken by horse 
or manual traction to the nearest point of the electrical tramway 
system, where they would be picked up by the first train of freight 
cars going in the desired direction. 

We commend the idea to the attention of firms engaged in the 
manufacture of electric p er cars in this country; as we feel 
convinced that were suoceseful cars of this designed and built, 
they would be quickly adopted, and would be found of immense 
service in the distribution of raw materials and manufactured goods 
in many of our larger cities. i 


THE REPORT OF THE PACIFIO CABLE 
COMMITTEE. 


In the examination which T to make of the Report 
of the “Committee appointed to consider the proposal for 
laying a telegraph cable between British North America and 
the Colonies of Australasia,” it appears to be beet to divide 
the subject out as was done in the instrument of. appoint- 
ment of the Committee, in which the following questions 
were advanced for consideration, and for report to Her 
Majesty's Government :— 

I.—Is the laying of such a cable practicable from a tech- 
nical point of view ? : | 

II.—If so, what route should be selected for the cable? 

III.— What will be the cost (a) of laying, (b) of main- 
taining, the cable, and (c) of the annual working expenses ? 

IV.—What revenue will arise from the traffic which may 
b3 expected to pass over the cable ? 

V.—Should the cable be owned and worked by Govern- 


ment or by a subsidised private company ? | 
VI.—If the cable were to be national property, what 


would be the proper method of management, and administra- 
tion ? | 
VII.—What should be the form of contract offered to s 
contractor for its construction ? „ 8 
The desire is also expressed that the Report should embody. . 
the views of the Committee “on any subsidiary questions of 
a practical nature which may arise during the investi * 
The letter of appointment is dated June 2nd, 1896, and is 
signed by the Right Hon. J. Chamberlain. 
. The members of the Committee were the following :— 
- The Right Hon. William Waldegrave Earl of Selborne, 
Under аас State for the Colonies; George Herbert 


Murra B., a principal clerk in the Department of 
the eme Sir Donald Alexander Smitb, d. C. M. d., 


High Commissioner for Canada f; the Hon. Sir Mackenzie 
Bowell, K. O. M. G., Member of the Privy Council of Canada] ; 
the Hon. Sir Saul Samuel, K. O. M. G., OC. B., Agent-General for 
New South Wales $ ; and the Hon. Duncan Gillies, Agent- 
General for Victoria]. 

The Committee met in Downing Street on Jane 5th, 1896, 
and was then adjourned until October 26th, as the Telegraph 
Conference then being held at Buda-Pesth necessitated the 
absence of some of the delegates. Thus it was not until 
November 12th that the Committee began to take evidence, 
and we may say here that as all the evidence given was 
expressly stated to be “ confidential," nothing, presumably, 
was known of its nature to those who were not present at the 
sittings until the publication of the report in April last, some 
two anda half years later. During the examination of 
witnesses the Committee had the advantage of the advice of 
Sir Sandford Fleming, K. O. M. G., and of Meere. J. С. 
Lamb, C. B., O.M.G., and W. H. Preece, O.B., F.R.S, 
the two latter representing the Postmaster - General. 


* At present secretary to the Post Office. | 

1 Now the Right Hon. Lord Strathcona and Mount Royal. 

+ Resigned before the Committee began to take evidence, the Hon. 
A. G. Jones being appointed in his place. 

$ Sinca retired from Agency. 

| Since retired from Agency. 
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The secretary 
the Colonial Office. During the 18 days which were passed 
in taking evidence, the following 26 witnesses were under 
examination :—Mr. Sandford Fleming. formerly engineer-in- 
chief to the Canadian-Pacificand tothe Intercolonial Rail ways, 
acting as expert adviser to the Oanadian representatives ; 
Mr. M. H. Grey, submarine cable o "magi оа: 
of the Silvertown Telegraph Company; Mr. Alexander 
Siemens, a director of Messrs. Siemens Bros.; Mr. 
Theophilus Smith, chief submarine cable engineer of 
the Henley Telegraph Oompany; Mr. F. R. Lucas, 
engineer-in-chief to the Telegraph Construction and Main- 
tenance Oompany; Dr. Alexander Muirhead, joint inventor 
of the “duplex method,” and of electrical apparatus; Mr. 
Н. A. Taylor, partner in the firm of Olark, Forde and 
Taylor; Oapt. W. Goodsall, late commander of the Eastern 
Telegraph Oompany’s ship Chiltern; Mr. W. H. Preece, 
engineer-in-chief and electrician to the General Post Office; 
Rear-Admiral W. J. L. Wharton, STERN paT с to 
the Admiralty; Mr. Frederick Ward, manager in England 
of the Commercial Cable Company; the ung be of T weed- 
dele, chairman of the Eastern Extension 
pany (examined conjointly with Messrs. H. A. C. Saunders 
and F. E. Hesse); Mr. J. C. Lamb, third secretary of the 
General Post Office; Mr. H. Baxton Forman, oontroller. of 
packet services of the General Post Office; Mr. J. H. Carson, 
manager of the Anglo-American Telegraph Company; Mr. 
В. К. Gray, engineer-in-chief and assistant to the ma 
director of the Silvertown Oompany; Mr. T. Playfo 
Agent-General for Sonth A ia; Mr. W. P 
Agent-General for New Zealand; Mr. W. Н. Mercer, of the 
Colonial Office (secretary to the Oommittee); Mr. B. T. 
Ffinch, director-in-chief of the Indo-European Telegraph 
Department of the Government of India; Mr. N. Oork, 
managing director of the Oommercial Bank of Sydney; Mr. 
C. U. Kingston, secretary to the Australian Mortgage, Land, 
and Finance Company; Colonel Hozier, 
Mr. E. T. D.xat, chairman of Dalgety & Co., Limited. 
Besides the evidence given by the gentlemen above named, 
& considerable volume of statements, memoranda, &c., put in 
by witnesses and others is appended to the report. We now 
кш the report verbatim before dealing with some of the 
evidence upon which it is based, and discussing the oonolu- 
sions arrived at. | 
The report runs as follows :— 


1. The Oommittes have the honour to report that, 
appointed by the Becretary of State for the Colonies on Jane 2 
last, they held their first meeting on the 5th of that month ; 
owing to unavoidable delays they were unable to the examina- 
tion of witnesses until November 13th. 
2. The Oommittee desire to express 


for them to deal with the points submitted to them in the same order 
as laid down in the Instrument of Appointment, l 


I.—PracricaBinity. 
5. No one disputes 


6. Further, it will be necessary that a careful examination be made 
of the various islands to be presently mentioned with a view to ascer- 
taining the best spots available for landing stations. 


IL-—HRouTR. 


7. The Committee recommend that the route should be from Van- 


couver vid Fanning or Palmyra Island, Fiji,and Norfolk Island, 
with branches from the last-named station to Queensland and New 


elegrayph Oom- 


n 
; Reeves, 


of Lloyds; 


survey is indi ble, 
is laid, 


Zealand. No doubt there would be a decided advantage in taking 
the cable vid the Hawaiian Islands, instead of vid Fanning or 
ашала Miu, as the section would in that case be shorter, and 
fore less costly for the same speed, or faster for the same cost, 

and some traffic would, if no line is laid from California, be obtained 
from Honolulu. But this route would involve а departure from the 
oor. of using only British territory for landing stations, and as 
bis principle has been formally endorsed by the Oanadian and Aus-. 
tralasian Governments at the Conferences at Ottawa and Sydney the 
Committee consider that it should be adhered to, and thata departure. 
from it would be & material cbange in the character of the scheme 

which was approved at those Conferences. 

8. The length of the cable over the route recommended would be, 
allowing 10 per cent. for “slack” actaally used, about 7,986 nautical. 


miles, vis :— 


Vancouver to Fanning Island, 3,561, ora little less from Vancouver 
to Palmyra Island; 
% Fi: “ Island to Fiji, 2,093, or a little less from Palmyra Island 
3, 
Fiji to Norfolk Island, 961; 
Norfolk Island to New Zealand, 537 ; 
Norfolk Island to Qaeensland,894. =  —— 

. 9. The Pacific cable as a means of communication between Aus- 
tralasia and Europe would be, of course, dependent on the landlines 
across America and on the trans-Atlantic cables; and it would be. 
necessary for it to have some working arrangement with them. Such 
arrangements are universal in the case of submarine cable companies, 
which must obviously make terms with the landlines by which their 
traffic is received or forwarded. The only telegraph line which at 
present rans from the castern seaboard to Vancouver is that of the 
Oanadian Pacific Railway Company. This pompany is in connection 
at Canso in Nova Sootia with the Commercial Oable Company, which 
possesses three cables from Great Britain to Canso; and the nature of 
the arrangement between them is shown in the 8 corre- 
spondence contained in the Appendix to this Report. Oom- 
mercial Oable ge re isan American company, but all the landing 
stations are on British territory. It is stated that the other trans- 
Atlantic cable companies, whether British or foreign, are in connec- - 
tion and alliance with the Western Union Telegraph Oompany, which 
is also an American company. - - 


it is highly probable that were a Pacific cable 
to Australia 


controlled by an American company, and 
ce EE through the greater part of its length over American 


III.— oer. 


19. The cost of la 
used in it; and, as 


uantity in proportion to the speed of transmission required, and, 
therefore, the question of cost practically depends upon them, the. 
heavier the cable in these respects tho greater being the speed ar d 
the cost. With regard to all the sections, except the long one from 
Vancouver to Fanning Island, opinions as to the composition of the 
cable do not much vary, and as the of the whole line is limited, 
for through traffic, to that of the longest section, it will only be 


necessary to go into particulars with to that section. 
18. On this branch of their inquiry Oommittee have taken a 
large amount of technical evidence from electrical ex This ` 


evidence has been in some im t respects oonfii , and the 
Committee have been obliged to form their own conclusions, weighing . 
one authority against another. 

14. The principal points which the Committee have had to consider 
aro :— 

1. The weight per nautical mile of the core best suited for the 
purposes of the long section. m 

2. The theoretical speed of transmission obtainable from a 
given core over a given distance, _ | 

. 8. The deductions which have to be made from the theoretical 

speed of transmission to arrive at the actual practical speed in 
« paying " letters. | 

4. The number of hours per diem during which a cable can be 
worked for commercial purposes. "nn. | 

The Core —15. The cores recommended to the Committee varied 
from 500 lbs. copper and 320 Iba. gutta-perche (Mr. Siemens) to 800 lbs. 
copper and 550 15е. gutta-percha (Mr. Preece, of the General Post 
Office), bat the Committee have decided to select for detailed con- 
sideration from between those limite, two types, which have been 
recommended from different points of view. 

16. The first would con 552 lbe. copper and 368 lbs. gutta- 

and was that recommended to the India-rabber, Gutta- 
rs and Telegraph Works Company by Lord Kelvin in 

ovember, 1895. 

17. The Committee do not consider that it would be wise economy 
to lay down a cable of any lighter type than this. The speed of 
transmission would be reduced to too low a figure. 

18. The second would contain 650 lbs. copper and 4CO Ibs. gutta- 
percha, and is that which was adopted for the cable laid by the 


+ 
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Anglo-American Telegraph Oom in 1894. There is a serious 
mechanical difficulty in handling cable of very heavy weight at great 

depths, and the Oommittee are of on that it would not be 

a in any case to lay a cable ofa hoavier core than this over the 
ong section. 

Speed, Theoretical and Practical.—19. It is, however, in connection 
with the speed obtainable from a given cable over a given distance 
that the opinions of the experte have differed most materially. 

20. For instance, Dr. A. Muirhead gave it as his opinion that a 
eable of 553 Ibs. copper and 368 Iba. gutta-percha over the long section 
would, with experienced operators, and by the use of the automatic 
curb method of transmission, give a seed 80 letters per minute, 
and similarly, for a cable of 650 Ibs. copper and 400 lbs. gutta-percha, 
95 letters per minute. 

21. Mr. Preece, on the other hand, statcd that the same core as that 


mig per 
might get 80 letters per minute, out of a cable com 


552 lbs. copper and 368 lbs. gutta-percha over the long section. 


In all cases the speed given was the theoretical speed for simplex 


working: 


le. 
26. The explanation of this is to be found im the fact that much 
depends upon the system on which а line is worked. Thus, in the 


case of the trans-Atlantic lines, where the competigion is very keen 
and the hours of business comp vely Hmited, and where the 
Oonvention do not apply, 


regulations of the International 
it has been found possible to reduces the non-paying traffic to about 16 


per cent. | 
27. On the other hand, oa the Eastern lines the proportion is much 
и жаш шо reserve power of the lines is very great, and there- 
more 


tional 
be that a theoretical 
of nearly 63 letters per minute for the core of 650 lbs. copper 
aid 400 7 gutta-percha would be reduced in practical working to 


"T 
eo 
* 


о 
allowance of 16 per cent. should be made for dead ” traffic; Mr. Carson, 
of the SED American Telegraph Oomyany, 15 per cent.; and Mr. 


ph Department of the Government of India, 
and baving кыы! of the telegraphs from Karachi the Persian 

ugh Persia, stated that the average number of service 
indications which have to be forwarded with a message of 12 paying 
words of a of eight letters each, would, on the average, be 
equivalent to 10 letters. Furthermore, he stated that the unavoidable 
use of the lines under his charge for administrative рагрсвев > would 


therefore, of the total unavoidable “ dead " traffic amounts to about 


17 per cent. 

By the theoretical of a cable the Committee understand 
the maximum number of words which can be transmitted in a minute 
so that an ced operator can certainly and easily read them. 
The prac speed is the proportion of that maximum number 
which remains after certain deductions have been made for the 
ae of words for which no revenue is received and for loss 

me. 

28. The Oommittee ascertained that these deductions were made 
on account of— 


number of message, time, date, do. 
2. Repetitions, errors in transmissions, corrections. 
ink intervals between the messages, time lost by 


4. Administrative meseages connected with the traffic. 

There are, of course, other administrative messages which 
must necessarily be sent on the business of the line, but these 
could, in most cases, be left for periods when there was no traffic 
for transmission. 


29. It must also be borne in mind, in considering this question: 
that though the speed of a cable is usually stated as being a certain 
number of words minute, these w are “reputed” words of 
five letters each. In actual practice a word averages eight letters, 
the increase being due to the use of ocde words, and to the omission 
= many oonjunctions and prepositions when messages are sent "in 
clear." 

30. The so-called “ words," however, which have to be added to each 
message as service indications and prefixes, do not consist generally of 
more tban two or three letters each. 


( To be continued.) 


ALUMINIUM FOR SWITCH WORE, BUS 
BARS, &c. 


Br ERNEST KILBURN SCOTT. 


(Continued from page 879.) 
TRE following table is based on well authenticated figures, 
and is for wires to give equal conductivity. The rige 
ices of the two metals are assumed to be 10}d. a lb. for 
copper wire and 18}d. for bare aluminium wire of 
approximately abont 1 inch in diameter. 


| 1 
Weight of Total price 
Relative | Relative | one mile one mile 
Relative area eight | of wire in Present ot wire 


” 
conduc- for equal for equal] lbs. for price t gi 
tivity. | conduc- | conduc- | equal coon- | per lb. oom 

tivity. tivity. | duetivity. . 


100 | inch 10d. #2696 
dis. 162:3 


Aluminium| 60 | 160 48 129 inch 1814. | £59 
| dia. 77 9 


Quotations have been given in America for aluminium wire 
аё аз low as 15d. per lb., and as the price of copper is some 
six or seven pounds a ton higher over there than it is with 
us, the comparison is much more in favour of aluminium. 
Of course, on account, of the boom in trade, all metals have 
increased in price, but aluminium has been affected only 
slightly, and there is certainly no likelihood of its going 

er. 

here is, however, one point which tells against alaminiam 
at the present moment, and that is the limi 
Whilst the price of copper remains fixed at 1011. a lb. 
whether it is ordered in 40 or 5 ton lota, the price of 
aluminium may vary from 18}d. for the higher quantity to 
21d. a lb. if under 5 tons is required, this being necessary to 
allow a margin for the special setting of the machinery. In 
any case 77:9 lbs. at 21d. a lb. only comes to £6:81 for one 
mile of 128 diameter wire, and on referring to the table it 
will be seen that even this is lower than copper. 

Aluminium lines bave been installed at the Chlorate of 
Potassium Works and the Hydraulic Power and Manufao- 
turing Company, of Niagara, also the Snoqaalmie Falls 
Power Company, and the Standard Electric Company, of 
California, with the best results, and it has been found that 
the snow and ice load is practically the same althongh the 
cross-section is greater. 

The nt rise in copper is principally aimed at the 
electrical industries, and it is, therefore, to our interests to 
give such a fillip to the employment of aluminium as a 
conductor as will help to b the back of this threatened 
monopoly. Unfortunately power transmission lines are few 
and far between, but aluminium might very well be given 
& fair trial for trolley lines especially as orders for many 
miles of wire must of necessity be within the next 
few months, Possibly the increased contact surface for the 
trolley wheel will be found of advantage. It is interesting 
to note that 67 tons weight of bare aluminium feeders are to 
be used for the North-Western Elevated Railroad of Chicago. 
The feeders are to be F about 1} 
inches in diameter. They are to be laid in саа 
fashion in wooden troughing, being ne lg at in of 
9 feet by vitrified blocks. The contract has been accepted on 
the basis of 47 lbs. of aluminium being equivalent in con- 
ductivity to 100 Ibs. of copper. 


ABSORPTION AND CABLE SPEEDS.” 


THE tabular statement of actual and calculated of 
working through Atlantic cables issued by Messrs. Siemens 
Bros in January, 1898, has lately been brought into 
prominenoe by the repeated referenoe made to it by Mr. 
Alex. Siemens and by the accuracy of certain figures bei 
called in question by the managing director of the аар 
Construction and Maintenance Оотрепу. 


* Publication delayed for want of space in our last issue. 
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In order that our readers may the more readily follow the 
claim and the objections raised to the figures put forward to 
substantiate it, we reprint this table, which has already 
appeared in the ELECTRICAL REVIEw, June 8rd, 1898, 
p. 786. | 


done in every case, excepting the 1894 “Anglo” cable, for 
which the speed has been calculated by dividing the same 
constants given above by the K R where R is the measured 
conductor resistance as laid, and not at 75° F., as in the other 
instances. The speed, on this acoount, should be 26:99 and 


ACTUAL AND EstimaTep SPEEDB OF TRANS-ATLANTIC CABLES. 


Tabular Statement drawn up by Messrs. Siemens Bros. :— 


1 3 в 5 1 в | 9 | m | 11 
| | ‚ Type of Calculated | Calculated Calculated 
core of ! K R. speeds speeds Speeds Calculated speed 
Date Length in deep seas : ' taking taking actually speed if leogths 
when Designation of cable. . nautical cable. 1874 cable | 1874 cable obtained if lengths 1,850 naut. Manufactured by 
laid. | miles. at at 956 ір regular 1,850 naut. miles and 
| Lbs. per Ohm x Microfarads words per | words per working. miles. core 
| naut. mile. 10° minute. minute. | 650.400. 
pee ee oe | Cop. Р. he 
1873 . Anglo-American ... 1,876 400/400 3°919 1811 2475 ae T ius Tel. Const. & Mtnc. Co 
1874 | Anglo-American... 1,837 400/400 8 512 20 20 27:6: /) 202 (a) 199 . 289 Tel. Oonst. & Mtno. Оо 
1875 Direct United States 2,423 400/360 7:658 9:38 1282 22% (b) 386 ' 703 Biemens Bros. 
1870 Pouyer-Qaertier ... 2,242 350/300 6:600 10 74 14:67 22 (c) 32˙2 59:8 Siemens Bros. . 
1866/80 Anglo-American 1,852 T 4'632 1531 20:91 ses aes vid Tel. Const. & Mtne. Oo. 
181 Jay Gould " 2,518 350/300 : 7'834 905 1237 215 i 398 694 | Siemens Bros. & Oo. 
1882 Jay Gould .. 2,563 850/300 8:030 8 84 1908 215 (4 412 712 | Siemens Beos. & Oo. 
1884 Mackay-Bennett (E.) | 2,353 · 350/300 ' 6740 . 10:53 1437 26 42˙0 72:3 Siemens Bros. & Oo. 
1884 ' Mackay- t£ (N) 2,346 350/300 | 6 630 1071 14:63 26 | 418 712 | Siemens Bros. & Oo. 
1894 Mackay - Bennett (3rd), 2.161 500/320 4671 15 18 2074 40 (у) 546 772 Siemens Bros. & Oo. 
1894 | Anglo-American ... | 1,850 . 65" /400 | 2 420 , 29°31 4004 | 474 (e) 474 474 Tel. Cone & Mt-c. Co. 


(a) Repert of engineers, Messrs. Clark, Forde & Co., to the manager of the Anglo-American Telegraph Company, dated Jane 25th, 1877. 
d) Repo: tof engineers, Messrs. Clark, Forde & Co., to the manager of the Direct United States Cable Company. dated Jane 25th, 1877. 
(с) Report of tte engineer-in-chief, Mr. von Chauvin, to the Pouyer-Quertier Cable Company, dated June 15th, 1880. 


(i.) Special trial of code words, 18 words per minute | mean 
25 . 


(d) Report of Dr. Muirhead to Mr. von Chauvin, representative in London of { (ii.) Press messages, usual rate,: 


the Western Union Telegraph Company, dated July 10th, 1888. 


(е) Blectrieian, dated October 19th, 1894. 
(f) Speed specified as basis for column 7 is taken from a letter from the man 


(iii.) As many as 135 letters per minute have been observed to pass at times 


without requiring repetition. 


r of the Anglo-American Telegraph CO pan ; dated September 90th, 1894. 
p From a letter from Mr. G. G. Ward, vice-president and general manager of the Commercial Cable Company, dated May 
t 


Oth, 1095. 


will be noticed in col. 8 that the actual working speed obtained with the cables made and laid by Siemens Bros. & Co., is very much greater than that calculated 
upon, even allowing for all the progress in manipulation and manufacture. Cols. 9 and 10 prove this even more clearly, the figures given tbere having been calculated 


(from actual speeds) according to well-established formule —col. 


9 showing what the speed would be if all the cables were only 1, 


nautical miles long, and col. 10 if 


the length and weight of core of all the cables were the same as those of the 1894 Anglo Cable. 


The claim by Messrs. Siemens for certain advantages in 
point of speed possessed by their cable oore is of a somewhat 
earlier date, as will be seen from the following extracts from 
the Proceedings of the Pacific Cable Committee, November 


17th, 1896, p. 43 :— 


V itam well. had evidence yesterday of roposal of 
: we e oe у of ap 
523 lbs. copper and 368 Ibs. gutta-percha, calculated to give a speed of 
12 words per minute. How can you explain that discrepancy? . 
Mr. Siemens: Ab, I am very glad I have brought the evidence 
show ; that is, that we are of opinion that our cables are very 
much better, through reasons that I do not want to tell, than anybody 
else’s, and, if I may, hand you this table—this is a comparison of 
speeds of the Atlantic cables. 


Something concerning the nature of the advantage claimed 
we gather from the discussion of Mr. Elton Young’s paper 
at the Institution of Electrical Engineers on April 27th last, 
when Mr. Siemens is reported to have stated that the great 
problem which cable makers had before them was to reduce 
this “ spongy factor” of the is if he might so call it, 
as much as possible, and that this was possible, was clearly 
demo by a table of cable s of the Atlantic 
cables published some time ago by his firm, which showed 
that all cables did not follow the K R law. How very im- 
portant it was to pay attention to this spongy factor of the 

ity might be seen if they compared the two latest 

tic cables made in England, viz. the 1894 ' Anglo,” 
and the 1894 “Commercial " cables. 

Turning to the figures given in the above table, we notice 
that the speed of working through the 1874 Anglo-American 
cable is taken as a standard of comparison for the other 
cables. The constants for cols. 6 and 7 are respectively 
70°95 x 10° and 96 94 x 10$, f. 6., the product of the total 


capacity (609:88 mfds.), and O.R. at 75° F. (5,759") multi- 
plied by K 8 20˙2 for col. 6, and 27°6 A for col. 7. 

These were obtained on the 1874 cable as laid, that 
is, with its conductor at à much lower temperature (say 85? 
F.), &nd not at 75? F.; therefore to obtain the speed of 
another cable having the same mean bottom temperature, 
these constants must be divided by the K R of the cable, 
where R is the total resistance also at 75? F. This has been 


36:87 instead of 29:81 and 40°04, as given in co's. 6 and 7 
for the 1894 * Anglo cable. | 

Assuming the correctness of the speeds in col. 8 for regular 
working, the calculated values in ool. 9 are as given. We 
have endeavoured to check the caloulated speeds in col. 10, 
and, subject to small differences arising from the actual capa- 


city or the values of log. 4 for the differing forms of oon- 


ductor used not being stated, the figures appear rather too 
high compared with the 1894 “ Anglo” in all cases, and 
especially in the case of the D.U.S. 1875 cable. To assist 
comparison it would have been well to give in the Table the 
capacity and conductor resistance from which K R has in 
each case been arrived at. | 

It is not stated whether col. 10 has also been corrected for 
the difference between the specific conductivity of the copper 
used for the earlier and later cables, which is an 
consideration if the figures in this column. ase te be taken as 
a proof of i speed due to the reduction of absorption. 
If it has been so corrected the relative specific conductivities 
should be given so that the values may be checked in this 
particular also. 

The first and most important question which ts 
itself is, Are the speeds given in col. 8 really comparable and 
reliable ? for if not, the whole comparison in col. 10 becomes 
m f th Angl ble is 

27:6 w.p.m. for the 1874 * Anglo” cable is a proper 
basis for speed caloulation—see note (f) of table—then all 
figures in col. 6 are much too low. Mr. Siemens evidently 
thinks 27:6 is too high, because he prefers to give, in ool. 8, 
the regular working speed actually obtained as only 
20°2 w.p.m. | 

This does not seem reasonable, in view of the working 
speeds in actual practice being in T case much higher 
still (col. 8) even than the figures in ool. 7. On this head 
Mr. Shuter, managing director of the T. C. and M. Com- 
pany, informs us that carefully timed counts made on the 
Anglo Company's cables, and published in the Electrician, 
November 30th, 1894, showed a speed 50 per cent. higher 
than the earlier figures of June 25th, 1877, which statement 
is more than borne out by col. 8, in which the regular work- 
ing s is in almost every case over 100 per cent. higher 
than the calculated values in ool. 6. Again, if the in 
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ool. 8 are worthy of oredence, neither 20:2 nor 27:6 w.p.m. 
for the 1874 cable are suitable as bases of com ; and 
why the 1874 cable should have been selected as a standard, 
in preference to some other cable whose working speed has 
been more reliably ascertained, is not clear. The only use 
of cols. 6 and 7 in the table is apparently to show how widely 
the resulta calculated by the K R law differ from those 
actually obtained in practice as given in col. 8; but if that 
is their ше А ear proof is not very convincing, because, if 
we look at the figures in cols. 7 and 8 for the several 
Siemens's cables, we notice that the ratios between the 
calculated and actual speeds follow the K R law, in nearly 
all cases, as much as could be expeoted, considering the uncer- 
tainty as to what is really the “regular working " speed for 
each of them. At any rate, they cannot be to disprove 
that law. Any differences are, we think, more likely to be due 
to the working speed of the several cables not having been 
made by the same operator and obtained under absolutely 
ia egi sending and receiving conditions. 

r. Siemens has probably taken one of the higher 
obtained, no doubt during a long trial, on the 1894 '* Oom- 
mercial ” cable, made by his firm,.as the regular working 
speed. In col. 8 of the table this is given as 40 w. p. m., 
whereas Mr. Shuter refers to a letter from Mr. G. G. Ward 
the s&me authority as invoked by Mr. Siemens—in which the 
working speed is given as only 32 w.p.m.; while Mr. F. 
Ward in his evidence before the Pacifio Oable Committee in 
November, 1896, stated that under pressure they could work 
up to 34 w.p.m. Between 34 and 40 words there is certainly 
& very considerable difference, and, as far as we can form an 
opinion, this would seem to be in a great measure the 
explanation of the remarkable difference in speed assigned 
by Mr. Siemens to the two 1894 cables. 

Supposing, however, that we accept Mr. Siemens’s tabulated 
figures in col. 8 as correct and comparable, we are still left in 
doubt as to what we are to attribute the differences shown in 
col. 10 between the speeds reduced from ool. 8 for the same 
length and size of core ; for while Mr. Siemens tells us in the 
discussion on Mr. Elton Young's paper that all cables do not 
follow the К В law, weare, on the other hand, told in a foot- 
note of this table that the results have been calculated from 
actual sp2eds “according to well-established formu . If 
it be true that all cables do not follow the K R law, how can 
we accept the values in col. 10, which are entirely based on 
that law ; for if the K R law has introduced errors into the 
results, col, 10 cannot safely be taken as reliable evidence of 
the importance and advantage of reducing absorption and 
thereby improving speed, which we take to be 
of the table. If, on the contrary, col. 10 is based on “ well- 
established formule," and the working speeds in ool. 8 are 
trustworthy, there would no doubt be some ground for the 
claim that the difference between the “ Anglo” and * Com- 
mercial ” 1894 cables is due to certain improved methods of 
manufacture employed by Messrs. Siemens Bros, more 
especially in paying strict attention to the “spongy factor ” of 
. In case it would appear that this improved 
oy ehi тА * 
judging by the high speed of 70:2 w. p. m. assigned in ool. 10 
is the 1875 D. U. S. cable, and has nevertheless all these po 
escaped notice, and therefore been unappreciated. If the 
differences are really capable of this explanation, how is the 
marked diff-rence between the speeds of the 1879 and 1875 
cables (both made by Messrs. Siemens Bros.) to be explained, 
the earlier cable having a much higher speed than the one 
four years later ? A 

We confess that the tabular comparison is too involved in 
uncertainty to bring conviction, and fails to do so, chiefly, 
perhaps, because it attempts to prove too much. 

Any disparity due to inertia of the recorder coil for speeds 
во similar as 40 and 47 тра. or апу difference due to 
unc qual self-indaction in the two cables, cannot be held 
accountable in any important degree for the widely different 
speeds given for the 1894 “Anglo” and “Commercial” 
cables, and allowing a generous amount for any increase due 
to redaced absorption, there still remains a considerable 
margin, which we are disposed to attribute, in a great 
measure at least, to the fact that the “regular working” 
speed is too vague an expression, and that the values given 
lor these two cables were either not obtained under precisely 
comparable conditions, or that the signals recorded were not 


equally good. 


e object 


Since writing the above comments, which could not be 
included in our last issue for want of we notice that 
in a letter to the Electrician of June 2nd, Mr. Alex. Siemens 
replies to Mr. Shuter's objections to what he considers the 
misleading comparison of the relative working speeds. of 
the 1894 Anglo and Commercial cables as given in the 
— the mistake made in regard to the K R 

e recognising the made 

value of the 1894 Anglo cable which, when corrected for 
temperature makes a difference of 8 per cent. in favour of 
the Anglo cable, Mr. Siemens remarks that that does not 
account, by a long way, for the whole of the differences in 
speed.” He, moreover, reminds us that none of the 

are results of special trials with a view to compiling the 
Table, but that the authority has been given in every 
instance for the various statements regarding the working 
speeds assigned to each cable; and, further, that comparison 
has not only b:en made with the 1874 Anglo accordiog to 
the report of Messrs. Clark, Forde & Taylor (June 25th, 1877), 
but also with thespeed given in a letter from the manager of the 
Anglo-American Company, S:ptember 20th, 1894, and with 
the speed of the 1894 cable in the Electrician, О tober 12th,° 
1894, which speeds do not differ from those given in the 
article, November 80th, 1894,f quoted by Mr. Shuter, so that 
all the data available at the time baat utilised. А 

In answer to Mr. Shuter's obje tion to 40 w.p.m. being 
adopted in the Table (col. 8) as the speed of the 1894 Oom- 
mercial, in view of the statement made by Mr. F. Ward 
before the Pacific Oable Committee, That under pressure 
they (the Commercial Oable Company) could work up to 34 
words per minute,”—Mr. Siemens refers to the following 
questions and answers in the Report of that Committee :— 
ane Oan you tell бе Ош how „ 

a experience snows ou 005 о 
that in айат denoting all tho signals tat o not pay—all the service 


Yes; well, we calculate the amount of work by five-letter words 


оп эвге. 
d 1,029. Give me in letters then, tho number of letters ? 

No, I do not recollect. I should like to be positivo about that, as 
far as I can; I think we can do about 34 five-letter words a minute 
duplexed under ordinary pressure. 

1,690. That is under pressure including everything; 34 five-letter 
words a minute ? | SJ 55 

Yes; that is we can work up to that. | Ra 
. Mr. Siemens concludes that ^ Mr. Shuter has evidently 
only looked at answer No. 1,680, and has not noticed that 
the speed of 84 words refers to ordinary pressure and to 
duplex working." | | 

To make quits sure what was meant, Mr. Fred. Ward waa 
applied to, and he confirms that during the time of day 
ка most messages are handed in, and to which he meant 
to refer by the words “ ordinary ” jn his answer 
No. 1,629, the cable is used сора at the rate of 34 five- 
letter ip sale ia а there is no difficulty in 
obtaining a higher speed if found necessary. 

In this connection we may remark that the of the 
m н п between the 1894 Anglo and Oom cables 

| e 


co 
consi ed the working speed of both these cables, Ordinary 


are the result of special trials.” 
. The 84 words referred to by Mr. Shuter would, therefore, 
appear the more reasonable figure instead of 40 words per 


minute. ME 
No doubt “there would be no difficulty in obtaining a 


* t The authorities here referred to give for the Anglo cables the 
following results :— 


Mr. A. Dearlove, . Mr. P. B. Delany, 
Oct. 12th, 1894. з Nov. 80th, 1894. 
Cable. Actual working speed. Highest speed with regular traffic 
1873 000 [II] 28 words ese ө 149 letters pez minute. 
| 1874 eee eee 28 » eee өөө 1149 » Г] 
1880 ese eee 24 [1] eee ose 199 90 29 
1394 eee se. 474 [1] eee eee 243 н п 


t Mr. Dearlove states that the 47 4 w.p.m. for the 1894 Anglo 
cable were also obtained with duplex connections, as were the speeds 
given by Mr. Delany, and in the absence of any note to the 

we assume that the figures in ool. 8 are all comparable in this 

—Ers. ELxO. Rav. 
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higher speed if found necessary on all the cables included 
in the Table than the worksng speed given, but that is 
scarcely to the point, because unless strictly representing the 
working speed in each саве, the resulta in ool. 10 would not 
be comparable. 

Mr. Siemens explains that his “ object in raising the whole 
оа at the recent meeting of the Institution of Electrical 

ogineers was to obtain, if possible, an explanation of the 
discrepancy in speeds which remains even when the figures 
given in Mr. Shuter’s letter are used as basis; for it must be 
granted that if the tbird Commercial cable were 1,847 nautical 
miles long, i., of the same length as the 1894 Anglo cable, 
instead of 2,161 nautical miles, its speed would be increased 


2.161? А 
from 84 to 84 x Ga = 46:6 words per minute; and 


its K R would be diminished from 4:22* to 3:15. In other 
words, this shortened cable would give practically the same 
working speed as the 1894 Anglo cable, although the K R 
of the latter is only 2:41, or abont two-thirds of the K R 
of a cable of the same length, but with the core of the third 
Commercial cable. As this core consists of 500 Ibs. copper 
and 320 lbs. gutta-percha per nautical mile, while the core of 
the 1894 Anglo cable contains 650 lbs. copper and 400 lbs. 
gutta-percha per nautical mile, the scientific im of 
this difference is self-evident and well worth the att^ntion of 
all students of electricity." 

We entirely concur that the question thus clearly stated is 
of great importance and requires investigation. Mr. Siemens 
has already told us what his explanation is, in his evidence 
before the Pacifio Cable Committee given above. Althouzh at 
that date Mr. Siemens did not wish to reveal the secret, at 
the Institution of Electrical Engineers he was di to be 
more communicative and referred to col. 10 of his tabulated 
speeds of the Atlantic cables as evidence of the great im- 
portance of paying attention to the “spongy factor" of 
capacity, the reduction of which was the great problem cable 
mannfacturers had before them. The valae of the table and 
of this explanation of the cause of speed difference is, how- 
ever, discounted by his having expressed the opinion that 
all cables do not follow the K R law, on which ool. 10 is 
entirely based. 

. Whether the K R law is at fault, and to what extent, still 
remains to be proved; and whether the same method of 
reducing the recorded results to five-letter words per minute 
has in each case been identical requires verification. At any 
rate the first step towards it should, as we have elsewhere 
suggested, be by removing all incomparable elements by a 
practical trial, using the same automatic transmitter and 
receiving instrument to ascertain, as near as the character- 
istic signals of the two cables permit, the speeds for each 
cable which give the same size and definition for the same 
words. If, then, the fact be clearly demonstrated that the 
Siemens eable has distinctly a higher speed, no doubt the 


theoretical explanation will soon be forthooming. In the 
meantime it would be of great assistance if Messre. 


Siemens Bros. would kindly supply the total resistance 
either at 75° F. or at sea temperature, and also the total 
capacity of all the Siemens’ Atlantic cables included in 
his Table, from which the K R values have been derived ; 
and especially the electrical data of the three Commercial 
cables which do not appear to have been yet published. 
We should also be glad to learn from Mr. Siemens how 
the very high speed of 70:2 words per minute in col. 10 
for the 1875 D.U.S. cable can be accounted for, since the 
speed of their 1879 Brest-St. Pierre cable shows only a 
calculated working speed of 59:8. If the 34 words, instead 
of 40, be adopted 
be found that the calculated speed for thie, the latest of 
the Siemens cables, must be reduced from 77:2 (in col. 10) 
to 6560, that is, its speed works out appreciably below 
that of their 1875 D.U.S. cable, and, indeed, of all their 
others, except the 1879 P.Q. cable given in ool. 10. 


Electro-Harmonic Society.— Mr. C. E. Grove having 
been elected honorary secretary of the above Society, 
members are requested to address communications to him at 
“ Rosedale,” Selsdon Road, Cambridge Park, Wanstead. 


* This is given in the Table, col. 5, as 4 671. 


for the third Commercial cable, it will. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFICATIONS. 


NEW PATENTS.—19099. 


expressly for this journal by W. P. TmHowrsom & Oo. 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


10,699. "Improvements in and connected with street lamp-poste 
electric light standards, and the like.” W. Jowzs. Dated May 23rd 

10,726. ‘Improvements in electrical switches.” B. Tomas, 
Dated May 23rd. 

10,744. “ Storage batteries" E. L.LospzrtL. D ted May 23rd. 
(Complete.) | 

10,768. “Improvements in electric arc lamps.” Tus Barren 
THomsos-Hovston Company, Liurrsp. (R. Fleming, United 
Btates.) Dated May 23rd. (Complete ) 

10,769. "Improvements in means for electrically ignitiog gas.” 
F. W. GorpBr. (Ls Socié:é Anonyme, Lux Nova,” Belgium.) 
Dated May 23 cd. (Complete) ö | 

10,791. “Improvements in electric lighting apparatus.” A. 
PLEOHNB. Dated May 23rd. (Complete.) 
` 10,815. "Improvements in incandescent electric lamps.” O. L. 
R. E. Mences. Dated May 23rd. (Date applied for under Patente, 
&c., Act, 1833, Вес. 103, Ostober 27th, 1898, being date of application 
in France.) (Complete) 

10,817. “Improvements in terminale and binding screws for eleo- 
tric batteries and connections." W. R. EpwanRpe. Dated May 23rd. 

10,839. ‘Improvements in automatic electric cat-out devices for 
electric cooking apparatas.” F. W. SogLmDprLRBR. Dated May 24th, 

10,843. “Improvements ia concentric electrical fittings.” В.Т. 
Rosmson. Dated May 24th. z 

10,860. “Improvements in or relating to shuntiog devices applio- 
able for use on electric cars and the like.” E. Aunnnas. Dated 

th. l | 


May 24 

10,868. ‘Improvements in electric switches.” B. Норктивои. 
Dated May 24th. 

10,877. An improved method of and arrangement for protecting 


the aati-cathode in Ro atgen tubes" О. Н. F. Мошкв. Dated May 
24th. 

10,893. “Improvements ia electrical warp stop-motions for 
looms.” W.H. an and F. E. Kr. Dated May 24th. (Complete). 

10,903 “Improvements in telegraphic transmitters and receivers.” 
W. L. Wism. (A. O. Orehore and G. O. Squier, United States.) 
Dated May 24th. 

10,911. "Improvements in primary batteries.” A. PFARNENBEBG. 
Dated May 24th. (Complete.) 

10,922. An impro red relay for magneto-bells.” J. G. WHITTLE. 
Dated May 25th. 

10,978. “Improved telephone switch." А. E. Lawxus and J. G. 
Laxon. Dated May 25th. 

11,010. “A water-proof lampholder for Swan incandescent elec- 


trio lamps.” Н. D. Frrzparniox. (G. Brandt, Germany.) Dated 
May 26 (Complete.) 

11,012. “Improvement in the constraction of electro-motors.” 
W. Prox. Dated May 26th. 


11,024. An improved electrical switch and fuse." H.O. Govan 
and О. W. Оох. Dated May 26th.  (Complete.) 

11,097. “Improvements ia sockets or holders for incandescent 
TEF шш A. Vampam and T. H. Mansa. Dated May 27th. 

Com plete. 

11,101. “Improved methods of utilising high potential electric 
spark gaps.” B. H. THwalts. ends May ч; "m 

11,105. “Relay apparatus for closing a subsidiary circ an 
electrical installation when a current in the main circuit bas a certain 
strength or voltage." Sremuns BROTHERS & Oo., Lrurrmp. (Siemens 
and Haleke, Aktien Gesellschaf-, Germany. Dated May 27th. 
(Complete.) 

11,106. "Improvements in synchronised electric clocks." Sramuns 
Ввотнвве & Co., Limran, and E. F. H. H. Lavoxmar. Dated May 
27th. (Complete) 

11,110. “Improvements in electric switches" A. M. CLARK. 
(Tne General Iacandescent Aro Light Company, United States.) 
Dated May 27th. (Complete.) | 

11,317. "Improvements io quadruplex and multiplex telegraphy 
and to apparatus for use іа connection therewith.” S. G. Brown. 
Dated May 27th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Mesers. W. P. 
. Тномрвон & Oo. 322, High Holborn, W.O., and at Liverpool, 
Mazchester, and Birmingham, price, post free, Od. (in stampe). 


1897. 


| 12,2210. "Improved means for supplying current to electric rail- 
way and башна) vehicles." В. Окмкпзи. Dated May 17th, 1897. 
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Relates to electric railways and tramways on a road contact or 
sectional oonductor system with continuous or polyphase currents and 
electro-magnetically operated switches. Oollectors.—A long collector 
is built up of bars prec down by buffers. Switches, Conductors.— 
A derived current from the collector flows through the forward 
exposed contact to a fine wire coil msgnet and to earth, thereby lift- 
ing the armature. This action the earth circuit and com- 
tes the main circuit between the main conductor and contact 
hrough the thick wire coil The contacts on the armature 
are wed ped, and take plates which are pressed 
together by springs. The whole is mounted in a closed box sur- 
mounted by the stud which is insulated from it. In a modification, 
the fine wire coil magnet is carried by the vehicle, and throws a bell- 
crank armature in the box. For a three-pbase current, the circuits 
contain two collectors and two studs for each switch box. The cores 
of the magnets are formed of cc ils in the circuits, but otherwise the 
construction of the switch is similar to that cf the 8:85 described 
method. 5 claims. | 


20,923. “Improvements in electric heaters." E. Е. Gorp. Dated 
September llth, 1897. Heaters of air, water, vil or other fluids are 
made with reeistance wire coiled into a small helix, which is itself 
generally coiled to form a large helix. This is supported internally 
or externally by open supports, so that all parta of the wire are 
exposed in an approximately equal degree.to the. figid to be heated. 
The wires, or preferably the supporte, are covered with thin insulation, 
sucb as vitreous enamel. Various supports are specifled. In one 
arrangement the helix is held in helical grooves in segmental insu- 
lators placed ina tube. The tubes may be in halves bolted together, 
and either solid, to convey liquids, or slotted, to admit free paseage of 
air to be heated, when the tube is fixed horisontally under the seat 
of a railway carrisge, or elsewhere. In modifications of thie arrange- 
ment the helix may fit in a helically grooved perforated tube of insu- 
lating material, or in or on a corrugated metal tabe. In a second 
arrangement the helix, a, encloses one or more insulated supporting 
wires, which are secured at their ends by nuts to discs. 17 claims. 


enelceed arc lampe." 


specially 

pating or rectified current. An air-tight tube to carry the winding 
consists cf sheets of thin German silver snd asbestos paper or cloth, 
wound on a mandrel, and connected by shellac varnish or cement; the 
asbestos breaks the metallic circuit round the tube. A core is made 
up.of strips of iron perforated to receive wires, by which they are 

into cylindrical form on a tube. Asbestos washers may be 
placed between the stripa to reduce n 8 claims. 


21,366. ‘An improved electric arc light reflector.” О. M. Воз 
Dated September 17th, 1897. An arc lamp ie provided with a reflect- 
ing shade carried by an annular band aud two hinged semi-circular 
plates, which fit upon the lower edge of a conical casing, and are 
secured by claspe. A circular opening and slots in the reflector per- 
mit it to be passed over the lamp. 1 claim. 


21,534. "Improvements in electric arc lamps" B. J. B. MILLS 
(E. Leconte, France) Dated September 20th, 1897. The upper 
carbon is carried by a rack in gear with a pinion on a toothed wheel 
which engsges the peu of a balanced weight. This is pivoted 
centrally in a lever frame pivoted in the lamp frame, and connected 
to the core or armature of a series solenoid or electro-magnet. The 
pinion and wheel are carried iu a light frame free to slide on two 
vertical rods; its movement is limited by adjustable nuts and the top 
of the lamp frame, a cushion being provided. The balance rests on 
the base of the lamp frame, and the pallets are clear of the wheel, so 
that the upper carbon reste on the lower one. When current 
the core and lever lift the pallets into gear with the wheel after which 
the lever lifts the frame until a vertical arm of the balance engages a 
etop fixed adjustably on the lamp frame. Rotation of the wheel is 
thus prevented, and the aro is struck. When the core and lever fall 
80 far that the arm of the pallet leaves the stop, the wheel can rotate 
under control of the balance, permitting the rack and carbon to 
descend. The transparent or translucent arc enclosing globe fits 
loceely in а conical socket and carries а fixed cap, closely fitting the 
upper carbon. The cap bas several chambers formed by cups, which 
are connected by screwing or frictionally ; each may be provided with 
a valve outwards. In another arrangement, the arc en- 
closing globe is fixed, and a сар made with chambers is movable 
laterally upon it. 14 claims. 


22,217. “ Improvements in shielding devices for electric meters.” 
Tus Barrisg Тномвон-Носѕтом Company, Глмітвр. (E. Thomson, 
United States.) Dated September 28th, 1897. Motor meters having 
permanent magnetic brakes are provided with means to prevent 
alteration of the strength of the by the accidental 
of excessive currents through the main coils of the meters. Either 
the magnets or the coils, or both, are enclosed, or partly enclosed, by 
non-magnetic closed conducting circuits, in which opposite currents 
are induced by any sudden varíation in the maín current, and the 
strong magnetic field of the latter thus limited. One arrangement is 
applied to an energy meter, in which the main current field coils are 
surrounded by parallel copper conductors, made either solid or of 
wire. Buch shields may be otherwise arranged near or between the 
layers of the coils, or round the brake magnets and disc. 5 claims. 


22,276. "Improvements in electrical propulsion of barges and 
boats on canals and rivers.” H. W. Haxpcock and A. Н. Вукез. 
Dated September 29th, 1897. Relates to an arrangement of apparatus 
for propelling and steering barges and boats on canals and rivers, in 
which is & rudder carrying a motor driving the shaft of a screw pro- 
pee by bevel gearing. The current for working the motor is col- 

ted by a trolley pole, the roller of which makes contact тв an 

а 


overhead wire. А suitable switch is provided on the tiller. 


modified arrangement, the motor casing forms the rudder blade 
proper, and instead of a spring coupling a flexible shaft connection is 
provided. 4 claims. 


22,800. "Improvements in electrical apparatus for use in dental 
surgery and other electro-surgical treatments.” W. E. Dow. Dated 
October 5th, 1897. Electric and magnetic . mal 
Relates to electric apparatus for use in dental su other 
surgical operations, comprising means for ad ng apssthetios 
to the organ under treatment, for cauterising pu for magnetic 
exploration, ёо. In the box are arranged three celis of a dry battery, 
the terminals of which are connected to the several contacts of a 
switch for throwing one or more of the cells into or out of circuit. 
The terminals of the switch are connected with binding posts for 
receiving the ends of a double conductor which may be connected with 
а sponge for application to the surface of the body and an electrode to 
be app to the organ under treatment, for example, a tooth. In 
order to она for a gradual regulation of the current, a rheostat is 
included in the battery and switch circuit This consists of an iasa- 
lating cylinder, helically wound with a bare resistance coil, and 
mounted upon a screw spindle so as to be capable of 
movement within a conducting clip forming one of the terminals. A 

switch may be arranged in shunt with the battery circuit 
for regulating the current in certain cases. Various forms of 
electrode are described. For introducing anesthetics into a 
tooth cavity, the electrode consists bly of a bandio of 
fine wires for carrying an absorbent pellet saturated with the 
anesthetic. The shank fits into a handle composed of one or more 
conducting tubes with an insulating covering. Instead of a bundle 
of wires, a shank with an expanded end may be employed. For 
cauterising purposes the instrument consists of a metal tube and a 
conducting core embedded in insulating material, the tube and core 
being in electrical connection through a loop of platinum or like 
material. The metal tube is made in two parte, capable of being con- 
nected together bya spring button. An electro-magnet for i 
rtions of the body, particularly the oye, and withdrawing magnetic 
odies therefrom, consists of au elongated core terminating in a 
point and carryiug a coil of insulated wire surrounded by a metallic 
protecting sheath. The ends of the coil are connected one to the 
sheath and the other to the core, the sheath and core formiog the 
terminals. 13 claims. 


23,057. ‘Improvements in and relating to electric railways on a 
sectional conductor m.“ E. O. Овоскев and E. О. Hows. 
Dated October 7th, 1897. Electric railways and tramways on a 
sectional-condactor system, with electro-magnetic switches. 
ductors—Switches: Ia each switch box are two pairs of magnets 
with an armature connected to two levers. One lever carries three 
contacts to connect up three pairs of contacts, and the other has two 
contacts for the two pairs. When the ewitcaes ate thrown by the 
magnets the coils are simultaneously cut out. 3 claims. 


23,296, “ тешсе in indirect regulation of dynamo-electric 
machinery.” . FAIRWBATERR. (The Orocker-Wheeler Electric 
Oompany, United States.) Dated October 11th, 1897. Motors, con- 


coupled to that of the motor, so that variations in the speed of the 
motor prcduce variations in the field excitation, whereby practically 
constant speed is maintained. The speed is regulated by a resistance 
switch in the field сітсоі of the motor generator. Іп а modification 
of this system, the motor generator is omitted, the fleld of the machine 
to be regulated and the armature of the machine being con- 
nected up in series with the constant-potential circuit. In the 
method adopted for producing a constant current under varying load, 
the field of the constant-current generator is supplied by the arma- 
tare of a subsidiary d o, the fleld of which ís wound with two 
opposing coils, of which one is connected with & constant potential 
generator, while the other is in series with the armature of the main 

or. The armatures of the two machines are mechanically 
coupled together. Ina system for producing a constant potential under 
a varying Ісай, a shunt-wound machine is employed. Its armature 
is connected in series with the whole or a portion of the field 
winding of the regulating machine; the shunt field winding of the 
machine to be regulated is conn in series with the armature 
of the regulating machine. 6 claims. 


23,442. “ Improvements in electrolytical current-di devices 
and transformers.” G. Y.Joxmsrow. (O. Pollak, Germany.) Dated 
October 12th, 1897. In a cell having an aluminium electrode f 
stopping current tending to pass from this toa lead or other electrode, 
a solution of a chromate or soap is used as the electrolyte. It is 
stated that the sluminium electrode will keep in good condition in 
this solution with little wear.. The use of such celle for preventing 
reversal in charging accumulators, and for rectifying alternating 
currents, is mentioned. 1 claim. 


24,522. "Improvements in overhead lines of electric tramways or 
railways.” P. Dawson. Dated October 22nd, 1897. Electric 
railways and tramways, with overhead conductors. Frogs for ool- 
lectors, conductors. The underside «f the frog piste bas ribs, 
grooves, and guards, to guide the trolleys. In order to direct the 
trolleys on to the main or branch line, the grooves and the flanges of 
the trolley wheel are unsymmetrical for one line, and symmetrical 
for the other line; or grooves and fi of different gauge, or other 
arrangements may be used. Preferably the ribs are curved and 
inclined upwards towards the centre, so that the trolley wheels ran 
on their flanges at that point, but the plate may be inclined, &. 3 
claims. | . 
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No, 1,125. 


THE ELECTRIC LIGHTING OF THE 
CITY. 


THE course which events have taken during the past few 
months in regard to the electric lighting of the City district, 
illustrates with striking results how unwise a policy it is for 
any electricity supply undertaker to treat its consumers 
apathetically, 

The City Company, which has up to the present done 
pretty well as it chose, now has to face actual competition. 
We do not suggest that if the supply had been satisfactory 
both as to charges and efficiency there would have been 
no agitation for a second service, for there is Sd much busi- 
ness to be done within the City area that covetous glances 
have long been cast upon it by parties anxious to come in and 
compete. Bat certainly the primary cause of the recent 
developments has been the lack of interest which the oom- 
pany has seemed to take in the needs of the private con- 
eumer. High charges for an inefficient supply have pre- 
cipitated matters, and, along with the erratic procedure of 
the promoters of the company rendering the monopoly 
agreements null and void in the opinion of connsel, have 
led to sach widespread dissatisfaction in the City that other 
companies found the agitation a profitable one for the 
furtherance of their objects. 

The suggestion that the City authorities should take 
advantage of the City of London Company's unfortunate 
position, and damage the interests of its shareholders because 
of indiscretions on the part of the founders, bas seemed to us 
from the first a quite improper way of doing “ justice” to 
the City. Certain extreme sccialistic views have been 
paraded in the Press about the gross injustice of the 
monopoly, and while we cannot help feeling that the com- 
pany has taken autooratic advantege of that monopoly 
which it considered unshakable, we cannot agree that the 
Court of Common Council would have been altogether 
justified in adopting the sweeping measures reoommended 
in certain quarters, We are of opinion that the Court's 
decision not to interfere with the company's monopoly, on 
condition that the consumers’ charges were reduced to a 
certain figure and a supply of continuous current made 
available, was a most dignified attitude to assume. 

The City Company will doub:less say that if they reduce 
their charges to any extent, the fresh demands will 
render more acute the difficulty of keeping pace with oon- 
sumers’ requirements. To a certain extent this is an argu- 
ment in favour of competition. But we certainly think 
that the City Company damaged ite interests very consider- 
ably by connecting to its mains a much larger number of 
lamps than the capacity of tbe plant running would allow 
it to supply efficiently. We fully appreciate the difficulties 
which all electricity supply works have lately been ex- 
periencing in laying down machinery rapidly enough to keep 
pace with the demand for current. But it ie, we think, not 

0 


962 


THE ELECTRICAL REVIEW. 


[Vol. 44. No. 1,125, Jone 16 1899. 


unreasonable to say that the probable demands of so promising 
a district as the City should have been foreseen with greater 
accuracy, во that plant might have been ordered in plenty of 
time, in order that there might be a minimum of waiting on 
the part of the consumer, and no possibility of a light at 
70 or 80 volts pressure instead of 100 at his terminals at 
times of heaviest load. 

Bat with all ite consideration for the awkward situation of 
the company, the Court of Common Council did not possess 
the supreme authority in settling the question of competition, 
and doubtless it had this fact in mind when deciding upon 
the course to take. The Board of Trade proposes to itself 
break the City monopoly. This appeared to be pretty certain 
when, at the recent inquiry, Sir Courtenay Boyle alluded to 
the delicate position in which he was placed by the Corpora- 
tion failing to say which of the several suitors was the most 
favoured. And it has also appeared for some time past that 
if the principle of competition were approved, the applica- 


tion of the Charing Cross and Strand Company was in а fair 


way for meeting with success. 

The decision of the Board of Trade, in accordance with 
Sir Courtenay’s recommendation, is to grant a provisional 
order to the Charing Cross Company, but not to the other 
two applicants. Sir Courtenay's conclusions are given in 
another column. He finds that “a competitive supply is 
desirable both in the interesta of private consumers and of 
the public,” and he advises that “the consent of the local 
authority be dispensed with in the case of the application 
in question, the undertaker to establish a separate generating 
station for the City within two years from the date of the 
order. The Streets Committee has during the past week 
attended at the Board of Trade for the consideration of 


clauses. 
The entire incident will serve & useful end if it reminds 


electricity supply companies that although their raison d'être 
is to make money, there is a consumer whose interests must 
be attended to as well as & shareholder whose capital must 
have dividends declared upon it. To neglect the consumer 
will assuredly endanger the interests of the shareholder, and 
the Board of Trade may step im and emphasise the 
fact. Municipal engineers, and even chairmen of the 
electricity supply companies, are continually finding 
that, other things being satisfactory, an increasing 
consumption means decreasing generating and distribution 
costs per unit up to a limit as yet undefined. Logically, one 
deduces that to reduce consumers’ charges at the earliest con- 
venient moment is advantageous to the company. Of course, 
one has to take into account the difficulty, which we have 
already mentioned, of getting machinery with the needed 
expedition to keep pace with the demand which may be 
reasonably anticipated. It is а satisfactory feature that 
latterly the electrical engineers of the larger areas of supply 
have been looking several years ahead, and ordering plant well 
in advance of requirements, Extravagant as some of these 
estimates may appear to the uninitiated Councillor, we shall 
not be surprised if they are considerably exceeded. 

When occasionally orders have to pass into the hands of 
American manufacturers the English contracting engineer 
feels aggrieved. But the engineer having electricity supply 
works under his control generally appreciates the seriousness 
of his position; the time element is to him at the moment 
far more important than is the patriotism outcry. His 


estimates as to requirements are outrun, or perhaps his com- 
mittee prefer to move slowly in voting money for extensions. 
In such a case he is to be pardoned for giving his contracta 
abroad. The difficulty would ba in part overcome if the 
future demand were a more certain factor. 

To return to the question of the City supply. We believe 
we are right in saying that the Charing Cross Compeny 
has safegnarded the interests of its consumers with financial 
success. We cannot do other than welcome the company 
upon its now almost certain entrance into the City. So 
far as the business outlook is concerned, there would 
appear to be room for both companies. 

It is not for us to champion the cause of one company at 
the expense of the other. But while we adopt a perfectly 
neutral line, we cannot help feeling that the City Company 
may even yet assure for itself a continuance of the cream of 
the business by lowering its charges, and in other ways 
serving its consumers better. This view of the matter is 
doubtless under consideration hy the directorate. 


In another column will be found an 
abstract of M. A. Blondel’s paper on 
oscillographs, read last year at the meeting of the French 
Association at Nantes, which gives references to his earlier 
publications on the subject. M. Blondel laid down in 1893 
the conditions to ba met by a successful instrament of the 
kind, and proposed the precise form of construction that has 
since been carried out with euch marked success by Messrs. 
Duddell and Marchant. M. Blondel, however, did not 
realise how great were the possibilities of his “bifilar” 
design, and elaborated an altogether different and inferior 
kind of instrament. The English investigators have 
followed M. Blondel's ideas very closely, notably that of 
throwing three independent moving spots on one screen 
simultaneously. The great advance made in galvanometry 
by the development of the moving coil and moving strip 
instruments is largely due to the work of the Central 
Technical College. 


The Oscillograph. 


New Kashmir Railway.—According to the Pioneer 
Mail, & narrow-gauge railway is projected from Jummu to 
Srinagar, in the Kashmir Valley, about 180 miles in lengtb, 
and at an estimated cost of £1,000,000. On account of the 
scarcity of fuel, and the abundance of water-power, er 
with the steepness of the gradiente, Mr. Nethersole, the State 
engineer, has reported to the Government of India in favour 
of the use of electricity as the motive power. The gene- 
rating station would be situated at Ramband, about midway 
between the termini, where a water-power of 100,000 H.P. 
is available. If the scheme is carried into effect, it will 
mark a huge step in advance; up to the present no electric 
railway, 80 far as we are aware, has been constructed with a 
length even one-tenth as great as this, The conditions are 
precisely those under which electric traction is at ita best, 
and we see no reason why the project should not be carried 
out with entire success, 


Iastitute of Chemistry.—Ona Thursday last week the 
annual dinner of the above Institute was held at the 
Trocadero Restaurant. Dr. Thomas Stevenson, the presi- 
dent, was in the chair. A distinguished company was pre- 
Bent, and in response to “ The Institute " toast, the president 
said that they now had nearly 1,000 members (fellows and 
associates), and 180 registered students. Mr. Justice Cozens- 
Hardy and Prof. Arrhenius replied for the guests. 
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THE GENERATION OF POWER FOR 
ELECTRIC TRACTION. 


By J. GRAY SCOTT. 


In the adoption and development of electric traction, we 
have, in this country, been forestalled by Continental and 
American enterprise. ! 

The explanation is by no means obscure, particularly in 
the latter instanoe, for in America the present conditions are 
merely the result of evolution—rapid, no doubt—whereas the 
deve'opment of electrio traction, or even electric lighting, 
in this country, involves revolulton —essentially a slow 
process. 

We may say that all tramways in this country were, up 
till recently, worked by steam, horses, and cable; and, in the 
absence of a superior system, appeared to fulfil our require- 
ments, 

The introduction of electric traction has resulted in the 
conversion of some of these older lines, and the equipment 
of several new ones, aud it may be safely said that the 
general public, having realized the advantages and con- 
venience of the electric tramcar, would not tolerate reversion 
to an older system. 

It has been shown beyond doubt, that an electrical system, 
by its frequent service, rapid transit, cleanliness and com- 
fort, creates for itself а traffi; which could not be attained 
by steam, horse, or cable systems. 

The question of adoption or rejection of a lighting or 
traction scheme usually crops up at some time in the history 
of local authorities, and while such bodies are no doubt com- 
posed of good business men, it is hardly to be wondered that 
the discussion of a highly technical subject brings about 
much hesitation, and often results in adjournment of the 
matter. 

The question of electric lighting at the present time is, of 
course, easily discussed from its commercial aspect, a plenti- 
ful supply of data being available to prove success, and no 
town of importance is to-day without ite electricity supply, 
while many others have the matter under consideration. 

It is reasonable to conclude, in virtue of the success met 
with by electric traction since its introduction, that its adop- 
tion will be equally general in a comparatively short space of 
time. 

In many towns the tramway system is the property of the 
municipality or governing body of the “ running area,” the 
working of the line being leased to a private company. 

Several municipal bodies are at present turning their 
attention to the question of tramways, and in the majority 
of cases the expiry of the lease (if the company be not pre- 
viously bought out) will be followed by municipalisation and 
electrical equipment of the tramway system. | 

Perhaps another reason for the comparatively slow progress 
of electricity in this country is to be found in the fact that 
certain parties have anticipated results inimical to their own 
private interests, and have therefore endeavoured, as far as 
possible, to oppose its introduction. 

In the case of the tramways, Board of Trade restrictions 
have no doubt retarded development somewhat; but on the 
other hand, we must baar in mind that in their priority, our 
Yankee brethren have given us the benefit of their varied 
experience, and we no doubt have benefited thereby. 

Thus hardly any of the troubles which beset the early 
experimenters have been met with in this country, and it is 
gratifying to find that those tramway systems which have 
been electrically equipped, have almost without exception 
met with unqualified suocess. 

Up to the present the only electrical system which may be 
considered thoroughly satisfactory, physically and com- 
mercially, is that of the overhead trolley. 

Certain objections may be raised against this system, 
among them that which we are prone to hear on the grounds 
of e theticism. 

It seems hardly worth while to give the question serious 
consideration from this point of view, because, after all, our 
cities can hardly compare favourably with those on the Con- 
tinent where the trolley syatem is largely in vogue. 

Indeed, it would be hard to find a town in Great Britain 
which does not, in some way, outrage :v:theticism to a much 
greater degree than could possibly be brought about by the 


introduction of & number of poles of ornamental design, 
carrying two wires barely 3 inch in thickness. 

The fact of the rails being employed as a return in the 
overhead system is sometimes urged as an objection on the 
оз of electrolytic and other troubles, arising from earth 
eakage. 

In practice, however, such currents are negligible, and 
easily preventable by careful observation of the Board of 
Trade tests. 

To these the author will refer at greater length below. 

The commercial success of the overhead system is assured, 
and where the conversion has taken place, increased traflic, 
and deoreased working expenses have been the direct result. 
Moreover, as the system is extended, the working expenses 
decrease still farther in proportion, which can hardly be said 
for horse or steam systems, though no doubt true for a cable 
system. 

Let us consider, for a moment, the present etatus of elec- 
tric traction in Great Britain. 

There are at present some 80 tramway or railway systems 
actually at work by electric traction, and nearly as many are 


in pure 

f we include light railways schemes, which will no doubt 
employ electric power, no less than 80 tramways or railways 
are projected. 

Of the tramways already installed, nine are owned by 
municipal bodies, the remainder being due to private enter- 

rise. 
E The total mileage (of single track) is probably about 
260, and this represents the total to date for the United 
Kingdom. 

As was recently pointed out by Mr. Garcke, the corre- 
sponding total for America now stands at over 20,000 miles, 
while in Massachusetts alone, with a population less than 
that of Yorkshire, the tramway mileage exceeds that of the 
United Kingdom. 

In the case of a town where a lighting supply already 
existe, and the question of power supply for trams is under 
VU a a combination of the two naturally suggests 
itself. 

It is to this feature of combined supply that the author 
desires specially to refer, subsequently entering into detail 
regarding the equipment of the station, particularly with 
reference to traction. 

The artistic descriptions with which we are favoured from 
time to time by the Technical Press, contemporary with the 
inauguration of new stations, cannot obviously enter into 
details, and still retain their completeness. 

Sach a description the author proposes to supplement, and 
he trusts that his short series of articles may be acceptable 
to those of his colleagues throughout the country, and others, 
who may not have the opportunity of rendering themselves 
conversant with the practical working of a tramway power 
station. | 

In the consideration of & tramway scheme for an area 
within which a lighting station already exists, the question 
of power supply often entails considerable discussion. 

That is to say, should the municipality (or company) erect 
a distinct power station, or should they, provided a suitable 
and sufficient supply be available, purchase their current from 
the already exitting supply station. 

This is a matter largely dependent upon local conditione, 
but there is no doubt that, particularly in the case of smaller 
stations, a tramway load would be most acceptable, while, at 
the same time, the cost to the tramway promoters would pro- 
bably be less than the expense incurred by the building and 
equipment of a distinct power station ? 

* Combined lighting and traction stations” has already 
formed the subject of various papers which, together with 
the discussions thereon, form interesting reading. 

To these the author may have occasion to refer later, but 
to anyone desirous of going into the matter at length, he 
would commend individual study of the proceedings of the 
Municipal Electrical Association. 

The precise nature of the advantage accruing to a com- 
bined station, it appears to the author, is not generally 
realised, for on the one hand, we find the value of a tramway 
load often over-estimated, as regards its influence on the load 
factor, and on the other hsnd, greatly under-estimated on 
account of the concurrence of peaks on both lighting and 
tramway load curves. | 
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In his recent work on “The Commercial and Business 
Aspects of Municipal Electricity Supply, Mr. A. H 
Gibbings gives a concise yet clear summation of the ques- 
tion :— 

* À great deal of importance has b2en attached to electric 
traction as a valuable factor in the day load output for the 
electric light machinery. 

** No doubt it is, and will be for some little time to come, 
а valuable help in increasing the works load factor. 

“ But the demand for electrio light is extending very 
rapidly, and must ultimately assume such proportions, that 
the maximum power re.aired for electric traction will soon 
sink into insignificance in comparison.” 

It is the intention of the author to submit actual load 
carves for lighting and traction, which will show clearly the 
relation existing between them under ordinary conditions. 

By so doing he hopes to succeed in showing precisely how 
much, or how little, importance should be attached to a 
tramway traction load regarded as a day load of a lighting 


station. 
(To be continued.) 


ENGINEERING CONFERENCE. 


SEPARATE CONDENSING PLANTS. 


THE papers on mechanical subjects before this year’s Con- 
ference have not been of any particular merit. Sir Alfred 
Seale Haslam presents a paper оп Separate Condensing 
Plants.” He reminds us that condensers date from the time 
of Watt who took out & patent for an injection condenser. 
This is hardly correct. Separate condensers were Watts's in- 
vention, no doubt, but previous to his time condensation 
was carried out in the steam cylinder itself, and the separate 
condenser was the first step in the system of compound 
working. Watt, in fact, began the division of the range of 
temperature in any one vessel, which has proved so great an 
aid to economy. In factory work, large engines are u:ually 
made condensing, but small ones exhaust to air. The 
application of a condenser, common to a large number of 
engines, has been found to secure an economy of 20 to 80 
per oent., and on board ship this is a serious item, especially 
as the condensd steam is so valuable as boiler Te AE The 
author does not think much of the ejector cordenser, for 
he thinks it uncertain in action, and only capable, as a 
rule, of giving a vacuum of 14 to 18 inches of mercury. 
We have, however, known them to do much better than 
this. Surface condensers were invented by Samuel Hall, 
of Basford, Notts., in 1840, and first 1 . to the Hercules, 
a steamship plying between Cork and Liverpcol, but the 
were but slowly taken up, and, iu fact, were ser, ou dy apposed 
by marine engineers. The author considers condenser tubes 
are best fixed to their tube plates by the screwed gland 
syatem, and the tubes may be either copper or brass in- 
differently if tinned. A precaution is neceasary with 
surface condensers to prevent the steam short circuiting 
throngh the condenser instead of playing over all the 
tubes. In the case of a Davy safety motor which 
came under our own observation, we found the intro- 
duction of a sheet iron spreader to deflect the stam over 
the whole space of the condenser to convert a failure into 
& success. The vacuum may be impaired 5 or 6 inches, 
says the author of the paper, if this precaation be neglected. 
In the case we cite from our own experience this was so. 
The evaporative, or open air surface condenser, is not new, ав 
many suppose. It was patented by the author's firm 40 or 
50 years ago, and used in some London sugar rfiaeries by 
Messrs. Pontifex & Wood, who used 4-inch copper tubes at 
firat, but later they found 2-inch pipes far better. These 
condensers use about .),th the amount of water used by an 
ordinary surface condenser. 

It is most important in all these сопдепєега to have good 
joints, for, being exposed to the air, they are apt to leak 
inwards much air and vitiate the vacuum thereby. 


TRACTION POWER. 


Mr. Thomas Parker discussed tractive powers in his paper, 
with, of course, especial reference to electricity. He presents 


a table of costs showing the total per car mile for different 
systems to be:—For horse traction, 7 78; steam, 899; 
cable, 4:40; electric overhead, 8:157; and Liverpool 
elevated, 4:316. Horae traction, objectionable and unsanitary 
as it ie, is overlooked by the public as such. Sappose, 
however, that we had all been brought up on electricity, we 
wonder how the public would have greeted the introduction 
of an animal or travelling manure factory as a means of 
traction. Yet to hear some people object to electrical 
working is to convince us that many people really have no 
bia of observation. As to steam traction it is nearly as 

ad. The snlphurous fumes from the chimney, the dust and 
ashes, and the noise constitute a real nuisance, and we 
have just travelled behind & steam tram engine with 
pressure up to 200 lbs. per square inch, and that in old 
boilers, It is just this boiler question which makes steam 
traction so dangerous, apart from its unsightliness. Com- 

ressed air ir, in a sense, batter, but it can never do much 

etter than steam, for even compressed air must have some 
kind of a fire to enable any sort of efficiency to be secured. 
Mr. Parker points out how very active are the air people at 
present. They have a field for compressed air, but it is not 
on regular tramway work though it is supposed to be cheaper 
than steam. 

Cable traction, we are told, has the drawback. of heavy 
initial outlay, and there is also the noise of the running 
cable. The system is unsuitable for light traffic, and the 
breakage of the cable is во serious in its consequences that 
cable roads have never done very much in gaining the general 
confidence of the public. The author cannot say much of 
gas traction in the absence of reliable data. Personally, we 
think there is something in it for limited conditions, bat 
its friends ought to spend more of their energy io patting a 
ary to the leakage which places passengers in an atmosphere 
of gas. 

Electricity alone is, by general accord, selected to-day as 
the motive power for tramways and light railways. It is 
flexible as regards wide variations of powers at different 
parts of a system. It has no nuisances like horser, steam, or 
gas. The cars occupy a minimum space on the road and 
speed is low or high as desired. It interferes as little as 
even horse traction with the road surface. A certain dis- 
advantage is attached to the overhead conductor, but they 
are at preeent the only means of distribution available, 
at least on an unenclosed line, and have been accepted 
by all exoept a few very perverse local authorities. Accumu- 
lator traction is dismissed with very few words. It costs 
46 H.P.-hours per car mile as compared with 2°15 E.H.P.- 
hours with overhead conductors, and this, too, on an easier 
road and at a less speed. For railway work electricity shows 
best on long runs and with a crowded traffic. Thus from 
London to Brighton electricity could give a 15-minutes' 
service, ran at 75 miles per hour, ard do the 50 miles in 
40 minutes, with 100-ton trains at 25d. per train mile for 
power. The track would be cheaper, and risk and main- 
tenance would be reduced. The Liverpool overhead line is 
not a favourable one for electrical working, yet it shows well 
in comparison with steam lines, and it has run seven I 

Mr. Parker has something to say of motor cars. For the 
present we think, a3 regards electric motor cars much 
cannot be said if the motive power has to come from accu- 
mulators. Nor do we think much of steam or compressed 
air or even of compressed gas, for the latter cannot be got 
anywhere. The best accumulator is a can of benzoline. We 
have looked at all sides of the motor car question, and we 
do not like the smell of the b:nzoline car too much, but it is 
batter than horses. The car is easier managed than steam, 
and it is the one car at present available for the private 
citizen. Electricity is not at present available— we except 
electrical vehicles on the smooth pavements of London for 
various reasons, one being the ease of charging up. But 
generally the oil car is the one for the private user, aud 
we are glad to see so many neat little pbætons at work. 
As regards electric accumulators, however, it may be 
pointed out that the cell of 5 owt. will to-day do 
what required 16 cwt. of cells two ago, and 
1 H.P. can b» had for 56 lbs. weight of cell. Thus a 
car of 9 cwt. with 5 cwt. of batteries or 14 cwt. in all will 
carry four passengers at 9 miles per hour for 40 miles. 
The discharge will b» 12 amperes at 80 volts on the level 
with a motor at 1,200 revolutions and doable reduction 
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gear. With such figures a few more charging stations will 
increase the chances of succees for the electrical motor car. 


MACHINE TOOLS, 


Mr. Arthur Grcenwood compared English and American 
and German machine toole, and upheld the flat b:d in place 
of the V for planing madhines, Flat b ds are su ing 
V beds, even in Germany and America, where they have 
been so much considered. Americans prefer rack driving to 
our s rew system and get good results, They also use very 
quick return strokes though this wast^sa lot of power as can 
be seen by watching the ammeter of an electrically. driven 
tool. Yet probably the saving of time is worth paying for. 
Americans still adhere mistakenly to V beds on lathes, 
True, these allow the saddle to move a little more easily, but 
for heavy cuts this advantage is lost, as the carriage must be 
weighted or held by a lip, otherwise the cutting tool will run 
ір, the V bed allowing movement. Generally the Eaglish lathe 
is suptrior, and in milling the English tool takes the lead. 
America has been to the front in automatic tools, bat there 
is now rapid movement in both England and Germany in the 
same direction. It is in repetition work that America has 
done so well. There is not much repetition work on large 
marine engines, and England, we may point out, leads in 
these. America has studied automatic systems and is reaping 
an advantage to-day in all classes of small and light work, 
and also reaps an advantage in the fact that her manu- 
facturera of toola confine their energies to one tool. One 
man makes a lathe, another makes drill presses only, and во 
оп, and each excels in his line. English tool makers have 
been too diffase, but one maker should not attempt to know 
too much. It is a mistake, and we ought to copy America 
in this. 

Wuat Із А Lieut RAILWAY ? 


This paper, by Mr. A. C. Pain, is a plea for standardising 
the light railway practice of the country and reducing the 
number of gauges to which such lines should or may be con- 
structed. There are now such ganges as 3 feet 6 inches, 
9 feet 33 inches, 8 feet, 2 feet 6 inches, 1 foot 114 inches, 
and even 1 foot 8 inches. Such minute differences cannot 
be necessary, and are a heavy tax on manufacturers of all 
kinds of equipment, and more or less directly therefore on all 
railways, 

The author very sensibly saya “do not build a light line 
with a view to making it heavier in the future.” Sach a 
plan spoils the line, Build the line to 2 feet gauge if this 
seems correct, and, when the time comes, sell the materials 
and reconstruot completely. 

The construction with an eye to future widening can 
rarely be à wise proceeding. It is advised, then, to standardise 
narrow gauge to twa types, say, 3 feet and 2 feet. Granting 
these gauges, or, perhaps, better atill, 8 feet 6 inches and 2 feet, 
the mileage of narrow gauge lines would increase rapidly. 
With only two gauges, and these legalised, there would 
always be a sale for materials when a line came to be altered, 
and there would always be standard rolling stock and station 
equipment to be bought from manufacturers at a minimum 
price, being made cheaply owing to its being standard and 
therefore made on the best and cheapest system of repetition 
work. We are inclined to think that one of the reasons for 
the slow progress of light railways has been the impossibility 
of constructing and working such lines to standard gauge, 
and the mistaken idea that this standard gauge was neces- 
sary. Re-handling at stations when transferring gocda to 
the standard lines is, of course, to be deprecated, but it does 
seem to us that a light feeder line could be very readil 
arranged, go that goods could be transferred by cranes, whic 
would lift platforms bodily from flat-bodied trucks in the 
same way that is adopted in the textile districts for unload- 
ing huge piles of clotb, which are loaded upon drays which 
carry a loose platform, and this is slong off by a four-hook 
chain direct to the railway waggon with little loss of time. 

The question to consider is not altogether which is the 
cheapest way to work, bat whether by means of a light 
railway in a sparsely populated country a saving can be 
cffected upon the existing cartage methods? It will be found 
that firet cost is really a more important item than it appears 
to an actuary who would capitalise the subsequent costs and, 
perhaps, prove the more cortly line to be the cheaper in the 

ong run. In ordinary business a man often hires machinery 


which he cannot afford to purchase, and is thereby enabled 
to do work he would not touch but for this hiring. We 
do not ask this man not to attempt such work. He 
makes so much profit ard pays half of it. away in hire 
of plant. But if he did not hire the plant he would not 
even make the half profit. So with light railways. Their 
рога are partly paid away in working costs, and if they had 

built at greater cost they might have made better 
protite, but the capital is not available for such larger 
initial cost. As we have before stated, light railways must be 
worked at moderate speeds; their purpose is to serve people 
who have gone in slow carts or have walked, and speed is not 
essentisl, and with slow speeds there is at once abolished the 
huge cost of signals and other safeguards necessary at high 
velocities. 

A great advantage of standardising. our light railways 
would be that in case of war, the army could be promptly 
supplied with any amount of railway material, following up 
advano) of an army, and greatly reducing the expense 
and time. 


Among the papers were two by Prof. W. E. Ayrton and 
Mr. R. A. Hadfield respectively, which bar closely on snb- 
jects to which we have recently given much space. In 
Section 7 Prof. Ayrton raised a whole series of questions on 
the properties of materials used in electrical instruments, 
while in Section 4, tbat of mining and metallurgy, Mr. 
Hadfield dealt with the importance of the temperatures 
employed in manofacturing steel. Mr. Hadfield’s point of 
view was not, of courae, that of the electrical instrament 
maker, bat few aspects of modern engineering are more 
interesting than the way in which observation and research 
in one branch tend to act upon others with which, at the 
time, they may not appear to have the remotest connection. 
Accurate measurements of furnace temperatures are now 
made with two purely electrical instruments, the thermo- 
couple and the resistance pyrometer, and the electrical ¢ ffecta 
on which the actions of these depend were studied origin- 
ally without the slightest idea of their very important 
applications to metallurgy. Refined methods of working 
steel now enable steel makers to repay this debt to the elec- 
tricians by giviog them steel and iron of enormously better 
quality than were obtainable a few years ago. | 

In opening these discussions at the Engineering Conference, 
the object in view was to propose to the andience practical 
quest ions which might give opportunity for comment by suc- 
ceeding speakers, and so elicit information and discussion. 
These papers are statements in ontline of the existiog ооп- 
ditions of knowledge and practice in some engineering 

blem, and indicate ita nature and practical importance, 

hey are not intended, we understand, to be contributions - 
to science, or to propose solutions of problems. Mr. Had- 
field’s paper emphasised the importance of closely observing , 
the temperature in casting steel, and gave tables of tempera- 
tures of the melting points of several important substances, 
and of different kinds of iron and steel. Mme. Curie, in 
her recent important paper on permanent magnet steel, of 
which we published a very complete abetract, commented on 
the importance in manipulating magnet steel not to heat it 
much above the critical temperature, or point of recalescence. 
This temperature is in the neighbourhood of 750° С. 
When it is remembered that the steel has already been cast 
at a temperature over 1,400? O., and rolled at a temperature 
not much below 1,000? O., it seems clear that the import- 
ance of regulating these latter temperatures must be great, 
when a subsequent overheat in the neighbourhood of 800° О, 
may be injurious. ; 

Prof. Ayrton's paper in the electrical section, which we 
print in full eleewhere, referred to a number of the materials 
used in electrical work, and to instrumenta constructed with 
them. The recent improvement in the conductivity of 
commercial copper, which can now b2 obtained in the ordinary 
way of trade 5 per cent. above Matthiessen's laboratory . 
standard, is well known and of great importance, bnt we do 
not see а prospect at present of any considerable further 
improvement ; especially in view of the point to which Prof. 
Ayrton called attention, viz., the possibility that the higher 
conductivity already obtained is due to different molecular 
arrangement more than to greater chemical purity. The 
second point raised, viz., the relation between the temperature 
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coefficient of a conductor and its chemical constitution 
promises interesting development ia the near future. We 
know of no systematic study of this subject since Matthiessen's 
(published in 1860—62), and it would seem that his curious 
law, which determines the temperature change of most 
bi-metallio alloys, might be expected to form the foundation 
of further and fruitful research. The law stated that the 
change of conductivity of bi-metallic alloys between any two 
temperatures can be calculated as if the alloy was a mere 
mixture; or as if the materials were formed into separate 
wires connected in parallel, instead of being alloyed ; but 
that the conductivity itself (except in the case of certain 
metals) is very much less than the sum of the conductivities 
of the alloyed constituents. This appears to indicate, and 
experience confirms the indication, that the actual change of 
resistance with temperature of a wire of given size is not a 
quantity we can greatly hope to reduce, and that we can only 
reduce its importance relatively to the whole resistance of the 
wire by selecting an alloy whose specific resistance is high. 
To show how widely Matthiessen's rule may be roughly 
applied, even beyond the range of his experimenta, the 
following table gives the approximate figures for three 
different metals :— 


Increase Percentage 


J between °C. | ingroasa per 
Copper 600 858 958 43 
Platinum - Bilver 9.000 9.279 279 631 
Pl 19,580 | 12715 375 032 


| 


The increase of the temperature coefficient of commercial 
copper concurrent with the improvement in its quality, 
noticed recently by Messrs. Clark, Forde & Taylor, is in the 
same direction. The discovery of such high resistance 
alloys as Manganin and Eureka, in which the ooefficient is 
very small, or negative (that of Eareka is — 006) is 
anomalous, but in some way or other a high conductivity 
seems to be irreconcilable with a small temperature 
coeffivient, and Prof. Ayrton’s suggested search for an alloy 
possessing both of these two desirable qualities seems 
anything but hopeful. The most promising route open at 


(т to discoverers in this region seems to be along the 
nes 


7 


Prof. Ayrton's observations on the 


of Lord Rayleigh’s speculation that resistance is due to 
electromotive forces of contact between the molecules of the 
different constituents. . | : 
. The demand for a metal having the elastic properties of 
ч for the strips of suspended coil galvanometers and 
electrometers may be met to some extent almost any day; 
but the commercial value to a metallurgist of the extremely 
small quantities required could not well repay research for 
that immediate The desired disoovery may perhaps 
come ав a bye-product of another investigation. | 
nt limitations of 
suspended coil instrumenta and of the difficulties attending 
the uee of electrostatic voltmeters, come from the most 
accomplished and persevering worker in these particular 
eubjects, and indicate the direction in which the present 
igners look for improvement in switchboard instruments, 


_+ ELECTRICAL TRANSMISSION, TRANSFORMATION, AND 
DISTRIBUTION, 


. The two papers read by Mr. Swinburne and Mr. Parshall 
before the section which deals with Applications of 
Electricity, introduce subjects of great interest and im- 
portance to electrical engineers; the one treating of 


.* Methods of Electrical Transformation," and the other 


of ‘Transmission and Distribution of Electricity from 
a Distance.” Mr. Swinburne includes in transformation 
all the processes between the power house and the 
consumer, во that the two papers overlap very much, and 
might with advantage have been set down for readin 
on the same day во that they could have been disc 

together. Mr. Swinburne compares four methods, direct 
current and single-phase, double-phase, and triple-phase 
alternating currents; and whilst allowing that the method 
in fashion just now is to generate triple currents and 
transform them into direct currenta for distribution, he 
appears to think that the direct current method, at any rate 


for moderately high pressures, deserves more consideration 
than it is at nt receiving. 

His remarks about following the fashion may well be taken 
to heart, for there is too great a tendency to leave out of 
consideration the special conditions which may have justified 
the use of a particular system in one case, and to blindly 
follow the lead in another where no such special conditions 
exist. For instance, because three-phase currents are best 
suited for some transmissions at extra high that is 
no reason for using them for a town lighting scheme with a 
generating station at a moderate distance outside the area of 
supply ; nor, because a dust destructor may have been a 
financial success in one town, is it any reason for putting 
the generating station of another town in an inconvenient 
and uneconomical position for the sake of getting a few 
pounds of steam without having to pay for the fuel 
to raise them! Again, triple concentric cables were found 
to have certain advantages in alternating current work which 
more than compensated for difficulties in jointing and 
making service connections, but we have never been able to 
find out why they were specified in certain cases for direct 
current mains. 

The authors of 5 agree that as far as the gene- 
rating plant is oon there is not much to choose 
between the various methods, but neither of them mentions 
the different effects of load and роже factors on alternating 
and direot current systeme, which will be all in favour of 
the latter with an underloaded plant. The same remarks 
apply to the transforming apparatus when direct currents are 
to be delivered to the consumer ; but where alternating car- 
rents are to be delivered, the first place must, as Mr. Swin- 
burne says, be accorded to single- currenta. The 
greater part of Mr. Parehali's paper is devoted to the sub- 
heading of distribution, and attention is specially called to 
the points which must be considered in fixing the number of 
sub-stations so as to balance up the lower efficiency of trans- 
formation, higher firet cost of plant, and heavier attendance 
charges, against the smaller cost of mains and better effi- 
ciency of the same, which will result from an increase in the 
number of sub-stations. Mr. Parshall’s paper shows that he 
follows the fashion, or perhaps we ought to bey that he is 
one of those who have set the fashion of advocating multi- 
pbase transmission and direct current distribution; but it 
also shows, we think, that he has more in mind the 
of electric traction and power transmission over long dis- 
tances.than that of general distribution for light and power 
in towns or districts. | 

Mr. Swinburne draws special attention to the importance 
of the transmision mains, and shows for certain assumed 
conditions, that as economy in copper three- 
currents are best and direct currents next; but that as regards 
insulation the direct and single-phase currents take the first 

He is careful to state that in this comparison all 
questions of loss by dielectric hysteresis are left out of con- 
sideration, which is to be regretted, as this is a matter on 
which information would have been very welcome. In fact, 
the question of direct versus alternating currents turns 
largely in many cases on the losses arising with the latter 
system from capacity and inductive effects. Mr. Swinburne 
complains of the insufficient attention given to the question 
of insulation, and seems inclined to be a little hard on the 
cable makers because he cannot find out what principles 
they work on. This difficulty arises in great measure, we 
think, from the fact that so few people, except the cable 
makers, give any intelligent attention to the subject; and it 
might perhaps be removed if the theory and principles of 
insulation were studied by non-manufacturers in the same 
way a8 those of the generating plant have been. It is 
most likely that they do not use the formula given by 


. Mr. Swinburne, but we think that the present custom of 


making insulation resistance of secondary importance ss 
compared with power to resist disruptive stress was initiated 
by the manufacturers ; and we know that some makers will 
not recommend small insulated conductors for high pressure 
work, though we are unable to say whether this is from a 
knowledge of the law of stress distribution first pointed oat 
by Mr. Swinburne several years ago, or from the rule-of- 
thumb method of noting that small cables were more liable 
to break down than larger ones. The whole question of 
insulation, which is daily becoming more and more im- 
portant with the tendency to use higher pressures, certainly 
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deserves more attention than it has hitherto received ; and 
it would be a useful help to comparing different systems 
of transmission, if those who have had practical сые 
of the ове of insulated cables, with direct and multiphase 
currents at high pressures, could tell us more about the 
relative streases on the dielectric due to the same mean 


pressures. 


LONDON COUNTY COUNCIL. 


Тан Со оп Гу resolved to convene a special meeting to 
consider the question of applying to the Board of Trade for a pro- 
visional order to construct new and extend existing tramways in 
various parts of the metropolis. 

Lieut ELxOrmo Rall wars. 

A сок d Was brought forward by the Highways Oommittee 
dealing with the negotiations with the Middlesex County Council on 
the subject of the construction of light стаза lesex. It 
appeared, from the report, that the Oouncil for county were not 

to appoint members to serve upon a joint committee of the 

Councils on light railways; that the Oouncil intended to bethe light 

VV and then lease the 
posed lines; that the 


acting 
tan Tramways and Omnibus Oompany 


9 
ponon with the Metropoli 
Finchley Handen, Highgate т Е енен Tus istration 
on, tone. Ө ways . 
mittee, finding that it was unlikely that the Mi County 
Oouncil would on & joint committee, that 


no further 
The Harl of Oaslow asked whether the electri шә рюроюч 


schemes. ht Railway Commissioners to 
decide whether the orders should be to Godfray and the 
Middlesex County Oouncil,ot to the London Couneil, sup- 


Council that power. Ia his opinion the Light Railways 
Act made it perfeotly clear that the Oounty Council could not 
construct tramways outside the county without the consent of the 
external Oounty Oouncil or the special sanction of the Board of 
Trade. After a long discussion the recommendation of the committee 


were again discussed at some length, the contending that 
it would be inadvisable the Ooancil 
the uncils. It was, however, eventuall 


District y 
der ded te authorise the Highways Committee to negotiate with the 
Finchley and Hornsey Councils with a view of the light railways 
being extended so as to join the Oouncil's tramways at the Archway 
Tavern, Higbgate. 

. BuPPLY ОР Exxcraicirry m BULK. 


A further report prs Highways Committee referred to the Bills 
introduced last year for the supply of electricity in bulk. In conneo- 
tion with those Bills a Joint Oommittee of both Houses of Parlia- 
ment was ap 


Joint ttee’s report :—" It is to be observed that the exemption 


udged on its merits, and such conditions imposed as might be 
bought fit." 


In commenting on the position of affairs the Highways Oommittee 


said :— 


We have nr considered the matters connected with the supply of elec- 
tricity in bulk, and are clearly of opinion that, having to all the 
circumstanoes, it is desirable that the Council should have power to purchase 
undertakings established for that purpose; but we do not for & moment suggest 
that the Council should in any case prevent or impede the exercise by each 
local authority of its existing powers of purchase under the Electric Lighting 
Acts, which, indeed, we think the Council should take every sible means of 
preserving intact. These powers are, however, only exercisable by a local 
authority as regards undertakings situated within ite own area; and it might 
happen that, the generating station for the supply of eleotricity in bulk to 
several areas having been purchased by the local authority in whose area it was 
situated, and which authority would e the place of the supplying company, 
the other loca! authorities concerned would be dependent upon that authorit 

for the supply for their districts, The possibility of such а case as above stated, 
which it is not at all unreasonable to assume might arise, appears to us to show 
clearly the desirability of the Council having power to purchase, with the 
concurrence of the local authorities concerned, generating stations used for 
supplying electricity in bulk in London. The chairman of the House of Lords 
Committee on the Metropolitan Electric Lighting Bill of last year, in 
announcing the decision of that Committee on the арр бао made by the 
Council for clauses to give effect to the resolution of the Conference, referred to 
the above paragraph in the report of the Joint Committee, and stated that the Com- 
mittee considered that they could not with advantage attempt to put a purchase 
clause into the Bill, and that the Council could, if it so desired, proceed upon 
the resolutions by promoting а Bill to confer upon it powers,in_ respect of the 


urchase of bulk generating stations and other works connected 


therewith. 
at there seems to 


no other way of attaining the Counoll's object than by 
fresh legislation ap clear from the fact, reported by the deed A 
Committee to the Council on March 28th, that the Central Eleotrio Supply Bill, 
the object of which is to enable.a new company to supply electrical energy “in 
bulk "to other companies and to local authorities, had been passed by the 
House of Commons without the insertion of the provisions asked for by the 
Council, rese ertaking. The Counoil has 


the matter in view of all the ciroumstances, and hope to be in a position to 
report upon it at a later date. 


It was decided to suspend the stan orders, so that the High- 
ways Committee might submit a for an application to Parlia- 
ment on the subject. ' 


VARIOUS MATTERS, 


Tramways. e provi 
in the scheme for the introduction of an underground system of 
electric traction. 


—————Á— 


THE REPORT OF THE PACIFIO CABLE 
COMMITTEE. 


(Continued from page 956.) 


‚81. After weig all the evidence carefully, the Oommittes are 
of on that a action of 33 per cent. from the theoretical 
is amply sufficient to give the practical speed, or the paying 


93. This estimate is a cautious one. 

,93. There is no apparent reason why, with good ma t, the 
" dead ” traffic on a Pacific cable should not be kept much nearer to 
the level which obtains on the Atlantic than to that which obtains on 
the Eastern lines. In addition, however, must be taken into con- 
sideration unavoidable losses of time in each hia Rie and the 
fact that the use of code words (usually long ones) is increasing. 

34. It has also been stated in evidence that possibly a Pacific cable 
would have to comply with the regulations of the International 
Telegraph Convention, but in the case of a line touching only British 
— this necessity may рее зе avoided. 

35. The estimate of 33 per cent. been arrived at with the desire 
to include an allowance for every possible deduction from the earn- 
ing power of the cable. 

If the experience of the Atlantic cable companies can be relied on 
the percentage would be considerably reduced. 

Number of Working Hours per Diem.—906. In this matter, : 
the expert evidence was somewhat conflicting, but the Oommittee 
consider that an estimate of 18 hours per diem during which the cable 


for duplex wor has been made in this calculation. 
97. wor is the system under which the same cable is 
made to transmit from both ends at the same time. It oan 


be a so as to add about 80 per cent. to the traffic sent by 
simplex working. But full advantage can only be 

system when the business hours are substantially the 
ends of the cable. This, for instance, case 
London and Lisbon: as between London and New 
in point of time is about five hours, duplex is only regularly 
available for the few hours which may be considered 
wor day in both places: while as between this 
east of Australia, where the difference is about 10 hours, во that 
night here is almost synchronous with у there, duplex working 


per and 368 lbs. gutta-percha might reasonably be 
E pore e oo 
. The core of bs. copper and 400 lbs. gutta-percha similarly 


1895. 

Cost of Laying.—42. The India-Rubber, Gatta-Percha and Telegraph 
Works Company has offered to lay the whole cable over the route 
recommended, with the first of the above-mentioned for the 
long section, for the sum of £1,517,000, this sum including the erection 
at each station of a suitable dwelling-house and operating room, with 
duplicate sets of all proper instraments; also the use of two cable 
repairing ships, with the cost of maintaining them as well as the 
cables themselves for three years. 

43. This estimate included an allowance for 10 per cent. slack. 

44. This allowance of slack is, in the opinion of the Committee, a 
reasonable one for actaal laying, but they are of opinion that another 
10 per cent. should be manufactured, which would be properly 
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ciel Josie io the repair and maintenance fund to be hereinafter 
mention 

45. The condition as to maintenance for three years was laid down 
by the Oanadian Government in inviting tenders, but though there is 
some convenience in thus having maintenance guaranteed for the 
first three years, the Committee consider that such a period is un- 
necessarily long as a test of the original condition of the cable when 
laid, without being long enough to prove its durability while under 
water; and they would recommend that the contractors should be 
required to maintain the cab‘e for six months. With this modi- 
fication the price would presumably be varied in approximately the 
following manner: 


£1,517,000 

Daduct cost of msintenance for three years; 

this was put at £40,000 а year for the two 
thips, and £80,000 а year for the cable used 210, 0c 0 
El. 307, Oco 

Add for maintenance for six months at the same 
rate es n T is ТЯ ji 35,000 
Add for purchase of two repairing ships ... 80,000 
£1,423,000 


or in round numbers, and leaving a margin of £78,000 for miscele 


laneous expenses payable out of o:pital, £1,500,0C0. 
46. It seems probable that another firm would offer similar 


8. 

47. As regards the probable coat of & cable of the second of the 

above types, the information laid before the Oommittee is to the 
following effect: 

48. The Telegraph Construction and Maintenance Company esti- 

mated that the price for such a cable from Vancouver to New Zea- 


land vid Honolulu would be £1 870,000; this tum including the oo 


of five stations, estimated at £37,000. This distance (without slack) 
would be 6,359 nautical miles. ard the longest span (Vancouver to 
Honolulu) 2,895. The route recommended is (without slack) 7,186, 
and the long section is about 3,200. Tne price of this type, there- 
ео е basis of the above estimate, would considerably exceed 

49 The Iadia-Rubber, Gatta-Perchs, and Telegraph Works Oom- 
pany stated, in reply to a question from the Canadian G vemwent, 


that their price for а 15 word per minute cable would b» EI. 672 0C0, 


and for 18 words £1,880,000 ; bat specifications for these cabks bave 
not b»en given. 

50. The representatives of the Eastern Extension Telegraph Oom- 
pany estimated the cost of the cable, with a core of 650 lbs of copper 
and 400 lbs. of gutta-percha between Vavoouver and Fanning Island, 
allowing 15 per cent. or more for slack, and including the cost of 
erecting stations and supplying apparatus, at abont £1,650,000. The 
Henley Telegraph Works Oompany tendered for & cable of this type, 
pret ager сайры and furrished stations and cable huts, for 

51. Mr. Preece also estimated that a cable, of a heavier core over 
the scction to Fanning Island (800 Ibs. copper and 560 Ibs. of gutta- 
percha), would cost a little over £2,000,0C0. It seems therefore 
po that a cable of the dimensions under consideration might be 

ad for £1,800,0C0. It would nct be prudent to put the whcle capital 
reguired for such a cable at less. 

Working Expenses —62. The annual working expenses at tte 
stations on the line may, the Committee consider, be put at £17,000, 
having due regard to thei: position snd the cost of living. : 

63. For the central manage ment £5,060 is allowed, makir g a total 
for annual working expenses of £22,000. 


course of time the whole of tbe cable might be replaced; and this 
circumstance affords some guide as to the annual sum which should 
be set apart, on the principal of providing, not merely for the cost cf 
annual repairs in case of interruption, bat for the entire replacement 
of the cable, so far as might be found nrcesrary, within some definite 
period. Thus the replacement of the cable would be completcd in 
40 years by laying 200 miles of cable а year; and taking tbe cost of 
cable, in round figures, at £200 a mile, thie process would, on tbat 
basis, be effected by devoting £40,000 a year to this purpose. It is 
not suggested that it would be nec-sesry to replace every part of the 
cable in such a period, or that such а sum would be expended each 
year on repairs; but tbe fact tbat the sum named would not only 
meet current repsirs, but would in 40 years be equivalent to the 
replacement of the whole cable, indicates, in tbe opinion of the Com. 
mittee, that it is as great a provision as need be made under this head. 
To it, however, should be added the fix d expenses of two repairing 
vessels, which may be put at £30,000, making 270 000 in all. 

55. It should be sdded that the evidence clearly shows that the 
great depth of the Pacific will be a favourable f c'or in determinirg 
the life of the cable, while it will be an urfavcurable intlaence on 
the facil:ty and cost of the necessary repairs. 

56. The provision suggested would therefore, it is estimated, in the 
obe pe partly of new cable and partly of unexpended balances, per- 
petvally maintain the value of the cable as an asset. 

Total Annual Charge —57. To the expenses (f working and main- 
taining tre c.ble must be added the anı ual charge for interest, and 
provisicn for replacing the capital at the end of a certain peri d. 

58. Having regard to the character cf tbe work, tbe Committee 
thick tbat a period of 60 years might reasonably be allowed for the 
latter purpose, 

09. Тре rate of interest to be assumed must depend to а great 


extent on the conditions under which the capital is raised; and the 
Committee have therefore thought it better to append four estimates 
of the total annual charge which must be provided for, varying 
according to the type of cable selected and the rate of interest. 

175 In each case the sinking fund is calculated to replace the capital 
n 50 years. 


With a capital of 


With a capital of 
£1 500,000. £1,800,000. 


Interestat Interest at | Interest at Interest at 
23 per cent. 23 per cent. | 29 percent. 2} per cent. 


—— — — ee | 


Interest. £41,950 £37,500 | £49,500 245.000 
Sinking fund ... 14311 15,87 17,178 18464 
Workir g expenses. 22,000 22.000 92,000 22 000 
Maintenance n 70,0.0 | 70,000 70,000 ' 70,000 


Total ... s.. | £147,061 | £144,887 | £158,673 | £155,404 


61. The Agent- General for South Australia, under instructions from 
his Government, placed before the Committee the claim of tbat 
Government to be compensated for the loss which they will sustain 
by the diversion of traffic from the line of telegraph which they 
erected across the continent of Australia, and over which a consider. 
able proportion of the traffic now passes. | 

69. A somewhat similar claim may be pot forward by the Eastern 
Extension Telegraph Company in the event of a cable being laid 
across the Pacific with Government assistance. No question of оош. 
pensation has been referred to the Committee, and they therefore 
abstain from expressing any opinion upon the equity of any such 


63. The Government of India, whose qu is in many respects 
similar to that of South Australia, have intimated that they do not 
propose to make any such claim. 


IV. - Rxvrxvn. 


64. The revenue depends on the amount of traffic obtained, and 
there are no certain data by which this can be calculated. The repre- 
sentatives of the Eastern Extension Telegraph Oompany and Mr. 
Lamb, of the General Post Office, estimated that, on the total байс 
of 1895, the amount which would be diverted to the new cable would 
be 672 297 and 620,000 words respectively. Mr. Sandford Fleming, 
for the reasons given in his evidence, put it at one-half the existing 
traffic. The Committee having considered all the eviderce bearing 
on the subject, and feeling that they must in such a matter be actuated 
by extreme caution, select 750,000 words (which are between а third 
and a half) as a basis of calculation for the year 1596. They further 
consider that the estimate may assume an annval increase of this 
tri fflo at а rate of 10 per cent. In 1875 the amount of the Aastra- 
lasisn telegraphic traffic was 235,160 words; in 1685 tbis bad risen 
to 697,355 words; and in 1895 to 1,860,423 words. Thus the esti- 
mated rate of increase is considerably below the ascertained aversge 
increase of recent years; but special caution is advisable in drawing 
sn inference from this, as the increase has lately been out cf propor- 
tion to tbe increase of business so far as shown by imports and 
exports, thus probably indicating a change of habit in transacting 
commercial business which must have some limit, and further, the 
rather special circumstances of the Western Australia gold discoveries 
must be taken into account. There are no materials for estimating 
the probable increase in the American-Australaeian traffic, which iè 
at present very small, but it is likely that with a Pacific cable it 
would substantially develop. А little local traffic in the Pacific may 
also be counted upon. 

65. These circumstances appear to the Committee to show the 
mcderation «f their estimate, but they bave not failed to bear in 
mind the fact that the Eastern Telegraph Companies possess an old- 
established business, with wide connections, and that if any pro- 
longed breakdown occurred on a Pacific cable, grat injary might (in 
the abser ca of a duplicate cable) be inflicted on its bueiness. On the 
other hand, the Atlantic Cable Companies in England woald be 
interested in collecting traffic for a Pacific cable. 

66. The smount of the through rate would depend on the terms 
made with the trans-Atlantic companies and tbe American lar dlines, 
but the Committee have been informed that a shilling rate could be 
obtained from Great Britain to Vancouver. 

67. Taking, however, the existing rate to Australia of 4s. 93. a word 
as а basis, and assuming that the existing rate of 1s. 6d from London 
to Vancouver is maintained, a Pacific cable would be able to secure 
9s. Sd. a word. On an estimated traff -of 750,000 words in 1695, this 
would amount to £121,575. If the tariff were reduced so as to admit 
of a Pacific cable retaining 2s. a word, the revenue would b» £75,000, 
and at le. 6d. a word, £56,250. Та calculation is based on the 
assumption that each word pays the full rate. No reduction is made 
for Government or Press telegrams, because allowance for this con- 
sideration has been made by tbe Committee in arriving at the sbove 
estimate of the total traffic, and after reckoning that similar propor- 
tions cf Press and Government telegrams would be carried by а 
Pacific cable, and at similarly reduced rates to those now tranemijted 
by the Eastern route. According to the returns of the Eastern 
Extension Telegraph Company for 1895, the press words were 
about 10 per cent. of tbe whole, and the Government words aboat 
2 per cent. 

68. The Committee bave only to add, with reference to the finsn- 
cial question, that the cable would be a competitive line, and would 
have to be managed accordingly. While they have felt themselvot 
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bound, as they have remarked, to show extreme caution in their 
estimates, they consider that the question of expenditure, and still 
more the question whether a business approximating more to the 
capacity of the cable could be obtained, would largely depend, as 
would similar questions in all industrial enterprises, on the energy 
and care shown by the management. Р 

69. The evidence has clearly shown that the best management, and 
the adoption of the most improved methods, can get much more pay- 
ing work out of a cable than inferior management and the use of 
older methods. 

Recommendation and Summary —70. In consideration of the traffic 
estimated for the cable, and of the opinion expressed below, that a 
duplicate cable should be laid at the earliest possible moment, the 
Committee bave arrived at the conclusion that a core over the is 
section from Vancouver to Fanniog Island of 552 lbs. copper an 
368 lbs. gutta-percha will be stfiicient. On the assumption that this 
recommendation is adopted, and taking the total annual expenditure 
at £144,887, and the increase of business at 10 per cent. per annum 
on 750,000 words in 1896, a Pacific cable wculd, if it came into actual 
work on January 1st, 1900, earn £178,437 in its first year of working, 
if the rate obtained by it per word were 3s. 3d., thus leaving a credit 
balance on the first year's working of £33,550. If the rate per word 
were reduced to 2s., in the year 1900 it would earn £109,807; in 1901 
£120,788; in 1902 £132,867; and in 1903 £146,153; it would thus 
become a paying concern during the fourth year of working. 


V.— OWNEBSBIP. 


71. The Committee are cf opinion that the cable should bs owned 
and worked by the Governments interested. 

72. In arriving at this conclusion, they do not underrate the 
importance of allowing all commercial undertakings to be carried out, 
whenever possible, by private enterprise unassisted by Government. 
But in the present case tbere seems to be no probability that 
private capital will be forthcoming for the p of laying a 
Pacific cable without a larger subsidy tran the Governments 
interested in the project would be prepared to grant. 

73. If Government assistance, in eome form or other, is necessary, 
the Committee tbink that & scheme under which the cable would be 
constructed and owned by the Governments interested is much to 
керен to a private company working under & Government 
subsidy. 

VI.—MARAGEMENT. 


74. The Committee are of opinion that the general direction should 
be in the hands of a manager in London, under the control of a small 
board, on which the associated Governments would be represented. 
The manager would be in communication with the telegraph autho- 
rities of the respective Governments with regard to matters of local 
administration. The details could be arranged without difficulty by 
the Governments interested. 


VII.—Contract. 


75. The contract would in the main follow the ordinary forms, 
specimens of which are shown in the Appendix. Provision should 
be made for a preliminary survey under the supervision of an officer 
appointed by the Governments, and for the maintenance of the cable 
by the contractor for six months, as recommended above. Thecable 
ia shallow waters should be protected by brass taping against marine 
insects. The details of the specification would present no difficulty 
when the type for the long section has been fixed upon, as there is 
not much difference batween the present modes of constructing sub- 
marine cables. 

Duplication. —76. The Committee have only to add that it would in 
their opinion be necessary to lay a duplicate cable, and that, if a 
deviation from an all-British route were permissible in the case of a 
duplicate cable, and if the circumstanoes of the time permitted of it, 
such a cable might advantageously follow a somewhat different 
route, vid Honolulu. Most cables on important routes bave been 
duplicated, but generally in the first instance they have been laid 
singly, and the duplication has followed when the success of the 
undertaking warranted a fresh outlay of capital. 

77. There can be no doubt, however, that the duplication should 
be effected at the earliest convenient opportunity. Oables have 
usually been рк to protect and preserve their business in 
case of interruptions, even when there have been no competing lines 
ready to profit by their breakdowns. Daplications would be, there- 
fore, tho more necessary in the case of a new line, which would be 
laid in competition with an existing undertaking. 

78. Ifa second cable were laid along the same route as the first, the 
annual expenditure entailed by it might be reckoned at £37,000 less 
than that of the first, as the additional working ex would cer- 
tainly not exceed £15,000, and there would be no additional standing 
charges for repairing ships. If & second cable were laid vid Honolulu, 
not only would there bs the above-mentioned reduction in annual 
expenditure of £37,000, but also & very material reduction in the 
ai for interest and sinking fund, as the capital required would 


79. In the event, therefore, of & second cable being laid along the 
route recommended for the first, and on the assumption that the 
tariff were reduced to 2s. a word, and that such a reduction brought 
no increase of business beyond the 10 per cent. per annum already 
estimated, the total annual receipts from the two cables would 
exceed the total annual expenditure upon them in the tenth year from 
the commencement of the work of the firat cable in 1900. Ifa 
second cable were laid along the cheaper route, or if the tariff were 
not reduced to 2s. a word, or if the annual increase of business 
exceeded 10 per cent., the period during which the total annual 
expenditure exceeded the total annual receipts would be propor- 
tionately shortened. 

80. Moreover, the financial position of the cables would be а very 
strong one. 


81. The custom of the owners of cables is to put by such & sum of 
money e year as will enable their cables to be kept in continual 
repair, and the old cable entirely replaced by a new cable within а 
certain number of years. This they consider to be a sufficient pro- 
vision for the replacement of their capital. The Oommittee have, 
however, suggested that in the case cf a Pacific cable there should be 
what practically amounts to a double replacement of capital. They 
have recommended that а sufficient sum should be set aside for 
annual maintenance to ensure the complete renewal of the cable 
that time the associated 


W. Н. Миєсяв, Secretary. | 
Oolonial Office, January 5th, 1897. 


(To be continued.) 


M. BLONDEL’S OSCILLOGRAPHS.* 


THE instrumenta with which Mesars. Duddell and Marchant 
obtained the results recently described before the Institution 
of Electrical Engineers attracted so much interest that we 
think some ваш of M. тт оа on the е b 
appropriate. In a r printed in the Cornptes us 

Meade des С М. Blondel discussed. the principles 
of construction and the theory of the class of galvanometers 


Га. 1. 


named by him oscillograpbs, with which the forms of the 
periodic curves of alternating currents may be directly 
observed. For the design of such instrumenta he proposed 
the following five conditions, of which the first two are 
applicable to all species of indicators, and the last three 
especially to oscillographs. 

1. The natural period of oscillation of the instrument 
should be very small compared with that of any of the 
alternations to be observed. For currents alternating with 
a frequency of 40 to 100, the frequency of a good oscillograph 
should be at least 50 times as great, say, 2,000 to 5,000 ~ 
per second ; and it would be better to have a frequency 100 
times as great, _. ZEN 

2. The damping should be regulated as nearly as possible 
to the critical value of aperiodicity. In other words, the 
mirror should be damped by the least, amount that will prevent 
it overrunning its correct position. m | 

8. The self-induction of the instrament must be very small, 


* Abstract of a paper read by M. A. Blondel before L'Association 
Frarcaise pour L'Avanoement des Sciences, Nantes, 1898. 
t Comptes Rendus, 1898, st. cxvi., pp. 502, 748. 
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$ a that its current should be in phase with the impressed 
4. Hysteresis and Foucault currents should be guarded 


against. 

5. The degree of sensitiveneas necessary for his 
M. Blondel saw great difficulty in obtaining, as it involved 
the use of excessively small рагі. 


Fig. 2. 


To satisfy all these conditions, M. Blondel constructed 
instruments of two different kinds, which he called respec- 
tively the bifilar and the soft iron oscillograph. We will 
describe these in turn. ! 

The bifilar oscsllograph was the instrument that has been 
brought to t perfection by Mr. Daddell The one 
described by M. Blondel in 1893 consists of two fine wires 
stretched in an intense magnetic field. The current under 
observation passes up one and down the other wire, so that 
one wire tends to move forwards and the other backwards. 
A small mirror attached to them both, turns with their move- 
ment about a parallel axis. The whole bifilar arrangement 
is immersed in a bath of damping liquid. Fig. 1 gives 
a diagrammatic sketch of M. Blondel's arrangement, for 
which he claimed iar advantages of simplicity of con- 
struction, freedom from vibration, and extremely small self- 
induction. 

After proposing this, M. Blondel gave most of his attention 
to the soft iron oscillograph, until the announcement early 
last year by Mr. Daddell of his success with the bifilar in- 
strument led him to take up again the study of this type, and 
to design the instrament described in the paper we are now 
abstracting. The instrument has but one mirror. The 
moving part is formed of two ai of aluminium, very thin 
and very narrow, stretched parallel and close to one another 


between the eharp edged pole pieces of a powerful electro- 
magnet. The lightness and good condnotivity of aluminium 
afford a better combination of high sensibility with a short 
natural period of vibration than any other metal. 

A powerful toroidal magnet, of the form shown in fig. 2, 


has a cylindrical gap, into which is fitted a part shown in 
fig. 3. This consists of two pole pieces, P P', terminated by 
sharp edges, and connected by gun-metal pieces, v and c D, 
the whole forming a closed box which contains the damping 


Coupe horizontal 
parle centre du barreau M 


Fria. 4. 


liquid. In the gap between the opposed edges of РР’, 15 
mm. wide, are stretched the two aluminium strips, ‘05 mm. 
thick, and from 2 to 3 mm. wide. A plane mirror attached 
to them in the centre of the gap is 3 to 5 mm. high. The 
MED insulated from one another at the top and conneoted 
at the bottom are stretched parallel to one another, *1 to °2 
mm. apart, across two supports, A A“, by means of the pulley, 
D, and the weight, о. current is led into the strips by 


"UE 


Fra. 5. 


the connections, B, B. A plano-convex lens is fitted into 
the oover of the bor immediately opposite to the plane 
mirror mounted on the strips. By adjusting the tension of 
the bifilar, frequencies of 4,000 to 5,000 can be obtained, 
abd by reducing the length of the strips a frequency of 
10,000 has been reached. Placed in series with a resistance 
the instrument forms a voltmeter. In shunt with a resist- - 
‘ance it may be used as an amperemeter. It is remarkable 


о, ov oscillographs; P, total reflection prisms; L, telescope ; il screen, 


orp otographio plate; м, synchronoscope; 1, шон р, 


во with 
alits; r, lamp with vertical filament; x, switc 


Fig. 6. 


for ita sensibility and its amall self-induction, but is more 
fragile than the-soft iron type to be described next. 

Soft Iron Oscillograph.—In this instrament, shown in 
outline in figs. 4, 5, a very small bar of iron ing а mirror 
is hung in the intense magnetic field of a strong magnet. The 
current to be examined passes through two flat coils, placed 
one on each side of the poles, which produce an alternating 
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magnetic field perpendicular to that of the magnet. The 
bar is long and narrow, and has a very small movement of 
inertia. The pole pieces are laminated te check Foucault 
currente, The forces tending to displace the moving bar 
from its central position are so strong that it is necessary to 
mount it on pivots. Mounting it on a flat strip of metal 
reduces the sensitiveness too much. This apparatus is much 
less fragile and to that extent more convenient than the 
bifilar, It has, it is true, much more self-induotiop, but 
theory shows that this is not objectionable within certain 
limita if the damping is reduced to a corresponding degree. 
In M. Blondel’s apparatus of 1898 the bar was 4 mm. wide 
and 5 mm. thick, and was pivoted between two needles. 
Ita frequency was 1,000, and the damping liquid was 
Os nada balsam. In America, Messrs. Hotchkiss, Millis, and 
MacKittrick greatly increased the frequency by reducing the 
dimensions of the bar. With a bar 1 ыш Ё “1 mm., having 
a length of 1 to 2 mm., they have obtained a frequency of 
2,000 to 8,000 with a good egree of sensitiveness, and the 
foroes acting on this little piece of iron are so small that it 
has been possible to carry it on a silk fibre. Unfortunately, 
the improvement has involved so large a reduction of the 
mirror surface that the reflected light cannot be observed 
directly, and is barely safficient for photography. They 
were, moreover, obliged to abandon the use of a damping 
liquid, which is absolutely necessary for accurate resulta. 

In 1896, three years after the work just described, M. 
Blondel returned to the subject, and retaining all the prin- 
cipal features of his earlier arrangement improved the 
pivoting and reduced the inertia of his large mirror of 
15 mm. diameter. He showed to the French Physical 
Society in 1897 an instrument which allowed easy direct 
observation of curves, while the high natural frequency of 
the mirror, 3,000 to 5,000, ensured great accuracy in the 
representation of alternating curves of such periods as are in 
бета use. As to the sensitiveness, 5 ampere gave a 

eflection of about 15 mm. at a distance of 45 m. This 
apparatus showed, supe on one another, the periodic 
curves of the current and of the potential difference of an 
arc, во that they could be traced or Aire in he together. 
The arrangement, shown in perspective in fig. 6, and in 
skeleton in fig. 7, consists of two oscillographs о, Os, of a 


giving a line of reference the axis of ce-ordinetes. In ad- 
justing the prisms before taking an observation the three 
images are brought into coincidence on the screen.¢ We have 
been speaking of these mirrors as being illuminate from a 
slit, an obviously unsuitable arrangement if it were not for 
the action of thesynchronoscope. This appliance substitutes 

for the slit a luminous point travelling with a steady vertical ` 
motion. It consists of a small synchronous motor carryi ga 
disc with 24 radial slits which in succession behind the 
vertical slit, and produce the effect of a series of small point 
sources of light travelling in succession in a vertical line, that 
of the fixed slit. The time interval between the successive 
points is the period of alternation of the current under obser- 
vation. Fig. 8 shows clearly the action of this arrangement. 


Oscillographe 


“~~ Disque tournant. t7]. 


D 


The synchronous motor was especially designed for this 
apparatus. It has neither rings nor brushes, and turns with 
a velocity of about two revolutions second. It is syn- 
chronised on etarting it with the hand, ard is supplied by a 
small transformer, which does not consume more thau one- 
third of an ampere at 110 volts. The observation telescope 
receives the images either on a photographic plate, or on a 
ground glass sereen; or they msy be viewed through a mag- 


nifying eyep ece. For the light a projection apparatus may 
be employed, or a simple incandeecent lamp with a vertical 
filament. A later model has only one electro-magnet, and 
the path of the light:is different, but the effect is the same, 


group of 4 total, reflection prisms, of a synchronosoope, м, 


and of an observing telescope, L, with a ground glass screen. 
Each oscillograph has a powerful electro-magnet, laminated 
pole pieces, and a moving system of a very small bar of iron 

ivoted on rubies enclosed in a small ivory box. The box 
is closed with a plano-convex lens, and the bar carries a plane 
mirror of silvered microscope glass :5 mm. thick. The 
natural Toy of the moving is more than 4,000. 
The critical damping point is Lies by castor oil, but in 

ractioe vaseline oil is used, which gives a somewhat smaller 

ut sufficient degree of damping. With this arrangement 
the mirror follows closely any alternating carrent in ordinary 
commercial use, and in the most unfavourable case, that of 
a curve formed of a succeesion of rectangles, with a frequency 
of 40 to 60, no error exceeding 2 per oent. occurred. 

The two oscillographs placed opposite to one another are 
illuminated from one vertical slit by means of the system of 
four prisms, which also superpose on the screen the two 
curves deecribed. Between the prisms is placed a small 
lens which throws on the screen a third image of the slit 


Fra. 9. 


The two curves are obtained on a scale quite large enough 
for practice, and in their proper phases. Fig. 9, reproduced 
from one of the plates, shows the character of the curves 
obtained from the current through au alternating arc, and 
the pctential difference between the carbons. 


APPROPRIATION OF PROFITS AND REPAY- 
MENT OF LOANS. 


BAILIE WILLIAM MACLAY, the convener of the Electricity 
Committee of the Glasgow Oorporation, again brings before 
the Association a short paper on the “Appropriation of 
Profita and ment of Loans.” 

In commenting upon the paper read by this gentleman last 
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year, we pointed out that, while giving his paper a double 
title, he had omitted all reference to that most interesting 
Subject to the electrical engineers in oharge of electricit 

supply works, viz, the repayment of loans. We referred, 
therefore, to his this year's paper with oonsiderable interest, 
hoping that Ee had тшш the subject for the purpose of 
supplying the deficiency of last year, and we are surprised to 
find that the Bailie again coolly ignores throughout his paper 
the title which he has prefixed to it. After a careful perusal 
of the paper, indeed, we are left in doubt as to why it was 
written ; the only difference that we can see between this paper 
and that laid before the Association last year, being the 
statement by Bailie Maclay that the princi A now adopted 
in Glasgow is that “every herring should hand by ite own 
head,” while the principle enunciated by him this year was 
that every herring should hang by its own tail.” 

It is certainly a pity that Bailie Maclay, while offering a 
paper on the Repayment of Loans, should not have dealt 
with the subject, as the members of the Association, upon 
the majority of whom rests the responsibility of having to 
repay the electricity loans out, of revenue during a period of 
26 years would certainly like to know on what principle 
the Glasgow Electricity Committee considers it sufficient to 
Bet aside in one year so small a sum as £1,537 in the form 
of sinking fund to cope with an expenditure of £188,000. 

It will be remembered that last year we pointed ont to 
Bailie Maclay that his proposal to сапт forward the balance 
of profits from one year’s accounts to the next year’s account 
was “in flagrant defiance of the law.” The only comment 
that the Bailie voucheafes upon this statement is, that the 
charge is absurd. We are glad, however, to find that those 
responsible for the accounts do-not share the Bailie’s opinion, 
with the result that the balance of £2,174 103. 6d., instead 
of being carried forward, has been placed to the credit of 
reserve fund. It would be interesting to know whether the 
Glasgow Electricity Committee, in their desire to conform 
strictly to the law, have invested their reserve fond, as 
directed by their provisional order, “in Government 
securities or in any other securities in which trastees are by 
law, for the time being, authorised to inveat.” | 

On the question of the appropriation of profits, those 
responsible tor municipal finance are divided into two camps. 
On the one hand, there are those who consider that the con- 
sumer should have firat consideration, and should be sup- 
plied as nearly as possible at cost price; whereas, on the 
other, there are those who hold that where public money is 
involved the consumer should pay a somewhat enhanced 
price as a sort of insurance fund for the benefit of the 
general body of ratepayers. : 

Tbe Glasgow Electricity Committee as taking the 
former view, but in practice they take the latter, for in no 
place in the United Kingdom is the consumer burdened with 
so heavy a contribution to the General Rate Fund as in 
Glasgow. In making this statement we would point out that 
there are two ways of securing the interest of the general 
ratepayer as opposed to the consumer. The one by con- 
tributing out of the revenue of the electricity works Jarge 
sums for the relief of the general rate fund, the other by 
contributing out of that revenue large sums for depreciation. 
In either case the price to the consumer is enhanced for the 
benefit of the general ratepayer. 

Bailie Maclay and his Glasgow friends pose throughout as 
upholders of the view that the consumer should be first oon- 
sidered, but in practice they take care that the consumer's 
interest should be secondary to the interests of the general 
ratepayers. In no place in the United Kingdom outside 
London, where coal is £o expensive, where the output is about 
on a par with that of Glasgow, is the consumer so badly off 
as he is in that city. On an examination of the accounts 
the reason for this is clear, for Glasgow burdens the con- 
sumer with a larger sum for depreciation than any other 
undertaking in the kingdom. In last year's accounts the 
item of depreciation amounted to £8,945, equal to 5'42 per 
cent. upon the average capital invested in the undertaking 
during the past year. 

This may be extremely sound finance, and those who are 
responsible for it may be worthy of all praise, but they 
should not come into the field as advocates of the policy of 
giving the consumer all the benefit. After sweating him to 
a greater extent than he is sweated in any part of the king- 
dom, the consumer may fairly reepond to their expressions 
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of concern for his benefit by the well-known linea, * Perhaps 
it was right to dissemble your love, but why did you kick 
me downstairs ? ” 


CORRESPONDENCE. 


Wholesale v. Retail. 


I crave a small space in your valuable medium on behalf 
of the more commercial class of your readers; I refer to 
those engaged in retail trade. 

As you are aware, during the past three or fcur years 
electrical businesses have been opened in practically every 
town in the kingdom. To the efforts of the people carrying 
on such бо+іпеввев must be attributed a large portion of 
increased confidence in and use of electricity, and con- 
sequently the manufacture and supply of materials for the 
application thereto. Now, contractors and retailers are 
supplied by a number of professedly wholesale tradere, 
whose methods appear anything but honourable, since they 
wil take the advantage of the retailers’ recommendation 
and sell even a pair of dynamo brushes, ог а Leclancké 
cell, with full trade discount. May I give you a sample, 
one of a great number? Some little time since a customer 
of mine asked quotation foradynamo. I brought under 
his notice a suitable machine and recommended it to the 
utmost ; jadge my surprise to find a month later that the 
dynamo had been supplied by the makers at fall trade 
discount. On complainirg, I am informed, Well, the man 
came to us and we thongot if we did not give him trade 
terms, come other manufacturers would." 

This, you will admit, has no satisfaction for the man 
whoee efforts really sold the machine, and is, so far as this 
district is concerned, b:coming very general. It is dcub:- 
less. the same throughout the country, and your suggestions, 
together with those of your readers, in view of removing 


the evil, will b» appreciated by 
A Disgusted Retailer. 


Currection. 


While thanking yoa for the article in last week’s i-sue 
of your valued journal regarding the acquisition of the 
Singer Company by the Helios Company, of Cologne, whose 
interests we represent in this country, we should feel obliged 
if you will kindly correct the statement that the Helios 
Company are only now embarking on the construction and 
installation of electric traction lines. Permit us to state 
that the Helios Company have b2en engaged in this class 
of work for some years past and have already several im- 
portant lines on the Continent running, and others being 
completed. The present acquisition is, therefore, only an 
extension of their traction department, while the article 
might produce the impression that traction work was only 
now to be started at their workshops. 

Witting Bros. 
For the HN Company. 


Electric Piping. 

I quite agree with “J” in the side of the question which 
he takes in regard to twin lead-covered wires, as tradesmen 
on the job at the time of wiring are not over particular where 
they drive nails, &c. СИТ 

I think iron piping with an inside lining is the best for 
buildings in course of construction, and plain iron piping 
comes next; and without doubt the Simplex steel tubing 
makes the best third. : 

If the Simplex steel tubing oould be drawn instead of 
rolled as at present, which would do away with the seam, I 
think the steel tubing would be the best method for conceal: 
wires in the market, as you have lightness, cheapness, 
ease of working combined. | 

In reference to the last part of his letter, I must say he is 
labouring under a delusion when he says that only skilled 
workmen are employed in Edinburgh laying wires for 
electric lighting. I have had charge of work in several 
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large towns in England and Scotland, and have never come 
across во many raw hands at electric wiring as I have in 
Edinburzh, and I must say very few who have passed the 
City and Guilds of London examination. 

Е The majority of wiremen in Edinburgh are either joiners 
or labourers who have been beside a wireman for a short 
time. 8 
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THE INSTALLATION OF STEAM BOILERS. 


I. 


Tumoren there are certain well-reoognised standards for the 
constraction, equipment, and erection of steam boilers, it 
is surprising to find in how many instances these standards 
are departed from. Were such departure in any sense an 
improvement no particular fault need be found, though any 
sericus departure from recognised standard practice should 
be supported by gcol reasons. Unfortunately, however, 
almost all the departures which are to be found in new 
installations are degenerations. They are lapses into a past 
practice which was due to ignorance, and has been discarded 
as the result of the teachings of experience. What is known 
as the best practice is, of course, that which has been 
developed by the experience of the leading boiler insurance 
companies, and has m chiefly carried ont by the leading 
boiler makers, and also added to and аро) by them in 
friendly conjunction with the companies. 

It is our purpose in this series to deal with some of the 
details of boilera and their surroundings in & more or less 
critical manner, with a view to showing from illustrations 
of past practice some of the causes which have led up to 
present practice. The maintenance of high standards of 
construction, even where no additional expense is involved, 
is a difficult matter, There is apparently an inevitable 
tendency in human nature to fall short of highest and 
already attained standards, ard some of the most modern 
steam plants are years behind best practice in certain details. 
For rurposes of fixity of ideas we have confined our remarks 
chiefly to the Lancashire type of boiler. They are 
sufficiently applicable to the Cornish type without alteration 
and fairly so to the marine type. The water-tube boiler is 
so much sui generis, and so much designed by its manu- 
facturers that the influence of the bo'ler insurance com- 
panies is not so apperent, and the type is structurally 
во very different as not exactly to come within the 
ecope of our remarks. The present status of the Lanca- 
shire boiler and its highest type of equipment and finish 
are due to a process of more or less painfal evolution. 
Britleness of plates and poor workmanship ought not 
to have required an explosion to render their danger 
visible. Yet many explosions have been necessary to 
demonstrate that mere tenacity of material is in reason 
a less important factor than ductility. Taking up the 
boiler at the time of the first founding of the principle 
of regular inspection, it may be well to give a brief résumé of 
what a steam boiler then was, how it was made, set, and 
worked. We will not say that every fault we enumerate was 
present to ita full and worst extent in any one boiler, but it 
may be assumed to have been in order that each fault may 
be traced up towards elimination. Sofficient to say that all 
the fau't3 named were exceedingly common and distinguished 
the general practice of the time. An ordinary boiler 
would be 7 feet diameter and 28 or 80 feet in length. As 
such a boiler made of 2 iron plate would be nominally safe 
at 50 Ibu, and 30 lbs. would be a usual pressure, there was 
no great care in construction. All seams would be single 
riveted with holes conically and irregularly punched and 
drifted out true at a pitch of 2 inches. The plate edges 
were left as sheared, and there was no break of joint in the 
longitudinal seams of rivets. The end plates were in two or 
more pieces and were attached to the shell by small inside 
angle irons. The furnace tubes were Avid both longi- 
tudinally and circumferentially and were not truly circular. 
The end plates were stayed to the shell by gussets much as 
they now are in number and position, bnt the angle iron 
attachments to the end plates were placed as close as possible 
to the ring of furnace riveta and were eingle only, and the 


rivets of the stay plates were merely knooked over, not in 
any way closed. The manhole mouthpiece was of cast-iron 
with no stiffener plate, and it was often bolted to the shell or 
even absent, the shell being simply cut and fitted with a 


curved cover held by a bolt and bridge bare, There was no 


mudhole mouthpiece, and as the flus tabes were of the same 
diameter from end to end the bottom of the shell was not 
accessible. The feed pipe entered the boiler near the. 
bottom of the front end-plate or through a branch on the 
blow-out pipe which was a simple cast-iron flanged pipe 
bolted to the bottom of the first shell plate. The boiler 
bottom was thus kept cold. 

The bottom flue was made so shallow as to preclude in- 
spection, and the walls of the side flues touched the boiler at 
its horizontal diameter, while the side flae bottom was kept 
high and the flae was often too small to get through. The 
boiler was rested on two longitudiral walls which bad a 
breadth of contact on the shell of 12 to 20 inches and some- 
times a mid-feather bearing wall was also present. It would 
be 14 inches wide or more. The front cross wall was built 
from 14 to 24 inches thick, and was eecurely bnilt round the 
elbow pipe, so that if the seating walls gave way at all the 
weight of the boiler was then carried on this blow-out pipe 
which, by its fracture, gave notice of something wrong. 

The ficor level was 6 inches above the level of the boiler 
bottom, and the platea covering the hearth pit abutted upon 
the front end plate of the boiler. There were no openings 
from the front into the flues except through the furnace ard 
thence usually by the side flues to the bottom flue. Above 
the top of the side flues the brickwork was 14 to 18 inches 
thick against the boiler shell. There was a dome 3 feet 
diameter riveted to the shell crown which was cut out with 
a hole abont the ваше diameter, irrespective of weakening 
the shell plate. 

The cover plates of the hearth pit were large and massive 
and rarely lifted. The water gauge cocks, on the contrary, 
were amall and paltry. The blow-out tap was of cast-iron, 
and the safety and janction valves were bolted to the shell 
crown. When sold by weight the boiler shell was 
strengthened (7) by horizontal and vertical diametrical bar 
stays about 23 inches equare with eye ends and pins securing 
them to angle iron cheeks riveted on the shell, and sometimes 
there were several longitudinal bar stays, and it was difficult 
to get about inside the boiler. Sach were the boilers which 
could be found in large numbers even up to the last 15 
years, and many of which are donhtless still in working 
exiatence in old works. To round off the description, it may 
be added that boilera were placed in any dark corner that 
could be found for them, and too much care was not exercised 
even to secure a dry foundation. 

Externally the safety valve, and there was often but one, 
was of the closed type, the spindle passing through a gland 
or, at least, through a bored hole which fitted the spindle 
and often bound it tight, and the escaping steam was led 
off by a waste pipe to some distant invisible point where, 
exposed to frost in winter, its end could freeze solid and 
cause over-pressure, ending in explosion. The single safety 
valve would often form a part of the junction valve casting, 
aud sometimes it would be on a branch pipe and serve two 
boilers, Generally, it may be said that disaster was invited 
by а structure whose quality was such as to qualify it as an 
open cold water tank. In what follows we shall endeavour 
to point out some of the salient features of modern practice 
in the construction, installation, and working of steam 
boilers, confining ourselves, for the present, at least, to one 


t the Lancashire. 
idu (To be continued.) 


MACHINE SHOP MANAGEMENT IN EUROPE 
AND AMERICA. 


Tun chief point laboured by Mr. Orcutt in his sixth article in the En- 
gineering Magazine ia the fact that besides special tools the American 
manufacturer possesses materials on which to work that are easier to 
cut, are nearer to siz», and demand less surplus to be removed, and are 
generally more amenable to treatment than materials to be used in 
Europe. Thie is so. Material has been atudied in America with a view 
to being rapidly manufactured into some saleable product. Europe 
migbt with advantage pay more attention to these points. Bat we know 
that too much has been done by Americans to ease the operations of 
tools. If their machines are well designed, they are flimsy, 1* they 
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have flimsy materials to work upon. Take the American bicycle. It 
is cheep and it is made in large numb:re. But it is made of easily 
worked materials, and it has soft bearings Expert bicyolists say 
that no one who understands a bicycle will buy two American 
machines. Here is an example of materials placed before durability, 
and this isthe chief fault of American productions. Durability is 
sacrificed to ease of manufacture; at the same time we do think that 
more care might be given to materials and especially to careful sizing 
so as to reduce the labour of removing stock. Mr. Orcutt considers 
that Americans have an unduly exalted idea of their own superiority, 
ard would have them know that some of the English works are 
ahead of anything in America, while the English loom and the 
marine engineericg of England has no equal in America. Nor is 
there tbe same skilled labour in America as in Europe, where 
the spirit of the old craftsman still survives. At the same time 
the American aims to produce by machinery something which is good 
and cheap, and the question is under which system is the greater 
progress possible. In certain classes of machine tools, however, the 
author considers the English are ahead of American practice as in 
heavy milling machines and slotters. Generally, the ctment is 
that in Europe there is too much handwork still performed where 
automatic machine work is possible. 

Europe has been neglectful of grinding machinery, of tool rooms, 
and of turret lathes, though he admits that a Coventry firm can show 
a turret lathe fully comparable with the American. He also praises 
the brass work of America, as to which, however, we may state that 
our own experience is that English goods are as accurate, can be 
cought cheaper, and are not so starved of material as American 
products, while, as regards pumps, we are much inclined to doubt 
whether the direct acting steam pump bas been worth having. It is 
wastefully extravagant of steam and is not an over desirable article 
at best. Chiefly, however, Mr. Orcutt laments that Europe is 
wanting in skilful tool makers. тагора has the men of ability, 
but they are rathee making the article itself than making machines 
to do this for them. Lack of accessories, as stated above, is stated to 


they are stated to be too light for Euro 
American models require much strengthening. So far too only the 
best American makers bave been sending to this side. Now the 
lower grades of makers have begun to export, and much rubbish is 
coming over with weak parts and bad finish. American workers, 
however, are usually better equipped with fine tools, as callipers and 
measuring appliances, up to $50 or $100 in value. 

The author refers toan American whohas been sending over engines 
and paying 30 per cent. duty. This cannot be England. American 
pumps, we all know, come freely over, and have indeed demcralised 
the pump industry, and, we fear, done much to exhaust our coal- 
fields. The American сус`е is hardly likely to sell so freely again, 
unless improved in material and ineide finish and hardness. In elec- 
trical machinery America will for some time continue to send over 
her prcductions. In steam engines and electrical work America daes 
well, ard wovld do better Lut for a certain lack of good finish 
observable, and too much attempt at show in the shape of shoddy 
nickel plating withcut even a copper basis. It is carious how this 
nickel plate ere z still holds America in its grip. There is nothing 
too bad to say of a unive real use of nickel plating. It is vulgar, garish, 
and tawdry. In regard to manufacturing, American methods are 
good. They were the methods of Eogland before trades unionism 


stopped the wheels of progress, and they will again come to the 


front, and tbe author considers that in things social and political, 
America will fall into trouble. 

Here he is а bit inconsistent. Up to now the American workman 
has been а soulful, intelligent prcduct, bat it appears that he is forg- 
iog the instruments of his own destruction, and becoming a mere 
slave, with го diversity of labour and no mental development or 
pregress. The fact is, that in America sp2ed has been aimed 
at and recarcd, and the proper accompaniment of short hours 
has been refused. In Europe, or at least in land, we have got 
down to the short hours, but the trades unions have forbidden the 
necessary and proper speeds for such hours. We scarce know which 
country is in worse plight. It seems folly to work such long hours 
and forego the real end and aim of machinery, which is to produce 
large quantities of gcoda ard set free the manual toiler. Ia America 
the tciler is no better off for all the labour-saving machinery, and 
here the toiler has got down to short hours and could easily have 
ent чыр knocked off if he would only let machinery do what it 
wo . 

Mr. Orcutt does not draw a very hopeful picture of American 
labour as regards social and economic standing. But he does show 
plainly how very much regard is paid to increased output, even at 
the price of eacrifi durability. Both sides may take a lesson on 
this point. Is it necessary to sacrifice durability in order to produce 
in quantity? It would almost seem so, if we are to judge by 
American productions, by the very soft metal one fiods in steam 
cylinders and on machine tools, and in many other places where 
hardness would be an advantage. Bat, again, European materials 
might be made nearer to siz; and save work in reducing. Doubtless 
practica will converge on these pcints and effect a compromise. 
Americans are as good copyisteas are Europeans, and though we hear 
much of the good appearanca of their toole, and in light and small 
tools they do lead, their prcductions other than tools have been very 
unshapely. In locomotives, for example, until they dropped the 
crade mouldings and copied English models more closely, the 
American loccmotive had no design, except as a thing to draw a 
train. It is better now, and soon we shall be seeing some running, 
when there will be an oppcrtunity to gauge the quality of materials 
of construction. 


LEGAL. 


BLACKWELL v. GREENWOOD & Ватгвт, LIMITED. 


Тиш case came before Mr. Justice Bruce, sitting without a jary in the 
Queen's Bench Division on Friday last—an action brought by the plain- 
tiff, of 39, Victoria Street, Westminster, to recover from the defendants, 
of the Albion Works, Leeds, £608 153. 2d. balance of account for the 

rice of goods sold and delivered. The defendants, while admitting 

he plaintiff's claim, alleged that they were entitled, by way of set-off 
or counterclaim, to deduct £525 19s. 1d , and brought into Oourt the 
sum of £82 16s. ld, which sum they said was sufficient to meet 
the plaintiffs claim. From the counterclaim set up by the 
defendants, it a that in Jane, 1896, the Corporation of 
Leeds invited tenders for the supply of 25 electric d motor cars to bs 
used in a system of ekctrical overhead haulage to be constructed in 
accordanoe with the terms of а spec fication and general conditions 
of contract which had been prepared on behalf of the Corporation. 
Part of the system of electrical overhead haulage included the supply 
for esch motor car of a trolley which was to be of the swivelling - 
arm type of the latest design, as manufsc'ured by the makers of the 
trolleys supplied to the Bristol Tram ways Company. F ich 
trolley standard was to have a base fixed to the roof of 
the motor car, and the conditions prescribed by the Cor- 
poration required that there should be a suitable arrangement on the 
roof of each car of adequate strength for attachment to the trolley 
base. On Jane 62h, 1896, the defendants informed the plaintiff who 
supplied trolleys to the Bristol Tramways Осшрапу, and that they 
(defendants) were tendering forthe supply of the motor cars, in- 
cluding the trolleys to be attached thereto, and between that date and 
June 2186, 1596, the plsiotiff went through the specification and 
general conditions of contract, and bec me fully acquainted with the 
nature and design of the trolley which was required, and the con- 
ditions subj-ct to which it was to be supplied. The plaintiff 
was then requested by the defendants to send to them 
quotations of the prices at which he could supply and fix the 
trolleys, and to supply particulars and plans cf the trolley which 
was to be made. The plaintiff did this, and on June 22nd the 
defendants sent in to the Corporation & tender undertakiog to build 
and supply 25 motor cars, complete, in accordance with the specifica- 
tion and conditions, and guaranteed to uphold the same in perfect 
order and condition for the space of 12 months for the sum of £14,C00, 


and the defendants’ tender was accompanied by the plaintiff's plan 


which he had made. This tender was accepted, and on 
July 27th a formal contract was signed by the defendants. Oa 
November 17th, 1896, an order for the complete trolleys to be 
supplied for the motor cars as quoted by the plaintiff to meet the 
specification and general conditions and plans was sent to and ac- 
cepted by the plaintiff. The plaintiff supplied to the defendants the 
trolleys which were fixed to the motor cars, each trolley comprising a 
trolley standard, which was made to stand on a base fixed to the to 
of the roof of each motor car. Та August, 1897, the trolley stan 
on one of the motor cars broke and injured three passengers named 
Mrs. Fell and a Mr. and Mrs. Heaton. The defendants alleged that 
the trolley was defective, inasmuch as the standard met the bise 
at right angles, whereas it should have been curved where it met the 
base. Actions for were then commenced by the passengers 
t the Corporation, and the Corporation claimed damages from 
the defendants in respect of the defective trolley which caused the 
accident. The defendants gave the plaintiff no: ice of this claim of 
the Corporation, and told him they should hold bim responsible for 
any damages they might sustain as the result of the accident. Tne 
plaintiff denied all liability for the fracture of the standard, and the 
defendants paid the damages and costs wbich the Corporation had to 
pay to the passengers, vis, £483 16s., and a further sum of £42 3з. 1d. 
incurred by themselves in respect of the actions, making together 
the sum of £525 19s. 1d., which they claimed to set off against the 
plaintifi’s claim. А 
[Тһе decision will appear in а later issue.—Eps. Егжс Rzv.] 


BUSINESS NOTICES, &c. 


Bankruptcy Proceedings.—A first meeting of creditors 
bt Ar Аз order made against W. J. О. Wain, civil 
engineer, director and financier, was to be held last week, bat as 
there was not а quorum the meeting adjourned until 21st inst. 

A receiving order has been granted in the case of G. T. G 
(Godfrey Bros.) builder and electrical engineer, of Balham 


A receiving order has been made against A. G. Inrig (Globe Elec- 
trical Company, White Post Lane, Victoria Park, London), upon the 
etition of a creditor. The first meeting of creditors will be held at 
ruptcy Buildings on June 21st, and the public cxsmioation on 

July 20th. 


Books Received.—" Leçons sur L’Electricité,” by E-o 
Gérard. Sixth edition. Paris: Gaothier-Villars & Son, 1899. 
12 francs. 

" Dancan's Manual of Tramways, Omnibuses, and Electric Ri- 
ways." 1899. Twenty-second edition. London: T. J. Whiting and 
Bons. 33. 6d. 

„ Text-book of Applied Mechanics,“ by Prof. A. Jamieson. Third 
edition; Vols. I. and II. Pablished by Charles Griffin & Co., Limited, 
London. 7s. 61. 

“ Les Arbres à Gatta-percha et leur Oultare,” par Henri Lecomte. 
Paris: Oarré et O. Naud. 
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Electrical Wares Exported. 
Waer mme JUNE 14тн‚ 1898. | Wr mina Jun 1975, 1899. 


Adelaide Value £187 | Adelaide ex .. Value £72 
Amsterdam vs .. 180 Alexandria. Teleph. stores 116 
Auckland .. es "m .. 298 | Amsterdam.. s ee .. 110 
Bahia.. ee ee ее ee 614 Bahia. . es ee ee mel 172 
Bombay  .. А ee ss bà | Bombay i ee . . 2118 
Boulogne 122 Boulogne : ix .. 298 
Buenos Ayres 189 | Buenos Аутев  .. "s . . 1,825 
Caloutta ee 119 T Teleg. mat. eo 242 
Cape Town 9,784 | Calcutta .. A T .. 170 
Copenhagen Cape Town 1,723 
Durban s T a6 Christiania .. 87 
East London E 2: .. 198 Colombo $5 m .. 200 
Fremantle .. s - . . $,794 Copenhagen. Teleg. cable .. 816 
Hong Kong Бе КА .. B6 | Durban so ue - . . 1,814 
Monte Video es i ah 81 East London es es 10 
Nagasaki s 2s .. 690 Fremantle .. i m $3 15 
Nelson . - Es es 12 | Gothenburg "m ec .. 88 
Ostend es y T .. 85 Hamburg s E .. 800 
рецеп. Teleg. mat. .. 400 Madras 88 c ve n 18 
Port C almers oe ee ee 449 Malta. А А oe ee 89 
» Elizabeth oe 96 Ostend 50 
Rio Janeiro.. да FT . . 1,154 Otago 2s Va x ks 22 
Rotterdam А ee 9248 Port Chalmers .. Vs 29 75 
Saigon a 16 Port Elizabeth  .. $$ . 908 
Santos 25 T .. 837 Rotterdam. Teleg. mat. . .. 238 
Bingapore ee m ee ee 64 Shanghai ee ee ee ee 170 
Btockholm . 161 St. Petersburg. Teleg. mat. 156 
Bydney 725 Sydne ss T .. 810 
Tantave  .. vs AM 88 Teneriffe .. .. 82 
Valparaiso ee es ee oe 48 Trieste ee ee ee ee ll 

Wellington .. is es ЖА 40 
Total .. £19,155 Total oe 29, 925 


Foreign Goods Transhipped. 


Colombo. Elec. supplies. Value £90 
Fremantle. Eleo. goods T Bl 


Total ee ee £121 


Electrical Works at Wolverhampton. — We have 
before us an illustrated brochure, “Wolverhampton and South 
Staffordshire,” in which the principal places and buildings of inte- 
г їп . 9 briefly mentioned, 5 
photographic views accompanying the text. Among mportant 
industries of Wolverhampton, the electrical trades bold a leading 

tion, dating from the commencement of the Elwell-Parker works 
n the year 1882. At the present time there are the Eleetrio Oon- 
struction Company, Mesers. T. Parker, Limited, the Electric Street 
Car Manufacturing Company, and Messrs. G. R. Blot, Limited. The 


chief f:atare of electrical interest in the compilation is а well illus - 


trated account of the works of the Electric Construction Oompany 
at Bashbury. The foundry, the armature core and winding shops, 
erecting and other departments, are all shown, and some of the - 
cipal manufactures of the company are particularised. In one of the 
pictures there is shown an armature core of a 1,200-H.P. E.C.O. 
dynamo weighing 27 tons. 


The Electrophone,—The Electrophone p ny rendered 
able assistance to the Hospital Fund movement on Sunday last 
connecting a number of the London Hospitals with various places of 
worship. Special wires had to be provided in some cases. 


Fire at Elswick,—Ensrly on Sunday morning a fire broke 
out at Messrs. Armstrong, Whitworth & Oo.’s Ordnance Works at 
Elswick. A considerable quantity of machinery, engines, guns, &c., 
also the three large shops in which they were housed at the time, 
were completely destroyed, the damage amounting to £150,000, 
Aocording to Sir Andrew Noble over 1,500 men will be temporarily 
thrown out of employment; he referred in a statement made the 


other day to the great difficulty they would have to meet in hail groan 
been 


costly and elaborate manufacturing machinery which 
destroyed. 


Gold Medal — The Improved Electric Glow Lamp 
Company, Limited, have obtained a Gold Medal for their lamps at 
the International Exhibition, recently terminated at Rome. 


Liquidations. — Messrs. Galloways, Limited, decided 
in meeting at Knott Mill Ironworks, Manchester, on May 23rd, to 
reconstruct, and for that purpose, to wind up voluntarily, Mr. 
J. W. Pollitt being appo liquidator. Mr. Pollitt is authorised 
to register a new company under the same title and to enter into 
certain agreements. | 


Lists.— Messrs. Dobson & Curtis Bros., Limited, send 
us an illustrated price list of various types of switches, cut-outs, 
Tapas. ni and switchboards, and other accessories for high 
vo supply. 

The General Electric Company, Limited, has brought out а new 
price list of ceiling, desk and table fans, blowers, &c., for continuous 
and alternating currents. 


The Nernst Lamp.—0n the 7th inst., the chairman and 
directors of the Nernst Electric Light Company, Limited, took 
advantage of the fact of Prof. Nernst’s presence in England to 
attend the centenary of the Royal Institation, to invite him and 


Madame Nernst to a dinner given at the Hotel Cecil. In proposing . 


the health of the guest of the evening, Sir Henry Mance con 

the Professor on baving contributed to the electrical industry an in- 
vention which would be welcomed taroughout the world by all those 
who used the electric light. Probably no man of science had been so 
much talked of during the last three months as Prof. Nernst. The 
Professor, in replying, stated that, after seeing the lamps made by 
the other concessionaires, he had 5 great pleasure in noting 
the advances which had been made in England since the formation 
of the Nernst Electric Light Company. They had evidently done 


much to perfect the details so as to adapt the lamp to all commercial 
requirements. He considered that the child which had been born at 
Goettingen had quickly grown toa strong youth in this country, in 
fact, he might say that it had outstripped its elder relations abroad. 
He congratulated the executive staff of the company on the very 
practical lamp which had been submitted to him, espeoially as 
regards the automatic shadowless heater with which it was possible 
to render the lamp incandescent in about 6 seconds. The Professor 
left for Germany on the following day. 


Offers Wanted.—The Cardiff Corporation want tenders 
for the purchase of a 40 kw. Paxman-Siemens steam alternator. For 
particulars seo our Official Notices" this week. 


Personal.— Mr. Herbert A. Wood, A. M. I. E. E., late 
electrical engineer at Blackpool Tower, has joined the staff of Mr. 
Oharles Hopkinson, M. Inst. O. E., 29, Princess Street, Manchester. 


Private Electric Bills.—It has been notified that a Com- 
mittee of the House of Lords, under the chairmanship of the Dake of 
Bedford, will, on Thursday, June 22nd, consider a group of opposed 
Bills, comprising, amongst others, a measure to confirm a provisional 
order of the Board of Trade under the Electrio Lighting Acts 
in relation to Bermondsey; the Central Electric Supply Bill, the 
Oentral London Railway Bill, the Charing Cross, Euston and 
Hampstead Railway Bill, and the Kensington and Notting Hill Elec- 
tric Lighting Bill. 


Skewse-Cox v. Pritchetts & Gold, — This case, heard 
by Judge Lumley Smitb, Q.O., in the Westminster County Oourt on 
onday, was an action brought to recover damages from the 
defendants, electricians, for breach of covenant. The case for tho 
praes was that he was suing as executor under the will of the late 
. Warne. Defendants occupied 31, Soho Square, W., under an 
agreement with Mr. Warne. The agreement stated that the premises 
were to be left in as good a state of repair as when the tenancy 
began. When defendants left the premises it was found they had not 
complied with the agreement. Electric wires were hanging in 
festoons, some had been carelessly torn down, and others not removed 
at all. The wires left were of no use to an ordinary consumer, as 
they were cables for a large number of lighte. A great number of 
dilapidations were detailed. The defence was that the premises were 
left in as gcod a state as possible after a tenancy of 64 years. The 
casings and wires left up were in use by the present tenants. It was 
not correct to say they would be of no use to an ordinary consumer. 
If they had had gas the place would have been very dirty—electricity 
made no dirt. The “ idations" were caused by ordinary wear 
and tear. Defendants paid £20 into Court to cover everything. His 
Honour held that that sam covered the damage, and gave plaintiff 
judgment for that amount, with costs. 


Trade Announcements.—An amalgamation has taken 
lacs of the firms of Tozer Bros. & Co., of 85, Gracechurch Street, 
alter Kemsley & Oo., of 44, Leadenhall Street, and of Buddon, 
Fisher & Oo., of 47, Lime Street, E.C., and they will in future carry 
on business at Leadenhall Buildings, 96, Gracechurch Street, E.O., as 
ae Kemsley & Fisher, Limited. No issue is to be made to the 
u 
i Messrs. Foxcroft & Duncan have transferred their agency for the 
North of England from Messre. James & Mills, Salford, to Messrs. 
Thos. Bell & Oo., Limited, Oromwell Buildings, Blackfriars Street, 
Manchester, who will act as agent for the whole of their manufactures 
for that district in future. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—The Tramways Sub-Committee have agreed 
to erect 32 side electric lights in George Street in place of the 19 
overhead lights, and to continue them as far as Fraser Street instead 
of Hutcheon Street as at present. 

The Co on will undertake to maintain the arc lighting 
installation now erecting for the Harbour Oommissioners at £400 
per annum. 


Barking.—The formal opening of the electric supply 
works took place on Thursday, June 8th, the ceremony being per- 
formed by Mr. W. K. Marriott, late chairman of the Oouncil and the 
Electric Lighting Committee, who was presented with & handsome 
gold key for the purpose. Invited guests were shown the machinery, 
and afterwards refreshed in the Council chamber and entertained to 


` late hour with oratory and music. About nine o'clock Mr. Marriott 


led to the balcony, and in view of the assembled populace 
switched on the current, a proceeding that appeared to give great 
pleasure to the man in the street, who for the rest of the night paced 
the well-lit thoroughfares assiduously. It is not every day that such 
an exciting event occurs at Barking. 


Baraet.—The Board of Trade has asked the Council for 
particulars as to the amount of subscribed capital held by the elec- 
tricity company, and the North Metropolitan Electric Power Distri- 
bution aan) ow | had written to say that 3,000 shares of £19 each had 
been su bed and allotted, one half of which it was intended to 
apply to the carrying out of the Barnet order. 


Barnsley.—The Council has requested the electrical 
engineers to pre estimates for lighting with electricity sevoral 
buildings, including the public ball, free public library reading room, 
corn exchange, weigh-house, chapel, and registrar's house at the ceme- 


tery, and town hall. 
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Barrow.—The Oounoil is hurrying пр the electrical con- 
tractors with the plant on order, as inconvenience is being caused to 
consumers, whoare waiting for connection to the mains. 


Barton.—The Local Government Board has sanctioned 
a borrowing of £3,355 for the electric light installation at the new 

прагу, 

Bath.—The Electric Lighting Committee has decided 


that the consulting engineer is to see that the troublesome aro lamps 
are put in order within a month. If they are not right by then new 


ones are to be obtained. The city treasurer attended last week's 
meeting of the Electric Lighting Committee with respect to the 
Oommittee’s obtaining more money on the capital account. As they 


atocd, he said, they had a borrowing B ны of £4,452, and they had. 
overdrawn at the bank on the capital account by E182. The bank 
stated they were prepared to make the advance of £3,009 for six 
months, on security under the seal of the Corporation for that sum. 
They would get the loan at the usual bank rate of interest. The last 
time he was at that Committee he was in error in telling them they 
were advancing money on the current account, when it was on the 
capital account. The matter was referred to tte Finance Oom- 
mittee. The chairman mentioned they intended asking the Lecal 
Government Board to give them power to borrow £24000, and a 
meeting of the Council would be held on the 20th or 27th to cbtain 
sanction to apply for the loan. 


Bexhill.—Last Monday a representative of the British 
Electric Traction Company was to meet the Urban Oouncil to discuss 
the proposed transfer of the provisional order. The Oounoil’s 
consulting engineer, Mr. Preece, was to be in attendance. 


Blackpool.—At last week'a Council meeting Alderman 
Brodie, in moving the adoption of the Electric Lighting and Tramway 
Committee’s minutes, called attention to the resolution that the 
maximum obarge for electricity be reduced from 8d. to 7d. per unit 
from July 1st next. He said the Committee had come to the con- 
clusion that the works warranted the Committee in & reduc- 
tion. They were unanimously of opinion that the Brighton system 
of charging was the proper one. It was expected that there would 
soon be a further reduction, and they would eventually not only bave 
the Brighton system of charging, but the Brighton charges of 7d. and 
ld. As to the progress of the overhead trolley tramway, Alderman 
Brodie ssid that perhaps they might have some of thetrolleys running 
on the following day. 


Bray.—Mesers. Allingham & Fennell have offered to 
submit to the Council a proposal for constructing a promenade pier 
and electric tramway service for Bray and the di.trict. Con- 
sideration is postponed pending the receipt of farther details. 


Brezil,—The South American Journal says that Мев:тв' 
William R-id & Co., in December of last year, obtained а concession for 
the este b:iahment of one or more central stations within the municipal 
boundaries of the capital, with exolusive right to farnish electrio 
power for industrial purposes during a period of 40 years (previously 
acquired rights being respected), as also for the distribution of same 
by cables laid in trenches, or on posts in the public streete. The con- 
cessionaire, in return, undertook to pay 5 per cent. of ths yoarly gross 
income to the municipality of Rio de Janeiro. This concession was 
vetoed by the Prefect, Dr. Luis van Erven, against which appeal is 
now being made to the Senate. In a statement on this matter, ad- 
dressed by Messrs. Reid to the President of the Republic, it is pointed 
out that, among other advantages of their proposals, ie the possession 
by the firm of inexhaustible natural power for the generation of eleo- 
tricity in the Rio das Lages, at a distance of only 70 kilometres from 
the city, with an almost perpendicular fall of 390 feet. Electricity 
thus generated at a minimum cost could be utilised for driving tram- 
cara, city lighting, or even as motive power on the Centre! Railway. 
The corcession has been conde by some as a soared wag but 
Messrs Reid consider that there can be no such monopoly where 
everyone is at liberty to produce power for his own use, the only 
privilege being in ite distribution. ‘The petitioners also offer, free of 
all cost, the whole of the water available, after passing through the 
turbines, to supplement the insufficient city supply. This they esti- 
mate at 700,000,000 litres per 24 hours. 


Bristol.—Mr. Rogers, a member of the electricity works 
staff, recently left to take up a post at Newington, and Mr. A. Б. 
Bell, of Morloy, Yorkshire, has taken his place as third engineer. 


Canterbury.—Last week the city electrical engineer, Mr. 
Btaniland, reported to the Cour oil that 3,415 8-O.P. lampe were then 
connected. The Oouncil resolved that the Dean and Chapter of 
Canterbury Oathedral be approached for permission to lay the cables 
around the precincts. 


Cardiff—The proposal of the Lighting Oommittee to 
romote a fitter to the post of electrician at the electricity works has 
п referred back by the Council for further consideration. 


Carnarvon.— Four or five shopkeepers in the principal 
street are g ing io pot down a plant for lighting their premiers elec- 
trica:ly. The Council threatered proceedings if the streets were 
interfered with, so the plant will be erected at the rear. 


Col hester.—The Colchester Town Council have resolved 
to apply to tbe Local G.vernment Board for saoction to borrow 
a further s. m: f . 6,500 fer elect іс gh ing purposes ; it teing found 
that the i stall t:on bh. sc: et £16,614, ire'ctau of £14,900. : he amount 
tanctior ed. Tbe el c:ricity works started on December 1-6, and 
by March 25th there were 60 consumers with 3,333 8-O.P. lamps. 
15,325 units were sold, and the tota] revenue was £429 14s. 10d., 


against £260 for working expenses. The Electric Light Works Oom- 
mittee has recently conferred with Mr. W. H. Massey as to the 
working of electric tramways from the present lighting plant. 


Cowes (1.0.W.).—The District Council has decided the 
positions of the arcs and incandescents for street lighting. 


Cromer.—Mr. E. Н. Cozens-Hardy attended the Urban 
District Council meeting on Monday, and it was decided to proceed 
with the eleotrio lighting scheme subject to land purchase being 
arranged. 

Darlington.—A Local Government Board inquiry has 
been held re the proposed £30,C00 loan for electrio lighting, the 
estimates amounting to £25,784. Tne scheme adopted, as drawn up 
by Prof. Kennedy, is for 10 arcs and 4,500 8-0.Р, incandescent on the 
three-wire low tension system. 


Derry.—As mentioned last week, Derry, which has for 
some years had its streets lighted by electricity, has been considering 
the question of a private supply. The Lighting Oommittee has met 
and considered the report of the corporation el:ctrical engineer (Mr. 
MaecRory). It was suggested that application be made to the Local 
Government Board for а £20,000 loan. It was farther suggested 
that the resident engineer prepare the necessary plans acd са- 
tions, and that Mr. John Christie, of the Glasgow electrical depart- 
ment, be appointed consulting engineer. After discussion, however, 
it was decided by 4 vote’ to 3 that the information before the Com- 
mittee as to the cost of private lighting in other cities of similar sis» 
was insufficient. Further inquiry on this point is to be made. The 
scheme suggested by Mr. MacRory, after visiting various English 
works, was а three-wire low pressure continuous current, the plant 
capacity being 4,500 16-O.P. lamps. 


Dorking.—The Urban Council has shelved the electrio 
lighting question for the present, and has entered into a five years’ 
contract with the Gas Oompany on certain conditions. 


Eastbourne.—Some members of the Electric Light 
сен {ев inspected the Tunbridge Wells electricity works last 
Week. 


Edinburxh.— Although not on the Oouncil’s agenda, the 
Oouncil last week d, as а matter of urgency, the Electric Light 
Oommittee’s recommendation that estimates amounting to £5,000 ba 
accepted for engines, &., at the M'Donald Road power station. 


Electric Lighting Orders.—In the House of Lords last 
Friday the Earl of Morley called the attention of the House to the 
common form clauses of Electric Lighting Provisional Order Bills. 
Hs said there were 19 Bills dealing with 90 orders. Each order con- 
sisted of 36 pages, of which 30 contained common form clauses; and, 
from the great bulk which these Bills assumed, it would be seen how 
necessary it was tbat the Electric Lighting Orders (Common Form 
Olauses) Bill should be preseed forward in the other House. The 
examination of these Bills after they had received the Royal Assent 
involved great labour, not to speak of the enormous amount of 
printing. If the Bill could not be passed this Ssesion, be 
suggested that the Board of Trade should group а lage 
nomber of orders ia single Bills, and schedale the common form 
clauses a’ the end of each Bill. Lord Balfour, in the absence of tbe 
Earl of Dudley, eaid the Board of Trade were deeply imprese d with 
the atrength of the case put forward by the Chairman of О »mmittees. 
It was their intention to pass the Bill this Scesion if possible. Fail- 
ing that, the alternative suggestion of the n: bie earl was well worthy 
of the consideration which he had no doubt it would receive. 


Exmouth.—A committee has been appointed to inquire 
into the matter of electric lighting with referencs to a letter rec s ved 
from Messre. Taylor & Field. 


France.—The Midi Railway Company, of France, is 
about to put down a large plant for the electric lighting of the rail- 
way station, workshops, &c., at Bordeaux, and also for the operation 
of the machine tools at the works. The generating plant will com- 
pue four steam dynamos of а capacity of 285 kilowatts. The plant 

estimated to cost 286,880, and is expected to be completed early 
next year. 


Glasgow.—The Street Electric Lighting Sub-Committee 
has remitted to Mr. Hamilton, the inspector of lighting, to prepare а 
report on the четен of the leading thoroughfares for prese: ta; 
tion to the Watching and Lighting Oommittee, with a view of making 
recommendations for the extension of the system. The Electricity 
Committee had offered to supply the current for street lamps at the 
rate of £14 per lamp for all-night lighting, or £12 per lamp should 
each alternate lamp be extinguished a: 11.30 p.m., on the understanding 
that the minimum number of electrically lighted street lamps in the 
city be raised to 400. 


Grays.—The Council is still considering proposed sites for 
the electricity works. 


Hendon.—The Council has before it a letter from English 
Industrial«, Limited, offering to take up the provisional order. Mr. 
Раша scheme will shortly be placed in the hands of the 

utc 


Heref :rd.—4A member of the Town Council seems to have 
an «xaggerated notion of his duties in that capacity. The Council 
haa been for some time past pledged to carry out an electric lighting 
scheme, and, as we have alresdy intimated, contracts bave been 
placed. Toe Courcillor in question, however, does not satisfy hims: If 
with merely expressing bis conviction that the scheme will result in 
financial loss to the town, but, according to the report of the Electric 
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Lighting Committee, he has issued a circular to the citiz»ns “ with 
the iotention of indacing them not to take the electric light.” The 
committee says that although it does not wish to attach undue import- 
ance to the incident, it believes it to be entirely without precedent 
for an individual member of the Council to attempt to frustrate an 
undertaking to which the Council has already committed itself. The 
committee's protest led to a discussion at the last Council meeting, 
and the Councillor in question repudiated the suggestion that he bad 
any idea of attempting to overthrow the s:heme, but he said he had 
in consideration what it was going to cost the ratepayers. He had no 
intention of inducing any persons not to take the light. Whatever 
the general opinion of the Council may have been regardiog this 
explanation, the meeting by resolution endorsed the committee's 
protest by adopting its report. 


Kettering.—The Council is inquiring Prof. Kennedy's 
fees for advising re an electrio lighting scheme. 


Kilmainham.— Mr. C. W. Sax has explained to the 
Council the terms upon which the Municipal Electric Supply Com- 
pany, Limited, would bs prepared to supply the townsbip with 
electricity. 


Leatherhead.—A poll of the residents shows 21 in 
favour of the electric light, 65 against, and 23 neutral. The Council 
has washed its hands of the affair, for the present at any rate. 


Liverpool.—At last week's Council meeting Councillor 
Higginbottom said that the Electric Lighting Committee had decided 
not to extend electricity for street lighting, as incandescent gas would 
do all that was required. 


London, E.C.—In the House of Commons on Monday 
Mr. Ritchie obtained leave to bring in a Bill to confirm a provisional 
order made by the Board of Trade, under the Electric Lighting Acts, 
1882 and 1888, relating to the City of London, and one of the 
Standing Orders having been suspended, it was read a first time. 


Llanelly.— At tbe meeting of the Estates Committee of 
the Llanelly Borough Council it was intimated that two applications 
had been received—one from & London firm—in reference to the 
willingness of the Council to sell their electric lightirg provisional 
order. After discussion it was resolved to invite representatives of 
these firms to attend the Council meeting. 


Lynn.—Prof. Robinson's report on the question of 
extending the mains and public lamps, and a loan of £2,500 is to be 
raised, after it has been sanctioned by the Local Government Board, 
for carrying out the work he recommends. 


Monmouth.—4As the electricity works are ready to 
commence operations, the staff has now been appointed. Mr. G. 
Daan, clerk of works, hasbeen appointed chief engincer and Mr. 


T. Blake is second engineer. 


Newington.—The contractors and consulting engineers 
who have bzen responsible for the equipment of the electricity works, 
sent an invitation to the Council to meet at dinner to celebrate the 
opening of the electric light station. But upon the intimation of 
the fact at last week's Vestry meeting, the black-gloved hands were 
crossed upon the worthy breast, and Newington was shocked! S»me- 
thing was said about the motives which prompted the contractors, 
and even the morality of public dinners did not escape attention. 
Tbe voting was 25 against accepting, and 23 in favour, the chairman's 
vote being included in the majority. Newington will have no ban- 
quet, and the electricity supply works will be deprived of the benefits 
accruing from so excellent an advertisement. 


Newport.—At the last meeting of the Electricity 
Oommittee the borough electrical engineer submitted his usual 
monthly report upon the condition of the plant and machinery, 
which was considered satisfactory. The new buckets have been fixed 
to the condensers, and are now working satisfactorily. All the suction 
and delivery valves on the old pumps have now been repaired, and 
are in good working order. The switch gear was transferred to the 
new board on the 14th inst. He explained a failure in connection 
with the new arc lamps, which are still in the hands of the con- 
tractors. He also gave & comparison of * 
with the number of lights connected, showing the plant, exclusive 
the reserve plant, to be overloaded. A return, showing the financial 
result in respect of the fourth year's working up to March 31st, 1899, 
was submitted, of which the following is a summary :— 


Cross profit Й Deticiency 

after payment Interest Sinking after pay ene 

Year. of working 1 ds fund. of interest and 

expenses, a sinking fund. 

Fourth year ending 

March 31st, 1899 £2,344 21,6560 £1,077 £298 
Third year. vá 1,716 1,363 788 434 
Second year А KRG 1,060 768 962 
First year s #4 244 921 707 1,410 


The office submitted his report as to the progress of the 
business for the month of April based upon the number of units 
generated, showing a satisfactory rate of increase. He aiso pre- 
sented a of his canvass during the past month, from which it 
appeared that he had obtained orders for new connections equivalent 
to 620 8-O.P. lamps, bringing the total connected and on order to 
28,726 8-candle-power lamps. The borough electrical engineer stated 
that it would be necessary to provide rubber mats both at the back 
and front of the switchboard, in addition to & wood block flooring 
which is about to bə laid. It was resolved that the matter be left 


to the рш to deal € те 8 
ergineer rted on the progress presen on of the various 
hui endi the extensions and that the temporary sub-station at 
Maindel, authorised at the last meeting, was now in working order. 
The cffi:e manager рее that һе had received several applications 
from frontagers to Olarence Place, Millman Street, and Carlisle 
Street, to be supplied with current at once, and it was resolved 
that the necessary arrangements be made forthwith. 


Oldham.—Messrs, W. B. Haigh & Co., Limited, have 
secured the order from the Oldham Equitable Oo-operative Society 
for the lighting of their new central premises for two steam dynamos 
in addition to the one they have on order for the same society. Hach 
of the two sets consists of a Willans compound high-speed engine of 
60 H P., coupled direct to a 37-kw. dynamo. Each dynamo is capable 
of lighting over 1,300 8-O P. lamps. 


Oswestry.—Mr. Hawtayne attended a special Council 
meeting on 13th inst., to discuss further the question of purchase price 
of the Eli сігіс Light Company's un ing whieh Mr. Hawtayne 
had valued at £8,320, whereas the company asked £11,750, plus the 
cost of machinery subsequently purchased. It was resolved to 
acquire the undertaking at a sum not exceeding £11,750. А poll 
of ratepayers was, however, demanded upon the question. 


Oystermouth. — The Oystermouth District Council 
(Swansea Bay District) have decided, after consideriag the question 
of lighting the district by electricity, to communicate with tne chief 
ele:trical engineers as well as those who have already been in com- 
munication with the Oouncil, in pursuance of an advertisement 
inviting tenders and particulars fora scheme for electric lighting. 


Poplar.—There was & quibble at the last meeting of the 
Boari of Works the rates of wages to bo paid by Mesars. 
Crompton & Oo. Several members against such interfer- 
ence, one remarking that the time had come for the Board to con- 
duct ite own business, and not for the A.S E. to dictate what rates of 
wages should be paid. 


Portsmouth.—At Tuesday’s Town Coancil meeting, the 
Electric Lighting Committee submitted the balance-sheet for the year 
ending March 31st last, and recommended that £1,475 be set aside 
as a reserve fund, that £1,000 be paid to the credit of the urvan 
account, and that £64 16:. 10d. be reserved to cover bad debts. The 
superintendent (Mr. E. Peice), in his annual states :— 
" Daring the year ended March 31st last we have increased our lamp 
connections for private lighting more than during any previous year. 
We began the year with 22,308 lamps, and finished with 29,590, an 
addition of 7,282 lamps of 16 C.P. During the year 1897-8 we sold 
981,273 units at a cost to produc; of 1:884. per unit. Daring 1898-9 
we increased our output to 1,225,000 unite, at a cost of 177d. per 
unit. This increased output has bad a salatary effect upon the cost 
per unit, as was to be expected ; but the reduction would have been 

ter had the cost of coal remained constant, if we had secured a 


udlio lighting. During the year 1897-8 the cost, 1:88d. unit, 
Tocluded 64d. for coal. Last year the coal has increased to 74d., and 


coal generally, but more pn by our 
may be regarded as a local product. Tine average cost per ton in 
1897-8 was 11s. 12d, ín 1898-9 it rose to 12s. gd.“ Attention is called 


gas, 
hting. With the latter, fewer lamps may be on at а 
time, but the average use is much longer, and throughout the year 
; te eee 
e 


Plumstead.—The Woolwich Herald says that the Elec- 
tric Lighting Committee has recommended the Vestry to engage Mr. 
Arthur Wright ees € the provisional as s 
firmed, as co engineer at £600 per annum for five 
Voss providing tne actes sal and О нана 


Plymeuth.—From a local paper we gather that the 
electricity works are completed, and that the fires are to be lighted 
at the end of this week. 


Rickmansworth.—There is a proposal before the Dis- 
trict Council to apply for & provisional order. 


8t. Anne’s.—The Urban Council has engaged Mr. Tonge, 
the electrical engineer at Preston, to report, for a fee, upon Mr. Tid 
man’s scheme, recently submitted to the Council. A proposal to ask 
the Blackpool Corporation upon what terms they would supply cur- 
rent to St. Anne’s has not been carried. 

The Council has entered into a contract with Messrs. Goddard, 
Massey & Warner fora dust destructor. 


St. Helens.—The Electric Supply and Tramways Com- 
mittee has considered the terms offered by two companies re electric 
free wiring, and an arrangement is to be entered into with Messrs, 
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F. W. Smith & Co. An order has been given to Messrs. Chamberlain 
and Hookham for 150 meters, and to the Reason Manufacturing 
Company for 150 house fuse boxes. A sub-station is to be erected at 
Eccleston Hill. The borough electrical engineer, Mr. Highfield, is to 
act as arbitrator in respect of the destructor contract, in the place of 
the late Dr. John Hopkinson. The new power station at Cropper's 
Hill is now nearly completed, and the Town Hall plant is to be re- 
moved there. Durin ay 6,463 units were sold for 3,687 8 C.P. 
lamps connected, t 4 560 units and 3,437 lamps last year. A 
trial ran of the new electric trams will be made in about a week. 


Sale.—The Electric Lighting Committee is in negotiation 
with the Altrincham Electric Lighting and Power Company, Limited, 
rp tare ke of obtaining their terms for supplying light to 

e 


Salford.—It is complained that the erection of the new 
electric light station on the side of the canal and adjoining the Cor- 
poration stoneyard, Strawberry Hill, Pendleton, is not making much 
ры owing to delay on the of the Тоза! Government Board 


assing the plans and sanctioning the borrowing of the neces | 
а : bave had to be declined, 


loansrequired. Applications by the score / 

and another 18 months or longer will elapse before they will be in a 
position to increase the supply of current. It is doubtful whether 
the new station will be ready by the time the tramway system be- 
comes the property of the Corporation. Many large concerns, 
despairing of obtaining motor power, are putting down their own 
electric plant. Tho present station at Wallness Bridge is producing 
as much electrity as it possibly can, but, says the Salford Chronicle, 
50 per cent. of the current is lost, owing to the alternating system 
which was originally udopted and the defective condition of the 
m 


ains. 

The Oouncil has adopted amended plans for the erection of a 
battery sub-station, offices for the new generating station, &o., in 
connection with the electric lighting plant of the Corporation, and 
application is to bs made to the Local Government Board for 
sanction to borrow the sum of £5,500. 


Sandown (1.0.W.)—A syndicate is anxious to take over 
the electric lightiog order. 


Seaford.—A special meeting of the Urban Council was 
held on Saturday, when it was unanimously resolved to approve of а 
provisional order being granted to a syndicate for the supply of 
electric lighting for the district on condition that a satisfactory pur- 


chase clause be inserted. 


Sheffield.—The amount payable for local rates on the 
machinery and cables of the electric light undertaking having been 
increased from £393 per annum to £1,956, the Oommittee bave 
decided to appeal against the assessment. The Electric ht Oom- 
mittee recommend the appointment of Mr. T. J. Ballard, of the 
Wandsworth Electric Lighting Station, as superintendent of mains at 
a yearly salary of £250, in the place of Mr. A. Lucas, who recently 
resigned. The Committee have instructed the general manager to 
request Mr. Robert Hammond to report fally as to whether there is 
at present in existence any system for the supply and distribution of 
electricity applicable to the city of Sheffield which would, having 
regard to the capital expenditure already incurred, and toall the other 
circumstances of the case, be more advantageous than the system now 
in o tion, or whether any modification of tho existing system of 
supply is advisable and practicable, and further, on what lines the 
future development of the undertaking should proceed. 


Shoreditch.—Plans are being prepared for two new 
underground sub-stations. In response to applications for current, the 
mains are to be extended along Bt. John's Road. 


Southport.—The report of the fourth year's working of 
the electricity undertaking shows a net profit of £2,027 as against 
£643 the previous year, and it is being disposed of as follows:— 
£620 ia aid of rates, £203 to wipe cff & disallowance by the Local 
Government Board, and £1,204 in the reduction of capital. 


Swansea.—The Local Government Board hus sanctioned ` 


the £52,000 loan for the electricity scheme. 


Torquay.—Torquay is to be congratulated upon the 
success which has attended the working of its municipal electric 
lighting undertaking. A report submitted to the Town Council last 
Wednesday week showed that the total capital outlay was £24,959, 
which is £2,659 in excess of the amount borrowed for the work. The 
greater part of the extra expenditure was due to changes effected in 
the central station to allow of future extensions at little cost, and to 
outlay upon spare materials taken over and since utilised. When the 
works were opened on March 3186, 1898, there were 3,310 8-O. P. 
lamps connected for private lighting, while on May 30:h last the 
number was 5644. The number of consumers has increased 
from 55 to 140, and there are applications in hand from 15 con- 
sumers for 529 8-C.P. lamps. In the year ended March 31st, 
1899, the number of units generated was 160,681, of which 80,490 
were used for public lighting, 67,909 were sold for private lighting, 
and 12,282 were expended on excitation. The financial statement 
showed that on an ircome of £2,839 there was a gross profit of £1,057. 
The charges for interest and sinking fund amount, however, to £1,188, 
so that there is an actual deficit of £130. In order to meet the de- 
бсіессу on capital account and provide for future extension, the 
El:ctric Lighting Committee recommended the borrowing of a further 
sum of £10,000. Ald:rman Kerswill, ia moving the adoption of this 
recommendation, said the expectations of the committee had been 
more than realised, and they locked to the future with high hopes. 
Much of the success &caieved was due to Mr. Btorey, the electrical 


engineer. Several members of the Council, including the mayor 
(Mr. W. Beavis) expressed hearty satisfaction with the result, and 
the rccommendation was carried unanimously. 


Tunbridge Wells.—In its agreement with the Free 
Wiring Company, the Lighting Committee bas not granted a 
monopoly, and has declared its willingness to enter into an identical 
agreement with any lcca] tradesmen. Plans are to be prepared for 
further extending the electricity works. Incandescent electric lampe 
are to ba substituted for the present gas lamps where electric mains 
are laid. This involves the erection of 260 additional electric 
reflector lamps, and will leave 363 lamps to be lighted by the com- 


Committee of the House of Commons, under the 


roduce and supply electricity over the Walker, Wallsend and 
illington di and to erect works, &c., for that purpose, and 
also the Provisional Order Oonfirmation Bill of the Walker Urban 
District Oouncil to supply electricity within their own district. A 
new үш in the Bill was the power asked by a gas company tosupply 


throughout the district, more especially for motor power. It was 
consi the large firms in the district that the proposal to 


could be supplied in the manner that the company pro and 


great tage pu 

. Wedderburn, who with Mr. Pembroke Stephens represented 
the District Council, contended that the gas company’s Bill was 
without precedent, and was, moreover, unnecessary. As to the 
Walker provisional order, he thought there could be no question but 
that the Committee would confirm it, because there was no instance 
in which аду Committee of either House had ever refused to confirm 
a provisi order granted by the Board of Trade to в local authority 
except where there wasan existing company having 55 
„% быш Lavine te oco шошо ‘The рит 
pany a pro т. posi- 
tion as regards Wallsend and Willi etor under the Bill was that the 
gas company had agreed that in the event of the Wallsend and 
Willington authorities thinking fit in the future to apply for elec- 
trical powers the gas company would not oppose them. Under those 
circumstances, it was absolutely impossible that the Walker Council, 
who had already applied for such powers, should bs placed in a worse 

position than the other two districts. 

Mr. Compton Bickett, a member of the committee, said the gas 
company had agreed to withdraw their opposition to the Council's 
Bill P Council would withdraw their opposition to the com- 
pany's Bi 

Mr. Wedderburn said the question was whether the gas company 
should be allowed at the start to compete with the Walker Courcil for 
the supply of electricity at Walker. The company had no claim to 
come forward for such a power, and the fact that they were a gas 
company ought to tell against them. As to any opposition to the 
Oouncil's Bill from the ratepayers, it had only come from those rate- 
payers interested in the gas company. There was no precedent for 
conferring electrical powers upon & gas company, and only that 
session such & p in another district had been refused by 
Board of Trade. The gas company wished to compete at the start 
with the Council to drive them from the field. y were acting 
solely in their own interests as gas purveyors, and were afraid that if 
the Walker District Oouncil were the sole of the electric 
light, the consumption of would go down. To say that they 
were acting in a pseudo philanthropic spirit, anxious to supply elec- 
trical consumers cheaply, was to say something which was incon- 
sistent with their position as a gas company. While generally 
competition was a good thing, yet there must be room for it, and he 
maintained that the local authority onght to have a fair chance at 
the start of satisfactorily supplying electricity at a cheap rate. They 
could borrow at а cheap rate, and although during 26 years they would 
be saddled with a 6 per cent. interest and sinking fund, yet at the 
end of that term they would be able to supply more cheaply than 
any company could hope to. 

lr. Fitsgerald said the substantial question for the committee to 
consider was, which of the competing Bills should be passed, or 
whether both should be allowed to supply. There was an 
matter in this case, that for the first time they had a district in which 
the supply of electricity for power purposes was oertain to be 
the principal supply. In every other case that Parliament had had 
to deal with it been lighting, which was the principai source of 
supply, while the supply of motiva power had been comparatively 
small. Power at Walker would bs required by 16 works, and 
15 of these had presented petitions against the Bill of the District 
Oouncil. With regard to the Walker Council Bill, there was no 
clause with respect to the lowering of the price, and until they had 
first produced 6 per cent. for the sinking fund and 5 per cent. profit, 
making 11 per cent. in all, their maximum charge was placed at 81. 
per unit. Then the Council would have no power to replace the gas 
street lighting by electricity, because they were bound to accept the 
gas company’s supply under the Companies Act of 1884. Under 
certain conditions as to the putting up of lamps and the c iscontinu- 
ance during the summer months, the company were not afraid of 
competition but the Council were, because ae the ga prol 
could supply better and cheaper, and would drive them out of the 
field. 

After considering in private, the committee decided to pass the 
preamble of the gas company’s Bill as regarded Wallsend, Willington 
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and Willington Quay, but nct with respect to Walker. They also 
decided to pass the Bill of the Walker Council confirming the pro- 
visional order. The clauses of the Bill of the gas company were 
afterwards ad juste d. 

A Select Committee of the House of Commons bas been consider- 
ing the Walker and Wallsend Union Gas Company (Electric Lighting) 
Bill and the Electric Lighting Provisional Orders (No. 7) (Walker) 
Bill. The first measure involves a novel point, inasmuch as the local 
gas company is seeking power to supply the electric light as well as 
gas. 


Walsall.—The Electric Lighting Committee reported to 
the Town Oouncil on Monday that the number of consumers supplied 
on May 31st was 143. The total output from the main generators was 
13,134 unita for the month. 


Warrington.—The Electric Light Committee has 
decided not to entertain & proposal of the English Industrials, 
Limited, to take over the electric lighting order. 


Wellingborough.—The Electrical Power Distribution 
Company has laid a scheme before the Urban Council, under which 
it proposes to put down works for the supply of electricity for light- 
ing and power purposes in the district. The company would adopt 
a low pressure system. The Council met some few days ago to ocon- 
sider the scheme. 


West Hartlepool. — The Electric Light Committee 
reported to the Council that Prof. Kennedy had submitted oorre- 
spondence with Messrs. Crompton & Co., in which they claimed for 
increased cost of materials owing to the delay in completion of the 
buildings, and also for expenses incurred in warehousing the 
machinery, and keeping the same in order. The several matters 
were referred to Prof. Kennedy to communicate with Meses. 
Crompton and report. 


Weymouth.—After oonsidering the report of a deputa- 
tion to Brighton and Tunbridge Wells, the Town Council has decided 
ќо appoint an expert to ad as to cost and the best means of 
lighting the town by electricity. 


Whitehaven.—The Electric Lighting Committee of the 
Whitehaven Corporation have decided to recommend Mr. J. Gra 
Scott, of Bradford, to the vacant post of surveyor and electrical . 
вет, readered vacant by the removal of Mr. О. М. Mayson, to Charing 

тога, 


Wingate.—The Parish Council is lighting the main 
Wreets of Deaf Hill and Trimdon Foundry with electricity. The 
Deaf Hill Oolliery Oompany will provide a new engine and dynamo 
A apply oo at 220 volts. The contractors are Messrs. Reid, 

erens А 


Wolverhampton,—The Lighting Committee have just 
issued their report and balance-sheet for the year ending March 31st 
last. Init the Committee express pleasure in being able to report 
that the operations of the year have again been successful. A profit 
of £1,004 5s. 10d. bas зеп made, after payment of interest and sink- 
ing fund charges. O? this amount £588 0s. 64. has b3en applied to 
clear the deficiency on the working of the previous years, and the 
department has now in hand a sum of £416 68. 4d., which it is pro- 
pe to carry forward to revenue account for next year’s workiog. 

committee call attention to the satisfactory growth of the under- 
faking, the number of consumers, the number of lamps connected, 
and the amount of electricity sold since the commencement ot supply, 
these being as follows :— 


| 


Year | No. of | Percentage No.of lamps Percentage No.of | Percentage 
" consumers.| increase. connected. increase. units sold.| increase. 
First. | 119 bs 8,941 | ' 191,701 T 
Second. 154 B6 ч 11,807 26 * ' 224,709 17˙2 . 
Third. 208 85 5 11,151 25˙2 , 291,288 29 55 '4 
Fourth. 276 821 ч 19,932 40 8 5 | 871,830 215 0 


FINANCIAL Resutt, 


. & s.d. £ s.d. 
First ycar and three months Loss 1,403 9 8 


Becond year .. Protit 225 14 6 
Third year .. Profit 580 14 4 
Fourth year .. Protit 1,004 6 10 

#1403 9 8 £1,819 14 7 


There are, the committee state, satisfactory signs that this progrces 
will be continued, and that electrici ‚ a8 an artificial illumInast is 
gradually becoming more popular in the town. There is now a 
demand arising in the better residential districts, to meet which the 
committee are extending their area of supply. It is interesting 
to note that many of the large new bui dings erected in the 
town are being lighted electrically from the Corporation mains. 
Up to fhe present date, two alterations have been made 
In the tariff charged to consumers. The first of these resulted 
in 71 consumers, out of а total of 164 (or 43 per cent.), obtaining 
A rebate. Тһе tecond alteration has resulted in 176, out of a total of 
267 (or 65 per cent.) obtaining a rebate. Tae average price paid by 
the consumers for lighting during the past year was 5 24d. per unit, 
and for power and heat 1-74. perunit. Thecommittee add that none 
of the recent breakdowns are, ia their opinion, іп апу way attributable 
to neglcct on the part of the staff, but that a certain risk of accident 

inseparable from the high tension continuous current system. The 
conversion of the system to the three-wire principle, the expen- 
diture for which was recently sanctioned by the Council, will, when 


‘complete, provide such an amount of spare plant and electrical 


rid as will enormously redcc the possibility of further break- 
wns. 

At Monday's Oouncil meeting the chairman of the Lighting Com- 
mittee tulated the Committee and the town on tbe very satis- 
f:ctory result of the last year's working. They were absolutely now 
out of the wood, and the undertaking was a paying concern. They 
had to spend £800 in the next year out of the revenue on alterations, so 
that the balance of £416 in hand was really morfgaged ; but he had 
confidence in being able to present an even better report next year. 
Tae profit they had made was equivalent to 73 cent. on their 
c.pital —The Mayor said they shoald also congratulate the chairman 
of the Committee. The report was adopted by the Oouncil, as was 
also a recommendation of the Lighting Oommittee that it be left to 
the discretion of the Bab-Committee to authorise the engineer to 
purchase an additional set of balancing transformers at a cost not 
txceeding £900, if, in his opinion, such a step should be rendered 
requisite by reason of the non-delivery of the storage . The 
chairman also proposed the acceptance of the tender of Mr. J. Orme 
Brettell for the new battery. 


Yarmouth.—The Town Council decided on Tuesday to 
borrow £27,000 to extend their eleotric supply plant, and to spsnd 
£4,000 at once. Owing to the success of the installation, the Council 
resolved to reduce the charge per unit to 6d. for the first hour, and 
4d. per hour after, to customers consuming 4,000 units and under per 
annum; and to 6d. and 3d. respectively to customers taking more 
than 4000 units. The Brighton or Maximum Indicator System was 
adopted, but its use made optional Iaformation from 19 other 
8 been tried and found very satis- 


ELECTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The contractors, Messrs. M‘Adam & Sons, 
on 5th inst. commenced to lay the track for the electric tramways. 


Accrington.—An agreement has been duly entered into 
under which the Accrington Steam Tramways Company sell their 
. to the British Electric Traction Company. The terms 
are quoted in a Preston paper. 


Bath.—A meeting of the Tram Committee recommends 
the Council to oppose the application of Messrs. Davis, Ellis, Hasken 
and others for a light railways order, and to apply for an order itself 
next November. 


Brighton.—The Tramways Committee of the Towa 
Council have presented a report in which they state that they have 
given careful consideration to the question of the best means of po 
viding a system of tramways for the borough. In accordance with 
the arrangement made by the Council, the Mayor and other member 3, 
accompanied by the borough surveyor, visited the cities of Rouen, 
Paris, Brussels, Boulogne and Dover, for the purpose of inspecting 
the tramway systems there. Certain towns in the North of England 
had also been visited. Ths committee had had several meetings with 
reference to the routes along which the proposed trams should ran 
in Brighton, and recommended eight lines for which the Council 
should apply to Parliament for powers. The committee had con- 
sidered the question of the motiva power to be used for the purposo 
of the tramways, and were unanimously of opinion that the tramways 
should be wor by electricity. They had come to the conclusion 
that the overhead trolley wire system is the best suited to the re- 
quirements of Brighton. The committee were also of opinion that 

ouble lines cf track should be provided wherever practicable. With 
regard to the cost of the scheme, the committee reported that the 
details of the system were not sufficiently determined upon to enable 
them to give the Council any exact information, but as soon as the 
nece details had been decided upon the estimates would be 
pre 


Coatbridge and A irdrie.—At a meeting of the Tram- 
ways Committees of the Coatbridge and Airdrie Town Oouncil a sab- 
committee of six was formed to obtain information to form a trust 
and generally arrange as to how best the tramway scheme could ba 
carried out and the tramway constructed. 


Crosby.—The District Council has resolved that the 
surveyor shall arrange with Mr. T. B. Cottrell, of the Liverpool Over- 
head Railway Oompany, to furnish specifications and estimates for 
rails, &o., and also that the surveyor prepare estimates and 
1 E for the roadway along which the electric trams will 
proceed. 


Derby.—The Tramways Committee report that they have 
bad under consideration a joint report cf the borough surveyor and 
the electrical engineer upon the subject of electric traction, and the 
members were visiting and inspec:ing the tramway systems adopted 
in other towns, 


Liverpool.—Last week Mr. Ratherford, of the Tramways 
Committee, said that during the six months ending May 31st the 
receipts were £14,168 in excess of the corresponding period last year, 
and they had carried 74 million passengers more. As regarded the 
electric traction, the receipts during the four months were £18,463, 
and the number or passengers carried was 3,908,000. 


(Continued on page 985.) 
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ELECTRIO LIGHT AND TRACTION 
ENGINES. 


No. I. 


THE causes which have во much delayed the progress of elec- 
trical work in England, and more particularly of electric 
traction work, are being, we fully believe, gradually removed, 
and it is greatly to be hoped that with the growth of electric 
traction, English engine builders will no longer suffer them- 
selves to be ousted from their own market by American 
engines. If foreign made engines are to come to England, 
we should prefer American to any other, but we see no 
necessity for the continuance of the practice. The advanced 
state of electrical traction in America is no doubt responsible 
for the existence of a special class of traction engine which 
has passed through its experimental stages to arrive at its 
present fairly satisfactory condition. It should be the endea- 
vour of our own makers to see to it that this experimental 
etage is not required in England. America has done the 
necessary experimenting, and is consequently reaping the 
profit from orders for traction plant sent from here. 

With electric traction spreading as it now is in Great 
Britain and Ireland, it is high time that our own engineers 
exerted themselves. The greatest credit is due to the firm 
of Willans & Robinson for their foresight and energy in pre- 
paring to receive their share of the coming business. 

They will have their reward. To other makers we would вау 
that the present busy time in general work may not—in fact, 
will not—endure for ever, and traction orders will then be 
the mainstay of the market. We propose from time to time 
to illustrate and describe the productions of English 
makers The country which has engined the Atlantic liners 
and whoee steamships are in every port will not be found 
wanting when it puts its hand in earnest to the comparatively 
small effort of electric traction. | 

Americans have had the lead in our markets, and will keep 
this lead just so long as English engine manufacturers please 
to let them. There ought to be no necessity, either for time 
or any other reasons, for the coming orders for traction 
plant to be any longer sent out of our own country. 

American engines are good, but far from perfect. The 
craze for rapid work, of which we read so much in respect of 
American toole, has been one reason for Americans obtaining 
beantifal material on which to work. Bat material which is 
beautiful in tbe boring mill is not the sort of stuff that 
English engineers have been accustomed to use for steam 
cylinders. Now, American cylinders are almost invariably 
soft. It is so, and long-has been so to our knowledge, in their 
locomotives, and the same fault occurs in their stationary work. 
Soft cylinders do not conduce to good running or economy. 
There are other faults we need not mention, some of which 
are common to others besides American made engines. 
There is still room for great improvement in engines for 
traction work, and it is folly to allow the market to be monopo- 
lised by foreign makers. After all, there is nothing very special 
in the design of an engine for traction. True, the governor 
must provide for sudden changes of load of large extent. 
As regards the effect of such changes, probably this has been 
exaggerated. At any rate, American engines are not made 
іп any sense specially strong for traction work, and во little 
із thought of the effect of sudden load changes, that the 
whole fly-wheel action is allowed to pass through the crank 
pins to the generator. This would not be the case if the 
stresses were во enormous as they are commonly supposed to 
bz—not that such an arrangement of fly-wheel is to be 
specially commended. 

We have selected, for the purpose of this first article, the 
generating station of the Waterloo and City Electric Railway, 
whose equipment possesses the distinctive feature of being 
English-made, Messrs. G. E. Bellirs & Co., Limited, being 
responsible for the engines, and Messrs, Siemens Bros. for 
the generators, to which they are directly coupled. We are 
indebted to Prof. Kennedy, and the contractors, for permis- 
sion to take the accompanying photographe, and doubtless 
at a later stage we shall be afforded an opportunity for 
describing the line itself. The views which we are able to 
give, however, answer the purpose of this article, the object 
of which, as we have stated, is to bring before our readers 


some specimens of what our own engine-makers are doing 
in the way of engines for electric light and traction work. 

From one of the photographs it will be seen that there are 
at present six sets of plant in position, but in the fore- 
ground there is plenty of space left for installing farther 
machines according to requirements. Another view shows 
the station looking toward the switchboard, while in a further 
picture we illustrate a single set as it now stands in posi- 
tion. 

The engines are of Messrs. Bellias’s Tec/4 standard three- 
crank type, with a complete tandem compound engine work- 
ing on each crank. They are designed to exert 300 I.H.P. 
at ordinary full load, and 360 I.H.P. ав a maximum at a 
speed of 380 revolutions per minute and 150 lbs. pressure 
at the engine stop valve. The working perta of the engines 
are enclosed by a casing to keep out dirt, and to permit of 
Belliss’s patent system of forced lubrication to the bearings. 
This system of lubrication is well adapted for electric trac- 
tion, as it is essentially automatic in its operation, and works 
with a minimum of attention. Moreover, we are given to 
understand that a hot bearing is practically unknown, whicb, 
it is thought, can hardly be said of open engines fitted with 
ordinary lubrication. : 

The engines are fitted with massive fly-wheels and highly 
sensitive governors of the throttle valve type, as perfected 
by Messrs. Belliss. The action of these governors is exceed- 
ingly good, and with the railways in full operation, with the 
load on the dynamos constantly varying from 50 to 350 
amperes or more, the speed indicators remain perfectly steady 
and almost immovable. Quite recently when a reading of 
the tachometer and ammeter was taken in connection with 
one of the sets every half minute for 10 minutes, the follow- 
ing results were obtained :— 


No. 1 nam. No. 639 D.B. 
Time 1,11 to 1.91 p.m. 


Mean boiler steam 160 lbs. 
Amperes Speed (tach. 
300 384 
310 384 
330 384 
80 387 
60 387 
85 386 
50 387 
50 387 
150 385 
130 386 
145 985 
110 386 
110 385 
165 384 
210 384 
265 383 
300 384 
312 eee eee 006 9 00 884 
320 оез 000 eee eee 383 
140 eee eee eee eee 886 


The speed corresponding to the full load of 880 amperes 
was 388 revolutions. It will be noted that the maximum 
deviation from the mean speed for any change of load is 
only one-half of 1 per cent, a performance which the 
makers believe to establish a record for traction work. 

The speed of revolution, 880 per minute, is also notioea ole 
at a time when much slower speeds are being strongly advo- 
cated in the interests of the American type of engine. We 
understand that no troubles have resulted at the Waterloo and 
City station that may bo attributed to the speed of revola- 
tion adopted, which, in addition to being favourable to even 
turning and assisting the governing, has the important ad- 
vantage of reducing very much the space occupied by the 
machinery. The Mackintosh and Seymour sets at the 
Glasgow electric tramways, of approximately the same power, 
occupy a floor space, $e, extreme length multiplied by 
extreme breadth, of about 13 equare feet per electrical horse- 
power. The Waterloo and City sets measured in the same 
way, take up only half а equare foot per electrical horse- 
power. In other words, the quick-revolation seta can be got 
into an engine room of about half the size. This is an 
important consideration, where space is so valuable as it is 
in London and other large towns. The smaller dimensions 
should also have an important bearing upon the first cost of 
the engine and dynamo. 
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The dynamos are of Siemens's standard H.B.27/40 type, It is of interest to mention at the present moment that 
specially arranged to meet the exacting requirements of elec- the experimental section of the Metropolitan Underground, 
tric railway work. Тһе normal output is 380 amperes, 530 the electrical equipment of which is now being carried out 
volta (201 kw.), at j under {һе super- 
$80 revolutions, but : vision of Sir J. 

machines are Wolfe Barry and Sir 
capable of carrying W. H. Preece, is to 
а фы» overload for ba worked by means 
а short time. They of two Belliss- 
are compound wound, Siemens generators, 
80 ав to give 500 volts which are practically 
duplicates of the 
Waterloo and City 

' Bete. 
The municipal 
tramway power plant 
at Blackburn, which 
we described in our 
issue of March 24th, 
1899, also comprises 
Balliss engines and 
Siemens dynamos. 
There are two sets, 
each comprising a 
Balliss E.C./10 self- 
labricating engine, 
coupled direct to a 
Siemens H.B. 24/32 
compound wound 
type 120 kw. The 


the series bobbin is 
arranged so that the 
amount of  over- 
compounding can be 
readily adjusted. 
The armature is 
of the smooth core 
type, wound 
with compressed 
stranded copper bars 
very carefally insu- 
lated, and is carefully 
ventilated. The 
commutator is 154 
inches in diameter, 
and long enough for 
six 2 inches x ł inch 
carbon brushes. 


The segments are of machines are 
hard rolled copper, arranged for tram- 
accurately milled to WATERLOO AND City Raitway: SixdLx Ser. way work at 550 
shape, and are volts, or lighting 
thoroughly insulated work at 250 volts. 
with mica. The field magnets are of massive constrac- — The engines are of the maker's compound single eccentric 


tion, acd consist of high permeability mild steel tooled all ^ type, with one high and one low pressure cylinder, workiag 
over and accurately finished. They are supported according оп opposite cranks. The engines are designed for au ont- 
to the usual way for this type of dynamo, viz. by gan-metal put of 200 I. H.P. at ordinary full load, risiag to 250 I. H.P. 
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WATERLOO AND City RainLwAy: View Looxinec TOWARD SWITCHBOARD. 


brackets resting on the bed-plate and gun-metal fect grouted as a maximum, running at a speed of 380 revolutions per 

into the concrete foundation. On account of the extra heavy minute. , 

fly-wheel, a bearing is fitted between the end of the armature The engines were recently reported to be running well, and 

and the coupling to fly-wheel. | giving perfect satisfaction to the engineer-in-charge. The 
F 
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governing of the engines was stated to bs perfect, and never 
required adjustment from the start to finish of the day’s run, 

this although the load varied from zero to 240 amperes 
and more. On one occasion a very bad short occurred, the 
automatic cut-out failed to act, the ammeter needle went right 
over against the stop, and the engine was brought up dead, 
and all this, we understand, without any apparent damage to 
the engine or machine. Sach satisfactory results must lead 
engineers to place great confidence in the plant. 

As to other work of this character carried out by Messrs. 
Bellis, we understand that they have supplied numerous 
other seta for electric traction, and oombiued traction and 

lighting, making altogether a total of about 16,000 H.P. 
of engines supplied, or in course of construction, for traction 


electric lighting of the public streeta forms a prominent 
feature in this class of work—a fact which, while it in- 
dicates a progressive spirit and a desire to move with the 
times, in no emall degree contributes to the success of the 
scheme, by providing the works with a steady and paying 
load from the outset, and by ensuring а reasonably good load 
factor. — 

The first steps were taken in Jane, 1896, when the Council 
instructed Mr. W. C. C. Hawtayne to report on the whole 
question, inclading the public lighting of the entire town. 
In his report Mr. Hawtayne recommended the adoption, of a 
high ure alternating current syatem, with a low pressure 
distributing network, and estimated the probable cost at 
about £19,000 if the buildings were combined with those of 
the new sewerage works, which the Council“ was then about 


WATERLOO AND City RAILWAY: GENERAL VIEW. 


THE NIAGARA SUSPENSION BRIDGE. 


Last week we gave a couple of illustrations showing the 
new electric railway suspension bridge in course of con- 
struction over the Niagara River. We are now able to give 
a view of this exceedingly interesting structure when nearing 
jus oo (see page 983). Full details will be found in 
our last issue. 


WATFORD ELECTRIC LIGHTING. 


THE official inauguration of the electric lighting station 
of the Urban District Council of Watford, calls attention 
to the rapid progress which is being made by electric 
lighting among the minor municipalities and urban 
districts, with corresponding benefit to all branches of 
the electrical profession. It is especially noteworthy that 


to construct, or about £21,000 if the two undertakings 
were not combined. yl 

Mr. Hawtayne's scheme was approved of by the Council, 
and in the following year a provisional order was obtained, 
and tenders invited ; these proved satisfactory, and fully bore 
out the Engineer's estimates. An inquiry having been held 
by Colonel W. Coke, C.E., Local Government Board in- 
spector, leave was granted for the Council to raise a loan of 
£21,000 to carry out the work. In the meantime a tem- 
porary plant was installed to supply electricity to a large 
estate which was in urgent need of lighting ; this has now 
been superseded by the permanent plant. 


WORKS. 


The electrical works have been put down olose by the 
Sewerage Worke, and are conne no fiue with the 
chimney shaft, which is common to undertakings. 
The contract for the whole of the plant in the station was 
assigned to the Brush Electrical Engineering Company, 
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Limited, who also supplied and fixed the transformers in their 
lst»st type of street transformer box. | 

The boilers are of the Babcock & Wilcor type, each 
capable of evaporating 6,000 lbs. of water per hour; two 
boilers are at present installed, but space is provided for two 


| 


ELECTRIC LIGHT AND TRACTION ENGINES.—BLACKBUBN TRACTION PLANT, 


more to be put down when the load becomes sufficiently great 
to render extension necessary. The feed water is derived 
from a well recently sunk for that purpose, whence it is 
pumped into a large storage tank of 1,000 gallons capacity, 
which can also be filled from the town mains. 
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NIAGARA SUSPENSION BBIDGE. 


The lift pump, as well as the feed pumpe, is of the Smith- 
Vaile type, supplied by Messrs. Blake & Knowles Steam 
Pamp, Limited, The feed pumps are in duplicate, with 
duplicate feed pipes, and are arranged so as to supply the 
boilers either direct from the tank or through the Green's 
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economiser. The latter consists of 96 tubes, 9 feet long х 
4 inches diameter, and is provided with a by-pass, so that it 
can be shut off when necessary for inspection and repairs. 
The scrapera are to be driven by a single-phase alternate 
current motor of the Kolben type. 
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(See page 980.) 


The steam ring main is situated within the boiler house 
but close to the wall of the engine room, so that steam can 
be cut off from any engine without having to approach the 
latter. Each boiler is connected with the ring main through 
a Hopkinson automatic non-return valve. The whole of the 
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(See page 982.) 


steam pipes, valves, and flanges are lagged with magnesia 
sectional covering. | 
' The generating plant consists at present of two 150-kw. 
sets and one 30-kw. day load set; space is provided for 
a third 150-kw. set, and the station is so arranged that 
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further extensions can easily be carried out by removing the 
temporary gable wall of the engine and boiler house. 
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WATFORD? SWITCHBOARD. 


Each generating set consists of a Raworth “ Universal” 
engine, direct coupled to a Mordey inductor alternator, with 
exciter carried on the same shaft. It is interesting to note 
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WATFORD: 


that while the Brush Company have made Universal” 
engines to the extent of 20,000 H.P., and a large number of 
inductor alternatora, this is the first instance in which the 


two have been combined. The general arrangement of the 


plant will be well seen from our photograph, which shows the 
small set on the left hand. It will be noticed that a heavy 
fly-wheel is provided in each case, in addition to the massive 


rotors of the alternators. 


Each of the larger engines develops 250 I.H.P. at 300 
revolutions per minute; the cylinders are tandem, and single 
acting, the high pressure piston being active upwards and 
the low pressure piston downwards. The valves are of the 
Corliss type, and automatic expansion is obtained by means 
of a shaft governor. Indicator cocks are provided for both 
cylinders and for the receiver, and аге to arranged as to be 
available for warming up the low pressure cylinder before 
starting. Each engine is provided with a separator on the 
steam е, 

Fo lubrication is employed in the engines, oil at a 
pressure of 15 lbs. per square inch being pumped through 
the slides and crosshead, and through the connecting rod 
into both halves of the big end. The main bearinga were 
perfectly cold after six houra’ run at full load, in spite of the 
great weight of the fly-wheel and rotor. 

The large alternators are designed for a pressure of 2,200 
volts at a frequency of 50 periods per second, and are of the 
single inductor type; the rotor consists of a steel casting 
with laminated iron pole tips, and, of course, both armature 
and field coils are stationary. 

The power required for the excitation of the 
macbines is less than 1 per cent. of the output at full load, 
and has, in fact, in one case been reduced to 0-6 cent. by 
the use of a smaller air-gap. The variation in he exciting 
current is very small over wide ranges of load. 

The day-load set is of the same type, but has a doable set 
of inductors, and runs at 375 revolutions per minute. No diffi- 
culty whatever is found in running this plant in parallel 
with one of the large sets, and the cross current between the 
two machines is trifling. 

The guaranteed over-all efficiency of the 150 kw. sets was 
82 per cent., with a steam consumption of 35 lbs. per kw.- 
hour; the corresponding figures for the 30 kw. set were 
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GENERAL VIEW. 


77:5 per cent., and 40 lb; per kw.-hour. The results 
of the six hours’ test at full load of the large com- 
bination were perfectly satisfactory, the temperature rise 
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in the armature and field coils being less than 45° F. During 
the test one of the machines was accidentally short-circuited, 
without injury, and the small set has been run at 100 per 
cent, over load for some time without excessive heating. 

A 10-ton travelling crane, operated by hand from the floor, 
is provided, manufactured by Messrs. Taylor & Hubbard, of 
Leicester. 

SWITCHBOARD. 


The switchboard, which we illustrate, is of the “ Cowan- 
Still” new type, made by Messrs. Cowans, Limited, of 
Salford. The epecial features of this type of board are 
compactness and accessibility. The board is divided into 
panels, each complete in itself, of enamelled slate; there is 
no passage at the back of the board, but each panel can 
be swung forward on its lower edge, as shown in our illus- 
tration, so that its back connections are accessible. It 
is impossible to do this unless the fittings are “dead,” 
go that they are perfectly free from danger to the person. 
The bus bars are mounted on porcelain ineulators behind the 
board, and all high pressure parts are absolutely protected, so 
that accidental contact with them is impossible. The 
exciting circuit regulators are mounted on a horizontal desk 
running along the front of the board, which also carries the 
exciting circuit ammeters. 

The only materials employed in the construction of the 
board are metal, slate and porcelain, so that it is fireproof. 
The instruments are made by Messrs. Nalder Bros. and 
Thompson, the voltmeters being of the Ayrton-Mather elec- 
trostatic type. 

Similar boards have, we understand, been installed at 
Eccles, Wimbledon, &c., and & board with 87 panels for a 
7,000-H.P. station in Russia. 

Marys. 

The high pressure feeders, about 54 miles in length, are 
of the concentric type with the outer earthed, and work at 
2,000 volts pressure. 

There are over 25 miles of low pressure mains for the 
public lighting, of which 19 miles are of the twin type and 
6} miles concentric. The low pressure private lighting cables 
are of the concentric type, about five miles in length, and 
form a network with disconnecting joint boxes. 

The whole of the cables were manufactured and laid b 
Messrs. W. T. Henley’s Telegraph Works Company, Limited, 
and are insulated with impregnated paper, lead sheathed, 
served with jate, armoured with two layers of steel tape, and 
finally protected with tarred jute and compound. The cables 
were laid direct in the ground, but in some parts of the town 
a pipe line has been laid to facilitate future extensions. 

here are 10 street transformer boxes for the private 
lighting, transforming from 2,000 to 200 volte, and six for the 
public lighting, transforming from 2,000 to 400 volts—the dis- 
tribution in each case being on the two-wire system. Each 
box contains a double-pole switch and fuse on both high and 
low pressure sides; the switches are both ope from 
the street level by a key, after removing a small plug in the 
outer cover. 

Each box has provision for two high pressure aud four 
low preesure feeders, and is adapted for any siz» of trans- 
former from 6 kw. to 30 kw. without alteration, the only 
difference between these transformers being in the depth 
measurement, 

PrBLIC LIGHTING. 

The number of public lamps now being connected is 800 ; 
the Market Place and railway station approach are lighted 
with four Crompton arc lamps, supplied and fixed by the 
Watford Engineering Works Company; the whole of the 
rest of the public lighting is to be done with incandescenta. 
The lamps, of 8 and 16-C.P. for the most part, are arranged 
two in series in each lantern acroes the 400-volt mains; the 
existing lamp-posts have been in nearly all cases adapted to 
the new illuminant, by the Reason Manufacturing Com- 
pany, but new poete are being erected in the centre of the 
to 


The public lighting low pressure mains are entirely 
separate from the private lighting network, so that the 
street lamps can be controlled from six switching points ; 
four circuits usually radiate from each of these, but are con- 
trolled by one switch. The work on the public lighting is 
rapidly approaching completion, and the lamps will all be 
available before the winter months arrive, 


The chairman of the Council, Mr. A. E. Pridmore, J.P., 
who is also the chairman of the Electric Lighting Com- 
mittee, took a prominent part in starting the scheme, and 
has spared no effort to further the progress of the under- 
taking; the surveyor to the Council, Mr. D. Waterhouse, has 
also rendered invaluable assistance. The work has been 
carried out by Mr. P. J. Pringle, assisted by Mr. P. A. Yapp, 
for the Brush Company, under the superintending engineer, 
Mr. R. A. Dawbarn ; the cables were laid under the direction 
of Mr. W. Bolton, for the Henley Company. Mr. A. J. C. 
Waterland is the resident engineer, assisted by Mr. A. 
Mitchell- Withers. 

To these gentlemen, and to Mr. W. C. O. Hawtayne, Engi- 
neer to the Council, we tender our thanks for oourteously 
affording us every facility for obtaining information, and 
rendering us all the assistance in their power, in preparing 
this description of the undertaking. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 979.) 


Duadee.—In connection with the taking over of the 
tramways by the Corporation, the Town Council is at present con- 
sidering. tbe question of traction, and also of new lines. Mr. E. 
Manville was recently consulted, and he has now forwarded a report 


laid and kept free from water. The additional cost for lines that had 
to be reconstructed, at any tate would be £3,000 per mile of single 
track. He thinks however tiat, the overhead system having proved 
so satisfactory elsewhere, there is no need to make a departure in the 
direction referred to in Dandee. He therefore recommends that the 
overhead system should be adopted all over the city. 


Gateshead.—The Council has declined to consent to a 
proposal of the Gateshead and District Tramways Company to con- 
struct certain tramways under the Light Railways Act. 


Glasgow.— The Tramways Sub-Committee last week 
received a deputation from the boiler makers who, as we recently 
stated, said that the trolley wires, as now erected, prevented the 
carriage of their larger size boilers through the public streets. Tae 
sub-committee informed a deputation that if the various firms who 
are interested would sketch out the route from their works to the 
quay, arrangements would be made for disconnecting the wires when 
necessary, so that the boilers might pass along. 


Hull.—At a meeting of the Corporation Finance Com- 
mittee, Alderman Jarman (chairman) stated that they would shortly 
have the electric tram system in operation, and it would be necessary 
to have an increase of staff on that account. It was resolved that the 
chairman, vice-chairman, and the chairman of the Tramway Bub- 
Committee meet and consider the question of the staff, and that the 
treasurer and accountant be instructed to visit other cities and towns 
where a similar electric system was in operation, to ascertain the most 
perfect system of keeping the accounts. 


Laucashire.—A conference of representatives of Rad- 
cliffe, Whitefield, and Little Lever District Councils has been held to 
consider the provision of electricity for lighting the three townships, 
and for traction рр. The conference was attended by repre- 
sentatives of a London syndicate, who propose to lay an electrical 
tramway connecting Whitefield, Radcliffe, Little Lever, Farnworth, 
and Worsley with the Manchester Ship Canal at Barton Bridge. It 
was decided that the Radcliffe Oouncil should prepare a rough scheme 
for the supply of electricity for lighting and traction purposes for 
their own locality, Whitefield and Little Lever, and that the London 
syndicate should provide further details of their proposal. 


Leeds.—At a recent Council meeting Mr. Smithson sub- 
mitted particulars—already published in the ErLEOTBICAL Revimw— 
with regard to the prcfits of the tramways undertaking for the past 
year. The surplus, after deducting sinking fund charges, was £12,030. 
О! this amount £4,000 was reserved for renewal of electrical equip- 
ment, and the balance—4£8,030 —had been paid into the city fund. 
Mr. Smithson remarked that the result of the year's working was an 
encouragement to the committee to press on with the extensions 
already authorised, and when the present contract was well advanced 
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to submit to the Council comprehensive schemes for the complete 
electrical equipment of all the remaipiog routes. 

Laat week the Tramways Committee sifted the 51 applications for 
the position of traffic manager in the tramways department, and 
reduced the list to half a dc кэп. 


Lincoln.—The Electricity Works Committee is of opinion 
that it ie desirable to construct tramways in the city operated b 
electricity. The report of Mr. C. B. Vesey Brown has been adopted, 
and the Council is recommended to take all the neceseary steps for 
the purpose of constructing the tramways on all the three routes 
referred to in the report. The Mayor is requested tocall a meeting 
of the Council in Committee for the purpose of considering the 
report. 


London.—4A daily paper says that the Dake of York is to 
be invited to open the West London electric tramway system of the 
London United Tramway Company. It is anticipated that the main 
section will be completed in a few weeks. 


Manchester.—At last week's Council meeting it was 
resolved to accept the tender of the Leeds Steelworks Company for 
the "n of 5,000 tons of steel tramway rails, at a cost of £100,625. 
Mr. ey and the Tramways Committee were very strongly 
advised to make the purchase now, in view of the chance of prices 
going up. 

Mr. Batty put a series of questions to ће c3airman of the Tramways 
Committee in regard to electric trection. He pointed out tbatin New 
York and Washin the conduit system was in use, and that in the 
best American opinion the trolley system was regarded as obsolete 

t for suburban lines. Mr. Batty suggested that a deputation 
should be sent to New York and Washington to make inquiries. Mr. 
Boyle said the committee would carefully consider the points put 
before them by Mr. Batty, and would probably be in a poeition to 
submit something to the next meeting. 

Oa Friday last the Examiners of Standing Orders in the House 
of Commons certified that the Standing Orders had been complied 
with by the Shelford, Withington, and Moss Side Urban District 
Councils’ Tramways Bills. measures provide for powers 
being afforded to the District Councils named to run their own 
tramways in connection with those of the Manchester Oorporation 
or otherwise. The Bills will therefore go for second reading in 
the House of Commons. 


Newcastle (Staffs.).—The British Electric Traction 
Company has commenced operations in this borough upon its light 
railway scheme. 


Oldham.—A Committee has been informed by the Board 
of Trade Tramways ttment that the time for working the 
Oldham steam trams has been extended until December 27th. 


Portsmouth.—At a meeting of the Town Council on 
Tuesday the Tramways Committee presented the following report :— 
Your Committee have had under their consideration the necessary arrange- 
ments for re-constructing the tramways when taken over, and providing elec- 
trical equipment, and, after carefully considering the matter, they are of 
opinion that an engineer, who will be an expert on such matters, be engaged 
at an inclusive fee to cover the cost of preparing plans and еко апа 
generally advising on and supervising the carrying out of the work; the 
Corporation also engaging someone to superintend the work under the advice 
of tbe expert, and il found capable to be рош as general munager, 
and vour Committee recommend that they be authorised to make these 
appointments, 


Redditch.—The District Council has received from the 
Light Натат Commissioners а communication to the effect that the 
Redditch Light Railway has been authorised, and the order submitted 
to the Board of Trade for confirmation. The Council wants the route 
to be paved with macadam instead of granite setts. 


Ryde-Seaview.—There is a scheme on foot for con- 
structirg a light electric railway and marine drive between these two 
places. There is considerable opposition from residents. 


St. Helens.—It is proposed to have а trial of the muni- 
cipal electric trams in about a week or 10 days. 


Sale.—At the monthly meeting of the Urban District 
Council on Tuesday evening a letter was read from the Local 
Government Board, extending the time for taking ap the provisional 
order for the lighting of the township by electricity to the end of this 
year. 


South Staffordshire Tramways Bill.—On Thursday 
and Friday last week a Select Committee of the House of Lords, 
presided over by the Duke of Northumberland, considered the South 
Staffordshire Tramways Bill promoted by the British Electric 
Traction Company. The petitioners against the Bill were the 
Handeworth Urban District Council, the Darlaston Diatrict Council, 
West Bromwich Council and Waleall and Wedne: bary local authori- 
tics. Mr. Moon, fer the promoters, stated that an agreement had 
been entered into with the Urban Council of Dudley, and the pro- 
moters were quite willing to consider the question of enterir g into 
similar agreements with the other 1‹ са! authorities who were opposing 
the Bill.—Mr. Ooward, on behalf of the Handsworth Urban Distri су 
Council, objected on the ground that the agreement with Dadley was 
not absolutely binding and final, because it depended on arbitration, 
and similar agreements would lead to no end of arbitration —Me. 
Knox, who appeared for Waleall and Wednesbury, said his opposition 
was against the principle of the proposal to extend the lease cf the 


company.—Mr. Addison, solicitor, of Brierley Hill, said there was a 
desire for the tram ways to be under one control throughout the distriot. 
As to the suggestions that the local authorities should acquire the 
tramways, from his knowledge of the district and the local autho- 
rities, he thought it was improbable that they would ever unite on 
such a question. Sach an agreement he knew hai long been talked 
about, but no scheme had been formulated. After а large number of 
witnesses had been heard in support of the Bill, the chairman said 
the committee were of opinion that so much of tbe Bill as deprived 
the lccil authorities of any powers which they at present enjoyed in 
their districts was not proved. The promoters agreed to take 
the Bill back and alter it, and bring up an amended Bill for the oon- 
sideration of the committee. 


The Southport and Lytham Tramways.—On Tuesday 
afterrocn a Committee of the House of Lords commenced the con- 
sideration of a Bill promoted by a local syndicate for power to con- 
struct “ tramroads, tramways, and a bridge” between Southport and 
Lytham. The Bill, which was opposed by tha Preston Corporation, 
contained proposals of a novel nature in connection with the proposed 
crossing of the Ribble estuary.— Mr. Balfour Browne, Q O., in opening 
the case of the promoters, referred to the attractions of the several 
watering places interested in the Bill—Southport, Lytham, St. Anne's, 
Blackpool, and Fleetwood—and gave statistics as to the enormous 
number of visitors resorting to them, and especially he called attention 
to the fect that there is a tramway from Fleetwood to Black pool, and 
another from Blackpool to Bt. Anne's and Lytham. Tce distance 
between these places geographic Шу, he said, was not great, and they 
bad behind them the rich agricultural district of the Fylde and the 
popular towns of Laucashire and Yorkshire. Many people would 
wish to go from Bouthport to Blackpool, but the railway journey was 
very circuitous, the shortest, which involved a break not only of 
AUN but of etations, being 28 miles. The fares were correspond- 
ingly high. In summer there was а service by a steamer across the 
estuary, bat even this occupied a long time, and was liable to bs 
interrapted by bad weather. There was, in fact, a great demand 
for better means of ccmmunication between these places, aud the 
plan he was about to describe, which would make the distance 
between Boutbport and Lytham six miles and three furlongs, met 
with a large amount of lccal support. The Corporation of Southport 
and public opinion in that town were entirely with them, and 
though the epe of Preston went to the merits of the scheme, 
he thought that of Lytham might be met by clauses. It was pro- 
posed to start from Southport with an electric tramway of the 
ordinary description about three miles long, and then to proceed for 
about two and a half miles across the eatuary to the southern train- 
ing wall of the river Ribble. The latter section of the tramroad would 
be similar in construction to the line between Brighton and Rotting- 
dean, the rails being flash with the sands, and therefore incapable of 
causing accretion in the estuary of the river. At the termination of 
the second section and over the training walle of the Ribble estuary 
was to be erected a “conveyer” bridge for the purpose of carrying 
possen goni and goods, by means of a platform suspended from the 

dge by steel ropes. But there came the difficulty, b:cause large 
sums had been expended by the Corporation of Preston in trying to 
make Preston a port, though he was sorry to say the decks there were 
still nearly empty. The Corporation maintained trained channels 
through the estuary near the Lytham side. It would never do for 
the promoters of this Bill to prevent the Ribble being used asa 
means of getting to the dccks, and therefore they proposed this 
bridge, which would convey the cars without in any way inter- 


. fering with navigation. It would bs 980 feet from tower to tower. A 
similar contrivance was in successful operation near Bilbao, aud being 


ореп to the Atlantic was exposed to a much greater force of wind 
than would be the case on the Ribbl;, while a bridge of the same 
character was in construction over the Seine at Rouen. Having by 
means of a model exhibited the mechanism and working of the bridge, 
Mr. Browne went on to say that the cars would be suspended 8 feet 
above the wave level, and could be worked irrespective of tide. The 
bridge would be 980 feet from tower to tower and 103 feet high, so 
that every steamer would be able to pass under, and also the bighest 
masted sailing vessel by striking its top-gallent mast. It was 
stated by the opponents of the Bill that ships 150 feet and 200 feet 
high would be unable to pass, but the promotors said they did not 
know of these ships. Moreover, under the regalations of the Preston 
Corporation vessels must pass this spot an hour and a quarter before 
high water, which would give them an additional 4 feet and 6 inches 
when they passed under the bridge. If, however, the Oorporation 
could convince the Committee that the h»ight of the bridge was 
inadequate to accommodate veisels they were willing to raise the 
structure. The scheme was promoted by locel gentlemen, and there 
was not the least doubt about the capital being raised. The tram- 
road was estimated to cost £203,862, and the conveyer bridge 
£86,776. Mr. Browne next referred to the pstition of the Preston 
Oorporation, which called attention to the fact that the Ribb'e flowed 
and ebbed through an estuary several mils in width, and cocsisted 
of shifting sands. An іг fluential commission in a report to the 
Board cf Trade had drawn attention to the injury that bad accrued 
by works of reclamation in the estuary, and had laid great stress on 
the necessity of preventing further ac:retion in order that the tidal 
capacity of the estuary should not be diminished. The Corporation 
said that, apart from ths injury to the estuary and to the channel, the 
works, especially the proposed bridge, would seriously affect the 
navigation to the docks. Many of the ships were railing sbipe, with 
masts much higher tban the permanent girder of the proposed bridge. 
The petitioners, in describing the bridge, said :—'' A bridge is to be 
constructed over the channel, baving a permanent girder about 103 
feet above high water mark, from which is to be lowered a suspended 
traversing cradle to transport passengers acrcss the channel" The 
Committee adjourned. 
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Thames Valley.—The Light Railway Commissioners sat 
on Monday at the Town Hall, Twickenham, to inquire into the merits 
of the order deposited by the London United Tramways Company, 
Limited, for the construction of a series of light railways in the 
Thames Valley. Mr. Oripps, Q.0., M.P., and Mr. Lewis Ooward 
dan in support of the order, which was principally opposed by 
the Middlesex Oounty Council, who were represented by Mr. W. 8. 
Robson, Q.0., M.P., and Mr. Earle, and the London and South- 
Western Railway Company, who were represented by the Hon. Alfred 
Lytt leton, M.P. The scheme, as put before the Commissioners, com- 

rised, says the Times, niae sections of light railways of an aggregate 
h of 13 miles 6 furlongs 4 chains. The proposed railways were 
laid out so as to form an extension of the London United Tramways 
system from Hounslow to Baber Bridge in one direction, and from 
near Brentford to Twickenham, Hampton, Hampton Wick, Kingston, 
and Teddington in another direction, with a branch to Richmond. 
The p railways were supported by all the local authorities 
interested, but after hearing evidence, the Commissioners decided 
that as the lines were laid out to compete with the London and 
South · Western Railway, it was a scheme which ought to be considered 
by Parliament. Во far as the Commissioners are concerned the 
arder will not, therefore, be sanctioned. 


Wolverhampton Tramways Bill.—A Select Committee 
of the House of 
land, on Friday last considered the Wolverhampton Oorpora- 
tion Tramways Bill, the object of which is to authorise the making, 
improving, and altering of tramways inside the borough boundaries 
of Wolverhampton, to acquire, alter, and improve tramways outside 
the boundaries, and to work the whole by electrical power. Mr. 
Pember, Q O., and Mr. Rann a for the promoters, Mr. Balfour 
Browne, Q.O., for the British Electric Traction Company, and Mr. 
Littler, Q O., for the London and North-Western Railway Company. 
Mr. Pember stated that it was desired to improve the tramway 
service. The existing tramways simply requ alterations to 
fit them to be worked by electricity. Some of the existing 
tramways extended a little outside the borough, especially in the 
direction of Willenball and Bilston, and these it was proposed to 
improve. The time fixed by the Act of 1870 for the purchase of the 
tramway company's undertaking had expired, and the notice to pur- 
chase bad been duly given by the Corporation.—The Committee, 
after hearing evidenoe and counsel, decided to pass the preamble of 
Ше. Bill, but postponed the consideration of the clauses to a later 


Wrexham.—The Town Council have, it is announced, 
affixed their seal to an agreement with the Drake & Gorham Elcc- 
tric Power and Traction Company, Limited, enabling them, after the 
expiration of one of three dates specified from the confirmation of 
. the Distric: Tramways Provisional Order, to acquire the undertaking. 


TELEGRAPH AND TELEPHONE NOTES. 


German Telegraphs to the East.—In the House of 
Commons last week Mr. Brodrick said he could not make any state- 
ment as to the intentions of the Government in view of the conces- 
sions given to German capitalists for the construction of a railway 
through Asia Minor to Bagdad, but the Government were fully alive 
to the necessity of maintaining British interests in the Persian Galf. 
We understand that the British Minister of Bucharest recently pre- 
sented a note to the Roumanian Government applying for authori 
for the Eastern Telegraph Company to make cable connection with 
the Oonstantinople-Constanza line. This application, however, 
received an unfavourable reply from the Roumanian Oabinet, on the 
grounds that similar concessions had been previously granted to a 
German company. 


Interruption of Cables to the Cape.—We learn that 
the Mosambique-Delagoa Bay cable, which was laid 20 years ago, and 
which has not yet been duplicated, was repaired on the 9th inst. after 
having been interrupted a period of about 14 days. This interruption 
occurring, as it did, at the time of the conference between Bir Alfred 
Milner and President Kruger, caused very considerable inconvenience, 
and placed Mr. Chamberlain in rather a false position in the House 
of Commons, as the version of the Pretoria Executive was published 
in London before Mr. Obamberlain had Bir Alfred Milner's report in 
his hands. The interruption, unfortunate as it is, to a certain extent 
plays into the bands of the Eastern cable group, as it shows that the 
pe means of communication to the Cape cannot be relied on, but 

stead of farnishing them with grounds for ciaiming an additional 
subsidy of £20,000 a year from the Government for the extension of 
the cible viá St. Helena and Asc znsion, it rather points to the neces- 
` sity, which the company should recognise, of duplicating their cables 
between Lourenço Marques-Mczambique and Aden Z inzibar, both of 
which were laid 20 years ago, and have frequently boen interrupted, 
thus pointing to the urgent necessity of duplication. 


The Pacific Cable.—The Times publishes the following 
from a correspondent :—'' The urgent representations which the High 
Commissioner for Canada and the Agents-General for Australasia 
have addressed to the British Governament on tbe subject of the 
Pacific cable have not been without effect. The Imperial Govern- 
ment have decided to modify the form aud extent of the assistance 
which they are prepared to give to the Pacific cable scheme. They 
proposed originally to contribute for 20 years sn annual subsidy not 
exceeding £20,000 inany year. This subsidy, however, was to be cal- 


ords, presided over by the Dake of Northumber- 


culated on a basis which would limit the responsibility of the 


Treasury to 5; chs of the amount by which the net receipts of the 


cable fall short of the amount of the expenses. This proposal not 
only gave no satisfaction to the Colonicr, but caused indeed a certain 
dismay. Urgent 5 were addressed both to the Colonial 
Office and to the Treasury to the effict that a modification of the 
position taken up in the offer of April 28th was desirable. Apparently 


these have had weight, for the Colonial Office, while defending the 


original off ar as generous and advantageous to the Colonies, has 
acknowledged the force of the arguments based upon the appeal to 
higher grounds than mere commercial expediency. In order to meet 
the wishes of the Colonies the Government have intimated a willing- 
ness to reconsider the cable rcheme on the basis of utilising the credit 
of the United Kingdom in the provision of the capital necessary. 
The Oable Committee recommended that the cable should be owned 
and worked by the Governments interested, and that is the position 
the Oolonies have throughout contended for. It is not quite claar if 
the amended offer of the Imperial Government goos as fat as that. 
It it does, the satisfaction in the Colonies will be the more complete." 

We learn that Sir Andrew Clarke, the Agent-General in London, 
has been appointed to represent Victoria at the conference with Mr. 
Chamberlain and Sir Michael Hicks-Bsach with referenos to the 
Pacific cable. He will have no power to commit the colony without 
first consulting Sir G. Tarner, the Premier. 

In the House of Commons on Tuesday night Mr. Hogan inquired 
from Mr. Chamberlain whether the proposals of Her Majesty's 
Government in reference to the construction of the Pacific cable have 
been subjected to revision, and, if so, whether he can give particulars 
of the amended offer of co-operation with the Canadian and Austra- 
lasian Governments.— In reply, Mr. Chamberlain said: “ Тһе matter 
is still under diecussion between Her Majesty's Government and the 
Colonial Governments concerned, and I am not yet in a position to 
make a statement.” 

Commenting on the statement that the Imperial Government had 
intimated a willingness to reconsider the Pacific cable scheme on the 
batis of utilising the credit of the United Kingdom in the provision 
of the capital necessary, the Canadian печера declare that such 
action would not be in harmony with the spirit of the Oable Com- 
mittee's resolution, and express the hope that the British Government 
will assume its share of the maintenance and construction of a Btate- 
owned cable on the basis agreed to by Canada and Australia. 

A Reuter's telegram from Sydney says that Bir Julian Salomons, 
Q O., the Agent-General of New South Wales in London, has been 
appointed by his Government to represent that Colony at the forth- 
coming Pacific Cable Conference. It is understood that each of the 
Colonial Governments interested in the question wil! be invited to ap- 
point delegates to meet the Chancellor of the Exuhequer and the Becre- 
tary of Stat: for the Colonies in this connection. e precise object 
of the Conference is to discuss questions relating to the mode of raising 
the necessary capital and to the construction and control of the pro- 
jected Pacific cable. 


Scottish Islands.— Last week the cable steamer Monarch 
completed the work of establishing telegraphic communication 
between the small islands Canna, Rum, and Bigg, and the mainland 
of Scotland. A cable was first laid between the Point of Sleat, in 
Skye, to the Island of Eigg, and continued from there to Ram. 
A land wire was run across Ram to connect with the cable from 
Rim to Oanna. The previously existing cable service across the 
Sound of Sleat completes tbe connection. 


The South African Cable.—In the House of Commons 
on Tuesday Mr. Ellis Griffith (Anglesey) asked the сестее of Btate 
for the Colonies whether he could state the cause of the delay in the 
transmission of Sir Alfred Milner’s memorandum on the subject of 
the Bloemfontein conference; and, if so, whether there was reason to 
believe that there had been intentional interference with the prompt 
and regular despatch of sach memorandum. Could he state where 
the delay in the transmission of the message occurred ; and whether 
he could explain the circumstances under which the re tative 
of the Transvaal Government in Europe received information as to the 
proceedings at and the result of the Bloemfontein conference before 
such information reached the Colonial Office. Mr. Chamberlain 
replied : Sir A. Milner’s memorandum was at first communicated to 
Reuters Agency and was transmitted as & Press message and not 
аз a Government message. The delay in transmission was due to the 

rtial interruption of the cable for repairs. I have no reason to 

dlieve that there was any intentional interference with its despatch. 
The message sent from the Transvaal was sent as a Government mes- 
sage and so obtained priority. On learning that Rsuter’s message was 
delayed, I instructed Bir A. Milner to have his memorandum sent as 
a Government message. 


Telegraph Rates to India.—We understand that a 
despatch is on its way from Bimla to the Becretary of State for India 
suggesting a method by which a reduction of not less than 50 per 
cent. should be effected on the present telegraph tariff bztween India 
and Europe. In reference to this subject the Investors Review, more 
sanguine than usual, says the Eastern Telegraph Oompauy is good, 
and profits are not likely to be diminished to any great extent, even 
if the agitation for a reduction in the Indian rate should be suc- 
cessfal.” Assuming this to be correct, there is all the more reason 
why the rates should be reduced at once, especially as we have it in 
the evidence given before the Pacific Cable Committee by Mr. Ffinch, 
the director-in-chief of the Indo-European Telegraph Department, 
that only about 15 hours out of the 24 are employed for paid traffic 
passing over the lines of which he has control. The balance of time 
at least ought to be made available for traffis sent ad a reduced or 
deferred rate, as in the case with the landline traffic throughout 


India. 


У 2 


988 


THE ELECTRICAL REVIEW. 


[Vol. 44. No. 1,135, Јсив 16, 1899. 


The Telegraph Wire Export Trade—A very quiet 
state of affairs prevailed inthe export trade of this country in tele- 
graphic wire and apparatus connected therewith during May, the 
value of the shipments during the month having only amounted to 
£31,377, which compares with £49,719 in the preceding month, and 
£41,944in May, 1898. Owing to the activity which prevailed in this 
branch of trade during the early months of the year, the returns for 
the five months ending with May last still show s satisfactory increase 
over the corresponding periods of the past two years, the respective 
figures being :— 


First five months of 1899 .. £473 856 
i ii 1898 ssi гәз 355,615 
i ii 1897 ins де 382,386 
Telegraphic Interruptions and Repairs:— 
CABLBA. Down. Repaired. 
Amason Company's cable— 

Cable beyond Сагара wo. JUDE 11th, 1898 „ II 
Bonny-Cameroun ... May 29th, 1899 ids 
Lourenco Marques-Mcz3m- 

bique i .. May 26tb, 1899 ... June 9th, 1899. 
Para-Maranham vis .. April 10th, 1899 ... ds 
Assab-Massaouah ... .. May 23rd, 1899 ... June 12th, 1899. 

LANDLINES. 


Communication between 
Belen Mensetin | March 16th, 1899 ... " 
Communication with Jéré- 


mié and Port de Paix} May 20th, 1899 .. June 10th, 1899. 
oneris with 

коршай ] May 18th, 1899 .. June 12th, 1899. 
Land Occhatambu(Betvis) f May 9th, 1800 . June 7cb, 1899. 
Baigon-Bangkok June 10th, 1899  ... June 11th, 1899. 


The Telephone Question.—At a meeting of members 
interested in telephone development held in one of the Committee 
г отв of the House of Commons the other day, Mr. Faithfull Begg 
p esiding, it was resolved, on the motion of Mr. Charles M'Arthur, 
seconded by Mr. Kimber :— 

That the proposed municipalisation of telephones is undesirable, both from 

a municipal and a public point of view, and that this conference would prefer 
that the entire te'ephone system of the country should be under direct Govern- 
ment control as the best means of satisfactorily providing for the harmonious 
development and conduct of telephonic communication in the future. It is, 
therefore, hoped that the Government will see fit to reconsider the Telegraphs 
(Telephonie Communication, ќе.) Bill, and will шаке such arrangements as 
KA enable the whole system of telephones to be acquired and worked by the 
state. 
Amongst those present at the meeting were representatives of the 
Manchester aud Liverpool Stock Exc and of the Chambers of 
Commerce of Liverpool, Manchester, Bristol, Nottingham, and other 
towns. On the other hand, says the Times, a deputation from the 
Corporation of Glasgow waited upon Mr. Hanbury to urge the neces- 
sity of the Government's pressing forward without undue delay the 
measure referred to in the preceding paragraph. Mr. Hanbury, in 
reply, gave an assurance that the Government would persevere with 
the Bill in order that it might be placed upon the Statute Book before 
the end of the present Bession. 


OONTRACT8 OPEN AND OLOSED. 


OPEN. 


Barnsley.—Tenders are wanted for an electric lighting 
plant for the shops, screens, sidings, &c., at Wooley Collieries, near 
Barnsley. For particulars apply at the Oolliery Office. 


Barrow-in-Furness.—Juae 28th. The Corporation wants 
tonders for an additional engine and generator, with extensions to 
the switchboard and connections. Specifications, &c, from Messrs. 
Kincaid, Waller and Manville, on payment of £3 3s. 


Blackpool.—Jane 20th. The Corporation wants tenders 


for 6,000 tons of slack, 3,250 gallons of oil, and 138,000 carbons. 
See Official Notices June 2ad. 


Canary Islands.—July 16th. Tenders are being invited 
until July 16th by the Spanish Post and Telegraph Authorities in 
Madrid for tte concession for the establishment and working of a 
telephone system between Haria and Arrecife with three intermediate 
stations on the island of Lanzaroto, Canaries. Tenders to be sent to 
La Direccion General de Correos y Telegrafos, 10, Oallede Carretas, 
Madrid, whence particulars may be obtained. 


Canterbury. — Jane 20th. The Corporation wants 
tenders for the excavation of certain trenches (24 to 3 miles), for 
electricity mains. Particulars from the Town Clerk. 


Dudley.—June 17th. The Electric Lighting Committee 
wants tenders for water-tube boilers, economiser, steam d namos, 
bslancers, switchboard, cables and street work, arc lamps, travel- 
ling crane, 80 Official Notices" May 19th. 


_ Lighting 


tained from, and tenders are to 
be sent to, Le Sous S-cretariat d'Etat des Postes et des Telegraphes, 
Rue de Grenelle, 103, Paris. 


Germany.—Jaly 4th. The State Small Arms Works 
authorities at Spandau are inviting tenders until July 4 for the 
supply of 1,200 incandescent lampe, and 13,000 sets of arc lamp 
carbons. Particulars may be obtained from, and tenders are to be 
sent to, Der Direktion der Gewohrfabrik, Spandau, near Berlin. 


Hull.—June 27th. The Kingston-upon-Hull Schcol 
Board wants tenders for electric light wiring and fittings at the 
8 * Grade School (360 lights). See “ Official Notices 

wee 


Pembroke. — Joly 14th. The Electric Lighting 
Committee wants tenders for a jet condenser with air pamp and 
cooling apparatus. Bee Official Notices this week. 


Rathmines and Rathgar.—July 14th. The Electric 

Committee wants tenders for arc lighting equipment (108 

series parallel lamps, poste and switch-gear, &c.), steam and other 

pipes, = condenser and cooling apparatus. Bee Official Notices 
is week. 


Southampton.—June 26:h. The Corporation is inviting 
tenders for the extension of the generating station at the Back-of -the- 
Walls, comprising accumulator and roomy. 

invited until 


Real 


la Real (Jaen). 


West Africa.—July 10th. The Compagnie de Mozam- 
bique, of 45, Rue do Alecrim, Lisbon, is inviting tenders until July 
10th for the concession for the establishment and working cf a cen- 


tral electric power station at Beira for lighting and power 
during а penod o 30 years: Particulars from. and tenders to, above. 


CLOSED. 


Blackpool,—The Corporation has given the contract for 
the construction of 10 bogie санти cars to the Midland Railway 
Oarriage and Waggon T an mited, of Shrewsbury. The 
Lancaster Carriage and Waggon Oompany, Limited, Ashbury’s 
Railway Oarriage and Iron Company, ted, and Messrs. Hurst, 
Nelson & Oo., Limited, also tendered. 


Hampstead.—For the proposed extensions at the central 
station the Vestry has асов the tender of Messrs. Siemens Bros. 
and Oo., Limited, for the supply of two Siemens-Belliss sets at a cost 
of £10,345, and, having regard to the length of time required by 
firms to carry out contracts, an ) DOn paces wit: Ma 
ате Ferranti, Limited, for two Ferranti-B sots at a cost af 

‚400. 


London. — The London County Council on Tuesday 
accepted the follo tenders for the supply of engineers 
and electrical stores during the ensuing year: — John Di 
M. Wilson & Co, Pryke & Palmer, Buck & Hickman, and J. Gibb 
and Co. ; the Edison & Swan Company, халиа Tarner and 
Hudson, the General Electric Company, and & Smith. 


London.—The St. Pancras Vestry on Wednesday con- 
sidered the following tenders for the supply of the trunk main to 
connect the two generating stations, and for the cables required for 
various extensions sanctioned by the Vestry :— 


D. Cassirer & Co. is oe ^ re £15,237 
W. T. Glover & Co. ee @e ee ee 14,553 
British Insulated Wird Company ds 13349 
W. T. Henley's Telegraph Works Company wa ex eo 0.793 
Callender's Cable and Construction Company  .. T S00 ILES 
Siemens Bros. & Co.* TEET oe — 11.17 


Western Electric Company (incomplete) э is i "n 
* The tender of Messrs. Siemens Bros. & Co. was acceptod. 

Wolverhampton.—The Town Council have кр 

tender of Mr. J. Orme Brettell, engineer, &., of the 

Worcester, amounting to £2,218 3s. 6d., for 

erection of the steel and iron work of new 


the constraction end 
room floor, отат 
Oommeroaial 


orks, 


. Oo., of Middlesborough, as sub-contractors 
under clause 12 of the general conditions. 


FORTHOOMING EVENTS. 


Friday, June 16th, and pase June 17th.  Oonvention of the 
Municipal Association at Bristol. 


- - . 
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NOTES. 


Combined Two- and Three-Phase Transmission.—A 
somewhat curious combination of two and three-phase alterna- 
ting current is being advocated for long distance transmission 
lines in America, The arrangement proposed is to generate 
current a3 two-phase, and before it leaves the station convert 
it into three-phase, and so save the 25 per cent. of copper in the 
line. At the receiving end current is reoonv into two- 
phase, and so used for both power and lighting without any 


A 


d M 


trouble. The conversion is effected very simply by means 
of two single-phase transformers, as sbown in the acoom- 
penying figure. А and B are the two single-phase trans- 
formers of the two-phase transmission, and the points, d, e 
and f, are where the three-phase wires are connected. The 
numbers represent the voltage ratios of the different, parta of 
the arrangement, which, iv may be mentioned, is due to Mr. 
С. F. Scott, and was fully described in the ELECTRICAL 
Review, of April 27th, 1891. We fail to see any reason 
why the three-phase current should not be generated at high 
preaeure, and supplied direct to the line, without the use of ste 

up transformers—uoleas the line pressure is exoeasively high 


Freight on Electric Machinery from America.—The 
freight on the whole of the Central London Railway 
material is said to average only £4 a ton. This figure covers 
the collecting in America, lightering up tbe river Thames, 
loading on to Lordon and North-Western Railway trucks at 
Poplar, and delivery on site at Shepherd's Bash.  Presuming 
that the contracts had been given to British firma, situated, 
say, in the North of England, the carriage would probably 
have been 803. a ton—that is to say, home firms ought to be 
able to underquote by an amount equal to about 50s. per ton 
weight of material. On a large contract this would run into 
several thousand poands sterling, quite sufficient. other things 
being equal, to turn the scale in favour of a British ficm's 
tender. Unfortunately other things are not cqual—prompt- 
ness of delivery, for example—and although it is the fashion 
to make a scapegoat of the late strike, there can be no doubt 
that our electrical engineering firms are much behind in 
сео and capacity for undertaking new and original 
work. 


Copper.— R-uter's Berlin representative says it ia re 
that in consequence of the present, enormously high prioe of 
copper, the German Imperial Telegraph authorities intend 
to largely reduce the need for copper by using for the present 
telegraph lines constructed of iron wires, and for telephone 
lines instead of copper wire to employ aluminium or iron 
wire with copper sheathing. 


Liquid Hydrogen at the Royal Institution — 
Lectaring at the Royal Institution on the 8th inst., Prof. 
Dewar signalised the conclusion of the centenary celebra- 
tion by exhibiting a quantity of E hydrogen, boiling at 
a temperature of about —260? С. The liquid is very costly to 
manufacture, extremely volatile, and of very low density. 
The temperature attained is the lowest on record, being prac- 
tically that of inter-stellar space. Prof. Dewar liquefied 
hydrogen for the first time over a year ago, in the labora- 
tories of the Royal Institution, but this is the first appearance 
of the liquid at a public demonstration. 


Aluminium Mannfacture at Niagara.—The Pitts- 
burg Reduction Company, manufaoturers of aluminium, are 
doubling the серо of their lower works at Niagara Falls, 
This plant is located on the lands of the Niagara Falls 
Hydraulic Power and Manufacturing Company at the edge 
of the high bank, and is supplied with power from a station 
located at the water's edge in the gorge. The company have 
erected a large frame building, covered with corrugated iron, 
adjoining their works, and this will afford additional storage 
facilities, and thus allow an extension of the pot room in the 
original plant. During the present summer they will instal 
in the power house in the gorge four new 1,000 H.P. genera- 
tors, which will be direct connected to two new turbines, 
each of 2,500 H.P. capacity. This practically means a 
doubling of the output capacity of the works. In this cor- 
nection it may be mentioned that R. B. Mellon, of T. Mellon 
and Sons, bankers, Pittsburg, Pa., has been elected to 
suoceed the late Captain Alfred E. Hunt, as president of the 
Pittsburg Reduction Company. Arthur V. Davis, of Pitts- 
burg, is still general manager, and since Captain Hunt's 
death many additional responsibilities of the company have 
devolved on him. i 


Personal.—In a Convocation holden in the Divinity 
School, Oxford, on 8th inst., the degree of D. C. L., honoris 
causa, was conferred upon various foreign scientists of 
eminenoe, including Henri Becquerel, Membre de l'Institut, 
Professor of Physios at the Ecole Polytechnique, Paris ; 
Henri Moisean, Membre de l'Institut, Professor of Toxi- 
cology in the Ecole Supérieure de Paarmacie, Paris, director 
of the Laboratory of the Ecole Pratique des Hautes E:udes 
en Sorbonne; and Simon Newcomb, Professor of Mathe- 
matics and Astronomy, Johns Hopkins University, 
Baltimore. 

Mr. J. W. Boucher, A.I.E E , district superintendent of the 
Edison & Swan United Electric Light Company, Limited, has 
been elected hon. auditor of the Architectural Association of 
Treland, session 1899-1900, and hon. secretary of the 
Masters’ Electrical Contractors’ Association of Dablin. . 

We understand that Prof. Andrew Jamieson, M. I. C. E., 
F.R S E., &c., who recently resigned the electrical engineering 
professorship at the Glasgow and West of Scotland Technical 
College, is now engaged upon consulting work in connection 
with mechanical and electrical engineering with a view to 
advising upon lighting, tram and power schemes, municipal 
and otherwise, His ad dress is 16, Rosslyn Terrace, Kelvin- 
side, Glasgow. 

The Carnarvon Town Council have decided to show their 
“шко of Sir W. Н. Preece by offering him the freedom 
of the borough. 


Appointments Vacant.—Phy:ical laboratory assistants 
are wanted for optical and electrical work at the Northamp- 
ton Institute. S-ə “Official Notices this week. 

The Ealing District Council wants an assi-taut electrical 
engineer at £150 per annum. S:e “Official Notices.” 


City and Guilds of London Iustitute.—An ioterest- 
ing exhibition of the work of successful candidates for 
certificates at reoent technological examinations was opened 
at the Imperial Institute on Friday last (June 9th) by the 
Dake of Devonshire, who in a preliminary address gave 
some interesting details of the progress of technical educa- 
tion daring reo nt years. Mr. G. Matthey, F.R S., chair- 
man of the Examinations Committee, presided on tha 
occasion, and a vote of thanks to his Grace was moved and 
seconded by Sir Fredk. Abel, chairman of the Executive 
Committee, and Mr. W. Bousfield, vice-chairman of the 
Examinations Committee. 


Fire.—On Thursday night last week the Duplez, one of 
the cable steamers of the Eastern Telegraph Company, was 
damaged by fire in the South-West India  Docka. 
The fire broke out in the engineer's store-room, and 
this, with the casing of the cable tank in the main hold, 
sustained severe damage. 


Appointment.—Mr. J. Loftus Owen, C. E., M. I. E. E, 
has been appointed contract engineer to the British Electrio 
Traction Company, Limited. 
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The Bristol Convention of the M.E.A.—The Lord Mayor 
of Bristol opened the M.E.A. Conference on Wednesday by 
cordially welcoming the members to the town of perennial 

outh, ав it is called. After enumerating the places of interest 
in and around the town, and calling attention to its great com- 
mercial features and increasing prosperity, the speaker went 
on to enlarge upon the educational advantages possessed by 
Bristol, and briefly touchcd npon the electrical tram system. 
The population during the past 60 yeara has trebled itself. 
For the electrical developments in the town thanks were due 
to Mr. Faraday Proctor and Mr, George Pearson, the latter 
of whom the Lord Mayor eulogises most highly for his 
business attainmenta and his devotion to the interests of the 
city. After а few more appropriate remarks, Mr. Faraday 
Proctor, the M.E.A. president, returned thanks on behalf of 
the Association for the warm welcome which had been 
extended to them, and then ише to deliver his presi- 
dential address, which will be found in our other columns. 
Mr. Councillor Pearson was then called upon to read bis long 
paper on “ Municipal Trading,” which, in mercy to his 
audience, he did by referring briefly to the various points 
discussed thereir, One peculiar feature was a statement that 
certain portions of the paper, attributed to the editor of 
Lightning, were unreservedly withdrawn, the editor 
repudiating the assertion that he was in any way 
responsible for what Mr. Pearson alleged. Mr. Ferranti 
opened the discussion, which was carried on by the 
Mayor of Halifax, Mr. Todd, Bailie Maclay, Mr. Lloyd, 
Mr. Calvert, Mr. Richards, Mr. Dixon, Mr. Chamen, Mr. 
Grime, Mr. Jenkinson, Mr. Steinitz, Mr. Gibbing:, and Mr. 
Butterworth. Then came Bailie Maclay with his paper on 
* Appropriation of Profits and Repayment of Loans,” with 
which he incorporated a reply to those wko criticised his 
paper of last year. The discutsion was opened by Mr. 
Councillor Pearson, who was followed by Dr. Panton, Mr. 
Mountain, Mr. Boot, Mr. Bray, Mr. Calvert, and Mr. Potter. 
Bailie Maclay briefly replied, and the meeting then adjourned 
to the Royal Hotel to take luncheon on the invitation of 
Mr. Councillor Pearson, and the afternoon and evening were 
devoted to visiting the electricity and dust destructor works 
at Cheltenham, by kind invitation of the Mayor of that 
town, Mr. Alderman Norman. Some 80 to 90 gentlemen 
Hn the conference, but others are expected to arrive 
ater. 


Re Nernst's Lecture.—The following comes to hand as 
we go to press :—“ The letter of Observer in your issue of 
the 26th ult. reduces to the following :— 

Mr. Rathenau prophesies. 

Mr. Jas. Swinburne is a prophet. 

Mr. Rathenan's prophecy differs from that of Mr. Jas. 

Swinburne. 
Therefore, Mr. Jas. Swinburne is wrong again (italice, 
please). Strange logic truly !—A SECOND OBSERVER.” 


Long Distance Transmission of Electrical Power.— 
Prof. Geo. Forbes writes to the Society of Arts Journal as 


follows :— 

In a paper of mine, published in the number of the Journal of the 
Society of Arts, dated November 25th, 1898, some tables are given for 
facilitating calculations connected with the transmiesion of electrical 
energy to a distance. In Table III. the column of current densities, 
with an inefficiency of 1:3, is wrong, and as these tables may probably 
be copied, I desire to give the correct values of the current densities 
at. the inefficiency 13 for the different distances and electric pres- 


sures, indicated by the reference letters A to K. These are as 
follows :— 

A 1,064 D 266 G 152 

B 532 E 215 H 133 

O 355 F 177 K 89 


This table will be found in the ELECTRICAL REVIEW, 
December 9th, 1898, p. 880. 


The Civil’s Conversazione.—Among the numerous 
exhibits at the Institution of Civil Engineers’ conversazione 
last week were: a model of the Zurbinia from the Hon. 
C. A. Рагғопв; Callendar's electrical recording instruments, 
Prof. Ewing's seismograph and Mr. W. Duddell’s oscillo- 
graph for tracing alternate current wave forms, by the 
Cambridge Scientific Inetrument Company; Holden's liquid 
fuel burner, as used on the G.E.R. locomotives; and a work- 
ing model of a magnetic system of train signalling from Mr. 
W.S. Boult. Sir W. Н. Preece and Miss Preece received 
the guests. 


. Russell Square, W.O., accountant; and A. L. 


n 


Electric Lighthouse.—It is stated that the chief of the 
hydrographic department of the Russian Ministry of Marine 
has decided to have erected, without delay, a lighthouse fitted 
with electric light at the Uspenski Monastery, near Odessa, 
in the Black Sea. 


NEW COMPANIES REGISTERED. 


Tyneside Electric Power Company, Limited (62,408). 
—This company was registered on June 2nd, with a capital of 
£100,000 in £1 shares, to carry on in the Tyneside district and else- 
where in the counties of Northumberlacd and Darham, and in the 
city and county of Newcastle-on-Tyne, the business of electricians, 
mechanical and electrical engineers, suppliers of electricity for the 
purpose of light, heat, and motive power, iron, brass, and metal 
founders, metal workers, colliery owners, &c. The first subscribers 
(each with one share) are :—Norman C. Cookson, Sandhill, Newcastle- 
on-Tyne, lead manufacturer and coal owner; Christopher J. Leyland, 
Haggenden Castle, Beal, Northumberland, engineer; John D. Mil- 
burn, ата ас, Acklington, Northumberland, ship and colliery 
owner; A A. O. Swinton, 66, Victoria Street, Westminster, engi- 


. Deer; Charles A. Parsons, Holwyn Hall Wylan, Northumberland, 
engineer; Herbt. C. Hawey, 57, Westgate 
` solicitor; Saxton W. A. Noble, The Grove, Newoastle-on-Tyne, 


Road, Newcastle-on-Tyne, 


engineer; and John B. Simpson, Bradley Hall, Wylam-on-Tyne, coal 
owner. The number of directors is not to be less than three nor 
more tban eight; the first are Hon. С. A. Parsons, Norman C. Oook- 
вор, Ohristopher J. Leyland, J. D. Milburn, J. B. Simpson, and A. A. 
Campbell Swinton; qualification, £250; remuneration as fixed by the 
company. 


India Corporation, Limited (62,412).—This company 
was registered on June 2nd, with a capital of £100,000 in £1 shares, to 
geek for and secure openings for the employment of capital in Indis 
and elsewhere, and to construct and maintain tramways, railways, 
bridges, reservoirs, telegraphs, telephones, electric lighting and other 
works, &. The first subscribers (each with one share) are:—Albert 
Hubbard, 15, Palace Square, Upper Norwood, S. K., choirmaster ; 
A. H. Hossack, The Oottage, New Barnet, Herta, solicitor; J. Blavan, 
35, Albert Street, Barnsbury, N, solicitor’s clerk; G. R. Stott, 8, 
Braydon Road, Stamford Hill, London, N., engineer; G. H. Parker, 
Herongate, Brentwood, clerk; A. B. Moir, 45, Guildford Btreet, 

Ooopman, 44, Eyot 
Gardens, Hammersmith, W., shipping clerk. The number of directors 
is not to ba less than three nor more than five; the subscribers are to 


- appoint the first; qualification, £250; remuneration, £100 each per 


annum, and £150 for the chairman. 


William Whiteley, Limited (62,428).—This oompany 
was registered on June 2nd, with a capital of £900,100 in £1 shares, 
to acquire and carry on business of a universal provider, now carried 
on at Westbourne Grove, W., and elsewhere, by William Whiteley, 
including the business of electrical and general engineers, electrical 
manufacturers, &c. The first subscribers (each with one share) are: 
—W. Whiteley, 39, Westbourne Grove, W., universal provider; 
8. Wheeler, 6, Eron Road, Hampstead, chartered accountant; W. 
Whiteley, jun., 39, Westbourne Grove, W., manager; F. E. Whiteley, 
Westbourne Grove, W., т; O. Thomson, 57, Onslow S juare, 
W., merchant; J. Keith, 39, Westbourne Grove, W., managing 
director; and W. J. Oole, 39, Westbourne Grove, W., . Tae 
number of directors is not to be less than three nor more than seven. 
The first are William Whiteley (caairman), Samuel Wheeler (vice- 
chairman), William Whiteley, jun., Frank E. Whiteley, Oourtanld 
Thomson, and James Keith (managing director) Remuneration of 
William Whiteley and Samuel Wheeler, £2,000 each annem ; 
a £500 each per annum. Registered office, 39, Westbourne 

rove, W. 


Middleton Engineering Works, Limited (62,466).— 
This company was registered on June 7th, with a capital of £10,000 
in £1 shares, to acquire and take over as a going concern the business 
carried on at Middleton, Lance., as Fleming, McFarlane & Oo., to 
enter into an agreement with John Fleming and George Hebden, and 
to carry on the business of electrical and mechanical engiaeers, 
machine, boiler, and tool makers, iron and brass founders, &c. Тое 


` first subscribers (each with one share) are: John Fleming, Middleton, 


engineer; George Hebden, 66, Bpring Vale, Middleton, engineer; 
Peter T. William, Market Place, Middleton; Chas. W. Lancaster, 
27, Corporation Street, Manchester, civil engineer; Alfred H. Bell, 
26, Wellington Road, Oldham, cashier; John Hulton, 16, Clegg 
Stre:t, Oldham, accountant; and Henry Clarke, Weston House, 
Manchester, foreman. Registered without articles of aseociatica. 
Registered office, Victoria Works, Middleton, Lancs. 


London Electrical Fittings Company, Limited 
(62,468).—This company was registered on June 8th, with a capital 
of £3,000 in £1 shares, to adopt an agreement with A. G. Hopkins, 
W. B. Hopkins, M. H. Galsworthy, and В. S. Galsworthy, aad to 
carry on the business of art metal workers, manufacturers of and 
dealers in electrical fittings and accessories, suppliers of electricity, 
&c. The first subscribers (each with one share) are:—Arthor G. 
Hopkins, Glun House, Surrey Street, W.C., civil engineer; Walter B. 
Hopkins, Glun House, Surrey Street, W.O., civil engineer; Sydrey 
B. Galsworthy, Glun House, Surrey Street, W.O., electrical engineer. 
Miss Ada B. Galsworthy, 10, Craven Hill Gardens, W.; Martyn H. 
Galsworthy, 7, Hills Place, Oxford Circus, W., electrical] engineer: 
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Mrs. Mary Galsworthy, 6, Welbeck Mansions, London; Mrs. Emily 
P. Hopkins, Rydalview, Streatham; and Mrs. Alice K. Hopkins, 57, 
Nevern Square, B. W. The number of directors is not to be less than 
two nor more than five; the first are A. G. Hopkins, Walter B. Hop- 
kins, Montague H. Galeworthy, and Sydney S. Galsworthy (life 
directors); special qualification, 590 shares. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Elmore’s German and Austro-Hungarian Metal 
Company, Limited (32,457).—This company's annual return was 
filed on May 15 b, when 62,981 ordinary, and 22,325 preference shares 
were taken up cut of a capital of £162,981 in 50,000 preference shares 
of £2 each, and 62,981 ordinary shares of £1 each. £2 has been 
called on the preference sbares, and £1 on 37,891 ordinary, 25,000 
being considered fully paid. £101,762 12s. 10d. has been received, 
including £1,457 12s. 10d. on 1,730 forfeited shares, and £20,674 on 
10,887 cancelled sbares. 


Eastern Extension, Australasia and China, Tele- 
graph Company, Limited (7,224 O.).—This company's annual return 
was filed on May 17tb, when 250,000 shares were taken up out cf a 
capital of £3,000,000 in 210 shares, and paid for in full. 


Indo-European Telegraph Company, Limited (3,953): 
—This company's annual return was filed on May 21st, when 17,000 
shares were taken up out of a capital of £450,000 in £?5 shares. The 
full amount has been called, resulting in the rccoipt of £425,000. 


Cuba Submarine Telegraph Company, Limited 
(4,710 O.).—This company's annual return was filed on May 16:h, 
when the entire capital of £220,000 in 16,000 ordinary ard 6,000 pre- 
ference shares of £10 esc was taken up and paid in full. 


Folkestone Electricity Supply Company, Limited 
(51,825).— Thie company's annual return was filed on April 22nd, 
when the whole capital of £50,000 in £5 ehares was taken up. £5 
per share has been called, and £46,721 paid, leaving £3,279 unpaid. 


Oriental Telephone and Electric Company, Limited 
(40,691).—This company's annual return was filed on May 11th, when 
171,504 shares were taken ор out of a capital of £200,000 in £1 
са. 171,497 are considered as paid, and £7 has b.en received on 

e others. 


Guildford Electricity Company, Limited (36,725).— 
This company's annual return was filed on April 19th, when 2,166 
ordinary and 500 founders’ shares were taken up out of a capital of 
£20,C00 in 3,900 ordinary shares of £5 each, and 500 founders’ sbares 
of El eacb. The full amount has been called, resulting in the total 
receipt of 211,830; £2 has been paid on forfeited shares. 


Buenos Ayres and Belgrano Electric Tramways 
Company, Limited (55,957).—This company’s annual return was 
filed on April 11th, when 40,000 ' A" preference, 27,500 B pre- 
ference, at d 100,000 ordina»y shares were taken up out of a capital 
of £850,000 in 40,000 A" preference, 30,000 “В” preference, and 
100,000 ordinary shares; all the ordinary and B“ preference are 
considered as fully paid, and £3 has been called on the “A” prefer- 
ence, resulting in the receipt of £120,000. 


National Electric Free Wiring Company, Limited 
(53,364).—Tbis company’s annual return was filed on April 131, 
when 118,971 shares were taken up out of a capital of £250,000 
in £1 shares. 103. has been called on 93,120, and £1 on 2,000, 
resulting in the receipt of £51,060. 18,851 are considered as 
fully paid. | 


Eastbourne Electric Light Company, Limited 
(16,422).—This company's annual return was filed on May 25 b, 
when 2,072 shares were taken up ont of a capital of £60,000 in £10 
shares. £10 has been called on 1,949, and £5 on 1,123, resulting in 

the receipt of £25,105. 


Calcutta Electric Supply Corporation, Limited 
(50,882).—This company's annual return was filed on June 5th, when 
the entire capital cf £100,000 in £5 shares was taken up. £4 per 
share has been called, and £79,156 paid, leaving £844 unpaid. 


Brazilian Snbmarine Telegraph Company Limited 
(6,886 C). This company’s annual return was filed on May 81%, 
when 205,303 shares were taken up out of a capital of £2,500,000 in £10 
shares. £10 per sbare has been called, and £2,053,030 paid. 


Brockie-Pell Are Tamp, Limited (48,876).—This 
company’s annual return was filed on May 318, when the entire 
capital of £80,000 in £1 shares was taken up. 54,380 shares are con- 
sidered as fully paid, and £1 has been called on the remainder. 
£25,604 7з. 6d. has been paid, leaving £15 123. 62. unpaid, - 


Chamberlain & Hookham, Limited (59.920) —This 
compavy’s anrual return was filed on May 31st, when 10,020 ordirary 
and 8,000 preference shares were taken up out of a capital of 
£100,000 in 10,000 ordinary and 10,0(0 preference rhares of £5 each. 
All the ordinary acd 702 preference shares are considered as fully paid; 
£1 has been called on 7,298 preference shares and £33,352 has been 
paid. [The figures аге correctly quoted from the Official Returns.“ 
—Eps. Егис. RRv.] 


CITY NOTES. 


The Electric and General Investment Company, 
Limited. 


Тип directors’ report to be submitted to the meeting to be held at 
Winchester House on Tuesday, June 27th, 1899, at 3 p.m., reads:— 
The directors beg to submit the belance-sbeet and profit and loss 
account for the year ended May 31st, 1899. The fit and loss 
account shows a gro:s profit on the transactions of the year of £31,744 
76. Id, and, after deducting all general charges, and the interim divi- 
dend already paid on the ordinary shares, there remains a net balance 
of £25,450. Of this sum the directors propore to carry £11,450 to 
the contingencies fond. This will leave a balance cf £14,000 avail- 
able for distribution, as follows : — 


Ordinary shares— | 
To the payment of a dividend of 5s. per share for the 
year ended May 31st, 1899, of which 2s. per share 
was paid ad interim on December 15 b, 1898, leaving 


9s. per share to be ра: ... ii К 380 .. £3,000 

To the payment of a bonus of 4s. per ebare for the year 
end May Slet, 1899 ove eee see eee eee 4,000 

Founders’ shares— 

To the payment of a dividend of £30 per share for the 
year ended May 318, 1899 ons iis das .. 3,000 

To the payment of a bonus of £40 per share for the 
year ended May 31st, 1899 ee as esi 41.000 
£14,000 


The above-mentioned payments will be subject to the deduction of 
income-tax, 

The trustees for the ordinary shares reserve fund propose to dis- 
tribute to the holders of such shares a sum of 2s. per share cut of the 
proceeds of investments sold and dividends received in respect of 
such fund, making, with the above-mentioned dividend and bonus, a 
total present distribution of 9s. per share, or 11s. for the year, on 
each ordinary share. The trustees for the founders’ shares reserve 
fund propose to distribute to the holders of such shares a sum of £20 
per sbare ont of the proceeds of investments sold and dividends 
received in respect of the fand, making, with the above-mentioned 
dividend and bonus, a total distribution for the year of £90 on each 
founders’ share. The directors retiring this year are Mr. J. B. 
Braithwaite, jun., and Mr. Emile Garcke, who, being eligible, offer 
themselves for 1e-election. e auditor, Mr. G. T. Rait, also retires, 
but offers bimself for re-election. It is proposed to make the divi- 
dends payable on Jcne 27th, 1899. 


The Telegraph Manufacturing Company, Limited. 


TBE first ordinary general meeting of the Te:cgnph Manufacturing 
on рап, Limited, was held on Friday, 9th inst., at the Law Asso- 
ciation R:oms, Cook Street, Liverpool. Mr. James Taylor, chairman 
of the company, presided, and there was a small attendance. The 
report for the year ending March 31st last was as follows :— 

“The profit cn the year’s working, as shown by tke profit and loss 
account, is £28,271 96.104. Oat of this sum the managing director's 
talary and director: fees, £1,200, and the preference dividend, due 
April 1t, £2,927 1s. 10d., have been paid, and after plecing to depre- 
ciation account £3,140, to reserve fund £10,000 (which includes the 
р on of profits earned from March 31st, 1898, up to the date of 
the fcrmation of the company), and to a ial insurance fund 
£1,000, there remains a balanca of £10,004 8s, which the directors 
recommend shall be dealt with as follows :—Ia payment of a dividend 
of 6 per cent. and a bonus of 2 per cent., both free of income-tax, for 
the period during which the capital of the company has been paid 
up, boing in all at the rate of 8 per cent. annum, and that the 
balance, £5,161 15s. 3d., be carried forward. The direct rs deeply 
regret tha: shortly after the allotment of shares they were deprived, 
owing to asad accident, of the invaluable services of Dr. Jobn 
Hopkinson, but they are pleased to atate that to fill the vacancy thus 
caused they have secured the seivices on the board of Mr. J. B. 
Harm ocd Banner, whose name will be well known to the majority cf 
the shareholders. During [the period uncer nctice the works have 
been fully employed, and extensions are in progress to meet the 
increa ed demand for the company's manufactures." 

The COHarRMAM, in moving the adoption of the report, said the 
directors had great pleasure in putting before the shareholders to 
good a statement of the first year's working of the company. Tte 
gross profit of 228,271 was an increase of £7,485 over the profit of 
tbe previous year, as stated in the prospectus, so that the promises 
made had been very well fulfilled. Under the heading cf property and 
assets, it would be seen that freeh 14 land and buildings, plant, &c., 
were put down at £70,990. That was the valuation mide by M-ss s. 
Foller, Неше] & Co., of London. Goodwill was put down at 
£46,800 which they had paid for the compiny. In ade itior, 
during last year they had added to land and build - 
ings, plant, бо, £9,936 in value. The ancunt «f £3,140 
put дото for depreciation was what the directors considered ample, 
as the whole plant was in thorough good repair. The stock in trade, 
amounting to £72,481, might appear rather heavy, but their’s was a 
bus'ness where they were usirg expen ive articles, copper and rubber 
being the principal ones, and it was wis» to have good stocks of these 
on hand, especially when they bad such sudden rises in the prices as 
had recently been experi more particularly in copper. With 
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regard to the contracts for cables this year, they were fairly well 
covered, and since the rise in prices they had been enabled to get a 
corresponding increase of prices on new orders. The book debts, it 
would b2 seen, amounted to £51,710 4s. 6d. These were all perfectly 
good, and provision had been made if there were any doubtfol ones, 
which he did not think there were. As to what they had decided to 
do with the available profit, the directors considered that in a new 
company like that, the best plan was to commence by making a good 
reserve, go that if they came upon a bad time, they would be able to 
meet it. They bad also put aside a small sum to start an insurance 
fond under the Employers’ Liability Act, which they considered was 
a more economical method than by insuring with any of the public 
companies. It was proposed, out of the balance left, to pay a divi- 
dend of 6 per oent., and a bonus of 2 per cent., being at the rate of 
8 per cent. per annum from the time the share capital had been called 
up, and they proposed to forward £5,161 168.31. They had 
now a large amount of work in hand, and they hoped the results 
at the end of next year would enable the directors to 
again meet the sbareholders with an equally good account. 
He would like to say that the results achieved were not due to tbe 
directors alone, but also to the excellent services they received from 
the staff. Thoir chief engineer, Mr. Whalley, had proved himself 
equal to all the demands upon him. Nearly all the staff and agents 
were shareholders in the company, which would naturally induce 
them to take an interest in it. The directors did not propose to write 
anything off the amount put down for goodwill, because they con- 
sidered if it was worth that amount last March it was certainly worth 
more now; but against that they were forming a reserve fund. Before 
concluding, he referred to the lamented death cf Dr. John 
Hopkinson, who was a member cf the board, and said they were 
fortunate in having secured the services in bis place of Mr. 
Harmood Banner. 

Mr. Нлвмоор Влннев seconded the motion, which was carried. 

On the proposition of the CHAIRMAN, seconded by Mr. WETTON, 
Meesrs. Harmood Banner & Son were re-elected auditors. 

In moving a vote of thanks to the chairman, Mr. Hanmoop BANNER 
said he cculd assure tbe shareholders that the company was carried 
on with great care, and the system was so perfect that it could be 
seen at a glance how each job turned out. There was no reason, as 
far as the directors could see, why, if trade continued satisfactory, 
they should not have as good profits in the future as they had hitherto 


Mr. Јони SHaw seconded, and the motion was carried, this ter- 
minating the meeting. 


British Columbia Electric Railway Company, 
Limited.—Tte report for the year ended March 3186 states that the 
gross pr fit amounts to £30,188. From this the directors bave paid 
the debenture interest and the 6 per cent. dividend doe on the in- 
come bonds up to the date of redemption. Including £208 brougbt 
forward, the accounts show a net balance of revenue of £16,575. 
The directors have decided to write off a further 20 per cent. of pre- 
liminary expenses, absorbing £1,218, to pay a dividend of 4 per cent. 
per an um (free of tex) on the ordinary shares, absorbing £8,000, to 
tran: fur £6,149 to reserve account, and to carry forward £189. In 
addition tothe «um of £6,149, above mentioned, the directors have 
transferred to reeerve sccount the surplus cf premium received over 
the expenses of the preference share issue—vis., £1,349, bringing the 
reserve fund up to £12,000, | 


Sheffield Electric Light and Power Company.— 
Messrs. Fravklin & Gamble, tbe liquidators of the above company, 
annovnce a final distribution of assets. Shortly after the Corpora- 
tion completed purchase, a distribution of £17 10s. per share was 
made to the shareholders, with an intimation that а further small 
payment would be made as soon as all the debts were recovered and 
the accounts finally made up. The distribution now made, which 
closes the company's existence, is at the rate of 9з. per share. Share- 
holders have thus received £17 198. in respect of every £7 share, 
though it should be borne in mind that the later issues of shares were 
taken up at a premium. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have appointed Wednesday, June 2186, as special settling day, 
as under:— Westminster Electric Supply Oorporation, Limited— 
further issue of £50,000 93 per cent. first mortgsge debentures, Nos. 
2 001 to 2,500, and ordered to be quoted in the Official List ; Electric 
Construction Company, Limited—farther issue of £42,200 4 per cent, 
perpetual flret mortgage debenture stock. 


TRAFFIO REOEIPTS. 


The Blackpool and Fleetwood Tramrosd Company.—The receipts for the week 
опале June 10th, 1899, were £640 158в. 0d.; aggregate to date, £8,011 
8. e 


The Bristol Tramways and Carriage Compsny, Limited.—The receipts for the 
week ending June 9th 1899, were £8159 108, 2d. ; correspon period 
1898, 22,599 0а. 1d. ; increase, £260 103. ld. 


The City and Sonth London Raliway Company.—The receipts for the week 
endirg June lith, 1899. were 4&8; week ending June 12th, 1898. £931; 
decrease, £43; total receipts for half-year, 1699, £25,118; cerresponding 
period, 1898, £24,558; increase, £560. Miles open, 84. 


The Dover Corporation Electric Tramways.—The receipts for the week 
ending June lOth, 1809, were £152 164. 6d.; week ending June lith, 
1H92, £157 4s. &d.; increase, £25 lls. gd. Total receipts to date, 1899, 
£8,629 128. lld.; corresponding period, 1698, £2,634 le, &d.; increase, £795 
lls. 8d. Miles of track open week ending June loch, 1899, 8; week 


ending June llth, 1898, 8. Oar miles run week ending June 10th, 1899, 
159; week ending June lith, 1898, 8,297. Number of cars, week ending 
une 10th, 1809, 11; week ending June lith, 1898, 7. 


The Dublin United Tramways Company.—The receipts for the week ending 

Friday, June 9th, 18090, were as follows:—D. U. T. Co. horse cars, 
42.198 188. 8d. ; ditto, electrio cars, £1,411 18s. 2d. ; D. 8. D. Co., electric cars, 
#1005 5s. 54. ; total, £4,705 16a. 103.; corresponding week last year—D. U. T. 
Oo., horse cars, 49861 0а. Id.: ditto, el o сагв. £471 lis. 114.: 
D. B. D. Co., electric cars, £686 15a. Id.: total, £8,967 7a. Id.: increase, £736 
Өз. od.; aggregate to date. £81,447 19s. IId.; ditto last year, £76.578 4s. 9d.; 
increase to date, £4,869 8s. 2d. Worked:—Tbe mileage open is 18 miles 
electrically, 96 miles by horsos, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


The L 1 Overhead Бапиву Company Ths receipts for the week endirg 
June lith, 1899, amoun to 21.469: corresponding week last year 
#1,482; decrease, 218. 1898 includes Whit Monday. 


The South Staffordshire Tramways Company.—The receipts for week ending 
June Oth, 1809, were £044 14s. Od.; aggregate receipts for 93 weeks 
214,598 165. 2d.; week ending June 10th, 1898, £556 14s. 7d. ; aggregate receipts 
for 98 weeks, 418,879 108. 1d. | 


— — 


STOCES AND SHARES. 


Weünesday Evening. 

Warm the volume of business in electric lighting and trac: ion 
shares does not show any appreciable increase, there is a "hard" 
tone about the market as a whole which is eminently satisfactory to 
i's supporters. The lighting market, with two exceptions, continues 
very strong; traction shares are maintaining their bigher quotations 
of last week, and the manufacturing department is hopefully antici- 
pating fresh trade, owing to cable and electric haulage developments. 
Telegraph descriptions are inclined to waver a trifle, but tramway 
securities are being bought upon the renewed exertions of the Light 
Rilway enthusiasts to extend their schemes in Middlesex and Surrey. 
Nor has the electrical railway promoter been wrapped up in home 
work alone. Turkey is his latest bunting-ground, and the Sultan is 
to be asked for concessions to build Light Railways in Smyrna and 
Balonica. 

To particularise, the two exceptions to the general hardness of the 
electric lighting market are City of London and Houss-to-House. 
Judging from the quotation of Citys, there would not appear to be 
much change, but the price is weaker than it looks, and the Corpora- 
tion's action is being awaited with a good doal cf anxiety by share- 
holders in the City cf London Oompany.  House-to-House bave 
exhibited a declining tendercy for several weeks, and are still with. 
out support. Westminsters, Metropolitan and B$. James's, are all 


wanted, bat there has been a trifling set-back in London Electric 


Supply shares. Oharing Oross are stationary, there being some fear 
that its competition in the City might not prove very profitable 
after all. 

British Electric Tractions hold their place as first favourites in 
this field, but there have been a few inquiries into the Stock 
Exchange for Potteries Traction shares. There is no alteration 
to report in the price of the latter, which remains at 144. New 
General Traction are dull, the Preference having sagged to 54—§ 
upon the new issue, in which, by the way, no market bas yet been 
made. The O:dinary shares look rather attractive as a speculative 
investment, for the fresh capital can hardly fail to infase new life 
into the business of the company. Oentral Londons bave followed 
the course we ventured to predict a few weeks back, and we look for a 
farther relapse before the end of theautumn. There ls some interest- 
ing option-dealing taking place in the shares for the end of the year, 
when it is fondly hoped that the new line will be ready for work. 
No change worth mentioning has occurred in the other electric 
railway stocks. 

The North Metropolitan Tramways Oompany is energetically 
working for an extension of its lines in the shape of Light Railways 
in the direction of Edgware, Enfleld and Edmonton. The price of 
the shares is 10 for the £8 share fully paid, and a purchaser gets 
neatly bj per cent. return on bis money. Last year the quotation 
touched 11j, but the market has ever the fear of the County Council 
before its eyes; hence the comparatively low price of the sbares. In 
the South-Western part of London, the London United Tram ways is 
seeking for powers to construct a series of Light Railways in the 
Thames Valley, but the necessity for Parliamentary permission to ba 
first obtained isa dissppointment, Imperial Tramways shares bave 
not, however, suffered, the price at Bristol being still quoted 25. 
6s. per share falis to the lot of Bordeaux Tramways shareholders, and 
the dividend is considered satisfactory. 

A new issue of 33 per cent. Debenture Stock at par by the National 
Т. lephone Company has not affected the value of the shares, the price 
remaining at 41. Telegraph Manufacturing have dropped i, the 
position of the concern, as set forth by the chairman’s sp:ech at the 
meeting, being thought less streng than bad been anticipated in some 
quarters. Henley's also weakened to 25, partially in sympathy with 
Telegraph Manufacturing, but beyond these char ges there is notbing 
that calis for special remark in this department. 
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Closing 


усон 

une lith. 

101 —105 

8— 4 
85 — 90 
61 — 03 

1-11 

124— 13 

154— 16 

110 —114 

21— 3 
186 —192 

104 —106 

i— + 
9 — 10 
184— 19} 
4— 5 
91— 104 
102 —105% 
111— 12 
102 —105 
165 —170 
100 —104 
101 —104 
118 —122 
164— 17 
100 —104 
101 —104 
120 —124 
100 —104 
101 —104 
108 —1C6 
102—105% 
114— 12 
154— 16 
814— 824 
101 —104 
68 — 56 
109 —112 
ł— 1! 
1— 1 
b 

11 — 13 

11 — 18 

5⁴ 

100 —103 

j— 1 
106 —108 
7— 8 
181 —136 
61 

104 —107 

99 —102 

i— 1 
108 —106 
106 —109 

la— 1 
101— 102 

8à— 94 

105 —108 

100 —106 
1l — 12 

5g— 6i 

8— 9 

114 —116 
16 — 17 
15 — 16 

125 —180 
11 — 12 
14 — 16 
54 — 56 

51— 57 
71— 84 
9 — 10 
81— 4 

61— 

106 —108 
163— 174 
1 16 

118 —121 
16 — 17 
17 — 18 

9 — 10 

44— 43 
144— 154 


Business done 


dari 


ng 


week ended 
June lith, 
1899. 


10} 


Present Ps Dividends i Closing 
Issue NAME. ? Share. the last three years. к rcd 
1896, | 1897. 
124.4001 African Direct Telegraph, 4 % Debs. vee э» ee | 100 | ... wes .. 101 —105 
25,000 | Amason Telegraph, shares 10 T - $e 8— 4 
125,000 Do. do. 5% ‘Debs., „Nos. 1 to 1, ,250 Red. 100 I .. | 85 — 90 
905, 56010 Anglo-American Telegraph  ... ome ane Stock f2 18 8 & £8 Өз 61 — 63 
8,047, 2201 Do. do. 6% Pref. T E .. Stock E5 68 6 6% 112 —113 
8,047,220! Do. do. 3 es eis wee Stock .. |188. 95: 122— 133 
205,151 | Brazilian Submarine Telegraph .. 10/7925, 17 065 | ... | 16$6— 16 
75,0001 Do. do. Debs. And series, 1906 eee | 100 | ... € ee |110 —114 
44,000 | Chili Telephone, Nos. 1 to ч У iv бөз iss 5|4 4 e 21— 3 
10,000, O0 Commercial Cable oa . 18100 | 8 8 8 "yy, 185 —192 
1,332,523] Do. do. Sterling 500 year 4 Y Deb. Stock Red. Stock) .. | ... 104 —106 
"224,850 | Consolidated Telephone Construction and Manufacturing | 10/- | 2 15% | ... t— 1 
16,000 Cuba повара eee eos see eee ae 10 8 7 8 А 9 — 10 
6,000 Do. ОФ Prei. , 10 10 & 10 & 10 184— 194 
12,931 | Direct Spanish 1 ack sis e iss “i 5 4 4 - 4— 5 
6,000 Do. do. 10 Y Cum. Pref. "T bis 5 10 10 — 94— 1 
30,000 Do. do. 44 % Debs. ses ss |60 |. ase 55 102 —105 
60,7101 Direct United States Cable ees e 855 „| 2018395131295 | ... |114— 12 
120,000 | Direct West India Cable, 43 % Beg. Deb. M ME 102 —105 
4,000,000 | Eastern Telegraph, Ord. Stock . esse o Stock 6395 | 7 96 165 —170 
1,795,000 Do. 8495 Pref. Btock „ | 100} ... M 100 —104 
89,900 Do. T Debs., repayable August, 1899... | 100 | 5 6 101 —104 
1,432, 2681 Do. Mort. Deb. Stock Red. ... we. Stock 4 4 . 118 —122 
250, 00 Eastern „ Australasia, and China Telegraph ... | 107 7 7% | 164— 17 
Do. 5 Aus. Gov. Bub.) Deb., 1900, red. ann. 
16,200! árgs., . 8,976—4, 326 } 100 6 5 * 100-108 
64,4001 Do. do. Bearer, 1,060—8, 8 4, 827—6, 00 100 | 5 5 Ф 101 —104 
820,0001, „2°: 4% Deb. Stock... „.. Stock 4 4 120 —124 
astern and South African Telegraph, 5 Y Mort. Deb., E 
85,1001 1 о Мо 2.343 100 5 5 |... 100 —104 
46,5007 Do. do. do. aa peii 2, 844 to 5,500 | 100 | 6 s 101 —104 
200.000 Do. 4 Mort. Debs., Nos. 1 to 8,000, red. 1909 100 4 Hn 102 —106 
200, 0001: Do. 4% Reg. Mt. Debs. (Mauritius Bub. 0 1—8,000 | 25 4 us . . 1102 —105% 
180,227 | Globe Telegraph and Trust ... РА ies T e| 10|4 44 53 | 114— 12 
180,042 Do. do. 6 % Pref. ТА гае e| 106 6 6 Ф | 154— 16 
160,000 Great Northern Telegraph, of Copenhagen... ..| 10 10 10 .. | 814— 823 
92,600 Halifax and Bermuda Cable, 4% lst Mort. Debs., 2 100 101 —104 
within Nos. 1 to 1,200, Red T ds 1" 
17, 000 | ndo-Europeen Telegraph T oo. | 26 10 $ 10 10 95 | 53 — 56 
100, 000 London Platino-Braxilian Telegraph, 6 Y Debs. Sie % | 100 | 6 6 ,. |108 —111 
71,000 | Montevideo Telephone, Limited, Ord., Nos. 1 to 71,000 .. 1:35 Жа aia к 1— 2 
84,000 Do. do. 5% Pref., Хов. 1 to 84,000 113 - -— i— 1 
490,000 | National Telephone, 1 to 490, 00000. 5 5 6 |в 5 
15,000 Do. 6 J Cum. let Pref. ... ба ..| 10/6 6 6 11 — 18 
15,000 Do. 0 i Cum. 2nd Pref. ... 10 | 6 6 6 11 — 18 
250,000 Do. 5 % Non-cum. 8rd Pref., 1 to 250, 000 5,5 5 5 5} 
1,829, 4711 Do. 84 % Deb. Stock Red. Stock, 8j 8j 8495 100 —103 
171,504 Oriental Telephone and Eleo., Nos. 1 to 171,504, fully paid 115 5 5 — 
100, 0001 Pacific and European Tel., 4 % Guar. Debs. „1 to 1,000... | 100 | 4 4 *. |105 —108 
11,839 | Reuter's ... "T "o ois sss 885 8156 5 > 7 — 8х4 
8,881 Submarine Cables Trust ve - - - „ |Oert.| ... iss .. |181 —136 
68,000 | United River Plate Telephone б ai ivi en 5 5 6 " 4$— 54 
151,783l Do. do. 5 Ф Debs. 006 (yy) [TII Stock eee eee ee 104 —107 
200,000!) West African Telegraph, 5 Y Debe. . eee 100 5 5 $ . | 99 —102 
80,008 | West Coast of Amerioa, Nos. 1—80, 000 and 58, 001—58, 008 34 | .. sa РУ $— 1 
150,000 ро. do. 4% Debs., 1—1 ,500 gua. Bras. Bub. Tel. 100 | . ove .. [108 —106 
889,521 | Western and Brasilian Tel ph 4 % Deb. Stock Red. ,.. |Btock| ... t .. |106 —109 
88,821 | West India and Panama Telegraph ... ..  .. . 10|1 2 e | 18— 19 
84,508 Do. do. 26. 6 Ta Oum. 1st Pref. ... 10 6 6 * | LOZ— 10$ 
4,669 Do. do. Cum. and Pref. 00 10 6 6 eee 84— 9} 
80,0001 Do. do. do. 5% Pebe, Nos. 1 to 1,800 | 100 | 5 5 . [106 —108 
158,100 Western Union of U.S. Ta 6% Ster. Bonds .. | 100 | 6 6 .. |100 —106 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Cross and Strand . Suppl з : 0 * 7 8 Ф 11 — 12 
20,000 Do. do. do. "^t. Cum. Pref a ase 54 — 6} 
84,000 |*Chelsea Electricity Supply, Ord., ... 985 5 8 6 8— 9 
100,000 Do. do. do. % Deb. Stock Red. . Stock ы, *. 1114 —116 
69,000 | City of London Electric Lighting, Ord. 40, 001 — 100,000 .. 10 6 153 — 163 
40, 000 Do. 6 Y Cum. Pref., 1 to 40,000 ... 10 6 15 — 16 
400, 000 Do. T Deb. Stock, Borip. (ins. at £115) all paid iis ... [125 —180 
49,000 County of Lond. 4 Brush Prov. Elec. L —40,000 | 10 54 d nil 11 — 12 
20,009, Do. do. do. 6 % Pref., 40,001—60,000 | 10 | 6 % | 6 % 6 Ф | 14 — 15 
220,000 Do. 44% Deb. Stock, Prov. Certs (£60 N to be paid) Rd. e. | 54 — 56 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 ... T „ лр 61— 51 
19,661 | House-to-House Electric Light Supply, Ord., 101 to 19,661 56 | ... | 4 6% 71— 81 
12,000 Do. do. 7 % Cum. Pref. ... 5 7 v дз 9 — 10 
110,000 | London Electrio Supply Corporation, Limited, Ord. $e 8| .. кез 81— 4] 
48,050 Do. do. do. 6% Pref. 81 6 % 61— 6i 
100, 000 Do. do. do. 4% Ist Mt. Db. Stock Rd. Stock ius *. |106 —108 
62,500 | Metropolitan Electric Supply, 101 to 62,500 .. 106 Y 6 Y 5 9 164— 17 
22,500 Do. Nos. 62,501 to 85,000 10| .. | .. |... | 154— 1 
220, 0007 Do. 4$ 95 First Mortgage Debenture Stock | ... 4 4 * |118 —121 
6,452 , Notting Hill Electrio Lighting Ves ..| 10 | 4 6 6 16 — 17 
81,980 | Bt. James's and Pall Mall Electric Light, Ord. 5 1030 14495 |14 17 — 18 
20,000 Do. do. 7% Pref., 20,081 to 40,080 5 7 7 7 9 — 10 
65,000 South London Electricity Supply, Ord., £4 pai E eae 5 |... E m" 4à— 4i 
79,900 | Westminster Electric Supply, Ord., 101 to 90.6 Dn ; 519 & 112 % 12 & | 144— 154 


* Subject to Founder's Shares. 
+ Unless otherwise shares are fully 


t 
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SHARE LIST OF ELEOTRICAL COMPANIES—0Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
. © | Stock Business done 
Closing Cl 
Present MAME. or Dividends for Е “losing | during week 
eue. VF uns zm. Jane lith. m ii: 
1896. | 1 | Highest.| Lowest 
60,000 рю аа „A“ shares, Nos. 1—60,000  ... “ . 1 | 10 $ 10 95 8 — 8j 8 — 8j " ; 
90,000 4} y ^ let Mort. Deb. Stock Red. еве eee Stock PM 95 —100 95 —100 TI е 
80,000 British Mincir Teaotion о 6 ae eee ..| 10 ʻi ; 6 | 184— 193 | 184— 194 19 1840 
о. о. . um. 0 001 40,000 
| 10,000 | (issued at £2 10s. prem. all pd.) 10 | .. 14 — 144 | 14 — 14 145| 14} 
20,000 . Do. do. do. Nos. 40, 001 —60, 000 10 | ... m 188— 144 132 — 14} 144 
200,000 Do. do. 5 P Perpetual Debenture Stock ... Stock e де 127 —180 |197 —130 1284 ы 
90,000 | Brush Elecl. E . Ord., 1 to 90,000 8| nil | nil 13— 23 5m 2& ae en 
90,000 Do. o. Non-cum. 6% Pref. „1 to 90,000 2| nil 499 .. 21— 2 24 273 235, 
125,000! Do. do. Perp. Deb. Stock oe» (Stock! ... ‘ee 110 —114 110 —114 gis aint 
50,000 Do. do. 2nd Deb. Stock Red.. Stock ... |108 —106 103 —106 ms ves 
20,000 Callender'a Cable Construction shares, Nos. 1—20,000 ... 5 10 0% 14% 16 5% уа 14 | 184— 14 144 | 144, 
90,000 do 44 Ф 1st Mort. Deb. Stock Red. Stock 4 —117 |114 —117 a i 
35,250 | Central 80 Railway, Ord. Shares m -— woe | 10| u ses 101 11 102— 11} 114 | 1033 
178,808 Do. do. do. 28 paid eee eee 10 ҮТ eee 84— 9 83— 91 ese eee 
61,088 Do. do. Pref. half-shares £8 paid .. | ... 81— 3i 8 — 34 9A| 3i 
71,447 Do. do. Def. do. £5 paid we. e. ons 51— 6 51— 6 58 ‘ 
680, 000 City and South London Railway .. k 14% 18% 24% 67 — 69 | 67 — 69 к 
22,500 | Do. do. Ord. shares, Nos. 1 to 22 ‚500 25 pd. 10 44— 65} 4$— 65} 
82,008 rompan БОО Moa 1 to Her. nag. pi { 5 8 i : ; 82— 44 31— 4} 
0. 5% 1st Mort ebs., to 900 o 
100,000 { 2200 and 901 to 11, 000 of £50 Red. oe eee 0 00 90 —102 99 —102 
99,201 | Edison & Swan Utd. El. Lgt., «AT shares, £3 pd.1t099, 261 5 6 - 2 — 23 2— 23 — s 
17,189 . do. do. „A“ Shares, 01—017,189 | 5 61 6 & is 4— 5 4— 5 vss з 
844, Ро. до. до. 4 % Deb. Stock Rede.. 100 sis *. | 96 — 98 96 — 98 973 | 974 
112,100 | Electric Construction, 1 to 112,100 ... T заз 2165 6 6 Y 24— 2 21— 2 Е T 
26 Do. dao. 1 s Сив. Pref., 1 to 25,000 NS 2| 7 7 7 7 8 — 31 8 — 84 x is 
140,800 Do. do. erp. 1st Mort. Deb. Stock eee Stock 2 0 eos ове 108 —106 108 —106 1054 eee 
91,196 Elmore’ 8 Patent TS. Depositing, 1 1 to 70,000 600 өөө 2 eve oe eee — á §— á eee eee 
9, 6001 Greenwood & Batiey, 7 Y » 1 to 9,600 4. | 10] 7 7 .. | 10 — 12 10 — 12 gsi 86 
16,000 сеи (W. "do Telegraph Tou Ord. i its .. | 10 | 10 12 14 25 — 26 25 — 26 258 |... 
8,000 o. 7% Pref. „| 10| 7 1 7 18 — 20 18 — 20 Sos К 
50,000 De do. 44 Mort. Deb. Stock... Stock 41% 44 9| .. 112 —115 112 —116 MM MS 
50,000 | India-Rubber, 3 and Telegraph Works .. | 10 | 10 10 10 Ф| 21 — 22 21 — 22 21g | 21% 
99895 0 Do. x д 121 ed 4 % lst Mort. Debs. | 100 |... jas . 101 —106 [101 —106 S - 
э таро Over way, e өөө eee [I 10 8&— 88 86 — 8; eee eee 
10,000 do. Pref., £10 paid eee eee 10 5 85 Y: 14 — 144 14 — 144 eee oe 
87,850 I Construction and Maintenance ... P 12 | 16 15 15 37 — 41 87 — 41 40 - 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1, 500 Red. 1900 . 100 [IY es eae 106 —108 106 —108 ees eee 
18,400 | Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000  ... 5 |... ‘ee nee 92— 10} 10} ii “ee 
18,400 Do. do. 5% Cm. Prf. Nos. 6,601 to 20, 000 B us m F bi— 6} 5$— 6} ТА ees 
,0001 Waterloo and City Railway, Ord. Stock  ... fas a. | 100] .. 8 91105 —108 [105 —108 107 | 105 
t Quotations on Liverpool Stock Exch rwise stated all shares are fully pai 
Ыы Dividends marked § are for a year consisting of the latter part of one 3 the first part of the next. TIS 
: LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
ham Electric Supply, Ordinary £6 (fully paid) - 104. National Electrio Free Wiring, 10s. paid, 2; —,, 
— uminium, 101—11 ; 7 % Pref., 8. Smithfield Market Electrio, 2—4. 


aa abe onia; 44% Debentures of £100, los ie 


gg fall; pe Knightsbridge Electric Lighting, Ordinary ae 


E: paid) 124—181; lst Preference Cumulative 6%, £5 
hy pala iS. жы Жз ebentures, 105—108. Dividend, 1896, 


о: quein РИИ РОА 


VT. Parker, 210 (fully paid), 164. 


Bank rate of discount 3 per cent. . (February 9nd, 1899). F 


| MARKET QUOTATIONS, Wednesday, June 14th. 


| Messrs. Henry C. Teo & Oo. 


tj 


| rast woot. [romam or 


& Acid, H orio oe ee per owt. Es zi e. f Ebonite Rod ee ee e per 1b. 8/- 8/- ee 
& n N eo е ee per owt. g * 0 0 f н Sheet ee eo ee per lb. 5/- 5/- МС 
е » Охайо. „ per owt. 83J- . #5 g Oopper Bars T T per ton £86 280 £6 inc, 
& „ Sulphuric .. .. .. perowt| 6/6 . we 9 н Wire (basis price) .. per ld. 103. 10:4. T 
& oniac, Sal ee ee ee per owt. 87/- 5 eo g » Bheet ee oe oe per ton £56 £ £6 inc. 
i 300000 . per ton #26 a s g Rod i» ee per ton £86 £80 £6 inc. 
& н и . per ton 224 £94 е я German Silver Wire ae ee per Ib. 1/6 1/6 ee 
a Bl powder oo eo per ton 46 15 £5 15 T A Gutta-percha, fine . perlb. 6/- 6/- ©» 
a B of Oarbon .. per ton £15 £15 es h mee ipid a fine . per lb. 4,04 4/14 1d. дес. 
& P se a . per ton £18 10 £18 10 PN { гоп, m aie per ton £18 £15 ра 
а Bensole ode T . per gal. ЦА Up oe $ Pig (Cleveland s warrants) per ton 60/1 60/4 7d. ino. 
a „ · (50/90 %%) ix А рег gal. 6/6 5/6 is „ Forgings,accordingtosize per ton From £11 | From £11 vs 
a Sulphate.. T .. рег #57 £26 16 6/- inc $ ,  Borap, heavy 22 .. рег ton | 50/- to 55/- | 50/- to 35 / «^ 
a Lesi, Nitrate oe ee рег ton 298 10 498 10 és „ W vanised No. 8.. per ton £10 12 6 £10 76 5 inc. 
а a te ee per ton £81 £81 аа g Lead, English Ingot ... .. рег ton £14 76 £14 126 5- dec. 
a „ Peroxide ә per ton 227 10 £27 10 m { 11 heet .. per ton | £15 76 £15 76 oe 
a Methylated Spirit, .. . per gal. 9/9 9/9 di Mica (uncut slabs & long) per Ib. 6,8 678 
a Naphtha, Solvent (90 h at m Manganin Wire No. 238.. ee per lb 8/- 8/- 
С. . рег gal. 6/6 . 5/8 g Meroury .. per bottle; £85 £86 
a cere ichromate, in casks. . per 1b. Pid. 1d. dec p Phosphor Bronze, plain castin : per lb. | 1/1to1/4 | 1/1 to 1/4 
a Caustic (75/80 Que per ton EM 94 ` p rolled bars &rods per lb. 1/1 to 14 | 11 to 14 
а n  Disulphate .. per ton £85 £85 T p m rid чир & sheet per lb. From 1/24 | From 1/24 
co o. 5. der OWS, 68/- 68/- s o Platinum .. peros.| #810 £8 10 
Sulphate of "Magnesia . „ рег ton £4 10 £4 10 М оша Bronze Wire . per Ib, | 104d. to 1/1 | 1044. to 1/1 
а Sulphur, Sublimed Flowers .. per ton €6 10 £6 10 as teel, Magnet, once to desc'p'n p. ton | From £15 to £40 
” 5 ee ee per ton £65 10 £5 10 š LED n bars .. 2° £58 £58 ns 
tion „ per ton £5 0 £50 22 ee . per ton £120 10 £115 £5 10s. inc. 
а Bodi, Сата white 70 9%) .. per ton 47 10 £7 10 m foil T .. per lb. 1/6 1/6 aS 
?$ ee ee ees per ton £8 £8 ee : 9 wire Nos. to 16 ee ев per 1b. 1/7 @ 17 
а „ Bichromate, casks ee per lb. 234. Bd. 1d. dec p White Anti - eloton Metals— 
METALS, & “ White Ant” bran £40 to £65 | £40 to £65 «s 
ALS, &o. j Yarns, Cotton, 5, Binglo 10 101Ь. bundles p pr Ib та, 74. ad. inc. 
pamm Ue in ton lots.. per ton £234 „ Best Flax .. per 4 4 ko vs 
b in ton lots.. per ton £191 £191 j » Hemp,8 ply 101 Iba. per lb. 
Р Babbitt's M eur in; ots .. per ton | £65 to 2187 £65 to 157 J n " ussian, 10 lbs, per lb. 
4 basis per lb. А і » на lbs. rove per ton £12 £ 
ime " Fab (brased (риме es per lb, 104d, 1 j Manila, 94 thread per ton £82 10 £82 10 
" ire, bas per lb. 85а. k Zino, Sheet (Vielle Montagne bund.) p.t. | £81 10 £81 10 
her in supplied by big supplied b | W supplied by 
ze Boor & Co. f The India-R ubber, Gutta-Percha, and sers. Morris А Ashby, Limited. 
ч The ne British Aluminium Company, Ltd, Works Company, Lid. i More: Sanderi Wake & Oo. 
e Mesers. Thos. Bolton & Sons, ‘9 Mesers. James & Ghakspeare. m Messrs. W. T. Glover & Oo., Lid. 
4 Messrs, Jackson & Till. я Messrs. P. Ormiston & Sons. 
e $ Messrs. & Lowe. o Messrs. Johnson, Matthey & Оо. Led. 


p The Phosphor Bronse Oompany, Lid. 
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MUNICIPAL ELECTRICAL ASSOCIATION. 


PRESIDENTIAL ADDRESS, DBLivERED AT Внізтог, ON WEDNESDAY, 
Jun 14тн, BY Мв. Н. Faranay PROCTOR. 


We are met together to hold our Fourth Annual Convention, and, 
according to custom, I have as your President the honour of addressing 
you before we prooeed to the real business of the meeting ; the re- 
ceiving and discussing of papers contributed by members of the 
Association on subjects relating to, or affecting, municipal electrical 


As this Association has very little past history there is corre- 
spondingly little food for remarks upon the subject of its completed 
works, I therefore propose to just touch upon some of the matters 
ты рас от ott keh attention. 

mary object Association is to guard and promote the 
interesta of municipalities in connection with electrical matters in 
general, this being brought about sae by the interchange of ideas 
and experiences. Atsuch meetings ast 
tunity of discussing each other's ideas and generally enlarging our 
enlarging or directing the minds of the public. 
We have a very fall La nue before us; it is a matter of regret 
days cannot be allotted to the ordinary 
Great good results from the meeting 
together of councillors and io, regn interested in the development 
of electrical enterprise; this alone is full recompense for the energy 
spent in the working of our Association. 

There are now 83 municipalities operating electric lighting works, 
and of these 61 bave jo this Association, including most of the 
principal cities; the total membership being now 208. 

The growth of this Association fairly represents development of 
municipal working. When our Association held ita first convention 
ago, 134 local authorities had powers to work electrical 

whils$ now there are 235. During the same period 
^ arcum of companies with such powers has only from 


i 


is now about £5,000,000, of which sum £4,500,000 is at 
ted by our Association. 


tions may be made, it seems certain that municipal enterprise will 
continue to as regards what may be termed the large 
m water, gas, tramways, electricity, and telephones. 


onopolies, 

The action of the Government in connection with telephone 
matters foreshadows what would probably result if large schemes 
for electric power distribution were alsosanctioned. If later on such 
schemes should be allowed to proceed, it appears likely that the 
com would ultimately combine and form a huge monopoly like 
ational Telephone Oompany. 
the case of public requirements municipalisation seems to 

up as the natural course between the formation of huge 

and ruinous competition. Even where companies do 
bine healthy competition is not secured, owing to the 
being such as we have in the case of insuranoe companies, 
ring is formed, a tariff drawn up, and an end put to 
tendering. When company work reaches the stage 
at as regards insurance, it is time that such work be 
unicipalised or taken up by the Government. In the case of 
insurance, I would advocate a Government de nt. The risks 
would be better divided, and sufficient experts could be more easily 

It is desirable that all public streets should be under the com- 
plete control of the publio authority, including any works that are 
executed under their surface, more especially if the occasional or 


i 


Я 
B 


HP 
1 
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Under the main arteries of a large city subways should be con- 
structed for the passage of pipes and cables. Were all these under 


and two or three companies it cannot be ex tbat such - 
ments will be made. db pec pup 
Where works are restricted to the district of one local authority, 
they should be in the hands of that authority. If n are spread over 
the whole country, asin the telegraph system, they should bein the hands 
of the Government. If the works extend to the districts of two or 
more local authorities, they should, as far as is reasonable, belong 
respectively to the different authorities. 
It is often ed that a aed анына or Vestry cannot manage a 
i as a private company, and that there 
is not the same continuity or even intensity of interest; if this is so, 
would it not point to the desirability of a change of system regard- 
ing the appointment or term of office of the councillors or vestrymen ? 
Speaking im y a8 a consumer of electricity, I would say, if the 
members of the Corporation cannot manage the electric lighting, get 
rid of the members, but leave the electrio light. Bat is it so? A 
company is not usually managed by the individual directors, though 
it may be by one of them, and a change on the board does not alter 
the tactics of the whole company, so long as the actual managers remain. 
The same applies to working under a municipal committee; the actual 
management is, or ought to be, carried on by the permanent official. 
It is possible, and even likely, that some slight change may occur in 
the committee every year or two, but the leading members usually 
remain for much longer pericds; the weakest point in the municipal 
mansgement of electricity worke at the present time is the unsta- 
bility of the so-called permanent official, more appropriately termed 
the . It із more important to a Corporation than to a com- 


pany that its official should remain during an extended time, for the 
very reason that changes are more likely to occur on the committee 
than on a board of directors, and yet how often these changes are 
allowed to occur in the case of 5 

The cause of this continual moving about is not difficult to trace. 
A few years sgo, whenever a scheme of electrical equipment was 
required, a consulting engineer would be engaged who would pro- 
bably be retained for some years after the permanent en 
taken up his duties; the most common Кее now—judging from 

and 


made to the fact that consulting are 
on of an 


structed for electric traction. The tramway engineer, if such existe, 
wishes to keep the whole of the works in his own hands, and the con- 
sulting engineer cannot abut his eyes to the fact thatif he advocates 
a system distinct from the existing electrical undertaking he will 
prcbably be engaged to carry the scheme into effect. Bat if he 
expresses a decision in favour of combining the electric traction with 
the electric lighting works, his share in the organisation of the new 
system is likely to be very much less, and his fees will be affected in 
a similar manner. Oa the other hand, if the municipal electrical 
engineer be consulted he may be slightly prejadiced in favour of a 
combined system, but not necessarily so, as there should never be 
more than one chief electrical engineer in the same ares, and thus the 
electrical section of the works, whether they be lighting, tramways, 
or power distribution, should in any case come r the one man. 
The solution of the difficulty seems to lie in the direction of the 
employment of the consultant on a pre-arran scale, such not 
UE deponens in any way upon the combination, or otherwise, of 
systems. 

A tcale of fees, based upon the miles of track to be equipped, 
would be as fair and workeble as the existing payment by com- 
mission on the amount expended. At the same time this would not 


Ге содаи to excessive expenditure, аз is the case with the existing 


9. e e 
The same principle might with advantage be applied in connection 
ега ree such as buildings, with a view to economy as regards 
са outlay. 
ning to the question of revenue charges; there is a great deal 
to be learned from a careful analysis of the of under- 
takings which cannot be abstracted from any existing tables or 
other publications. We are all Mus rer to make returns to the 
Board of Trade, showing the ts of our annual working on 


engineer as regards 


of discovery how the results are arrived at. y 
cost next to nothing, and in another it may be at too high a 
price. Either of these errors may arise when fuel is obtained from 
the Corporation gasworks; the question being how much of the ex- 
pense can be fairly allotted to the gasworks and how much to the 
electrical. Under the heading of management there may be next to 
no charge for accountancy, expenses, &c., these being under the con- 
trol of the city or borough accountant’s department, and perhaps 
charged in with rates and taxes or not charged at all. In one instance 
where an undertaking made a record during its first year of opera- 
tions the results were aided by charging practically the whole of the 
chief's salary and a considerable portion of the assistante’ to capital 
on account of extensions that had been carried ont. Oa.the other 
hand there аге шару instances where the on of capital works 
isentirely charged to revenue. It is an unfortunate fact that the 
record-making stations have not generally been those whose supply 
is praised for its regularity, and the detailed records kept ame very 
meagre. The log sheets as a rule contain little information of real 
value, whereas they should be the principal source of information and 
subject of analysis. The council of this Association has made one 
fruitless attempt to get a table compiled that would meet the want 
felt. Another attempt will shortly be made, when it is hoped that 
the general body of members will respond not only by supplying data 
regarding their own worke, but by offering suggestions for the im- 
provement of the forms issued. There is doubtless a considerable 
amount of labour involved in collecting the information required, but 
this is slight com with the benefits derivable. 

A task which (іе Association should take in hand at an early date 
is that of drawing up a scheme for the app ion of charges under 
the headings appearing in the Board of Tr returns, and such sub. 
headings asseem desirable. 

Though we cannot look back Ei ior Mar) an important 
reduction of fire insurance rates resulted from the efforts of the 
Association ; but taking into account the yery small amount of inflam- 
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mable material used in up-to-date works, (ће rate ought to submit to 
a further considerable redcction. 

Insurance companies would do well to turn their attention 
more carefully to the question of the wiring of private premises. 
This Association, instead of drawing up wiring rules, as was origin- 
ally proposed, has joined the Institution of Electrical Engineers 
in this matter, but little has b2en ssid as to the method of ascer- 
taining whether attention is paid to the rules in individual instances. 

When reading a paper before the Bristol Insurance Institute, 
about six years ago, I advocated the appointment of an inspector, 
or inspectors, by insurance companies jointly, such inspectors to 
supervise electrical installation work during progress, the fees being 
paid by the different companies in proportion to their respective 
interests in the buildings inspected. Buch ap to me to be the 
most reasonable way of safeguarding at orce the consumer and the 
insurance сорашу. At the present time the usual practice is for 
the cheap wiring installer to persuade the consumer that the insula- 
tion test taken by the corporation (or supply company) is 80 fficient 
guarantee cf good work, whereas it affords little or no protection 
whatever, and is often taken merely to fall in with the Board of 
Trade regulations, which require the suppliers of electrical energy 
to be satisfied that there ie not exceseive leakage on a consumer's 
premises. 

The Board cf Trade, as ycu are all aware, has recently introduced 
a Olauses Bill before Parliament with reference to electric lighting. 
The avowed object of tbis Bill is merely to save the frequent 
reprinting of exactly identical matter by codifying model claures; 
there are, however, some alterations from the «xisting model form. 
For instance, there is a re-arranged clause excluding the month of 
August from all consideration in the service of nofices upon the 
Postmaster-General. Though why Post Office holidays to the extent 
of one month should be allowed for in an electric lighting Bill is not 
quite clear. 

On first hearing of the existence of this Clauses Bill, a sub-com- 
mittee was appointed to consider the same, and report to a special 
general meetir g of this Association, if necessary. It was subsequently 
thought desirable to approach the Board of Trade with a view to 
certain amendments. 

Although they have been approached by the town clerk of one cf 
our largest cities, by this Association direct, and by a member cf 
Parliament, the Board of Trade decline to receive a deputation, or 
consider any amendment of the Bill, as they consider the slightest 
alteration would probably lead to its rejection for this session. They 
have at the same time pointed out that all amendments may be made 
in each of the special orders as hitherto. 

The passing of this Bill would make it much more difficult to get any 
desirable amendments authorised by Parliament, whilst there would 
be little gaincd by anyone. | 

It were well, therefore, that the Bill should be thrown ont until 
such time as it can be presented in a complete condition, dealin 
with all matters requiring reform. In the meantime we should 
carefully consider the matter, that we may be prepared to deal with 
the whole question when it comes up again. Partly from lack of 
time it was in the present instance considered expedient to let the 
lesser items drop, devoting our energies almost exclasively to the 
insertion of a stand-by clause. 

The question of the period allowed for the repayment of loans is 
one requiring early attenticn. There is а great diversity in the prac- 
tice in different p and the term authorised varies to an extent 
which is extraordinary when taken in conjunction with the fact that 


the loans are for works having a similar character of permanency. 
For instance, for depreciation and sinking fand Glasgow sets aside at 
least С 


more than 20 times the o рес cent. provided by the 
tion. The most usual period allowed by the Local Government d 
is 25 years, this being a very much ehorter period than is usually 
authorised by other authorities. 

The average annual amount set aside for electrical works by pro- 
vincial municipalities being 24 times greater than that provided by 
the different metropolitan authorities, it would be well that the Act 
should define the period over which any loans authorised are to extend, 
having regard to the permanent nature of the undertaking, and to 
the arrangement that the value of tbe works shall be maintained from 
revenue. 

In deciding the period of Tepayment, the Local Government Board 
take into consideration the life of the particalar article in which the 
capital is to be expended; but this is surely an erroneous prin- 
ciple, as it makes provision for the replacing of worn-out material 
from further capital, a method which certainly cannot be com- 
mended, and is not, I believe, practised. Provided the works are 
properly maintained, the whole system must have one degree of perma- 
neney. Thereought, therefore, to be no difficulty in coming to a decision 
as to the term of years applicable to the repayment of loans for all elec- 
tricity works used for similar purposes. Whatever term be authorised, 
the first repayment should not fall due during the first year or two 
years after the loan is contracted, for it is the evident intention of all 
parties concerned that the undertakings be self-supporting, and under 
the present system of making the first half-yearly or annuai repay- 
ment within a year of the money being raised, there must be a call 
upon the local rate, since the first instalments fall due before any 
revenue can be earned. 

I have one other matter to bring before you, in which I trust you 
will all take a personal intereat. 

At the suggestion of your past President (Mr. Wordingham) a 

b enevolent scheme has been prepared. 

Through the kindness of the Institution of Civil Engineers we have 
modelled our scheme upon that of the older institution. The fund 
to be raised is for the assistance of persons who have been members 
of this Asscciation, or of their families. The fact that such а fund 
is not immediately required to be drawn upon renders this the most 
appropriate time for its inauguration. While we are young and 


vigorous we should lend such support as our means will permit to & 
a in the interests of those who labour in the same field as our- 
ves. 

The particular branch of the profession to which we belong, even 
at this early state of its existence, is over-crowded. It is difficult to 
enter, as in addition to a scientific education, an apprenticeship to 
engineering should be served before entering a generating station, 
even in the capacity of a pupil or improver. Not only does this 
mean the payment of a premium twice during the cource cf training, 
bat what is much more serious, the occupation of a considerable 
number of years, at the end of which the individual is at best only 
qualified for a position of charge engineer. For this poeition the 
sslary at firat would not exceed £2 per week, perhaps even less, and, 
therefore, there are likely to be many in the ranke who cannot make 
adequate provision for misfortunes which may come to them. Under 
the echeme at present arranged an annual subscription of 5:. will 
secure one vote at all meetings, I should much like to be able to 
announce before the close of our meeting this morning that every 
member present had undertaken to subscribe a4 least 55. annually 
(which sum, I would point out, is only abont 1d. per week). Though 
the disbursements are limited, the source and amount of subscriptions 
and donations ie in no way controlled. 

In conclusion, I beg to express the desire that from our gathering 
this summer you may all reap instruction, pleasure, and health. T'here 
is, I think, no more fitting opportunity than the present for me to 
mention that the thanks of the Association are due not only to those 
whose hospitality we are accepting, but to others who bave extended 
invitations which we would most gladly have taken advantage of, 
had time allowed, amongst whom I may mention the Corporations of 
Cardiff, Exeter, Newport, and Taunton. 


APPROPRIATION OF PROFITS AND REPAYMENT 
OF LOANS. 


By Bailie MAOLAY, 
Convener of the Electricity Committee of the Glasgow Corporation 


My last paper on the “ Appropriation of Profits and Repayment of 
Loans” created an amount of interest for which I was unprepared, 
and it was subjected to pretty severe criticism by those who advccate 
the application of the profits of municipally-managed gas and el c- 
tricity undertakings in reduction of rates and taxes. Careful recon- 
sideration of the subject, giving all due weight to tbe opinions of the 
speakers who followed me and of the public Press, does not at this 
day materially alter my conclusions as then expressed, and though I 
am prepared to admit that it would be sound policy for the 
tion of Glasgow to vote on a special occasion, say, a sum of £5,000 
or £10,000 out of the gas or electricity profits to be applied to effect 
some local public improvement for the benefit of the general body of 
ratepayers, I contend that it is neither good nor sound finance 
systematically to keep up the grec of gas or electricity in order to 
transfer annually large sums in relief of rates. It is well known 
that some corporations have for many years taken la'ge sums 
out of gas profits. The mere fact that in the electric lighting 
provisional orders, the power to do this is restricted to a profit 
of 5 per cent., shows that the Legislature had become aware that 
an excessive amount had been taken out of gas consumers, 
which called for safeguards in the case of the more brilliant 
illaminant. Much was made of the fact that it is the rate- 
payers who are responsible for the debts of gas and electricity 
undertakings, but it is forgotten that these * when 
efficiently managed, are so eminently profitable that the risk of any 
recourse to tke rates is infinitesimal. Farther, ‘he consumers pay for 
reserve and sinking funds, which will in the course of time leave the 
ratepayers in possession of remunerative undertakings absolutely free 
of debt—going businesses—in a word, excellent assets. Ie not this 
giving the ratepayers generally an interest, and a good interest in the 
rofits of a 5 in return for their pledged credit in borrow- 
ons 
bg r most serious os i made by my critics, was that the Oor- 
poration of Glasgow had in some way evaded Board of Trade 
regulations, and had created a number of small reserve funds that 
they were not entitled to have. I was at а loss at first to know what 
funds were aimed at, but I suppose my critics were striking at the 
depreciation written off the land, buildings, machinery and plant 
items in the capital account, 

In reply, I have nmp to say that the members of the Corporation 
of Glasgow would be y wanting in ordinary business capacity if 
they allowed either their gas or electricity accounts to be stated 
without an adequate amount for depreciation and renewal of all 
wasting or wasted assets being debited against revenue. I think the 
charge of evading Board of Trade regulations is absurd, and in this 
connection I have simply to say that the Glasgow Corporation Elec- 
tricity Departmental books and accounts are audited and approved 
by one of the most eminent firms of chartered accountants in Scotland. 
A full abstract of these accounts, stated on Board of Trade lines, and 
setting forth all depreciation and sinking and reserve fands, is sent to 
the Board of Trade annually. The Board of Trade have not offered 
any observations on the accounts, and I feel justified in saying em- 
phatically that certain of my critics gave utterance to an unfounded 
charge, which closer examination of the facts before speaking would 
bave dissipated. I believe that there is a growing feeling in English 
municipalities in the direction of letting “every herring hang by 
its own tail,’ and probably Glasgow's example will be followed 
more and more every year. Uadoubtedly the tranefer of large sums 
from remunerative undertakings tends to hide from the ordinary rate- 
payer any extravagance or failure to economise in purely apending 
departments. Many councillors would resort to any shift rather than 
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inour the odium of raising a rate. The departmental system of 
management under the Corporation of Glasgow prevents a “ hotch- 

„ being made of rates and revenue, aod а healthy rivalry grows 
up bstween departmental committees, which in the end tends to make 
rates, taxes and charges correspond somewhat wih the “value 
receivcd” by ratepayers and consumers. 


THE INSTITUTION OF CIVIL ENGINEERS’ 
CONFZRENCE. 


SOME NON-INTEGRATING ELECTRIC METERS. 
By Prof. WILLIAM Epwanp Arrtcy, F.R S., A. M. I. O. E. 


Materials.—The fiva most important metals employed in the con- 
struction of electric meters are copper, iron, steel, phosphor bronse, 
and some alloy of high resistivity. А few yesre ago copper of 98 
cent. conductivity (Mathiessen's standard) was considered good, 
now it is stated that copper of 105 per cent. conductivity cau be 
obtained commercially from Mouchel, of Franca. The great increase 
in the electric conductivity hag been attributed to greater density of 
the material; but there seeme to be consider ble doubt about 
this, and it ie desirable to try whether а still further elcc'rio 
improvement, possibly even a relatively large one, might not be 
pe by u:ing much greater care in removing the last traces of 
purities. It is also importantto find out exactly how the variation 
of resistance with temperature increases with increase in the el ctrical 


urity. 
Р Soft iron for needles of electrical instruments should have small 
remanent msgnetiem and small coercive force, while both these 
qualities should be large in steel for psrmanent magnets. A 
large magnetic improvement has been effected in commercial toft 
iron during the last few years, and even steel can now be purchased 
in ingots having a far smaller coercive force than the so-called 
“soft” iron practically employed for electric apparatus six years or 
seven years ago; and by constructing the meter so that the mag- 
netic induction is kept low, soft-iron instramen‘s may be used for 
measuring alternate currents and preisures with fair accuracy. 
It should be remembered, bcwever, that although the number 
of turns and the maximum rcale reading may correspond with a 
number of ampere-turns which produce only a small induction 
with a sine or a flat wave, such instruments may read wrongly if 
the wave ba peaked. A satisfactory compensation for variation in 
the frequency is effected by shucting tbe instrument with a self- 
induction, and experiments should be made to devise some such 
device to compensate for the wave having a peak. 

Toe manufacture of etee] magnets has much improved during the 
past fow years, as indicated by the following resulta obtained from 
tests on steel magnetited with a force exccediog 200 :— 


| Residnal | Coercive 
| Magnetism, force, 
1885. Oil-hardened steel tested by Dr J. Hop- | 
kinso * 11.300 12 


n эое 2 0 ees eee 
1693. Glase-hard pianoforte wire tested by 


Prof. Being ves yes ess 9,500 45 
1838. meee steel tested by Madam: 
ü iss T nis iss 


eee eee 85 


This marked increase in the coercive force, which is of great import- 
ance in preserving tte constancy of permanent magnet types of 
measuring instruments, has been brought about partly by improve- 
ment in the composition of the material, and partly by greater 
experience having been gained regarding the proper way cf bardening 
magnets. Still greater improvement may certainly bs anticipated. 

In instruments employing a spring control, and in which, for 
magnetic reasons, steel cannot bə used, phcephor brons» is the 
best elastic metal, but it is far excelled by quarts as regards tbe 
absence of sub-permanent set. А really satiefsctory methed of 
coating quarts with even a metallic layer of sufficient conductance 
to serve as the flexible electrode for an electrcsta!io voltmeter 
using a spring control is very desirable, but better still secme metallic 
Mr possessing the mechanical properties of quarts is well worth 
ge: king. 

Alloys poesesting higher and higher resietivitios ard smaller and 
smsller temperature coefficients are being constantly brought to 
notice, but no one seme to Ъз seeking for а substance with a 
&mall temperature ooe ficient and a emall resistivity, although that 
is the kind of substance that is needed for many purposes, as, for 
example, to wind voltmeter coils with and the bobbias of moving 
cil instruments used with a shunt for the measurement of large 
currentes. 

Galranometers —The moving coil type of instrument has effected 
& revoluti n in galvanometry, and where low resistance and short 
period are desired it greatly surpasses the moving needle type. 
No moving coil galvanometer, however, bas yet been constructed 
that will even indicate the existence of tte small currents which 
certain moving-needle galvanometers will measure accurately. Do- 


velopment ofthe moving-coil type of instrument is at present limited 
by the comparative smaliness of the field produced by a permanent 
magnet, tbe limiting thinness that can be given to the s'rip of metal 
used for the suspension, and tbe slight trace of msgietism that 
remains in the, so-called, non-magnetic materials, used in constructing 
tbe coil, even after tbe application of the best method for frecing 
them from magnetism. In view, however, of the great improvements 
that have been introduced into moving-coil types of galvanometera 
during the past few years, and of the fact that a given volume of 
wire possesses each an enormously greater value in the moving coil 
than in the ordinary moving-needle type of instrament, it may not be 
too sanguine to look forward to moving-coil galvanometers rivalling 
moving-needle galvanometers for all purpcees. 

Ammeters and Voltmeters.—Iastraments depending on the action of 
one coil on another without iron generally use a workiog field 
of about 52. Ther- fore. since the field on a central station switch- 
board often exceeds 20, the disturbance may be very great. Indeed, 
tke error аті.іор from the current in the leads alone of such an instru- 
ment may be serious. Tae importance of using copper of much bigher 
conductivity than at presert obtaioable, so as to employ many more 
copvolations of wire without increasing either the volume or the 
resistance of a coil, is here manifest. Some soft-iron needle instru- 
ments bave also fields not exceeding about 7 ', snd are, therefore, 
quite useless for central sta'ion work, unless protected in special ways 
wita soft-iron magnetic shields. 

The field in which the coil of some moving - coil instruments turn is 
as high as 1,200, and it might be expected that small stray fields would 
produce no error. But, as а matter of fact, the iron pole piece, and 
especially the iron core, concentrate the stray field on the с :11, so that 
а atray field of only 0 5 when parallel to the field of the instrument, 
may produce ao error of 0 4 рет cent., or nearly 10 times as great as 
the ratio of the fielde alone wou'd leid one to expect. The employ- 
ment, however, of an astatic pair of narrow coils without an iron 
core greatly reduces thie error. 

For measuriog large alternatirg currents it is desirable to 
employ a small transformer giving а meximum secondary current 
of some 10 amperes, which can be easily led to an ammeter at a 
safe distance from the main cable, and by keeping the resistance 
of the secondary cirovit low, the transformation ratio will not be 
affected by changes of frequency. The best way at present of 
measuring small alternating currents is by means of an electrostatic 
w lt meter shunting a non-inductive resistance. 

Electrostatic voltmeters have practically no errors due to stray 
magnetic fields, unless they are rapidly alternating. In that case, 
un less the nex die and inductors be properly sub-divided, eddy currents 
may be induced ard a disturbing force intrcdaced. Tbe error due to 
impedance is practically zero, as the capacity of a dead-beat electro- 
static voltmeter with a 12 inch pointer need not exceed about thirty- 
milliontbs (f а mic'ofarad. Pivot friction aud brush discbarge 
between the needle and inductors introduce the greatest troubles, and 
it is difficult to obtain as much damping as is desirable. Coating the 
inductors with míos, enamel, &c., greatly reduces sparking between 
them and the needle, but not tbe brush discharge with an alternating 
potential diff. rence, and is, therefore, of little practical use. A better 
method of etopping the brush diecharge than by im mersing the whole 
instrument in oil is much needed. 

Megohm-meters —Direct-reading ohm-meters, measaring up to 50 
m: боров, are now obtainable, but apparatus is also needed t» enab'e 
the insulation of an electric light cable to b» tested where laid. At 

resent cable is often supplied which, although possessing only a 
raction of the specifled insulation, is passed because suitabie testing 
apperatus can be used orly in a laboratory. 
y cordial thanke are due to Mr. A. Campbell for assistance 
rendered in the prepara'ion of this note. | 


Prof. Ayaton’s paper was intended to be read in abetract, but 
was really rendered longer by the verbal notes interpolated by the 


author. 

He exhibited an explorirg coil for use in examining the fields of 
dynamcs, and that in the neighbourhood cf switchboarde, &o., and 
produced a board upon which he bad mounted specimens of flexible 
wires and insulated cab!es, which had been supplied to come up toa 
certain specification which required an insulation resistance cf 300 
megohms per mile for flexible wire, and 2 000 megohms for the cables; 
be bad tested the samples, and the details of resulta were given on 
the board. The insulation resistance of the flexible wire varied from 
4.500 megohms in one tample to 0001 megohm in anotber, and that 
of the cables varied from 4 300 megohms in one case to 277 megobms 
in another. It was very desirable that some instrument should be 
brought out which could enable the coneulting engineer to have the 
cables and wires tested upon the job itself. 

Mr. EvaBsHED opened the discussion by pointing out that ever 
since 1886 he had been endeavouriog to yet verfectly soft iron 
without hystereis fer use in instruments. He tried ferrotype 
plete, tin plate, and all other vari: ties, but could find no suitable 
iron. Prof. Ferraris had described a megnetic oxide with no coercive 
force, but he got а sample and found tbe stat:ment was a delusicn. 
He diesolved iron in mercury, but wi'h no better result. He aleo 
obtained a sample of chemically pure iron and found the coercive 
force equal to that of cast-iron, and he could now get ircn better 
than the old ferrotype iron and with a coercive force of only 1:5. The 
suthor's table was rather misleading. All the good alloys for re- 
sistance coils were made in Germany. He then dercribed some of his 
own instruments and said tbe fields in the small siz-s were about 
1,200, and in the larger sizes about 2,500. He thought artificial 
jewels might be better than the sapphires now used, as acratcbes were 
now left in. There was no satisfactory electrostatic voltmeter for 
100—110 volte, and this tyre was, in his opinion, of no use for pres- 
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sures below 1,000 volts. He had used a Kelvin electrostatic volt- 
meter for 10,000 volts, and at 13,000 volts it sparked across to the 


Mr. Crompron agreed that suspended coils give greater accuracy 
- than is possible with moving needles which were useless in the 
ordinary laboratory owing to the stray magnetic fields. No great 
improvement had been made in steel for six or ssven years. As to 
tssting cables it was a mistake to specify too high an insulation 
resistance, as such cables would probably rapidly deteriorate while 
сое of moderate insulation resistance would probably ba more 
ng. | 
Major OanpEw regretted that at present it was quite impossible to 
judge as to the permanency of the magnetism in magnets used for 
example in electricity meters, so that these instruments could not be 
sbsolutely relied upon. An electrostatic voltmeter might give an 
inaccurate reading merely owing to a little slackness in the connec- 
- tions of the wires to the terminals. He advised Lord Kelvin to use 
iridio-platinum for the suspension in his instrument, but found it 
impossible to get the fatigue out of the metal. 
. Mr. HAMMOND thought it desirable to fix upon a definite chemical 
comp:-sition for what had b:en termed somewhat vaguely soft iron." 
Dr. Кюннврү thought the cable makers should not be blamed; he 
believed they had introduced certain materials into the India-rubber 
with a view to improving the insulation resistance, but he feared 
that these materials had caused breakdowns. They were, however, 
greatly indebted to cable maker. " 
Prof. Avkron, in replying, laid stress again apon the desirability of 
ое instrument for actual testing of cable while it was being 


THE RELATIVE ADVANTAGES OF DIFFERENT KINDS 
OF POWER FOR TRAMWAYS, LIGHT RAILWAYS, AND 
MOTOR OAR TRAFFIO, BOTH HEAVY AND LIGHT. 


| By Тномлв Рлвкав, M.Inst.O.B. 
Tu effort to deal with the subject indicated by the title of this 


per is intended to induce discussion; to obtain data of the various 


methods and points cf interest, and place them on record. 
Horse- Traction is the oldest method by which tramways have been 
. operstsd, and there are ample data available. Ita slowness, the 
o:xupsatiox of а gr:at length of the road, and the bad sanitary con- 
ditions caused by tbe refuse from the animals, the element of risk in 
tte temper of the animals, variable co3t of food, the great de:truc- 
tion of the horses by the very heavy work. These facts and con- 
diti ns, by long usage, have become unnoticeable, and do not appear 
to come within the scope of public vision, when jadging of the 
efforta made by engineers to replace the horse by mechanical means. 
Bat the always present cash quantity has condemned horse traction 
on tramways. | 
: For cost of tramways opsrated by horses taken under average con- 
. ditions, see Table, paze 999. ^ toes 
Steam is quicker than horses, lees costly for results, but has greater 
disadvantages, viz :—Much greater weight, and occupying per 
length of road, the emission of carbonic acid, carbonic oxide, sul- 
phurous acid, steam and smoke, practically into the dwellings along 
the route, and among the people, the unsightliness and noise, make 
its use in public streets a painful burden to the community, and, as 
єх Jerience shows, not to be borne when better means can be found. 
Tne objections leave little hope for the future of direct steam-driven 
tram ways. 
Toe appended costs are taken carefully from practical workings, 
же Table, page 999. 
Compressed Air is a more congenial agent, and has better prospects 
of success than steam, if the two had to settle their differences 
&'one. | 
It is free from many objections compared with steam. There is 
little interference with the atmosphere. The small amount of direct 
firing makes it possible to use only one carriage for motor and pas- 
singer; water need not be carried. Тһе total dead load to passenger 
is in its favour. It needs fet quent stations for supplies, as the dis- 
tance it is possible to run with ons store of pressure is limited. Its 
friends are very active at present, and it is hoped we may hear their 
case and obtain some practical account of its working. It appears to 
have higher economy than can be obtained by steam direct. The 
author has no working data he can give. 

Cable.—Eudiless cable, as a method for driving tramways, bas high 

merits in many respects. It occupies a minimum length of road. Its 
is fair. It is free from nuisances of steam or horses, and it is 
handy. Its drawbacks are: heavy initial outlay; its occupation of 
the street; the slot difficulty, of carrying sewer and other require- 
ments in or across the street in which it is laid; the continued noise 
of the ronning rope under the streets causing, in some instances, 
considerable depreciation in value of property; the stoppage of the 
whole system upon the breaking of the cable, and the heavy costs 
attendant upon the system. Taking the statistics of installation, 
there are very few cable roads being put down now, and we may 
ac:ept the verdict of the public that the cable has ceased to compete 
successfully wih other methods. 

There are some tramways being driven by gas engines working on 
the car, but no reliable practical data are available. The verdict 
of passengers is, that they are required to inhale considerable 
5 of coal gas with the atmosphere in the neighbourhood of 

cars. 

Electricity.—At. the present time electricity is, by general accord, 
selected as the best method for driving tramways. In electricity we 


train mile, covering costs of power. 


motor no effort is obtained unless current is 


and efficient transmission. The pros 


have a very flexible system which admits of great variation of powers 
being used at varying points on the same system. There is no 
nuisance, as with steam or horses. The minimum length of road 
occupied ; speed can be low for inter-town work and high for suburban 
traffic; cars are easily handled; energy is used efficiently; main- 
tenance is not excessive; streets are not more occupied than simply 
by the pair of rails, so that taking up streets for laying sewers and 
pipes, or other needs, is not complicated. The disadvantage is the 
conductors being carried overhead. Oonductors have been used in 
other forms, but it appears fairly settled that the overhead wires, by 
their small first coat, the simplicity and security of insulation, and 
the readiness with which repairs can be carried out, are accepted, at 
least for the present. : | 

Aocumulators have been introduced on to cars the them 
through the crowded streets, being cha whilst in the suburbs, 
ranning from the line, and discharged by inter-town ranning. Accu- 
mulatore have been installed on their Bournbrooke section, by the 
Birmingham Central Tramways Company; but, although still run- 
ning, have not met expectations. The loss of capacity of the cell 
under the conditions of use was a peses diffculty. 

The energy required to drive the accumulator oars was approxi- 
mat ly 4 6 H.P.-hours per car-mile, whilst the quantity of energy 
necessary to drive a car of equal capacity with overhead conductors, 
is 2 16 E.H.P.-hoars per car-mile, the speed being much faster and the 
gradients heavier. 

Railways, Light and Heavy.—Electricity as a means of driving 
light or heavy railways is under best conditions i? employed for long 
ruar, and under its most inefficient conditions when called upon to 
make frequent startings. There is by the steam locomotive practi- 
cally the same energy economy with one journey per day as 50 
journeys per day. For electricity it is necessary first to put down 
the motive plant, dynamos, and conductors, throughout the system, 
and to provide the motors for hauling the trains. For lines where 
few trains are required, electricity does not compare with steam, as 
the capital outlay for ranning a few trains is the same as for ranning 
a number. 

If we take a case, say, of two towns 50 miles apart, such as London 
and Brighton, which would support a continuous connection, and by 
the length of run put electricity under good conditions, electricity 
could give 15 minutes-interval trains, and run at 75 miles an hour, 
doing the distance in 40 minutes by trains of 100 tons, at 24d. per 
| Sach a case shows how com- 
pletely electricity takes the field under fair conditions, and the 
advantages are not only in point of power, cost and speed, but the 
track need not ba so costly, as the weight can be evenly distributed 
throughout the train, the weight of the train being brought in for 
adhesion and traction. A 100-ton train would be equal in capacity for 
passengers to a steam train of 140 tons. The cost of maintenance of 
permanent way and risks would be much reduced. | 

И we turn to a case where electricity is under its worse conditions 
in comparison with steam, we are able to refer to well-matared data. 
The Liverpool Overhead Railway is such а case. It has been running 
for n:arly кетеп years, and is in direct comparison with a number of 


.. similar lines worked by steam. 


A most important difference between electric motors and tbe 
steam cylinder when starting into motion is, that in the electric 
passing through the 

motor, and the torque is proportional to the quantity, while steam 
gives its efforts and is liberated to exhaust only in proportion to 


-motion. 


Motor Cars.—Steam was early in the field, but the requirements 
needed to make moderate success possible are only of modern achieve- 
ment. The conditions of the vehicle and road make still further 
variation of the boiler, engine, and condenser neceseary before the 
steam motor car can be a standardised article of manufacture. With 
regard to gear, s'eering, brakes, and wheels, there are openings for 


. improvements and new applications. 


There are some good approximations to success of the steam type. 

Oil Cars.—Much has been done to render tolerable the close associa- 
tion of passengers with mechanical movements and rapid explosions 
forming the combination we call an oil car. Still much is needed 
with regard to safety from explosion and fire, reduction of vibration, 


t is that it may ерене 
with reasonable first outlay, de on and cost of fuel, to run an 
oil car successfully for a much less cost than horses. The movement 


has brought about great improvements in the oil engine, but only 
light oils have been successfully used. Electricity is chiefly used as 
a means of igniting. Speeds of 1,000 revolutions are obtained, or 500 
explosions per minute. 
Electricity.—1In applying electricity to motor cars, we first met the 
question of weight of accumulators. This has, by improved motors, 
and accumolators, within v recent date been reduced to 
1 H.P.-hour delivered on to the car at about 56 lbs. inclusive, so that 
5 cwt. of cells is sufficient to operate a car, as against 16 cwt. two 
years ago. Motors, gearing and methods of steering have b2en much 
improved. The following data are from one of the best examples I 
have had tho opportunity of testing :— 


Weight of car, complete, without batteries 9 cwt. 
| i batteries "s T ВЕ 5 „ 
| Total „ | s 

Total weight, with four passergers  ... ins 20 „ 
Discharge, on level, 12 amperes at 80 volts ... 9 miles per hour 
Approximate H.P. ias T ‘a pi 14 

Safe distance T iss баз 40 miles. 

One motor, double reduction gear 1,200 revolutions. 
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Ораватітв Costs оғ ROUa mae Ояи Can-Mice вт тна DWT 
BysrEM3 BNOMBSBATED 


UP E E uem Rl AE. 
Liverpool 


Ho | Bteam. i 
БЕ ‘acon: traction Cable. осо, Tale 
d. d. d. d. d. 
Driven and conduc- 
tors’ wages ee 35 2 67 9 49 
station, | 
including coal, oil, 
, waste, &o ‘ . 0 46 
locomotive | І 
і aS Я 175 T 
oe кы "NP n | 
еу... — o] .. 77 0 084 in 
Gars. 050 049 60037 [39 
Harness, & o. 092 „ ЖҮ aes 
Lighting * as 165 | 035 "n 
g Ses ..| 0°02 033 004 003 
Horses, including | | 
forage, shoeing, | 
attendance, re- i 
newals, &c. | 3961 ) 
: Genera) 
expenses ... *. 078 1:26 | 018 015 0:416 
——— — — n ——— — —— —— 
Total a. 778 893 ' 440 3157. 4316 
Oarrying capacity ... 26 64 54 | 30 140 
Weight empty — ... (2-75 ton-' 19 tons 47 tone ! 4:3 tons . 31 tone 


* Could not obtain reliable figures for generating costs. 


Mr. Тновитовоғт said that the subject of this paper was ons of 
great interest to engineers. Me cally 
common roads formed an im 
section steam would play an important part. На considered that 
electricity was mainly of use for long runs, 
expect to absorb the whole field of traction. The law 


Е 
E 
1 
FE 


i | 
weight of a road vebicle to 3 tons was, he ores too stricgent, 


snd at least 1 ton more should be allowed. He regarded electricity 
great advantage in certain cases where the moving cars 
could conveniently be connected with stationary machinery by means 
of a wire, bat this excluded electric vehicles on ordinary road service. 


Accem 

the weight of the vehicle, as is done in the case of in 
steam-driven vehicles. Steam car builders were obliged to use very 
expensive materials for their machinery m 


to raise the 
railways, it seemed to him that a mining engineer’s experience 
those underground would not be out of place. long ago as 1867 


b Bo 
he had indicated an underground hauling engine, first with a fell 


rope being coupled to the tail rope by which the empty waggons are 
pulled inby, and found that the work done in healing 


alone amounted to 56 per cent. of the total load with the ropes and 
1 е; this was with а gradient of 1 in $1 against the 
, 68. 


tly long in operation to enable their full cost 

yet to be accurately known? What do we yet know of the effect of 
10 years’ runniog upon boilers, engines, motors, and gear wheels, 
where there are any; on the tramlines and adjacent pavement when 
in the hands of private companies? Has sufficient allowance been made 
for these things when making such com ? Time is required 
о pa it. ith respect to the horse, it may з admitted, as the 
т says, that the question of cost has condemned horse traction, 

but before such an old servant, it may be well to glance at 
one of the causes of the early breakdown of horses when used for 
tramway work. Ia 1887 he had occasion to test the work which 
some very fine 17-hand mine horses were doing, for this purpose he 
fitted up a dynam >meter, and now prodaced for the first time one of the 
diagrams he then took. By this he was enabled to show what a 
powerful borse can work at during a short time, and also the dead 
pull at the first. lift away, and for a special test by spra a, Bi 
wheels he ascertained that for a distance of about 30 a horse 
can do nearly five times 33 000 Ibs. raised 1 foot. Moria’s fine work, 
“Sar le Tirage des Voitures,” should be read by those interested in 
tramway or motor car work. Mr. Parker next rather summarily dis- 
misses gas engines, there being no reliable practical data available.” 
Perhaps his search for information has not been extended sufficiently 
far, his chief objection to that form of traction apparently being to 
the “considerable admixture of gas with the atmosphere of the 
neighbourhood ; on this he may be referred to the evidero: of Msjor- 
General Hutchinson, Board «f Trade Inspector. When before the 
House of Oommons Committee on Tramways Mechanical Powers 
Bill, he said respecting steam traction: "I travelled on the top of 
the engine with my nose over the funnel for two miles, and I 
did not perceive the least atom of noxious vapours comin г 
out" Now what has been done once can be done again, and 
it is only through carelessness or ignorant management 
that both steam and gas have fallen into such thorough dis- 


repute, but it will be « mistake to hold 

too ehsap, or to suppose that the last word has been said about 
them. With respect to the cost trams, 
Mr. Baker, in his excellent 


t 
lackpool, and ap to be working economically, the 


expense of ranning per car m 
compares fayourably with other syste 


allowance for re and depreciation, a 
his statement for overhead electric 


running per car 
be flaally got rid of by such omissions. Electricity ranks high in its 
cleanliness, spsed, and general suitability to public req airemeata, 
without pulliagia to its support, economy—on which there is 
muoh room for dispute as to its superiority; much safer it 
be to adhere to the strong points of its resoarces, and not raise 
questions in which it may be said that you may prove a»ythiag 


by figures. 
Me. PARKEB, in reply, raid that in his ex it was very diffi- 
bis an diront e 


сац to obtain барот of costs 9 bred гаа of traction. 
б was enoug uantities systematic 
s of these was render. a difficult on accoant of the 


sis 
rre dash between the costs data from diff. rent source:. The 
figares ia his own table, however, he considered were quite reliable. 


METHODS OF ELEOTRICAL TRANSFORMATION. 
| By James BSWtHBUBNB. 


Тнв only transformer to be considered a few years ago was the 
ordinary stationary alternating transformer; but with modern 
dev of extra urban supply stations, and with 

supply systems, the шо important may soon one 
of the numerous forms of dynamotor. A system of transform:- 
tion in the sanse of the title means a syatem for transforming 

at the power house to energy delivered to the consamer, маш 
therefore a large subj-ct. | 

The general tenden y, or fashion perhaps, for there are fashions 
even among engineers, is to generate triple currents, and to trans- 
form them into direct currents locally. There are other poss.ble 
systems, however, such as generating high preseure direct currents, 
generating single or double carrents, with transformation into aay 
sort desired at ths supply end. 

As regards the generators, the dir.ct current has the objection of 
high pressure commatator, and perhaps somewha* extra cost. The 
direct current was, however, y put out of the runaing, because 
it demanded a dynamotor instead of a stationary transformer; but 
now that the rival s demand the same. when direct carrent 

, Gieect current generation requires recon- 
high pressures. It has never bad 
is a small matter, and 


кекен о соро сү The first consideration in 
„ used? The next, Is it the 
maximum, the effective, or 


fhat in all ee currents the maximum 
taken as being the critical pressure as regards insulation rupture, 
and especially as regards life. For comparison a set of definite cases 
may ba taken, say 10,000 volts and 2 square centimetres of copper at 
a density ої 200 amperes per square centimetre. . 

Oase 1.—The system earthed at a middle point, no wire to be 
more than 10,000 vol from earth. The direct current is then 
20,000 volts and 200 amperes. The single alternatiog has 7,100 each 
side, the double alternating the same, but has ite wire gro 
and has smaller currents. The triple current has a middle point 
earthed, and though its wires never go over 10,000 volts above earth, 
they go more from each other. 

Oase 3.—Oae condactor to Ъз earthed. This is a condition that 
may bs oompuleorily enforced, and practically means concentric 
= with little insulation on outside conductor. In this case the 
direct current has 10,000 volts aad 200 amperes, the single alternating 
7,100 and 200, the double alternatiog is as before, but the triple 
carrent comes down considerably. 

Case 3 is where the difference between no two condactors exceeds 
10, C00 volta. In each case the leads have a total area of 3 «quare 
centimetres, and a density of 200 amperes per square centimetre. 

These results may be tabalated thas: — 


| Output in | 


| 

i | Output in 
Case. | Bystem. kilowattia: Case. System. kilowatts. 
| FF : — — — 

1 Direct Js EN 4,000 2 Double alternatin 1,650 

1 Ringle alternating 2,824 ч Triple T ʻa 9,894 

: 1 і Double ,» 1,650 3 | Direct ee * 2,000 

1 Triple  ..; 5,000 8 Zinal alternating | 1,412 

3 | Direct — ..  ..| 200 8 Double „ 1.170 

2 Bing'e a'ternating 1,413 8 Triple T dx 9,824 


| 


r 
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In all these cases the triple current is best and the direct second. 

The next question is insulation, to which little attention is gene- 
rally given. Questions of insulation resistance must be discarded as 
a criterion, and it must be remembered that the disruptive stress is 
not uniform throughout the insulation. The thickness of insulation 
bas been calculated out on the assumption that at no part of the 
dielectric must there be a stress exceeding 20,000 volts per centi- 
metre. It is unnecessary to give the calculations, The formula 
comes out— m" 


Е 
log. B С + log. r. 


where в ie radius of insulation, m is the pressure, s the maximom 
stress, and r the radius of the wire. It must be insisted cn that tbis 


DIRECT AND ALTERNATING. DIPHASE. TRIPTASE. 
D. 4,000 kilowatts. 1,650 kilowatts. 5,000 kilowatts, ` 


A. 2824 „ 
Case 1.—10, 000 VoLTS ғвом EARTHED POINT. 


D. 2,000 kilowatts. 
1,4 | 


1,650 kilowatts. 
A. й 


9,994 kilowatts. - 


Oas 2.—10,0:0 VOLTS FROM EARTHED CONDUCTOR. 


D. 2,000 kilowatts, 
1,41 


" 1,750 kilowatts. 


2,824 kilowatts, 


“4 


Casg 8.—10,000 VOLTS BETWEEN CONDUCTORS. 


is only an assumption. Ia practice cable-makers do not follow such 
a rule as this. It is only true for homogeneous dielectrics. Oable- 
makers vary their homogeneity by the unwilling introduction of 
spanglee and other foreign bodies. It is difficult to find out what 
principles cable-makers work on. They indulge very largely in 
secret processes, which is always a suspicious proceeding, and it may 
be hinted, by other people, that cable-makers work in а bapbasard 
rule-of-thumb way, without any principles whatever. Some of the 
cables shown are caricatures. A small solid conductor causes euch & 
sudden fall of potential at its surface thata larger tube takes а 
covering of smaller diameter. 

These figures go to show broadly that the direct ard single alter- 
nating are preferable, as far as cost and convenience of insulation g^ 
on the assumptions made. Distances are getting longer and pres- 
sures higher, and the cost of the cables is a more and more important 
matter. The cost of cables demands the most careful consideration, 
and it is to promote discussion in that direction that these diagrams 
bave been made. 

The whole question of loss by dielectric hysteresis is left out of 
this consideration. My own experience in this direction is with con- 
densers rather than cables; but if there bad been time it would 
bave been considered too. It is important, and this way of losing 
power is peculiar to alternating and multiple currents. 

Ав to cost of transformers, if direct current is needed for distribu- 
tion there is not much to choose; if alternating is to be delivered 
the single alternating system bas a clear lead right through. 

As to conveni:nce in measurement and handling, the direct current 
is far ahead, closely followed by the alternating, and the double and 
tha triple come in a long way behind, if at all. Capacity effects, and 
all sorts of inductive effects are drawbacks pecaliar to alternating 
and multiphase work. They are more troublesome in multiphase 
work. Bare copper conductors ought to be considered with reference 
to incipient discharge at tte surface, and waste of power in the air. 
A tubular conductor ie thus preferable and sometimes necessary, 
instead of a solid rod of the same cross sectional are. 


Ta the absence of the author, Mr. James Swinburne's was 
real by Mr. Crompton. i е 

The discussion was opened by Msjor CaRDbw, who said that in 
compaijing alternating with dirct current by taking the maximum 
voltage, the former system was bandicipped. He considered that 
the virtual E.M.F. should be used as the value for alternating cur- 
rent. It the maximum voltage were taken, the shape of tbe wave 
must be known. Іп cases of shcck there were three element:—time, 
pressure in the circuit, and power bshind the pressure. He knew of 
a case where a momentary shock of 2,400 volts had caused no injury. 


— 


He thought the author had been hard on the diphase system, and he 
considered the two-phase really was four-phase as usually four wires 
were necessary. For direct supply continuous current was the best, but 
impracticable for high preseures, single alternating was next best ; two- 
phase was suitable for larger areas where power and light were both 
required, toth phases could then be used for the motors; the three- 
рю should be kept for long-distance work with a motor at the 
end. 

Dr. Epwakp Hopximson said the diagrams in the author's paper 
were practically unintelligible; to take 10,000 volts as a basis of 
5 was unfair to the direct current plant and 2,000 volts 
would be fairer. The economy of three-phase work was shown. 
Rotary traneformers were simple, and they must look to the United 
Btates for experience. Present practice there seemed to point to the 
desirability of having a great central station producing three-phase 
current at 5,000 volts and distributing to a number of sut-stations. 

Prof. CBEHORE agre d with Major Oardew abont alternating current, 
and cited a case in which he recantly had to test а submarine cable 
with 30 or 40 volts, and he considered that the virtual E M.F. should 
be the basis of comparison. 

Mr. Rosent Наммонр thought the paper very ambiguous, 
Personally he had had many years experience of the single alter- 
nating system, and it had signally failed to satisfy d: mands for light 
and power, otherwise no one would consider either two or three-phase 
work. He should like to know whether working two-phase systems 
with a common return introduced complication. A Bill before 
Parliament last year asked for power to supply 2,000 equare miles of 
country with electricity and the expected saving was in cost of coal. 
He calculated the cost of copper would be £125,000, and reckoning 
10 per cent. to cover interest, sinking fand, and maintenance, then 
the saving in cost of coal would need to be £12 500 yearly. 

Mr. Crompron thought Oase 3 in the paper the most interesting, 
but the information given was very incomplete. The three-phase 
system might be used for power jbs where the load factor would 
not exceed 0 7, and in such a сазе there would be no saving on cost of 
copper over direct current. Нз had recently seen Mr Brown, of 
Messrs. Brown, Boveri & Oo., and he told him that Swiss and 
German engineers were agreed that there was no saving in copper on 
the three-phase system over the direct current. 

Sir Нкивү Manos objected to the remarks made by the author 
about cable manufacturers, he bad had India-rubber covered cables 
in usein Oxford for the last seven years with 1,000 volts direct current 
and no faults bad occurred, the distances were about 1 to 14 miles, 
and the company was paid for about 75 per cent, of the elcotricity 
generated. 

Sir W. Н. Рввксв took exception to the improper remarks тайз 
by the author about cable makers. If the cables supplied were not 
sound it was probably because the materials had not been properly 
inspected by the consulting engineer. It was a great evil that 
public bodies wero employing so many men of little or no experience 
to carry out important works. He referred ќо а case at Lagos on the 
West Coast of Africa, where a death had occurred froma shock due to 
1,000 volts only, the first fatal case in hie knowledge with such & 
potentisl. 

Me. Воттомгвт thought the cable makers did th. ir best. He 
heard that Lord Kelvin had just returned from Rome, acd said that 
the insulating material of the cables showed signs of crumbling 
away. 

Mr. Scorr thought the price of rotary transformers about double 
that of the stationary type, but at present the 30 kw. кїз only ran 
at 1,200 revolutions. He suggest«d that it might be bailt to run at 
3,000 to 4,000 revolutions with a vertical spindle and ball bearings, 
and the cost be reduced. 

Mr. VAUDBEY considered that hitherto the machinery had received 
far more attention than the cables. Ten years was at present a long 
life for a cable, anda great deal of cable had been found useless after 
а life of five or віх years. Ground containing slag or salt would ruin 
lead-covered cables very soon. What would be the condition of 
sheet steel armouring in damp places after 12 years’ use? 

Me. О. E. SPaaNoLETTI bad described his equilibrium system last 
year in a paper which had to be taken as read, and he now brought 
it forward once more. 


MECHANICAL TRACTION BY ELEOTRICITY. 


By GRIN VILLA О. Cumxanax, M. I. C. E. 
In the installation of mechanical traction by electricity on tramway 


systems the point to be considered is how this form of traction com- 


pares ia cost of construction and working with that it displaces; and 
what are the conditions that make fora bigh ora low cost of working. 
It will doubtless Ъз admitted that unless such form of traction were 
flaancially ро to otber forms it would not be adopted; but it 
will be usefal to inquire wherein this particular superiority lies, as 
this indicates the direction in which the ekill and resource of the 
engiueer should chiefly bs turned. The cost of constructing and 
equipping an electric tramway system is тегу much greater than the 
cost of a horse system. The receipts per car-mile may not be much 
greater, and with the largely increased mileage run, may possibly be 
even lees; ther fore, unless the expenses per car-mile of the electric 
syetem are very much less than the expenses of the horse system, 
whence can be obtained the large additional net revenue required 
to pay interest and sinking fund on the greatly increased capital 
invested ? It is accordingly to this lowering of the cost of electrical 
working that the attention of the engineer shou'd ba chiefly directed, 
and the best results in this respect can be ob:ained only by care in 
construction. 

. Ia the firat place, on what item in working cost may a saving be 
looked for? 
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In the matter of wagea of men on the car, no saving can be 
effected ; two men would be needed on the electric as on the horse 
car, and the electric employés may even be expected to require 
higher wages. The maintenance of car-body—painting, repairs, 
and so forth—woald be practically the same in either case; the 
maintenance of the electric equipment of the car is an addition to 
any expense of the horse system: so also is the overhead wire and 
feeder system; the maintenance of the track would be greater for 
the electric system, including thereia the bondiog. In all these 
items the cost in the total would be greater for the electric than for 
the horse system. There would be some advantage to the el:ctrio 
system in being able to run at a higher speed, thus distributing the 
wages of motormen and conductors over а larger mileage in a day, 
and reducing the amount of that item per car-mile. But thie is not 
a large amount and would not compensate for the increase in the 
other items mentioned. 

The only item remaining to be considered is the power used in the 
service, and it is in thie item alone that the saving can be effected. 
For this reason the power house on an electric system is the point to 
which the intelligence and skill of the engineer should be mainly 
devoid. It is upon this that the financial success of the undertaking 
depends. I¢ it is carelessly constructed with engines, boilers, and 
appliances that do not ensure a low cost cf working, then it is certain 
that buta small profit—and perhaps no profit at ali—will be realised. 
It is certain that no great financial success will be secured. Every- 
thing that will reduce the cost of producing the electric current 
шо be sought out and applied in the construction of the power 

ouse. 

The cost of horse traction—and by this is mesnt the cost of horse- 
keep, wages of grooms, shoeing, veterinary cxpenses, but exclusive 
of drivers’ wages—may be taken as varying from 34d. per car-mile 
in an easily worked town such as Glasgow, to 53. per car-mile in a 
hilly and more diffi:ult town, such as Liverpool. This is the cost of 
horse traction arrived at from the working of fairly large systems 
showing 7,000,000 car-miles annually in Glasgow and over 4,0C0,000 
in Live l. The cost of electric power for traction on the over- 
head trolley wire system should, with economical engines, boilers, and 
heat saving appliarces, be under id. per car-mile for an essily 
worked 1еу :1 town, and for а more billy town with steep gradients, 
but slightly over jd. per car-mile. The cost here meant is the cost of 
all wages, fuel, water, oil, &c., in the power-house, tcgether with the 
cost of maintenance, repairs, and up-keep of the plant. The cars 
driven by this power are those weighing about 64 tons when empty, 
and capable of wating 26 passengers inside. But in order to 
ensure this low cost cf working, every care must be taken in the 
power house. In choosing its site, it should be placed close to a 
plentifal supply of water, where all that is requisite for condensing 
parposes may be had at a nominal charge, or merely for the cost 
of pumping. A river, canal, pond, or the sea, would afford what is 
needed. It should be conveniently situated for the supply of coal 
from railway line, caval, or wharf, so as to save the charges of 
handling fuel. Oae spa por ton saved in cartage would amount 
to a very considerable sam in a year in a large traction station. Bat, 
needless to say, the most important matter is the type of engines, 
boilers, and heat savers to be ured. The writer favours low speed 
(70 revolutions) compourd condensing engines, such as are built by 
numerous Eoglish firms, boilers of the Lancasbire or Galloway type, 
with Green's ecunomisers. A plant of this char: cter was constructed 
aud worked under the writer’s charge on the Montreal Electric Street 
Railway, with the result that the cost of producing current was a 
little under one farthing per kilowatt-hour, and the cost per car mile 
less than a halfpenny in the open months of the year, when coal could 
ba obtained for 9s. per ton. The ccneumption of coal was 3 48 ibe. 
per kilowatt-hour, or 260 lbs. per E.H.P.-hour, and this was 
maintained during months of working. The averags for a whole year 
was only 2 75 ibs. per E. H. P. hour. It is not pretended that this 
is a phenomenally low rate of consumption. On board many of the 
large ocean-going steamers as low as 1:50 lbs. of coal per H.P.-hour 
has been reached with triple expansion engines; but the writer 
believes that few electrical power houses have been able to show 
better results than these mentioned. Nor is the reevlt to be 
attributed toa very large output; precisely similar results can be 
ob'ained by using в milar appliances on а smaller scale. In the 
Montreal house there were six 800-H.P. engiree, and tho daily output 
of current averaged 43,000 units. But the author has recently 
obtained similar 1esulte with а small cable plant on the Birmingham 
cable system. In 1897 this plant oonsisted of a pair of single- 
cylinder engines running at 53 revolutions of 287 maximum HP, 
with Galloway boilers, and no special heat-raving appliances. It was 
necessary to increase the engine power to meet increased traffic. The 
author put in a pair of superposed compound condensing engires оё 
400 H.P., at the same speed as before, and obtained con- 
densing water from a well in conjunction with a tank and cooling 
tower. The result was that the consumption of fuel was reduced 
from about 325 tons per month, or 89 los. per car mile, to 6 5 lbs. 
per car mile; and the introduction of Green's ecoromisers has 
further reduced the consumption to 47 lbs. per car mile, or to about 
3 lbs. per H.P.-hour. On the Birmingham small cable system, the 
saving dces not amount in money to a large sum, but on a great 
electric system running, say, 7,000,000 car miles in tke year, 4 lbe. 
of coal saved per car mile, at 9s. per ton, amounts to £5,625 per 
annum; and it is this consideration that gives emphasis to the 
plea for an economical power house plant. 

To return to the previous line of argument. Note what a large 
saving is effected when а cost of Ad. per car mile for power is 
substituted for 5d.; on a car mileage of 7,000,000 it means no less a 
sum than £131,250 per annum ! and indicates the source whence the 
increase of net earnings may be obtained to pay for the heavy cost of 
electrical installation. The whole cost of working a large electric 
system, including working charges of all kinds, should be under 


6d. per car mile; but this can only be obtained with & carefully 
constructed power house, where the works’ cost of the current is out 
down to a minimum. 

The limits to which this note had to be conüned prevent the intro- 
duction of any more elaborate figures or etatistics than those given; 
but enough has been said to indicate that, in the writer's judgment. 
it is to the power house that the chief attention should bs directed 
in order to ensure the financial success of an electric system. — O:ber 
parts of the system claim attention, but it is on this that success or 
failare mainly turns. More money can be lost on the one item of 
power than would pay all the other working chargrs, and whetter 
the high potential system with transformers, or tbe multiple unit 
system be adopted, the sucoessfal working ultimately depends upoa 
bavicg engines and boilers that will do their work with a low con- 
sumption of fuel. 


THE ELECTRIO LIGHTING OF THE CITY. 


Last Thursday week the Court of Common Council hada very lengthy 

sitting to consider the question of the proposed granting of a pro- 

ем order to the Charing Cross and Strand Electricity Supply 
mpany. 

The Streete Committee reported as follows :— 

" Agreeably to your instructions of the 29th ult, a letter was 
addressed to the City of London Electric Lighting Company intimat- 
ing that, although your honourable Court is advised that the existing 
contracts are null and void, you do not desire to take advantage of 
the circumstance provided they are p to come to satisfactory 
arrangements in regard to the supply of electricity to private oon- 
sumers; and the company were requested to forward any farther 
proposals they might desire to make at the latest by Th y morn- 
ing, the lst inst., it b»ing pointed out that upon their reply would 
depend the nature of your answer to the Board «f Trade. It will be 
in your recollection that the company had alreajy cffered to reduce 
the maximum price to 6d. per unit as from January lst next, pro- 
vided the Corporation would withdraw its request to the Board of 
Trade to defer the granting of the formal approval by that depart- 
ment of the company's system cf continuous current. 

“ We now submit the following reply received from the company: 
'Bir,—In reply to your letter cf the 29th ult., I am instiucted by 
my directors to state that they are unable to make any further pro- 
npe than are contiined in my letters of the 17th and 24th ult. 

t is impossible that, in justice to ite shareholders, this company can 
immediately reduce its charge to private consumers to 64. Iam to 
point out that the price fixed by the Corporation is 81. per unit, sub- 
ject to a sliding scale which, in the terms of tbe contract, is not yet 
applicable. Notwithstanding, the company have voluntarily reduced 
the price, and, as I have already stated, it is the avowed policy of the 
board to make further reductions as the financial position of the 
company permite. The question of price is not, however, the only 
one involved in the matter of giving an efficient supply to p 
consumers. There is the question of providing for the additional 
50,000 to 60,000 lamps which will bave to be supplied next winter. 
Oa D.cember 20th, 1898, this company received from the Board of 
Trade a distinct intimation that they intended to approve the addi- 
tional system of supply уеже by this vale pen and on the faith 
of such intimation my directors have orde machinery, and have 
made arrangements for the expenditure upon continuous current plant 
of the sum of upwards of £70,000 to enable them to cope with 
next winter’s increased demand. The Board of Trade, however, 
at the instance of the Oorporation, are deferring the 
giving of their formal approval of that which they had 
already intimated their intention to approve. My directors 
invite the serious attention ої the Corporation to this 
matter, as its action is calculated to seriously jeopardise the efficient 
supply of current to the citisens during the coming winter. Iam to 
add that the introduction of the continuous current supply will not, as 
has been stated, involve a general ing of the streets, but all that 
will be necessary will b3 to open the streets at a very few places in 
order to join up existing conduite.—I am, Sir, your obedient servant, 
J. CEcIL Вои,’ 

„ We have very carefally considered the said letter and further 
discussed the question of the future sapply of electricity in the City ; 
and, having regard to the fact that the before-mentioned offer cf the 
company to conditionally reduce the price of the electric light to private 
consumers to 6d. per Beard cf T unit as from January 186 next 
did not find favour with your honourable Court, we could come to 
no other conclusion than that the company's answer is unsatisfactory, 
and that under the circumstances competition would be desirable, 
with a view to obtain a cheaper and more efficient supply of elec- 
tricity in the City. In view of the letter from Sir Courtenay Boyle of 
the 24th ult., which was submitted at your last meeting, intimating 
that, in deference to the wishes of the Corporation, he would defer 
presenting the report on his inquiry to the Bard of Trade until the 
9nd inst., we at once forwarded to Sir Courtenay Boyle a copy of the 
company's reply, and informed him of the decision we bad arrived at 
in reference thereto, pointing out, however, that the resolution we 
bad come to would require confirmation by your honourable Court. 
We now ask you to confirm our opinion that, having regard to the 
unsatisfactory nature of the reply of the City of London Electric 
Lighting Company, competition, subject to such terms and conditions 
as may be approved by your honourable Court, would be desirable in 
order to secure efficiency of electric light and reasonableness of 
charges, and recommend that Sir Courtenay Boyle be informed 
accordingly.” 
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Mr. ALGAR (Candlewick) suggested that the Court should hear а 
second report from the committee on the subject. 

Mr. Warraon (Vintry) objected to both reports being dircussed as 
one, If there were to be any competition within the City, surely it 
should come from the Corporation. The Board of Trade and no one 
else had fixed the maximum cost of the current at 8d. per unit. He 
believed that the matter should be taken out of the hands of the 
Streets Committee, and that the time had arrived when some attempt 
should be made to come to a settlement. For that purpose, he 
thought, two Aldermen and two Oommoners should be selected to 
settle the dispute. If competition were insisted upon, the Corpora- 
tion would simply be handed over to another company. 

The following report from the Streets Committee was then read :— 

“ Since our last report, dated the 5 h inst, we have received the 
following letter from the Board of Trade with referenc» to the appli- 
cations for provisional orders for the supply of electricity in tbe City, 
together with a copy of Sir Oc urtenay Boyle's report after his recent 
inquiry at the Guildball in the matter: ‘Sir,—Electric Lighting 
Acts, 1882 and 1888. With reference to previous correspondence on 
the subject of tbe applications by the Obaring Oross and Strand 
Electricity Supply Corporation, Limited, the Metropolitan Electric 
Supply Compeny, Limited, and the Smithfield Markets Electric 
Supply Company, Limited, respectively, for provisional orders under 
the above-mentioned Acts in respect of the City of London, I am 
directed by the Board of Trade to transmit to you the enclosed copy 
of a report made to them by Sir Courtenay Boyle after his recent 
inquiry in the matter. Iam at the same time to state that the Board 
approve of the recommendations contained in the report, and pro- 
posa to act in accordance therewith. A provisional order will there- 

ore be granted to the Charing Cross and Strand El:ctricity Supply 
Corporation, Limited, and the applications of the other two com- 
pene willnot be granted I am to add that the Board propose to 

old a meeting at this office on Friday next, 9th inst., at 3 p.m., for 
the purpose of settling clauses, and they would be glad if representa- 
tives of the City Corporation could attend.—I am, Sir, your obedient 
servant, Т. Н. W. PELHAM.’ 

"The conclusions arrived at by Sir Courtenay Boyle are as fol- 
lows:—' With to the agreements between the City Corpora- 
tion and the City of London Company, I am of opinion that they 
cannot be held to give that company any exclusive right of supplying 
electricity for private purposes within the City. The Electric Light- 
ing Act, 1888 (Section I.), provides that the grant of authority to any 
undertaker to supply electricity within any area, whether granted by 
license or by means of a provisional order, shall not inany way binder 
or restrict the granting of a license or provisional order to the local 
authority or to any other company or person within the same 
` ares. In 1889, after an exhaustive inquiry into the question 
of the electric lighting of the metropolis, Sir Francis 
Marindin reported that in the abstract competition is 
desirable as tending to keep down the price, and to cause 
the manufacture and supply cf electricity to be carried on 
with all the attention and energy which it is possible to 
devote to it.” The Board of Trade thereupon adopted the policy, as 
regards the Metropolis, of granting powers to two bodies in respect of 
the same area, and this policy has been confirmed by Parliament. 
The two petitions to which I have referred, and the evidence tendered 
by various w.tnesses tend to show that there is a considerable feeling 
among consumers, ratepayers and others in favour of a competitive 
supply in the City. After a careful consideration of the evidence and 
arguments put before me, I am of opinion that a competitive supply 
is desirable both in the interests of private consumers and of the 
public, and I recommend that it beauthorised. Having regard, how- 
ever, to the representations made on behalf of the Corporation, I do 
not think that powers should be given to more than one of the appli- 
cant companies, and it remains to be considered, therefore, to which 
of the companies powers should be given. The operations of the 
Smithfield Ccmpany have been very limited. They have no statutory 
powers, and the strength of their financial position is not such as to 
justify exceptional consideration. Nor do their past operations afford 
a guarantee that they would be able to give a cheap and efficient 
supply of energy to a large and important area like the City. For 
these reasons, and, in view of the representations of the Corporation 
“that they do not recognise the company in ару sbape or form," I 
regret that I am unable to recommend the grant of an order to this 
company. Tbe Metropolitan Company are already supplying energy 
over a large area adjoining the City. They are constructing a large 
generating station at Willesden, from which, when completed, they 
propose to supply energy for distribution throughout tne whole of 
their areas of supply. This proposal, so far as it relates to the City, 
appears to me to present considerable difliculties, especially having 
regard to the powers of purchase given to local authorities by the 
Electric Lighting Acts. The company do not propose to establish a 
generating station in the City, and in the event of the Corporation 
exercising their powers of purchase, they would, under this scheme, 
acquire mains and distributing plant without any generating station. 
Tam of cpinion that great weight should be given to the representations 
of the Corporation that, in the event of competition being authorised, 
it should be subject to the Corporation being empowered to purchase 
an undertaking complete so far as the City is concerned. The com- 
pany have displayed great energy in exercising the statutory powers 
which have y been conferred upon them in respect of other 
districts, and were they authorised to supply ia the City I have no 
doubt their statutory cbligations would be carried out satisfactorily. 
Their proposals do rot, however, appear to me to meet the require- 
ments of the Corporation, and I regret, therefore, that I cannot recom- 
mend the granting of an order to them. The Charing Cross Company 
are also supplying energy over a large area adjoining the City. It was 
stated in evidence that they would be prepared to keep the generating 
and distributing system for the City separate from those for any 
other district, but that, pending the erection of the new generating 


station, they would propose to give a supply from their existing 
station, where they have spare power available for the purpose. It 
was also stated in evidence that the company would be prepared to 
accept a claure giving the Corporation power to purchase the under- 
taking within a shorter period than that prescribed by the Electric 
Lighting Acts. I am of the igi that the proposals of this com- 
pany most nearly meet the wishes of the Corporation, as set forth in 
the resolutions adopted at the Court of Common Oouncil held on 
April 10th last, and I recommend, therefore, that the consent of the 
local authority be dispensed with in the case of the application of 
the Charing Cross and Strand Electricity Supply Corporation, 
Limited, and that an order be granted tothe company, subject to 
the followiog conditions: (1) That a clause be inserted requiring the 
company, witbin two years from the commencement of the order, to 
establish a separate generating station for tbe purposes of the City 
undertaking. (2) That power be given to the Corporation to pur- 
chase the City undertaking at any time after the expiration of а 
reasonable time, to be hereafter settled, from the commencement of 
the order, on terms to be agreed upon between the Corporation and 
the undertakers, or, in default of agreement, to be determined by 
arbitration.’ We now beg to recommend that we be authorised to 
attend the proposed meeting of the Board of Trade on Friday, the 
9th inst., and to prepare and submit to the Board all necessary 
clauses for the protection of the Corporation, with power to obtain, if 
necessary, the assistance of an electrical expert.” 

Mr. ALdaB said he thought the letter which had recently been 
received from the City Company should be read. : 

The Town CLEBK then read a letter signed by the secretary of the 
City of London Electric une Company. Ie was stated that the 
directors of the company had before them a copy of Sir Oourtenay 
Boyle’s report, and they learned that the Streeta Committee had 
decided to recommend the Court of Common Council to agree to 
competition. Before the Court took that « xtreme view aud repudiated 
their contract, on the faith of which £1,500,000 had been subscribed 
by the public, the company desired to place before the Court various 
facts. In the first place, the company fulfilled the conditions of 
the ccntract in every respect. The price of the current was fixed by 
the Corporation at 8d. per unit, subject to a sliding scale which was 
not yet applicable; but, notwithstanding, the company had from 
time to time reduced the cost, and had offered to farther reduce it to 
6d. per unit from January lst next. The company had expressed ite 
willingness to surrender its rights to light the side streets provided 
that the company received the first offer cf ary contract for the 
lighting thereof; and the company was also prepared to sell the 
undertaking upon terms which would yield a handsome profit to the 
Corporation. 

Mr. Ововз (Langbourn) asked that the resolution of the members 
on the subject from the Langbourn Ward Olub should be read. 

The Towns OLERK read a resolution which had been arrived at by 
the members of the club to the effect that in their opinion the only 
solution of the difficulty was for the Corporation to supply ita own 
electricity, and to buy out the present supply company. 

Mr. Аталв, in moving the adoption of the report, expressed regret 
that the City of London Electric Lighting Company had not seen its 
way to meet the committee with some favourable proposal. One of 
the reasons which had been given by the company was that it did not 
charge every consumer alike; that some were charged 34d. per unit 
for the current, while others paid 7d. per unit. It was not always 
that under the existing arrangement the consumer who used the most 
electricity obtained it at 34d., because if a man had one light burning 
a certain length of time he obtained a reduction, whereas another 
man who used 100 lamps for a less number of hours paid a far higher 
charge. Mr. Algar complained of the action of the City Company at 
the public inquiry, where, he said, no opportunity of asking questions 
was given to the Corporation. On the contrary, the company lef: the 
evidence given by the other companies perfectly whole and uncon- 
tradicted, and Sir Courtenay Boyle had only the evidence given by 
the other companies to consider. The committee were similarly 
placed, and on the 2nd inst. the members came to the conclusion that 
the time had now arrived when the citizens should be able to obtain 
& good supply at a reasonable and fair charge. The committee came 
to the conclusion also that the prerent Supply Company, on its own 
statemer.t, was unable to supply the current at a fair and reasonable 
price. The members were convinced by the evidence that was given 
be fore Sir Courtenay Boyle that the other supply companies outside 
the City were willing and able to supply the electric current at a cost 
of 5d. per unit. As to the report from the Board of Trade, he failed 
to tee how it could bave come to any other conclusion, namely, that 
competition was needed ; indeed, he had never heard & consumer of 
the electric light in the City say that competition was not desirable. 

Mr. O. T. Harris (Langbourn) moved as an amendment that the 
letter from the City Company should be received, and that no action 
should be taken thereon. The Corporation, he said, was bound under 
its contract not to support the claim of outside companies. He 
desired to ask by what authority the Streets Committee had sent Sir 
Courter ау Boyle an expression of its own opinion, especially as that 
opinion was quite opposed to the expressed opinion of the Court. It 
must have been sent to influence him. If it was not, why, he asked, 
was it sent? The Board of Trade’s report followed directly after- 
wards. He contended that the concessions which had been made by 
the Supply Company were as reasonable as could be expected, as it 
should not be forgotten that people had invested their money in the 
undertaking on the strength of the contract. A monopoly was able 
to supply the current at a cheaper rate, and that was why muni- 
cipalities pcssessing the gas supply were able to make it cheaply. 


- Тпеге would be, he c:mplained, no real competition in dealing with 


only two companies. 

After considerable discussion, we gather from the City Press report 
that this amendment was carried by 89 votes to 46, and it was sub- 
sequently approved as a substantive motion. 
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The Logn MayoR, addressing the Oourt, said : For two hours you 
have been beating the air, and this has been a ussless debate. The 
second report on the paper entirely superseded the firat one; and in 
the second place, the Board of Trade, speaking in no uncertain voice, 
distinctly says that a provisional order will bə granted to another 
company. This is surely the end of the matter.—Mr. Brooke- 
Hitching, rising amid much confusion, moved that the Streets Com- 
mittee should have the matter referred back to them for further 
consideration.—Mr. Millar Wilkinson seconded thie amendment.— 
Mr. Wallace expressed a hope that some delay would take place in 
order that the committee might have an opportuuity of informing the 
Court what they were prepared to advise the Board of Trade to do. 
Why, he asked, should not some delay take place, as the Oorporation 
did not exist for the Board of Trade. On the contrary, the Board of 
Trade ex sted for the convenience of public bodies.—The Ону Soli- 
citor said the matter could not be further delayed, as the committee 
must meet the Board of Trade on the following afternoon. The 
amendment of Mr. Brooke-Hitchiag was voted upon, and rejected by 
a large majority.— Me. Algar said he was asked to move that the reso- 
lation arrived at should be sent to the Board of Trade, and that it 
should be asked not to grant a provisional order to the Oharing Cross 
and Strand Electricity Supply Corporation. This was not seconded, 
and it therefore lapsed.—Mr. Wallace then moved that the Streets 
Committee should first submit to the Court the recommendations they 
were going to make to the Bcard of Traie.—Mr. Brooke- Hitching 
baving seconded this, Mr. Algar pointed out that that could not be 


done, as the committee must meet the Bard of Trade on the following 


afterncon. The motion, on the show of bands, was lost.— Mr. Lile, 
amid more confusion, moved tbe adjournment of the Court.—Mt. 
Brooke-Hitching asked whether the Court that aftcracon had given 
the Streets Committee the power to deal with the Board of Trade.— 
The Lord Mayor: The entire debate has been a waste of time for two 
hours. The Board of Trade will not be bandied about by the battle- 
dore and shuttleocck methods which have been suggested to-day. 

Sir Courtenay Boyle sat at the Board of Trade on Monday for the 
purpose of considering the amendments proposed by the City to the 
pore order granted to the Charing Cross and S'rand Electricity 

upply Corporation, Limited, in respect of the City of London. 
After the inquiry held at Easter, Bir Courtenay Boyle reported to the 
Board that the order should be granted, but that within two years 
the company should be required to establish & separate genera'iag 
station for the purpose of the City undertaking, and that the City 
Corporation should have power to purchase tha City undertakiag “at 
any time after the expiration of a reasonable time to ba hereafter 
settled." The Corporation now suggested, says the Times, that the 
date of the purchase should be December 31st, 1907, and that they 
should bs at liberty to purchase the undertaking at its cost plus 10 
per cent., a guarantee being given to the shareho!ders to make up 
their dividends in the interim to an average of 4 per cent. per annum. 
The Corporation also suggested that they should have the right to 

urchase part only, aud not necessarily the whole, of the undertaking 
in the City, their main obj:ct being not to be compelled to purchase 
the generating station if it were erected outside the City boundary. 
Sir Courtenay Boyle said he should amend the order by making the 
date of the purchase 1914; and by giving the Corporation the power 
of approving the site of the generating station, but,in return, making it 
obligatory upon them to buy the generating station wherever situated 
in the event of their purchasicg theCity undertaking of the company. 

The Board of Trade R:port on the inquiry has b:en laid on the 
fable of the House of Commons. 


4 


BRUSSELS ELECTRICAL EXHIBITION. 


THE Brussels Electrical Exhibition was opened on Saturday, June 3rd, 
by H R.H. Prince Albert. There were present: — The Director-General 
of Posts and Telegraphs, the Eagineer-in-Chief, Mr. Wybauw, 
Director-in-Ohief of lighting in Brussels, and manyof the leading 
electrical engineers. 

The exhibition makes a very good show. The following are the 
chief exhibi-ors:—La Socié é Universelle d'Electricitó, lamps; F. R. 
Klaege & Co., bells, installations; Tnomson-Houston, phonographs 
and graphophones; Dujardin Lammen», lamps, ventilators; Wehle 
and COo., Oristallerie; Siemens & Halske, arc lamps, ventilators, 
carbons, apparatus for measuring insulation, Röntgen ray apparatus; 
Manufacture des Glaces et Produits Chimiques de Sr. Gobain Chauny 
Girey, insulators and accumulators; Emile Olosset, belle, indicators; 
Paul Mennessier, galvanoplastie, accumulators; Leroy, voltmaters 
and ammeters; Cristallerie du Val St. Lambert, chandeliers; La 
Nouvelle Precision, electric olccks; Van der Bist, bells, speaking 
tubes; Société du Telephone P. ivé, domestic apparatus, ventilators, 
military posts, fire alar me, cooking apparatus; Self-winding Clock 
Company, of New York; Land & Sce Kabelwerken Cóln-Nippes, 
cables, wires; Bociċté Anonyme d'Appareils Telephoniques, 
telephone apparatus; Deutiche Kabelwerke, Worms, Hirshmann 
aud Oo., cables and wires; C. F. Duerr, voltmeters, ammeters, 
clocks; Rzimers Eenberg, Lundell’s motors, ventilators, insu- 
lating tubes, voltmeters; G. Boty, Bcció é Anonyme, ventilators, 
heating and cooking apparatus; Henri Delvaux, arc lamps, domestic 
apparatus, balls, clocks, cables; Richez, lightning guards, bells, tele- 
phones: Co. Au Oontinental J. Brunt & Co.; Oo. des Bronz»», lamps, 
chandeliers; Robart Dürr, carbons, lamps; Van der Windt, electric 
piano, motors, lamps; L'E:incelle, accumulators ; L'Innovation Indus- 
trielle, desk with electric apparatus; J. H. Gauveid, bells; another 


exhibitor shows electric pianos, music b xes, graphopbones; Manu-- 


facture General de Oaoutchouc Colonial Rubber,” speciality of 
ebonite; Léon OCarbeau, li,ht accumulators; Sociéte Anonyme 
l'Electrique, accumulatora and medical apparatus; A. Petre & Oo., 


insulators; Felten & Guilleaume, Mulheim, cables and wires; 
Societe Anonyme Phaiton, lamps, cooking apparatus; F. Van 
Gompel, electric printing machine; Nothmann, electric serving 
machines; Ateliers de Construction Oristophe, electric machines, 
tools, motors; Tudor Co, accumulators; Allgemeine Electricit ts 
Gesellschaft, Barlin, ammeters, voltmeters, accumulators, cables, 
cooking apparatus; Ecole Nationale d’Electricité, all electric things 
made by the pupils; Riesenburger, elec*ric pianos; W. T. Glover and 
Oo., Limited, Salford, wires, cables, insulated by india-rubber, gutta- 
percha and distrine; The Simplex Steel Conduit Company, Limited, 
simplex tubes;  Mercier's Patents, Limited, watertight bells; 
Foxcroft & Duncan, London, Sappho arc lamps; Douglas Wells, 
M.I.E.E., Brussels, wires and cables. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATBENTS.—1899. 
Compiled expressly for this journal by W. P. Тномрвон & Oo., 


Electrical Patent Agente, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, aad Birmingham, fo whom all inquiries 
should be addressed. 


11,148. “Improvements in dynamo-electric 
motors.” S. G. BOW. Dated May 29:h. 

11,163. “ An improvement in electrolytes for deposit of metals.” 
P. Magino. Dated May 29th. 

11,172. "An improved apparatus for coatrolling ek c‘ric c irrenta 
especially applicable for charging secon batteries for ascamu- 
lators.” VznBrTYS Lro., and L. J. Srezrs. Dated May 23th. 

11,177. "Improvements in wireless t:legraphy." G. Marcomtani 
the WiREgLESS TELEGBAPH AND Віамат, Co., Lro. Dated May 29th. 

11,189. “Improvements ia electrical machines.” W. L. WISE. 
(Aktiengesellschaft Elektrici' átswerke vormals, О. L. Kammer & Co., 
Germany.) Dated May 29th. 

11,2227. “Improvements in the ventilation of electromo*ors, 
dynamos and the like.“ J. P. HALT. and G. A. Ropertson. Dated 
May 30:һ. 

11.244. Improvements in compounds for battery solutions.” Н. 
BrnoxENnE&G, jan. Dated May 30th. 

11,249 "Improvements in electric devices for prop2iling and 
controjliag vehicles.“ R. M. Hunter Dated May 30;h. (Complete) 

11.253. А multip'e series electric incandescent lampholder and 
plug.“ W. N. CoLDWELL and G. E. COLDWaLL. Dated May 30th. 

11.272. Improvements in rotary transformers and synchronous 
motors.” R. BELFIELD. (B. G. La mme, United States.) Dated May 30, 

11,325. "Improvements in or relating to electric traction.” A. 
Воснєт. D ted May 3186. 

11,341. "Improvements in the commutators of dynamo-electric 
machines" W. Lancpon-Davigs. Dated May 31st. 

11,344. “Improvements in brush-holders for dynamos and like 
electrical machines.“ F. W. Gorsr. (I. Paprian, Germany.) Dated 
May 313*. 

11,315. “Improvements in cartridges to be fired by electricity.” 
W. FnizgE-.GREENW and P. E. Киш. Dated May 318. 

11,349. “Improvements in electrodes or plates for secondary 
batteries.“ L. G. Lerran. Dated May 31st. .(Complete.) 

11,374. “Improvements in apparatus for lighting miners’ eafety 
or other enclosed lamps by electric currents." J. WARBINGTON and 
E. Baows. Dated June 1st. | , 

11,412. “Improvements in rotary transformers" J. McLzop 
MonPBr. Dated June lst. (Complete.) 


generators and 


11,418. "Improvements in electric arc lamps" B. H. Pomwnoy. 
Dated Jane lst. | 

11,422. “An improvement iu electrolytic apparatus" J.G. A. 
RROp m. Dated Jane 195. (Complete.) 

11,424. "Improvements in accumulator batteries.” P. Marmo. 
Dated June 1st. 


11,428. “ An improved electro-magnetic device for use in connection 
with the let Sore and steering of ships and for similar purposes.” 


D. Bacon. Dated June lst. (Complete. 

11,436. "Improvements in rheostats.“ O. Trous and R, Dierzs. 
Dated June 1st. 

11,443. "Inprovements ia electric batteries." W. P. Тномрвох. 
(E. Giglio, Ezypt) Dated June 1st. 

11,445. "Improvements in circuit breakers.” H. P. Davis. Dated 
June let. (Date applied for uader Patents, &c., Act, 1883, Sec. 103, 


November 4 h, 1898, being date of application in United States.) 

11,446. "Improvements in systems of electrical distribution.“ 
О. F. Scorr. Dated June Ist. (Date applied for under Patents, &c., 
Act, 1883, Вэс. 103, November 4th, 1898, being date of application in 
United States ) 

11,447. "Improvements in or rela'ing to electric cables.” 
HETL- Dla. Dated June let. 

11,449. Improvements in apparatus for switching on and off 
lamp: in electrical illaminations, particularly in advertising.” A F. 
BippLE. Dated June lst. : 

11,456. "Improvements in contact boxes for electric tramways 
and the like.” C. K. Митв. (E. Bonnet, J. Paufique, and G Liniere, 
France.) Dated June 1st. 


G. E. 
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11,506. ‘Improvements in carbons for electric arc lamps.” J. A. 
Fr. ni nd. Dated Jane 3nd. 

11,511. “А new or improved apparatus for the electric trans- 
mission of writing or manual signs, or figares, or the like." J. Wzsr. 
Dated June 2ad. 

11,513. "An improved self-acting mule, with electrical drivirg- 
gear.” W. BRETSCHNEIDER and О, W. Laure. Dated June 204. 

11,539. “Improvements in apparatus used in wireless tele- 
graphy.” G. Marcon: and Тик WIRELESS TSLEGR«PH AND FISNaL 
Company, Ілмгтвр. Dated June 2nd. 

11.552. Improved electric tumbler switch.” H. J. F. Уот 
and J. A. Hat FF nnn. Dated June 2nd. ` 


ABSTRACTS OF PUBLISHED SPHOIFICATIONS. 


Copies of any of these Specifications may be obtained of Mesers. W. Р. 
Txompeos & Oo., 322, High Holborn, W.O., and at Liverpool, 
Mazchester, and Birmingham, price, post free, 94. (in stamps). 


1897. 

23,829. “ Improvements in and connected with substances to pre- 
vent polarisation in electric batteries.“ Dr. G. PraTNEBR. Dated 
October 11th, 1897. P Batteries.—The depolarising material 
consists of chlorates mixed with other substances which cause them 
kd give off chlorine or oxygen by chemical or catalytic action. 2 


ms. 

24,111. “Improvements in electric conductor wire connectors.” 
J. Вноттив. Dated October 19th, 1897. Relates to a coupling for 
wires, such as the conductor in an overhead traction system, so that 
in case a wire is broken the sections shall be completely disconnected. 
A block having side plates and wedge-shaped grooves is suitably sup- 


The conductors have cylindrical beads, which lock in the 


| et when the wires are in tension. Instead of cylindrical beads 
the wires may have or be secured to wedges or blocks. Another form 
is one in which the wires have cross pins working in curved slots. A 
conducting plate is fitted in each form of connector. 2 claims. 


24,157. “Improved clamp connection for electrical conductors.” 
W. Н. NicHoLs and W. T. Нвніку'в TELEGRAPH Works Company: 
Ілмгтвр. Dated October 19h, 1897. Ralates to a clamp connec- 
tion icularly adapted for concentric cables. The clamp is 
adjusted before soldering. Each clamp consists of a loop fitted with 
a aliding piece forced down by a pressure screw. The strap bas an 
extension to which the bridge piece is bolted. The sliding piece is 
formed with a cup and perforations for the solder. 1 claim. 


24,882. “Improvements relating to the generation of multiphase 
currente and multiphase electromotive forces from single-phase cur- 
rents and single-phase electromotive forces and to the utilisation of the 
same.” F. TrscHENDÓRFEB. Dated Ostober 21st, 1897. Ralates to 
means for generating polyphase currentsand polyphase electromotiva 
forces from single-phase electromotive forcas for the purpose of starting 
or working alternating current motors, for supplying measuring instru- 
ments, aro lamps, or other electrical apparatus. One form is shown 
applied to an induction motor provided with two windings arran 
at right angles to each other, and connected to the mains in parallel. 
In order to shift the phases of both electromotive force and current 
in the coil through equal angles, two induction coils are employed, 
one of which is wound with a single coil and the other with two 
separate coils. The first induction coil and the coil of the second 
induction coil are connected in parallel with one another, and in 
series with the motor coil 11, while the cil 1 of the second induction 
coil is connected across the mains. 6 claims. 


24,470. “Improvements in i boxes for electric cables." J. 
Saree and Тнв TerLBGBAPH Manoracronina COMPANY, LIMITED. 
Dated Ostober 22nd, 1897. Junction boxes are arranged with 
‘detachable sockets in which the ends of single or multiple conductors 
are permanently fixed by means of fillings, such as so for lead- 
covered cables, or a mixture of wax, &c., for insulated cables. The 
sockets are attached to the janction box by means of screws. The 
inner conduct re of a concentric cable are provided with connections 
attached by sockets. External conductors may be secured to lags on 
the sockets. Fuses and links may be arranged between the con- 
nectiois. 4 claims. 


24,520. “ Improvements in overhead lines of electric railways or 
tramways.” P. Dawson. Dated Ostober 22nd, 1897. Electric 
Riilways and Tramways with Overhead Oonductors.—Oonductors, 
frogs for. Tae trolley wheel is guided by тіз, per curved, 
grooves and flanges, which may be movable. ovable blocking 
pieces, attached to & hand-operated counterweighted lever, block the 

ve on one side or the other. The maia trolley wire is not cut, 
but is laid in a groove on the top side of the plate, and both it and 
me other wire are secured by solder, clamps, and set-screws. 4 
ms. | 

24,884. “Improvements in electro-deposition apparatus.” A. F. 
Harris. Dated October 27th, 1897. Relates to apparatus for elec- 
troplating small articles. The tank contains a removable frame which 
supports, by means of adjustable armsand rollers, the end rings of a 
rotating insulated or non-conductive cage. The latter consists of an 
open-ended cylinder having & removable end piece and a door, and 
sides formed with a series of grooves having a large number of holes. 
Within the grooves are attached by pins a number of cathode strips 
connected externally to a series of conductors, each of which is joined 
by a conductor to a commutator rotating synchronously with the 
cage. The wires pass over a rotating wood block, so that tho:e 
conductors at the bottom of the cage are connected to the top 
of the commutator and hence are in circuit, and those at the top are 
connected to the top of the commatator, and hence are cut out. The 


cage and commutator are rotated from the shaft by suitable gearing. 
A bracket from the frame carries a bar or bars, to which one or more 
curved anodes are connected. The pin securing the cathodes have in- 
wardly projecting ends, so that the small articles may be moved about 
thereby during deposition. In a modified form, the cage is formed 
of wires interlaced longitudinally and crosswise, and the cathodes 
within the grooves from a bar passing through the cage below the 
anode, the pa from the grooves to the bar being insulated. In a 
further modification, the cage is formed of links, connected by cross 
хосе, and baving inwardly projecting pieces serving as cathodes. 
9 claims. 

25,061. "Improvements in switches for electric motors.” Н.Н. 
TOBNEB, A. ER, A. Товнив, and G. 8. Avsyarp. Dated 
October 29th, 1997. Switches for motors are so arranged that the 
shunt or field circuit is first made, and then the armature circuit, the 
resistances being slowly cut ont. A long arm is pivoted to a nut or 
contact mounted on a finely threaded screw. The free end of tke 
arm is hooked to engage with the main switch arm, which is coupled 
with the shunt switch arms, The nut carries the armature contacte 
which rub over the resistance contacts. Oa operating the handle the 
main and shunt switches are first operated, and finally the armature 
circuit closed, the hook leaving the arm. On reversing the bandle 
the resistances are first put io, and then the armature and shunt are 
both shut off by the point en g with the end of tbe arm, sp'ings 
giving a quick break. A bracket serves as a guide and s rt for 
the arm. А glass cover may be arranged over the main switch for 
use in emergencies. 1 claim. 


25,244. Ап improved arc lamp." Р. Миввсн. Dated October 
30th, 1897. (Date applied for under Patents, &c., Act, 1883, Bec. 103, 
October 11th, 1897, being date of application in France.) 
Arc Lamps.—A solenoid lamp is made with two shunt solenoids 
wound between ditos brased on two slotted tubes and enclosed in 
iron to render their action uniform through the movement of their 
cores. Tubes and bars form the fame cf the lamp. The iron cores 
of the solenoids are connected by an iron bar which carries the lower 
carbon as described in Specification No. 19,399, 4 D. 1898, and are 
hung by cords or chains passed over pulleys and attached to the 
lighter upper carbon holder. This slides on guide bars carried by the 
end discs of the solencids. The cords or chains pase through 
perforated plugs in the upper ends of the tubes. The pulleys are 
ratchet toothed to engage with pawls, which areslotted and рр 
on stationary pins, the carbon holders can thus move together у, 
under action of the solencids on the cores, but can only move apart 
to the extent of the sliding of the slotted pawls on the pins. For 
alternating currents, the iron is lamiaated and the oores are slit tabes 
filled with filings or wires, and are of different lengths. The pivoted 
pawis may be replaced by straight blades sliding vertically in fixed 
supports with screws limiting their motion. A modified lamp has 
only a eingle solenoid core, pulley and pawl. The provisional 
specification mentions a lamp with the coils and stationary conical 
cores. 1 claim. 


25,246 A process for tbe electrolytic separation of metals.” 
Н. vow рЕВ LiNpm. Dated O.tober 30th, 1897. Relates to the elec- 
trolytic separation of metals such as separating copper, cobalt, nickel, 
tin, zinc, or copper nickle alloys from iron or manganese, the former 
metals existing as platings upon the latter, and consists in employing 
an electrolyte of ammonium carbonate solution. The anode is the 
plated article, and the cathode a metal similar to that to be deposited 
thereon. Toe iron or manganese is not attacked, and may be after- 
wards farther treated in metallurgy. 2 c'aims. 


. 28,3838. "Improvements relating to pumps for exhausting electric 
incandescent lamps.” F. J. BaTOHWELL. Dated December 1st, 
1897. The residual oxygen or combustion-supporting gas in a lamp 
bulb is converted into highly rarefied non-combustion supporting gas 
by striking momentarily an electric arc in a chamber through which 
the air in the lamp is drawn off. The arc is produced between two 
carbon terminals, one of which is flexibly supported so that a slight 
tap will move them apart and produce an aro, or the terminal may 
slide through а mei eur y- sealed joint. Some of the oxygen is occluded 
in the hot carbons. An incandescent carbon filament may be substi- 
tuted for the arc. 2 claims. 


28,382. “Improvements in and relating to commutator brush 
barriers for electric machines.” Н. H. Laxe. (Compagnie de 
l'Industrie Electrique, Switz:rland) Dated December lst, 1897. 
Brush-holders are formed of two arms held apart by rods and 
mounted on a shaft. The free ends of the arms terminate in hocked 
portions and are provided with a spring or rigid gripping-lever. A 
clamping-collar is fixed on the skaft, and one or more springs cause 
the lever to hold the brush in position. 3 claims. 


28,457. Improvements in apparatus for regulating and con- 
trolling electric motors.” L. Ніааіквотом, J. H. HDL, ard 
T. Mansock. Dated December 2nd, 1897. Electric Motors, Con- 
trolling —Relates to controlliog apparatus for motors, particularly 
applicable to elevators, hoists, or the like, starting under load. An 
abnormal magnetic field is first produced, and is gradually reduced. 
A series of contacts are carried by a sliding rod which descends by 
gravity, ite movement being checked by а dash pot. Oontacts are 
connected to the shunt coils, series coils, and resistances, and thence 
to the reversing switch for the armature. The coils are for an 
electro-magnetic brake. On operating the wheel the reversing switch 
is first operated throngh a quadrant, and then the rod is released 
through the action of a laver and cam. In ths final position, the 
series coils are cut out of the armature circuit. The regu switch 
is fitted with special contacts for breaking up the spark. The 
electro-magnetic brake is fitted with two blocks carried by the arma- 
tures of the electro-magnets and normally held against the brake 
wheel by a spring. When the current is flowing through the electro- 
magnets the armatares pall back the blocks. 4 claims. 
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THE LAW OF NUISANCE. 

IN these days when the electric lighting station, as & centre 
for the distribution of both light and power, is coming more 
and more into favour, it is sometimes important for those who 
provide the capital for and build such institutions to know 
how far the rights of adjoining landowners may be interfered 
with. Parliamentary powers are often obtained for the laying 
down of an installation. The privilege—if such it may be 
terméd—of creating & nuisanoe is granted subject to certain 
conditions, the main principle throughout being salus populi 
suprema ler. The general public are benefitted at the ex 

pense of those, the enjoyment of whose existence is marred 
by the noise of mighty engines, the whirr of the dynamo, and 
the ceaseless throb of exhaust steam. Nor does the injary 
stop short at mere noise and the exhalation of unpleasant 
odours. Large plant cannot be safely erected without deep 
excavation for the purpose of laying foundations. The 
removal of the soil may, and in a gravel district often does, 
involve the withdrawal of support from the neighbouring 
tenementa, while the mere pumping of water not infrequently 
produces similar effect. Cracks appear in the walls of houses, 
doors formerly true grate upon their hinges. Serious injary 
and inconvenience is caused not only to the oocupier but to 
the landlord, who, in the capacity of revereioner, has а 
more permanent interest in the premises. 

So manifold are the causes which may give rise to 
nüisanoe or actual injury, that it is almost impossible for а 
contractor, however cautious, to complete his labours with- 
out giving some ground of complaint to adjoining owners, 
and when the plant is in working order—when thousands of 
kilowatts are being generated—those responsible for the 
undtitaking must, however unwillingly, become unpleasant 
neighbours. How far, it may sometinies be asked, are the 
promoters and shareholders in an electric lighting ан 
responsible (ог such damage ? 

Dealing with the question in the first instance on the 
broadest lines, we must remember that no man is entitled to 
use his property in such a manner as to cause injury to his 
neighbours. Sic utere (uo ut alienum non laedas is an old 
legal maxim which has something more than age to com- 
mend it. 

A man has a legal right to do what he likes on his own 
property—a term which inclules everything above and 
everything beneath the land which he occupies—provided he 
does not interfere with his neighbours’ comfort. And this 
right is not in the nature of an easement—that is 
to say, it is not a right which is only acquired 
by uninterrupted enjoyment for a stated period, but 
it is intimately associated with and bound up in the land 
itself. So far does this doctrine extend that if a man 
deliberately comes to a nuisance he is entitled to have it 
abated. Thus, suppose a man purchases a field next door to 
a gasworks. He becomes entitled to prevent the owners of. 
works from allowing the emission of noxious vapours or 
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odours which interfere with his comfort. This was laid 
down by Mr. Justice Byles in Hole v. Barrow, 27 L. J. 
(C.P.), 208. Seeing then that nuisances are regarded with 
some severity by the law, it remains for us to consider the 
various kinds of nuisances and the means кодо for their 
suppression. 

They may be divided into public and private nuisances. 
A public nuisance has been thus defined: “An unlawful 
act or omission to discharge a legal duty, which act or 
omission endangers the lives, safety, health, property or 
comfort of the public, or by which the public are obstructed 
in the exercise or enjoyment of any right, common to all Her 
Majesty’ B subjects. Ы 

Of this nature ів а nuisance created by blocking a high- 

way, or permitting the emission of black smoke from a 
factory chimney for more than a reasonable period. Outside 
the class of what we may term public or statutory nuisances, 
there are a large number of nuisances which can only be re- 
dressed by an action at law, wherein the Court may in its 
discretion grant an injunction or award damages to the 
injured party, or give him the benefit of both remedies. In 
urgent cases the Court is often willing to grant an interim 
injunction shortly after the issue of the writ until the trial 
of the action. 
In the famous case of Shelfer v. the City of London 
Electric Lighting Company, 1895, 1 Ch. 287, an interesting 
question arose as to the right of the Court to grant an 
injunction. In that case the plaintiff owned premises next 
door to the defendants’ station. Their excavations caused 
the foundations of his house to give way to such an extent, 
that cracks appeared in the walls. When the engines com- 
menced to work, the vibration caused very serious annoy- 
ance to the inmates of the plaintiff's house, which was often 
enveloped in clonds of waste steam. It was proved that his 
family suffered in health. He sought an injunction to restrain 
them from so conducting their business as to occasion the 
nuisances complained of. It was argued on their behalf 
(a) that nuisance was unavoidable; (b) that they had taken 
every possible precaution; and (c) that they were empowered 
by the provisional order to supply electric light to the City 
of London, and that as they were under a statutory obliga- 
tion, they could not be held liable for nuisance; (d) that the 
payment of damages would meet the justice of the case. 

The provisional order provided (inter alia) that the com- 
pany should be subject to certain disabilities, and should 
and might do certain things. It also provided for the 
rights of consumers, and prescribed safeguards for the 
supply of electricity within a particular area. By Sect. 82, 
* Nothing in this order shall exonerate the undertakers 
from any indictment, action, or other proceeding for 
nuisance in the event of any nuisance being caused by 
them.” 

In spite of the strenuous argument of counsel the case 
was ultimately decided in favour of Mr. Shelfer in the 
Court of Appeal, of which the present Lord Chancellor was 
а member, and an injunction was granted in the terms 
asked for. 

In the course of his judgment A. L. Smith, L.J., said :— 
“Tf the injury to the plaintiff's legal right (i.) is small, (ii.) is 
capable of being estimated in money, (iii.) can be adequately 
compensated by a small money payment, and (iv.) the case 
is one in which it would be oppressive to the defendants to 
grant an injunction, damages in lien of an injunction may 
be awarded. But there may be cases in which, although 
these four requirements exist, the defendant by his conduct 
has disentitled himself from asking that damages may be 
assessed in substitution for an injunction. Р 

Since the passing of an Act іп 1859, generally known as 
Lord Cairns's Act, it has been competent for the Court of 
Chancary—and since 1873 for any Court—to award damages 


instead of granting an injunction. It must not be thought 
that this Act in any degree detracts from the power of the 
Court to grant an injunction. The material words are: 
* It shall be lawful for the same Court, if it shall seem fit, to 
award damages to the party injared, either in addition to or 
in substitution for such injunction.” The mere fact that the 
defendants are the directors and shareholders of an opulent 
company must not be allowed to infiuence the mind of a 
judge. While the payment of damage, easily borne by a 
wealthy corporation, might in the majority of cases meet the 
ends of justice, there are wrongs which could not be so easily 
redressed, and for the purpose of suppressing these an injunc- 
tion must be granted, even if it involyes the temporary 
paralysis of a large industry. 

In the Imperial Gas Light and Coke Company v. 
Broadbent (7 H.L.C., 600) the law affecting the right of an 
injured person to an injunction was very clearly pro- 
pounded by Lord Campbell. In that case a market 
gardener obtained an injunction against a gas company 
who had injured his crops. The Lord Chanoellor, after 
Saying that it was a case in which the nuisance continued 
and had been aggravated, said: Then, under these cir- 
cumstances, unless there is something peculiar in this case, 
it would be a matter of course to grant an injunction. 
.... This is the very case for an injunction, because it 
is a case in which an action cannot sufficiently indemnify 
the party who is injnred..... Then what is the great 
inconvenience that is to arise to the appellants? It is 
said that they have a duty to perform to the pnblic. I 
consider that this is to be regarded as a mere commercial 
adventure. They have the liberty to make these works 
for their own profit, but no indictment would lie against 
them for omitting to do во; no action could be maintained 
against them if they could not supply gas." 

It will be seen that the plea of * We are public bene- 
factors! " was disregarded in the City of London electric 
lighting case. While the provisional order allowed 
the syndicate to pull up the streets and to acquire 
property compulsorily, the special clause was inserted 
to protect the interests of the population resident in 
the neighbourhood of the proposed installation. It 
has long been an established principle of law that if a 
person brings something on to his land which escapes and 
causes damage in the neighbourhood, he must be held 
liable. Thus the lord of the manor might dam the river 
running through his park and create an artificial lake. 
Should the dam burst and devastate the country side, the 
owner of the lake would be responsible in law. In 1893, this 
principle, which was laid down in Fletcher v. Rylands L. R. 
8 H. L. 330, was applied to the electric current. In the 
National Telephone Company v. Baker ((1893) 2 Oh. 186) 
the question arose in the following manner: The Leeds 
Corporation under statutory powers introduced the system 
of electric tramways, which is now such an ornament to their 
city. As soon as the current commenced to flow it was 
found that the telephone in certain districts became prac- 
tically useless. Mr. Macrory, Q.0., who was sent down 
specially by the learned judge who tried the case, found 
that while it was sometimes possible to hear with great 
difficulty, generally speaking the buzzing in the telephone 
was so great as to entirely prevent the transmision of 
messages. There was no serious dispute that this was 
occasioned by the electric current which worked the trama, 
It was decided that the Corporation would have been liable 
for nuisance at common law, but the statute under which 
they had set up the tramway exonerated them from liability. 

This case affords a favourable illustration of the way in 
which our English gystem of uncodified law adapta itself to 
the vagaries of a substance so ethereal as the electric 
current, 


Vol. 44. No. 1,126, Јсив 23, 1899.] 


THE ELECTRICAL REVIEW. 


1007 


THE EFFEOT OF OOMBINES IN THE PRICE 
OF COPPER. 


ic diagram, 8 by B. H. Thwaite, which was 
exhib at the recent Engineering Conference (electrical 
section), and pa ig qp rer below, shows clearly the 
rise in price or 
inflaence 0 
up as it is by the wealthiest 
financiers in the United States, will be difficult to perma- 
nently break. There was a similar rise some 10 years ago, 
also due to a combine, but the French financier who con- 
trolled the combination and tried to corner copper, failed 
entirely, and ps lesson and history of his tragic failure will 
not sd саай of Mn 
One result: of rapid rise in the price of "ot bgt is that it 


T. us ala of copper still continues to pied it should 
LIE into the field of active oom. 


1 1 it not pertinent to ask whether the time has not 
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arrived when electrical contractors and municipal engineers 
should take a firm stand, to combat the evil effects of ‘the 
өш ро policy, and other similar influences, that may prove 
serious obstacles to the progress of practical electricity? 


GOLD, AND MODERN PRACTICE IN GOLD 
MINING. 


pers, which refer to the gold industry, were read on 
ТАМ 8 inst. at the Institution of Civil Engineers’ section 
of mining and metallurgy. 

There is no mention of electrical applications in the Modern 
Practice in Gold Mining, by J. Hays Hammond; we will 
вау, nevertheless, a few rd on this pa , because it is a 
very clever compendiam of mining geo ogy, mining engi- 
neering metallurgy and mechanical engineering, which con- 
stitute the science of mining. 

. Hays Hammond is rather severe when saying that 
there | are very few mining engineers who are proficient in 
mining geology, which is their most important province. 

The salient factors in the problem of deep mM are the 
depths per se, the ventilation and the 

At preeent there is no difficulty in hanling through ver- 
tical shafts from a 3 of 6,000 Mae. and a total depth of 
12,000 feet could reached, and the extra coat per ton 
of ore hauled D. not greatly militate against profitable 
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mining, unless the margin between profit and loss had alread 
become а narrow one in tis Шок eve 4 

The author draws attention to the formation in the 
Witwatersrand, which is unique as regards its reliability, 
both in res reapect of the ас the ore-bearing forma- 
tion, and of the payable grad 

Mr, J. Hays Hammond says that there are many miles of 
reef оа: the Witwatersrand banket formation, but the 
Central R more thoroughly explored 
other турра of the Rand, and he has estim the value 
of the gold contents per lineal mile, along the direction of 
the outcrop of the reef worked doen to a vertical depth of 
1,000 feet, to be £9,000,000 sterling. The central section 
embraoes upwards of 10 miles, to which the above estimates 
apply. It seems to us that it would be interesting to have 
even an approximate idea of what would be the net, value of 
ws extraction of these nine millions sterling, after deduction 

f all expenses for extraction, &c. How much will it shrink, 
this e block of gold ? 

For deep level pumping, says Mr. Fearnside Irvine in his 
Notes on Gold Mining, the Cornish pump is not suitable, and 
electrically-driven pumps are rapidly replacing it. 

Their efficiency for moderate lifts may not be so high as 


— р” “чан 


that of the Cornish pamp, but unlike the latter, it does not 
decrease with depth, and the cost of installing an electrical 
plant is so much less, that the interest on capital saved 
more than makes up for any difference, even at first. 

As yet, the steam engine for deep level hoisting has ds 
possession of the field as а motor for heavy 

ery; but the merits of the electric motor are such. 

that it should soon to displace the steam engine. With 
the electric motor, wear and tear, and therefore repairs, would 
be less, and with a proper installati on, the cost of fuel also. 

Mr, Irvine thinks that no ‘electrical drill has as впб- 
ceeded in supplanting the air drill, and that no electrical 
pump is handy enough, or, indeed, would stand shaft sinking 
conditions ; but he says that the transmission of рети ру 
com pressed air is not nearly so efficient as by electricit ity, and 
he suggests that ventilation of deep mines should be by an 
exhausting fan in the upcast shaft, supplemented by elec- 
trically-driven fans underground. He also suggests for 

g in many working levels, a combination of the elec- 

tric signalling a tus used from the bridge to the engine 
room on ships, with a bell signal arranged on two 


independent circuits with a common return. 


r Irvine says that milling has been much йг | 
and tha the mechanical efficiency attained representa 92 


In n his opinion, the methods of discharging tailings, which 
amount to 30,000 tons daily, should be as dine as possible 
automatic. 

We do not quite agree with the author of the paper when 
he says: “The alimee, after being reduced f rom 97 parts water 
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and three solid matter to tbree water and two solid matter 
are handled in centrifugal pumps, and pumped 
large settling tanks, in which five to six times its weight of 
cyanide liquor is first added to dissolve the gold, and then, 
after the gold is dissolved, the cyanide liquor is 

from the solid matter ш бшшш, and it is the difficalty 
of effectually doing this which constitutes the principal 
trouble in the slimes treatment.” | 

The efficient precipitation of gold from the slimes is by 
far the most difficult operation, and we do not think Mr. 
Irvine ought to have put under the same heading the pre- 
cipitation of gold from the slimes solution and the one from 
the cyanide solution. This,“ he says, “is effected by running 
the gold solution into a tank in which the metal is pre- 
cipitated by che electrolytic action set up by the action of the 
solution on zinc shavings, or by forcing a current of electricity 
through the solution from an outside source. | 
T be zinc method is the cheapest, and has, on the whole, 
proved itself the moet effectnal ; but no process has yet 
satisfied all the conditions of cyanide work." 

We are aware that a few attempts have been made to 
precipitate gold from the slimes solution either by the 
zinc shavings or by the electro-zinc but the proof of 
the precipitation is in the cleaning-up operation, and up to 
the present the electrolytic process has not been beaten, in 
spite of the drawback that the companies who use it have 
to pay a royalty to the African Gold Patents Company, who 
have the entire control of the electro-deposition of gold in 
the Transvaal, while there is no royalty to pay for precipitat- 
ing gold by zinc shavings. 

A large electrolytical installation has been started and suc- 
cessfully worked for a few months at the Sheba mine for 
the treatment of slimes, and the last mail from the Cape 
informs us that on May 21st last the 50-stamps battery of 
the Roodeport Central Deep Mining has commenced to 
crush the ore, and that the cyanide manager has, for winning 
the gold, an electro-depositing plant, and no zinc bores. 

We have also been told that there is, or there will be, this 
month, another electrolytic installation started for the treat- 
ment of slimes at the Lancaster Deep. 

The zinc method is neither the cheapest nor the most 
effectual, and electrolysis does not lose ground. 


CRANES, AND THE POWER TO BE USED 
WITH THEM. 


Тнів was the title of a note presented to the Engineering 
Conference by Mr. Walter Pitt; we are inclined to suggest 
that a more a iate title would have been: The Power 
to be Used with Cranes,” as it was to the question of power 
that the author confined himself. Taking in order hand 
power, steam, electricity, and hydraulics, he pointed out the 
positions in which each offered the greatest advantage, giving 
the preference to electricity for overhead travellers, end in 
cases where a central power station becomes necessary, or 
where the power has to be transmitted any great distance. 
After a few brief remarks on hand and steam cranes, the 
author traced the evolution of the overhead traveller, dividi 
it into three peri uare shaft, driven, driven, 
motor-driven, the latter being again divided into single- 
motor and three-motor driving. The single-motor crane, in 
which a shunt-wound motor runs continuously at constant 
, the various motions being operated by belts or friction 
clutches, as in the case of shaft or rope driven cranes, 


received brief mention. 

In the three-motor type each motor is geared direct to its 
own motion, without the intervention of clutches or belte, 
and the use of series-wound tramway motors is rendered 
possible, bringing with it the advantage of big starting 
torque and capability of responding to the driver's views as 
to speed. Of the various methods of speed reduction from 
motor to first motion shaft, practically two methods survive, 
namely, worms and cut gear. The author points out that if 
properly designed, even a worm will turn, and that if proper 
coefficients of friction are chosen, satisfactory resulta will be 
obtained. For the purpose of controlling three-motor cranes, 


P = 


in and out of 


liquid resistances had been used, but controllers of the tram- 
way type were now coming into favour. 

ydraulic cranes were briefly dealt with, and the author 
mentioned a novel arrangement designed by himself, in 
ызак the lifting gear of a crane is actuated by a Pelton 
w 
In contrasting single with three-motor cranes, we do not 
consider that the author stated the full advantages of the 
latter t In addition to those which he mentioned of 
big starting torque and wide variation of speed control, we 
might also point out that as the motors are series wound the 
large current at starting passes round the magnets as well as 
through the armatare, so strengthening the gap field just at 
the time when armature reaction is Ernie кы 
sparking and preserving the commutator, as each 
motor only takes current when it is doing useful work 
and is geared direct to ita work without the interven- 
tion of clutch gearing, the efficiency of the three-motor 
crane is necessarily higher than that of the single- 
motor t For the latter it is claimed by some engineers 
that as the motor ruus at an invariable speed, it is not pos- 
sible for the crane driver to waste time, while the electrical 
equipment requires fewer spare parts. The constant speed 
appears to us to be a doubtful advantage, as frequently for 
purposes of adjustment very slow movement is desirable, 
while, on the other hand, owing, perhaps, to the non-exist- 
ence of a trades union among crane drivers, it is not 
custo for them to run their cranes slow when fast speed 
is suitable. As to the spare parts, this seems a small matter 
compared with the great advantages offered by the three- 
motor type. 

As regards gearing, although it is possible to obtain, as 

the 1 pen а vey fair nich pel ы yis gear, such 

if o quality is hi and for a given 
тасса where space is not limited, ont gear, even if double 
оо will give equal or greater efficiency with lower 

ret сові. 


hydraulic pum 

shield, being moved forward from time to time as 
advances; current is led to the motor by mains from a 
generating station on the surface. · 


THE DISTRIBUTION OF ELECTRICITY. 


Mr. Tarre’s paper at the Municipal Electrical Association 
meeting deals with one or two changes in the practice of 
alternating edd 5 tend to show that oe 
arguments brought forward a few years ago to ve 
9 of this method of distribution ov over the 
irect current system have logt much of their point. It was 
said that many distribating centres fed by transformers sunk 
in holes in the ground secured good regulation and low coss 
of distributing mains and plant; but now we hear from the 
author of the paper that this system is being rapidly super- 
seded by the sub-station system with banked transformers up 
to в capacity of 200 kilowatts or more, and that it is recom- 
me that sub-stations should be above 8 We quite 
agree with the recommendation, but at the same time we 
ognise that such a change must greatly increase the diffi- 
culties of finding suitable sites for the transformers. 

When the demand is not sufficient to warrant the expense 
of sub-stations, Mr. Taite recommends that the transformer 
only should be buried below ground, and that the switch and 
fuse gear should be placed in a pillar-box above ground. This 
plan is a good one, and we have often wondered that it has 
not been more adopted for disconnecting boxes in direct cur- 
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rent systems, especially in those cases where, local authorities 
being the undertakers, the difficulties of getting permission to 
erect boxes above the surface are reduced to an almost 
negligible quantity. The importance of providing an ample 
number of disconnecting boxes is emphasised in the paper, 
and these remarks apply equally to all methods of distribu- 


tion, owing to the great facilities for testing which result 


therefrom. We do not, however, consider that they are во 
necessary for making service connections when single cables 
are used ав with a concentric main; as in our experience 
with single cables, it is not necessary to make the main dead, 
as only one conductor need be exposed at a time, and there- 
fore, with ordinary care, the chance of the jointer making 


в short circuit or receiving a shock may be practically 


eliminated. | 

The cost of service connections is a serious matter, and 
во long as it remains as high as £10 to £15, it will always 
be a hindrance to doing profitable business with the small 
consumer. It is to be noted that, in the detail statement of 
oost of a connection given in the paper, the meter and 
demand indicator together account for £7 out of a total of 
£11 14s. 61. The author points out that a gas meter can 
be bought for £2, and often remains untouched for years, 
and it is evident that the saving of 63. on the annual charges 
which would result if the cost of the electric meter could be 
reduced to the same figure, is worth striving after. The 
paper ends with the usual lamentation over the large pro- 
portion of the total cost which is represented by ae 
charges, and municipal engineera are recommended to keep 
down the capital invested as much as possible, and to build 
up a reserve fund, instead of paying large sums in aid of the 


rates. This may be excellent advice for those who have a - 


surplus to dispose of, but we are afraid that the. majority of 
municipal engineers are not yet in a position to profit by it. 
. We would, however, heartily endorse the recommendation not 
to pay large sums in aid of the rates, as it is manifestly unfair 
to tax those members of the community who have "үре 

the municipal venture for the benefit of the others who have 
. Btood on one side and done nothing to help it. 


COMBINED LIGHTING AND TRACTION 
WORKS. 


IT is easy or difficult to criticise a paper like that published 
on another page of this issue under the above title, accord- 
ing as we take into consideration either the intrinsic merit of 
the paper, or the circumstances under which it is brought 
forward. Due regard being paid to the latter, one has to 
check a great deal of the severeness of commenta that might 
otherwise be passed upon the bare merits of the paper as it 
stands, for obviously a paper intended to arouse a good 
discussion and bring forward facta from the experience of 
dap serves а very useful purpose—almost as much во as 
if it contained the facts itself. 

Mr. Rider's contribution to the Municipal Electrical 
Association meeting is of such a nature as that indicated 
above; he does not really attempt to do more than smooth 
out a level space on which the members may metaphoricall 
assemble and keep up a lively game with menta 
facts passing from one side to the other instead of balls. 

For there are two sides to this question, as well as to most 
amusements, and Mr. Rider admits it to state his belief in 
the superiority of one side—that of combined plants. 

His recipe for success is the use of accumulators for 
storage, and for coping with the peak, and he dismisses with 
the question, “why not accumulators?” the really complex 
problem of supply works for a big traction system. 

Such a method might perhaps serve for a place like that 
under Mr. Rider’s charge—Plymouth—but for cities of the 
size of Manchester, Liverpool, Glasgow, and others, he would 
require to give very elaborate estimates or actual facts before 
it could be said with confidence that the use of combined 
plants with accumulators would be more economical and 
satisfactory than separate stations and additional steam plant 
for dealing with heavy loads. | 

We are поб inlany way opposed to the use of accumulators, 


they are exoellent things for traction work—practically 
B g they are essential to it—bat we very much doubt 
whether Mr. Rider could possibly work a big tramway system 
in a large city from an ordinary type of lighting station plas 
a large battery—of course, with special traction generating 
lant. The double peak—from lighting and traction loads— 

ween 5 and 7 p.m. would be во great that his accumulator 
capacity would require to be at least equal to the maximum 
tramway output, and the practical tramway manager does 
not care altogether to rely upon a battery for all his current 
at a busy time, | | 

In discussing such a question, what is wanted is that figures 
(exact figures, too) should be given for each case—it is not 
much use theorising in an elementary fashion—and until we 
have either carefully made up estimates, or the actual 
results of experience in towns of like size and population, it 
will be extremely difficult for any one to say with accurac 
that combined works plus accumulators will give muc 
batter results than separate works either with or without 
accumulators. In spite of what Mr. Rider’s opinion seems 
to b», an enormous amount of difference is made by the size 
of the town in question, and we shall hope shortly to help 
elucidate the matter by means of such details as are gradually 
becoming available by the big towns taking up electric 
traction. | | | 

Mr. Rider, by the way, believes in discounting the future 


considerably ; his classification of towns as 


1 | 8 possessing 
arate or combined works includes several with regard to 
ich it is a little premature yet to . Manchester, for 
instance, has not begun to work its tramways yet, and 
the same may be said of Bolton, Southampton, and Wolver- 


ham ton, and Mr. Rider’s expression relative to these, viz. : 


Be 
W 


What has b2en decided upon,” savours too much, in our 


opinion, of “the little tin god on wheels” of municipal 
self-assertion, ав though, indeed, whatever a looal authority 
decides upon syso facto baoomes law. г 

Brighton, too, can hardly be brought forward as an 
instance of a town where combined works are used for 
municipal electric lighting and a tramway “ company- 
owned." So far as we are aware there is no such arrange- 
ment at present existing. However, this correction of detail 
in his facta cannot be said to affect the principle involved, 
though it makes a differenoe to the value of his argument 
from the mere proportion of combined to total works. 

The three points mentioned by Mr. Rider against combined 
works, and forthwith comb ited by him, are not of equal 
value. The first one—that of difference in character of 
load, is of some, bat not the utmost, importance. Although 
there are on the ave tramway system at least four 
distinct peaks of moderate height in the day (viz., 5 to 8 
a.m., 12 to 2 p.m, 5 to 6 pm., and 9 to 11 p. m.), yet the 
load may, with the accumulators which Mr. Rider во 
ardently advocates, be pretty well evened out for the entire 
day. Bat if the lighting load is superadded, it makes a very 
great difference. Either extra generating plant or a battery 
big enough for the entire evening peak must be added to the 
lighting plant. 

The main argument against combined works, from the 
tramway point of view, is the second one named by Mr. 
Rider—that of cost per unit. It seems hardly possible for 
any combined works to produce current for the tramways 
as зе Н as from a traction power house alone, even when 
accumulators are employed. The lighting load is economi- 
cally bound to be a drag upon the traction load, and though 
the net joiat result may be all right from a ratepayer's point 
of view, yet the Tramway Committee may with fairness ask 
why their undertaking should be called upon to bear some 
of the burden of the municipal electric lighting enter- 


prise. 

The third argument mentioned by Mr. Rider—that of 
unreliability—-may be dismissed at once as valueless. 
Important as the continuity of a tramway service may be, 
that of electric light supply is nowadays still more 80, and 
if the electric light works are capable of breaking down the 
same thing may happen with even minor consequences in 
the case of electric traction. 

To summarise the question briefly, we do not see very 
much to be made either way. A combined works certainly 
saves some amount of land and buildings (though not! very 
much when we oonsider the space required for battery 
stations), there is an economy in the staff and management, 
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and Mr. Rider seems to think that the steam generating 
plant may be considerably less—which we doubt. 

But what is all this worth? For a combined system with 
extensive traction load, we have, on the other hand, a 
large outlay on batteries, fully equal to what would be 
required for generating plant, and the logs in the batteries 
will almost equal the interest on cost of generating plant 
standing idle. 

At present, it looks as though there were nothing very 
much in it either way, whilst the advantages of high tension 
generating plant with transmission to sub-stations (which 
may quite well have their own regulating batteries) are 
already proved by actual results with large outputs. 

Mr. Rider may b: all right in his theory for comparativel 
small towns, but the big towns and cities are to be dealt wi 
in quite another way. 3 


MUNICIPAL ELECTRICAL TRADING. 


Among the papers read before the Bristol meeting of the 
Municipal Electrical Association is one on the above topic, 
which its great length precludes us from publishing, 
from the pen of Councillor George Pearson, chairman of 
the Electrical Committee of the Bristol Corporation. To 
name the writer and his office is but another way of saying 
that the subject is handled with ability, and the conclusion 
of the whole matter a powerful plea for municipal trading. 

It is of the nature of things Mr. Pearson should look 

forth on municipal enterprise with the eye of faith. He is 
able to produce figures, such as that of the investment of 
150 millions of money by local authorities during the past 
50 years in public works, with fairly profitable results 
financially, snd undoubted public benefit. He is able to 
come. beſore his Bristol audience and point to a sufficiently 
gratifying issue of Bristol’s venture into the field of elec- 
tricity supply. To argue from these premises that municipal 
trading is good, and should inclade in its scope electrical 
enterprise, is but a natural step. With the former thesis we 
concur in part, with the latter we join issue. 
. We think it would clear the way to a better understanding 
between the '*municipalist" and “individualist” schools if 
they could bring themselves to see with Mr. Pearson, that 
municipal trading has its proper uses and its natural 
limitations. He says, and the view is noteworthy having 
regard to its source :—“ I think municipal trading should be 
confined to the provision of those necessities of civilisation 
which are so large as to be beyond the power of individual 
effort to supply, and which do not form p of any Govern- 
ment department. The effort of individual will 
generally produce more economically than either a company 
or a local authority; but as between a company and a local 
authority there is, economically speaking, very little to 
choose.” This very, fair exposé of a sturdy municipal 
advocate’s position narrows the straggling maze of con- 
troversy to clear and well-defined . 

In the first place it disavows tbe title of the more ardent 
municipalist to start on a career of municipal manufacture— 
a right, it will be remembered, sought by 70 local authorities 
in the last session of Parliament in regard to dynamos, 
motors, and other electrical apparatus, and very properly 
refused. We imagine no sensible person conterds that the 
manufacture of electrical apparatus is “ beyond the power of 
individual effort." We believe Mr. Pearson's views are or 
will come to be shared by the majority of thoughtful rate- 
payers, and that we shall hear no more of municipal electrical 
manufacture. 

In the next place it tempts us to turn upon Mr. Pearson 
the weapon he himself forges, and to retort that the good 
results at Bristol are less a justification of municipal enter- 
pue than a tribute to the “ individual effort" of a capable 

usiness man acting as chairman of the Electrical Committee. 
For it will be found on analysis of the figures accompanying 
Mr. Pearson's paper, that while municipal enterprise has 
fairly justified itself in certain fields, in that of electricity 
supply it presents as a whole an unprofitable showing when 
debited with charges of an administrative character and 
with depreciation, such as would appear as a matter of 
course in the profit and loss accounts of private enterprise. 


We need not quote specific instances in proof of this, which 
are numerous and of common knowledge. 

Mr. Peargon's quarrel is thus not with individual enter- 
prise, for which he advocates preference, but with that of the 
public company, which for various reasons he deprecates as 
contrasted with municipal effort in the same fields. We 
find ourselves unable to follow his conclusion; and this 
mainly on the broad public ground that the operations of a 
company are subject to the stimulating ¢ffect of competition, 
while those of a local authority are not—at any rate at 

sent. Every student of economics and history knows 
what this means and whither it leads. We give Mr. Pearson 
the credit of implicitly appreciating this also, for he ғаув :— 
“ All that municipal traders ask is a fair field and no 
favour. Let us have no artificial supporte to municipal 
trading, indeed, let us have no supports which are not given 
to companies under similar circnmstances.” 

This is common ground on which all moderate men may 
meet and agree. But, unfortunately, it is the voice of a 
municipal Daniel crying to ears of a hitherto deaf majority 
of extremists ; for these claim that private interests should 
not, while a local authority should, be protected by monopoly 
when undertaking electricity supply for light or traction. 
This 5 N was E i. root of р 
opposition to the electric power distribution proposals 
last year. The debate in the House of Commons on this 
question gives evidence that independent men are beginning 
to appreciate the issues at stake, in spite of the unsteadying 
pressure of municipal caucuses. 

Mr. Pearson states his reasons for preferring municipal to 
public company enterprise, which consist generally of a 
summary of the undesirable practices to which less scrupulous 
company administration is prone. These we are the last to 
deny ; and join with him and all others who desire to see the 
path of the evil-doer strewn with difficulties. But to 
condemn company electrical enterprise in general because 
there has been some trafficking in powers, is, in our view, to 
overshoot the mark, because such instances have been 
remarkably few in this country, and under our system have 
a gratifying tendency to recoil on the promoter’s head. Mr. 
Pearson also, we regret to observe, descends from principles 
to persons, by making an attack on the leaders of the 
* individualist " ог private enterprise” campaign. 
The dissection of motive is a dangerous practice, and 
liable to undo the operators unless their own hands are 
scrupulously clean. We have heard it suggested by many 
men who are in a position to express an opinion, that the 
fervour of the municipal faith is not wholly dictated by dis- 
interested love of one's fellow ratepayer, but contains a less 
ethical element in the form of increased Parliamentary and 
other fees for town clerks, enhanced importance and 
remuneration for borough engineers and electricians, and 
pleasant little excursions to London and the Continent for 
electrical committees. 

But we prefer to leave the unprofitable atmosphere of 
ME reorimination, and to return to the main theme of 

r. Pearson’s temperate and clearly thought-out eseay, from 
which both sides have much to learn. To the anti- 
Wn pr who is stil 80 narrow-minded as to decry 
local-authority enterprise of every description, his figures 
sfford in certain respects a crushing reply; while to the 
fanatical municipalist whose articles of faith are sammoned 
up in the commandment, ‘‘ Corporations first, and the rest 
nowhere,” we earnestly commend the foregoing conclusions 
of one of their leaders of proved ability, to the effect that 
(a) individual should have preference to municipal enter- 
prise ; and (2) if both are in the running, a fair field and no 
avour to either. 


THE INSTALLATION OF STEAM BOILERS. 


II. 


(Continued from page 973.) 
MATERIAL. 


The modern steam boiler has but one material of con- 
struction, mild steel made on the open hearth system. We 


need not say much of open hearth steel further than that it 


Vol. 44, Me. 1,196, Јсив 23, 1899.) 


THE ELEOTRIOAL REVIEW. i 


1011 


is made by two processes, the acid and the basic, so called 
because the furnace lining is siliceous or calcic. The 
first, or acid process, demands а raw material free from 
a for it is not fitted to remove pam 
n the 

enables cheaper grades of phosphoric pig to be employed 
| огіс А 

Certain failures of basic неа a occurred to cause 


hesitation in its soa back but there is no reason why 
basic steel should -not 


y 
should be from 55,000 to 65,000 lbs. per square inch of 
cross section, the elastic limit 33,000 to 44,000 and the ex- 
tension when broken 25 to 30 per cent. in 8 inches, the 
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reduction of area at the point of final rupture being 50 to 
60 per cent. For furnaces ex to compressive stress 
the ultimate strength may be 50,000 to 60,000, the elastic 
limit 80,000 to 40,000, the elongation 25 to 30 per cent. in 
8 inches, and the reduction of area 50 to 65 per cent. 


_ The following table gives some resulta of tests made for 


the writer on steel plates for a boiler :— 


Use of plate. Ibs. per sq. in. Elongation in 10”. 
Shell eee eee 64,960 23 per cent. 
: e o. 63,960 93 „ 
гае “an 60,480 24 m 
Flue tubes... sss 59,800 25 РА 
ves 60,480 24 а 


These limits provide for ће duotility which is the most 
important ear of boiler piate, and is not only essential 
in the process of flanging, but also ensures longevity with 
safety. Rivets may be of softer steel, 

Good boiler steel should have less than 0 04 of phos- 
phorus in its composition, and not over half this amount of 
sulphur. Carbon is contained to about 0:16 ; manganese to 


0:50. Manganese counteracts sulphur. P reduces 
ductility, and is thus very undesirable in steel which is to be 


Steel plates can be now bought of such size as to enable a 


boiler shell 9 feet diameter by 30 feet long to be built up of 
four plates only. 
The standard size of boiler now used measures usually 
8 feet diameter and 30 to 32 feet long. For а pressure of 
150 Ibs. per zquare inch the shell plates will have a thickness 
of I inch, the end plates of 1] inch to ł inch, the first and 
last furnace tube plate å inch, the remainder тӯ; inch, while 
the stay gussets will be of ,°,-inch plate. The above thick- 
ness of shell would be insufficient without proper care of the 
riveting, pours will $ Aires with 28 le butt-straps as 
g.1 or fig. 2, which represent alternative systems of 
пш. d object * the third baie rivets at e 
spacing is to reduce the proportion cut away by 
rivet holes. With properly proportioned joints the peroent- 
age of atrength of the joint to the solid plate is measured by the 
ratio of the distance between the rivet holes to the distance 


\ 
\ 


ст? 


P 


Fia. 3. 


from ee to centre of the same. Thus with a pitch of 
6 inches and a rivet hole of i inch the ratio is 41 to 48, or 
(6—4) to 6 = nearly 854 percent. It is stated by the Man- 
cheeter Steam Users’ Association, however, that the calcu- 
lated percenteges of th are not secured in actual joints. 
Needless to say every hole in & boiler should be drilled in posi- 
tion. This can be done. After drilling the are taken 
apart and the burr caused by the drill is removed. When again 
t the rivet holes should come fair to each other. 
n riveting up the rivets are not put in next to one another, 
bat a length of seam, particularly when circular, has first 
inserted in it rivets at opposite diameters, then at other 
opposite diame so that any possible slackness between 
two rings of plate will not be all run together but distributed 
round the whole circle. Before rivets are inserted it is usual 
to draw the rivet holes fair and opposite by means of a steel 
taper pin. When all the holes have been drilled in place the 
абтевв necessary to be thus exerted upon the plates is v 
trivial and must not be confounded with drifting, which is 
an intensified V to plates 
whieh have never been truly puno In addition to the 
drilling of holes the plate edges are also planed to an angle 
of about 15° as per fig. 3, and when pat ther and 
riveted up the joints ought to be tight. This is rarely 
the case, and means are taken to make them so. The 
oommon method is to caulk the joints inside and outeide 
the boiler with a narrow tool. The practice is bad in 
two senses. The narrow tool drives the plates apart and 


Fia. 4. 


injures the surface of the lower plate and causes corrosion 
to be more easily set up. In the first place only a wide tool 
or fuller ought to be permitted, as shown by the dotted lines 
in fig. 8, and secondly, no work of this description should be 
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allowed upon the water side of a plate. With the planed if even strengthen the of plate in which they are 
edge and wide tool of fig. 8 the upper plate is simply swelled pl Even if they do they add no strength to the furnace 


generally against the lower and any openness of joint 
closed thereby. As no longitudinal rivet ы» can be allowed 
below the water line, it follows that the longitudinal joints of 
the single plates which form the shell must be placed alter» 
nately left and right between the water level and the vertical 
centre line. The most delicate part of a Lancashire boiler 
is the end plate, for, if not carefully constructed, there is 
always danger of corrosive grooving of the end plate round 
the upper edge of the furnace attachment angle iron or 
flange, or of the root of the angle itself, This wasa common 
occurrence when end plates were made very stiff. The heat 
of the furnace causes the fine tubes to lengthen and to 
camber upwards, and these two actions combined thrust 
outwards the top edge of the furnace angle ring attachment 
and throw great stress on this and the plate. It was perceived 
that this action was most severe where the gusset stays were 
most rigidly attached to the plate, and a certain area or 
breadth of unstayed plate was found to be necessary. At the 
present time there is a distance of 10 inches allowed between 
the lowest rivets of the gusset stay angle irons and the outer 
ring of rivets attaching the furnace tube to the front plate. 
The gussets being flat plates have no elasticity of form, and 
hold the end plate very rigidly where attached to it. 

The writer is not aware of it ever having been done, but 
it appears to him that a desirable elasticity would be obtained 
by ing the gusset plates into a series of flat corrugations 
as in fig. 4. Experiment would probably be required to show 
how far the mm would be useful, and to what extent the 

lates should be corrugated, the corrugations, of course, 

iminishing to zero at the edge next the shell, their object 
being to spread the movement due to expansion over the 
whole surface of the plate, so as to diminish the intensity at 
any locus. The amount of corrugation might also be calcu- 
lated. Obviously, any boiler maker could arrive for himeelf 
at a suitable proportion by commencing in some one boiler 
with very slight amounts, and carefully noting behaviour on 
test, and slowly increasing the amount for subsequent boilers 
until he arrived at sufficient and satisfactory elasticity. So 
far a perfectly satisfactory elasticity has not been found; it 
cannot be found with an absolutely straight and flat gusset 


йау. 

It will be noticed that the first ring of the furnace and 
the back ring of the flue are made stouter than the remainder 
of the furnace tubes. This is because of the stress upon 
these rings at the end plates, and it is considered better to 
. thus use stouter plates than to use an additional angle ring 
over the connecting flanges. It should also be explained 
that the connection of the front end plate to the shell by an 
outside angle ring while the back end plate is flanged or 
otherwise connected inside the shell, is due to the necesear 
elasticity sought in the front end, more particularly wit 
room for a sufficient number of rivets which can be secured 
at the back end by reduotion of the diameter of the tubes to 
the extent of 6 inches. 

The arrangement of gusset plates is such that at the shell 
they are spaced an angular distance apart such that the arc 
between them is about a fourth of the shell diameter. The 
shell plate which carries the manhole mouthpiece is usually 
made double to provide the strength lost by the gap. Man- 
hole mouthpieces are best of cast-steel or pressed out of steel 
plate, and their internal diameter of 16 inches is fixed as one 
that will permit the easy entrance of a man. Similarly, the 
mudhole mouthpieoe is made 15 inches x 11 inches inside 
to permit of fairly easy entranoe. 

oth where attached to the end plates, and to the shell the 
gusset stays are made a close fit between their containing or 
attachment angle irons and are secured by properly closed 
rivets. 

Being in compression the furnace tubes were for long the 
work port sen of a boiler, The nans taken to strengthen 
its „ wets Tnm of apgle or tee поп or Bowling Loops, but 

: v v ple то the Adamson flanged seam, This 
ea ss ep pt elt vapable о: uffo ding, accoruing to ite spacing, 
any derired strength to a tube, and is still employed for the 
highest prea-ures, though corrugated and ribbed plates are 
much used in marine work. The flanged seam has a great 
Virtue in that nowhere is more than normal plate thickness 
expos-d to flame. Some boiler makers corsider that tubes 
are stiffened by welding in cross water pipes. It is doubtful 


which really most requires strengthening. It has been 
shown that they do not facilitate ciroulation, while it is 
certain they cause smoke and porn thorough cleaning of & 
boiler, They ought never to be employed, 


(To be continued.) 
сс EEEE 


THE THEORY OF THE WEHNELT 
INTERRUPTOR. 


Walter’s opinion, by the fact that hydrogen only is æt free 
on the cathode. I 


Then the temperatare ay Ag | 


sufficiently non-conducting to cause a considerable reduction 
of current. The self-induction in the primary coil there- 
upon produces a considerable increase in E.M.F.; the layer 
of steam is eleotrolysed into a mixture of explosive gases 
and finally exploded by a spark. The пр drives the 
liquid completely awey from the ancde, and produces thereby 
a complete momentary cessation of the current. The cur- 
rent is, however, always unidirectional, never alternating. 
The presence of self-induction in the circuit is necessary to 
obtain enfficient E. M. F. to electrolyse the steam and explode 
the mixture of oxygen and hydrogen. 

Walter considers that the construction of the nt in- 
duction coils will have to bs considerably modified to get the 
best results with the Wehnelt break. The thickness of the 
wire in the primary and secondary coils will require to be 
increased to prevent overheating ; and better insulation will 
be кап. віпое the extremely rapid breaks produce a 
tension in the coils which is almost electrostatic. Another 
important point is that the primary coil should be tuned to 
the break, $.e., for each break there isa definite self-induction 
in the primary which gives the best results. 

The Wehnelt break should be made во that the length of 
the platinum anode, which projects into the electrolyte, can 
be readily adjusted. The platinum wire is, for this reason, 
made to slide in a glass or porcelain tube. The length of 
wire which projecta from the end of the tube can be regulated 
by a screw or other suitable adjustment. For every tube 
and induction coil there is a certain length which gives the 
best result, As a general rule, for soft tubes, the length 
should be shorter, and for hard tubes longer. In practice, 
however, it is best to commence with a short length, вау, 
1 mm., and gradually increase this till the best result is 
obtained. The magnitude of the current which produces 
the explosive break increases as the length of the platinum 
increases ; and the theory of the induction coil shows that 
the tension іо the secondary is | sid eium to this breaking 
current and the suddenness of the break. The frequency of 
the breaks is reduced by increasing the surface of the anode, 
but not to such an extent as to neutralise the effect of the 
increase of the breaking current. 

As already mentioned, one of the most important con- 
ditions for the successful application of the Wehnelt break, 
is the use of a primary coil with a definite self-induction. 
The primary coil which is best suited for the ordinary break, 
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does not, as a rule, give the best resulta with the Wehnelt. 
For instance, Walter found that the Wehnelt break on bis 
50-cm. induction coil gave a spark of only 10—12 cm. ; but 
when i primary was replaced by the primary of a 
80-cm. coil, the effect was tripled. Walter recommends 
that every induction coil should be supplied with an extra 
үш coil specially designed for use with the Wehnelt 


The breaking current in the primary to produce a given 
length of secondary spark is much greater than with the 
ordi break. From this it may be inferred that the output 
of a 001] per unit of energy supplied is not so great with the 
Wehnelt as with the ordinary break. The output per anit of 
time, or what may be called the horse-power of a coil, is, 
however, immensely greater with the Wehnelt. 

hese investigations of Walter’s may be of considerable 
the efficiency of Rintgen ray apparatus 
in which the Wehnelt is used. Walter bas obtained a 
Róntgen photograph of the pelvis in 10 seconds, and he 
thinks that this time may yet be considerably reduced. 


THE REPORT OF THE PACIFIC CABLE 
COMMITTERE. 


(Continued from page 969.) 

BrEsipES the General Report of the Committee which we 
concluded last week, another Report dated London, Decem- 
ber 16th, 1896, was furnished to the Canadian Minister of 
Trade and Commerce by Sir Sandford Fleming, who was 

esent during the examination of all the witnesses in the 

lonial Office. This T: is not appended to the 
English Blue Book, but will be found on page 78 of the 
Canadian Blue Book, “ Documents Relating to the Proposed 
Pacific Cable,” Ottawa, [No. 51, 1899] issued on May lst 
of this year. 

We now propose to deal with the subjects on which 
evidence was collected by Lord Selborne’s Committee :— 

I. Is the laying of such a cable practicable from a 
technical point of view ? 

To judge of this it was first necessary to have information 
concerning the depth and nature of the bottom of the 
Pacific Ocean in the area through which the projected cable 
would probably рза. | 
At the inception of the Pacific cable scheme the informa- 
tion on the subject, although considerable, owing principally 
to the soundings obtained by the Callenger and the United 
States 8. T'uscarora was still so incomplete as to permit the 
opponents to the Pacific cable scheme to refer in the Press 
and elsewhere to the “vast and unexplored depths of the 
Pacific,” and to allow the late Mr. Patey изип the 
Post Office, when кшк iani before the London Con- 
ferenoe, 1887, to state depths of 12,000 fathoms were 
found in the Pacific Ocean, a statement which also appears 
in & minute supplied to the South Australian Government 
by Sir Charles Todd, the Postmaster-General for that colony ; 
needless to say, nothing approaching such a depth has ever 
been found in any ocean. 

Since the Ottawa Conference in 1894 recommended a 
further survey, this work Las been carried on, at first inter- 
mittently, but lately almost continuously, by the Hydro- 
graphical Department. The soundings thus obtained are 
reinforced by the excellent lines of soundings made by the 
не States Government in 1892 жр Oalifornia to the 

waiian preparatory to the laying of an American 
cable to connect these places. This survey took three months 
e make, and over 500 feet deep water soundings were 
en. 

As regards the Pacific Ocean generally, we have now some 
1,950 soundings over 500 fathoms in depth, which relate 
directly to the route along which it is proposed to lay the 
cable, and there are altogether some 500 more, which 
throw some considerable light on the subject. It has been 
generally admitted in evidence that nowhere along the line 
is the depth much greater than that in which cables have 
already been laid and ра ар, the greatest depth being 
some 3,200 fathoms, but the general average being con- 
siderably leas, Mr. Lucas, although he considered the Pacific 


Ocean “a very favourable place for a cable, and a place where 
a cable will probably have a long life when once laid down,” 
drew attention to the danger of shallow patches or of deep 
holes which might be encountered, a local depth up to 5,155 
fathoms having been found. 

Attention was alao drawn to this point by the represen- 
tatives of the Eastern Extension Company, but Sir Sandford 
Fleming’s evidence shows that this local depression is many 
hundreds of miles off the cable route, lying, as it does, to the 
east of the Kermadee Islands, and 600 miles north-east of the 
northern point of New Zealand. In reference to this de- 
pression, iral Wharton, after giving his reasons for such 
an opinion, said: “ I should not expect to find these very deep 
soundings on that long route,” referring to the Vancouver- 
Fanning Island section. To the south of Fanning the 
soundings are already sufficiently numerous and well distri- 
bated to show that there is no likelihood of any such local 
depreasion existing in that ion of the route. Another 
guch local depreasion is f in the Atlantic where 4,561 
fathoms is met with within about 60 miles of two cables 
which were laid respectively in 1870 and 1871, and which 
are still working well and free from interruption. — 

Sir Saul Samuel managed to extract evidence showing that 
as far as the distribution of coral is concerned, the Pacific is 
very much freer from such da than the route followed 
by the present cables to Australia ; it was poten out by Mr. 
Herbert Taylor that “the Red Sea is full of coral, the first 
cable lasted many years very well.” There are no less than 
four cables forming part of the Eastern unl Seta qe 
system which pass through the coraliferons Red Sea, and 
these seem to be not much more subjeot to interruption 
than any other portions of this company’s cables. It was 
alco shown that for several hundreds of miles the Eastern 
Extension Company's cables to Australia lie in shallow and 
coral-floored seas. 

As to the completion of the survey along the Vancouver- 
Fanning Island route, this should not take much more than 
three months, if it were undertaken in the same way as that 
adopted by the American Government in making the 
survey between San Francisco and Honolulu, and we 
understand that H.M.S. Egeria has been told off to do the 
work, 

We are astonished to notice in Admiral Wharton’s evidence 
that sounding operations are not ied on continuously 
during the 24 hours on the vessel engaged in this duty. As 
to the possibility of laying a cable between Vanconver and 
Fanning Island, none of the witnesses examined dispute the 
practicability of this, although varying opinions were 
expressed as to the size of core which might be necessary ; 
bat this latter point we will deal with under the heading 
of revenue. l | 

Ав ге C кн See ihi 
5 ago sacrificed her opportunity of taking over the 
Ha Islands, which would have formed a convenient and 
important station on this route. In referring to Fanning 

Palmyra Islands, Admiral Wharton draws attention to 
the steepness of the slope, but in Mr. M. Н. Gray’s evidence 
no difficulty is anticipated on this acoount. It 1s generally 
admitted that the bottom of the Pacific is soft, and of a 
kind favourable to the life of a cable; it is also stated by 
several of the witnesses that the depth of the water is a dis- 
tinct advantage as far as concerns the durability of the 
cable. 

With the general question of durability of cables we will 
deal later on. 

As far as concerns the possibility of laying a cable of a 
class suitable for the Vanconver-Fanning Island section, 
some of the witnesses have, in our opinion, rather too readily 
assumed that a cable such as that laid acroas the Atlantic for 
the Anglo-American Telegraph Company in 1894 (having а 
core of 450 lbs. of copper and 400 lbs, of gutta-percha per 
nautical mile) is the extreme ible limit of size and 
weight. This opinion seems mainly to be founded on the 
fact that this cable is the largest which has hitherto been 
laid; and also that, as pointed ont by Dr. Muirhead, the 
laying was not achieved without trouble. | 

The difficulty is reported to have been due to “the stiff- 
ness of the conductor "—the conductor in this case was made 
ap of a layer of copper wires of small gauge, surrounding à 
very large central ор wire, and it is easy to understand 
that the knuckling of a thick non-elastic wire under bending 
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or other strains is a disadvantage, inasmuch as it tends to 
the decentralisation of the conductor when a straight pull is 
put on the cable. 

Whether, however, the difficulty experienced was due 
either to the defect inherent in such а type or to insufficient 
brake power is not of great importance, as this special style 
of core need not necessarily be regarded as limiting the pos- 
sibilities of cables made up in other ways. 

To sum up the evidence given as to the technical prac- 
ticability of laying this cable, the matter seems to be beyond 
question perfectly possible, and we are quite in agreement 
with tbe opinion expressed in the report of the committee on 
this division of thessnbject. | 

(To be continued.) 


THE INSTITUTION OF CIVIL ENGINEERS’ 
CONFERENCE. 


ECONOMICAL TRANSMISSION AND DISTRIBUTION OF 
ELECTRICITY FROM A DISTANCE. 


By HORACE FIELD PABSHALL, M. Int О.Е. 


Iw introducing for discussion so broad a subject as the economical 
distribution and transmission of electricity from a distance, only a 
very general statement is possible, since local conditions cause widely 

different conclusions to be arrived at iu different cases. 


The subject may be sub-divided into :—(1) л 4 NS 
on 


(2) economical transmission ; and (3) economical distribution. 

1. Economical Generation.— There is not mach to be said on the 
subject of economical generation, if the electrical conditions alone 
are considered, since the difference in efficiency, cost, and main- 
tenanoe between types of generators, whether continuous current, 
alternating current, or multipbase, is but small. 

Ia dealing with multiphase transmission, there may arise con- 
ditions where the use of -step-up transformers will be found more 
ва commercially than the use of generators working at very 
high pressure. 

2. Economical Transmission.—In the transmission lines, so far as 
the cost of conductors is concerned, and the efficiency in transmission 
up tothe commercial limit of cost of generating or transforming appa- 
ratus, there is a direct in ircreasing the voltage where overhead 
lines are permissible. here underground cables have to be con- 
sidered, with the present knowledge of cable making, it may be said 
that 20,000 volts is the safe limit. 

3. Economidal Distribution.—This has to be determined with 
reference to the conditions to be maintained in the consumer's 
citcuit. These conditions are, as to whether continuous or alter- 
nating currents are most adaptable for a particular set of local 
conditions, or whether the combination of both could be made to 
meet the widest range, and, finally, what conditions as to voltage 
drop have to be maintained. Either for lighting, or in earth 
рш for electric traction, a very small voltage drop only is per- 
m 

A number of small electric sub.stations will, from a commercial 
point of view, be found more economical than would be the case if 
each were to be a complete 


Numerous sub-stations involve lower efficiency in transformation, 
higher first cost of plant, and heavier attendance charges. On the 
other hand, a saving is effected both in feeders and distributors, and 
the efficiency of transmission is increased, due to smaller feeder 
losses. Any general rule as to the most economical number of sub- 
stations to employ is impossible. For a i case of fairly 
uniform distribution отет a large area at а rate of 1,000 kilowatts or 
more per equare mile, a radius of distribution of half а mile would 
be warranted from economical considerations. 

Smaller supply densities and in general ununiform distribution 
will increase the economical radius of supply, and diminish the best 
number of sub-stations. 

With short feeders the farther advantage is obtained that the 
feeder drops are smaller, and the consequent variation of voltage at 
different parts of the system through different feeders loading up 
irregularly is largely eliminated, with consequent simplification in 
ри better service, and more economical running of the 
pian | 

T'he arrangement of sub-stations has also to be considered in respect 
to the nature of the load, so that, in the case of the average load, the 
eit due to friction and hysteresis will be balanced against the C?R 

OBBeB. 

In general, it may be said that single-phase transmission has had its 
day. In any scheme, even though designed primarily with a view to 
lighting distribution, it becomes necessary to take into account probable 
demands for power. S0 far, the single-phase motor has not been а 
success, and in districts where single-pbase plant has been laid down, 
special arrangements are being generally made for the supply of con- 
tinuous current for power purposes. 

The gradual perfection of the generating apparatus, so that 


current can be obtained reliably at very high voltage, the high 
efficiency of the transmitting mains, with the 
transformers and rotary converter, and the great flexibility of such 
system, has led many engineers to believe that multiphase transmis- 

on with rotary converters and continuous current distribution will 
be the ultimate system in dealing with large powers over any ex- 
tended area. The popular formula amongst the more ive 
engineers is to use multiphase transmission at a periodicity of 25 to 
50, at from 5,000 to 40,000 volts, acoording to the distance and con- 
ditions of transmission. 


eory 
laid down, and there is at the present day £y of experience as to 
its working in practice. The early аен e 


gn 
and in the rotary converter itself. It bas been found necessary to 


In England, on account of the stringent regulations in connection 
with the working of tramways, multiphase currents become econo- 
mical at less ce than in most other countries, since the losses 
due to transformation are compensated for by the advantages gained 
by centralisation. The only two notable mo ae installations in 
the United Kingdom 5 those of Dublin and Middlesbrough. 
There are, however, the installations of the Oentral London 


Railway, the London United Tramways, and the Glasgow and Metro- 


the multiphase s 
economical resul 


In the absence of the author this paper was read by Mr. Orompton. 

Mr. Taos. PARKER said that there wa) very little definite infor- 
mation in the paper. He himself thought that there was no need to 
use three-phase currents, as his firm were quite prepared to build 
direct current machinery up to 2,500 volts, and he thought it would 
not be difficult to build them for 5,000 volts. It was objectionable 
to have a plant which required synchronising. 

Major OABDEW said that with ү to difficulty of synchronising, 
it might be best to generate at high pressure direct and change to 
three-phase by transforming up for the feeders only. For two-phase 
work four conductors would generally be needed, as with three wires 
the angle between the phases was unequal. 

Mr. Овомртон thovght the subject very fascinating. He agreed 
with Mr. Parker to a certain extent, but there were limitations. He 
was prepared to tackle direct current work up to 2,000 volte, but 
what about electrolysis. His friend and late works on d i 
Hayward, who was now in the United States, kept him well posted 
up; he had carried ont a plant for the Telluride Company at 
40,000 volts, and 20,000 volts was used on the Continent. Generators 
could be wound direct for 20 to 25,000 volte, 500 kilowatt machines 
were being built up to 10,000 volts, and 700 kilowatt machines from 
15,000 to 20,000 volts. The percentage of failures is lower than with 
low pressure plant in England. Why should not three-phase current 
be used right on to the motors ves on the trams? Mr. 
Brown did this with a double pom d 

Mr. Owan said that the New York Elevated Railway were putting 
down 16 4,000-H.P. machines, and these were wound direct for 
10,000 volts; underground cables were being laid all over Manhattan 
Island, and a frequency of 25 periods was adopted. 

Mr WILson por d Е would be considera arte difficulty in 
synchronising with po y 
were driven by steam М. ре with early cut off. 

Mr. MavoB, referring to synchronism, thought that possibly the 
speed of the engine might be varied. 

Mr. Нлммоир thought that lighting was now a very small part of 
the problem of electrical ineering. He noticed that the author 
advised sub-stations, but in y he had 17 feeding points, and 
he would strongly object to have moving converters at such a number 
of points. There might be difficalties in putting two-phase machines 
into parallel, but doubtless it would be easily got over. 

Prof. KzNNEDY referred to a table of costs of copper and noticed 
that the price of the metal had risen to £78 per ton. If the price 
still rose it might become desirable to use aluminium for conductors. 


THE COMPARATIVE ADVANTAGES OF ELECTRIOITY, 
STEAM AND OOMPRESSED AIR FOR MINING PURPOSES. 


By Henry Brane Onirpzg, M. Inst. O. E. 


Tum comparative advantages of electricity, steam and compressed air 
for mining purposes opens out a large field for discussion; but for 
the purpose of this meeting it may be possible to lay down a few 
general principles without being accused of only skimming over such 
an interesting subject. 
Surface.—Here in almost every case steam isthe most ada 

and economical, and, therefore, most commonly used; and it can 
only be in exceptional cases where it is proposed to on some 
new branch of colliery work that electricity can su com- 
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pete with steam, and then only when it is not possible to erect 
boilers, chimney-stacks, &c., or carry the steam а considerable 
distance in large pipes, or not thought advisable to have tbe hauling 
engine inthe mine. Io this event it has been found that by putting 
the dynamo or рен plant near the boilers, and са g the 
cable in the ordinary course, electricity can be used on the surface, 
е conducted down the shaft Ly putting the cables in 14-inch iron 

pes. 

In the Shaft. —There are some cases where steam pumps are fixed 


in the shafts, balow the water-bearing strata, where the water is. 


caught and lifted to the surface. It is seldom possible to use steam 
for this purpose, except where the pumpe happen to bein an upcast 
shaft, which is very infrequent; but where this is the case of course 
to some extent the heated steam pipes and the exhaust steam assist 
the ventilation; but, on the other hand, the pump suffers by reason 
of being fixed in an atmosphere that contains many gases acting 
injuriously on the different metals. 

Compressed Air has been tried for this class of work; but 
"Wen more advantageous than steam, it does not quite meet the 

y. 

Electricity, however, has been found to answer admirably ; and the 
writer knows of collieries where the pumps are actuated by this 
power, and are carrying out the work «conomically and with great 
satisfaction. 

Underground.—There are three main purposes for which the powers 
named will be required underground, vis, “hauling,” "pumping ” 


and “coal-cutting.” 

Steam for Hauling —With regard to the use cf steam for this pur- 
pose, the steam from the surface-boilers is usually conveyed down the 
pit in properly lagged pipes, and then conducting it to the bottom cf 


the downcast pit, where the engines are placed. The difficulty of . 


getting rid of the exhaust steam is met by returning the steam to the 
S ami or sending it through into some old return air-ways. 

either of these methods, however, can be considered as satis- 
factory, and there is always some escape of steam from engines 
and pipes which is picked up by the air-current and carried in-bye; 
and for a considerable distance from the 
moisture which affects the roofs and sides of the mine, and causes 
them to fall and slip. 

Steam for Pumping.—The writer knows cases where steam bas been 
taken in 6-irch pipes to the distance cf а mile from the pit 
bottom; but in his opinion this was moet unsatisfactory, although 
it did unwater an area of coal that was below level. The pipes were 
taken along the return air-way, and, although protected, a great 
amount of steam was lost. 

The question of getting rid of the exhaust in the steam pump is not 
so difficult, because it can either be turned into a condenser or into 
the rising main; but even this necessitates a few minutes’ escape of 
Steam every time the pump is started. 

Coal-Cutting.— Ol course steam is entirely ont of the question for 
this work. 

Compressed Air for Hauling.— This has been found to be most useful 
when tbe hauling engine is placed at the shaft bottom, or in-bye, 
and the writer is connected with collieries where half a de zen hauling 
е are ured bringing coal up inclines and along levels to the 
main road, whence the main hauling engine, worked by compressed 
air, brings 30 or 40 tubs to the drawing pit. 

The difficalty, however, of keeping tight joints for compressed air 
is very considerable, and the loss between the air compressors and the 
engine amounts, in some cases, to as much as 70 per cent., and that 
within the distance of, my, 5 of a mile. 

Pumping. — Whatever may be said of the advantages of compressed 
sir for hauling apply equally so for pumping; and there are, of 
course, a great many instarces of pumps in mines worked by com- 


air. ; 

Coal Cutting.—Most of the coal-cutters in use at the present day 
are actuated by compressed air; and if the main pipes are suftici- 
ently large, and joints can be kept tight, it is a question whether 
there is any power to beat it; it is easily controlled, and possesses 
one other feature that a mioing engineer looks upon as of the utmost 
value, viz, safety, in additionto keeping the working places some- 
what fresher and sweeter, and in a manner assisting ventilation ; but, 
on the question of economy, it is not, in the writer’s opinion, so cheap 
as electricity. 

The presence of a line of steam or air pipes in any air way is 
inconvenient, irrespective of heat and escape of steam, and it must 
be borne in mind the се of а mine is continually on the 
move, and that pipes are always leaking more or less, and take a good 
deal of time to make a ectly tight line. 

Klectricity.—As stated under the first heading, this is not used much 
on the surface. 

Pumps in Shafts.— See beginning. 

Hauling.—For hauling at the pit bottom electricity is used at 
several collieries, and is coming more into operation, the ease with 
which a cable can be taken down and fixed in the shafts and roads 
cf the mine being of great value. 

Hauling and Pumping in-bye—For small hauling engines and 
pumping engines, electricity is most convenient; the motor can be 
easily fixed and removed, and the very great value of electricity 
in the main lies in the fact that the cables can be taken from 
place to place with such little trouble. It is difficult to say 
exactly the difference in time occupied between laying, say, a 
mile line of 6-inch pipes for compressed air, and a cable an inch 
in diameter, but it will be about as 6 is to 1 in favour of the 
cable ; and where hauling and pumping machinery are in main in- 
takes there is no doubt in the writer's view electricity is by far the 
best agent. 

The writer is acquainted with a case where, in order to work 
an underground pump in a lower seam, a bore-hole was put down 
from the upper seam quite a mile away from the pit bottom, and 


t bottom there is a 


the cable put thrcugh. This is one instance of the adaptability 
of electricity. | 

Coal Cutting —Here electricity has been much used; but it is a 
moot point whether its many advantages overcome the risk. 

At the present moment no explosion can be traced to electricity, 
because the users of it have been comparatively slight; but it stands 
to reason that if an explosive admixture comes in contact with an 
electric spark an explosion must result; it cannot, therefore, be used 
with complete safety, although, if the continuous current is con- 
verted into three-phase alternating current, no sparking will occur, 
as there are no rubbing contacts; but even this is not quite 
satisfactory. 

Summary.—For general surface purposes steam is undoubtedly 
first; for working in shafts and for all underground work (excepting 
on the one ground of ssfety) electricity has the advantage over com- 


CRANES, AND THE POWER TO BE USED WITH THEM. 
By Wares Pirr, M. Inst. O. E. 


Fos the регровюа of this short note, cranes may be contidered 
y divided into two classes—first, self-contained cranes 


such as shaft-driven, electric, and hydraulic. Of hand oranes, it is 
only neces to remark here that, wide as is the field of usefulness 
for moderate sizes, the practical limit is soon reached. It may be 
assumed that eight men is about the maximum number that can be 
put to the handles of a single crane; this ds to a total 
effective work at the hook of about 15 fcot-tons per minute, or, put 
another way, it takes 15 minutes to Jift 15 tons 15 feet high. Speak- 
ing generally, for loads over 10 to 12 tons, a band crane is out of 
place, unless the circumstances are very exceptional. 

The steam crane is undoubtedly the best type to use where only 
a single crane is required, or where several ble cranes have to 
be dealt with whose relative positions ag A e altered within wide 
limite, or which may at some future date transferred to another 
site; in all these cases the «team crane has advantages not possessed 
by any other type. It is simple to work, as economical as most of 
its rivals, ready at short notice, and requires little permanent work 
for its installation, except in the larger siz2s cf fixed cranes. When, 
however, it is a case of an overhead traveller, or several fixed cranes, 
or a number of portable oranes with a limited range of travel, then 
the consideration of other mctive power than steam at once begins. 

An cverhead traveller is in may cases placed under cover, where а 
steam boiler placed close under а roof pcssesees obvious diadvantages, 
and in very many cases an available supply of power already exists. 
The overhead traveller bas therefore always been well adapted for 
driving by transmitter power, and the evolution of the power 
traveller bas been roughly as follows:—1st, shaft-driven traveller; 
2nd, rope-driven traveller; 3rd, eli etro-· driven traveller. 

Shaft-driven travellers work very well where the motive power is 
not too far away, but they have disadvantages. The loss in friction is 
probably the greatest of ail systems; the speed at which the trans- 
mitting organ (the shaft) can be driven is necessarily very limited, 
and the tumbler bearings are always inclined to be troublesome. 

For «nveying power by direct m«cbanical means, it may bə 
considered an sxiom that a quick light drive із always to be preferred 
to a slow heavy one, and therefore it was a decided step in advance 
when the quick-running rope-crane came in, and by a process of the 
survival of the fittest settled down into the well-known type in 
which the driver sits in a cage below the rs and actuates the 
machine by shifting open and crossed belts, the speed reduction 
being made at the crab by worm and wheel. The introduction of 
the electric transmission of power marked a noteworthy departure in 
crane design, and solved in a very satisfactory manner all the diffi- 
culties previously experienced in taking the power from the motor to 
the crane. 

Electric leads are easy to erect, noiseless, mctionlese, cheap, and 
by their means power can be conveyed along routes that would be 
quite impracticable by any other means, and with very considerable 
economy. The author puts the latter pc iat last, because although 
users much appreciate economy, they appreciate convenience a great 
deal more. Speed and convenience of working take precedent even 
of coal consumption. 

The first electric cranes and travellers were worked by a single 
motor often kept running continuously, and the varicus motions 
were obtained by shifting belts or other forms of friction clutches. 
Latterly the practice has b:en to use a separato motor for each 
motion. Having got so far, a lesson was taken from tramway prac- 
tice, and series-wound motors were used instead of the self-governing 
shunt-wound motor previously necessary. 

The series-wound motor, with ite big starting torque and its capa- 
bility of responding to the drivers’ views as to speed, hes much 
analogy to the engines of a steam crane regulated by the drivers’ 
hand on the starting valve, and the writer thinks that it is precisely 
this possibility of using teries-wound motors that is the great 
advantage of the single-motor machines. Jib cranes are usually 
now cor structed as two-motor machines, one for lifting and one for 
slueing. The subsidiary motions of jib derricking and travelling are 
less often used, and can be well worked from the slueing motor by a 
change of gear. 

The reduction of speed from motor to first motion shaft has been 
effected in every possible manner. Pn ctically two methods survive, 
worms and cut The much-despised worm is noiseless, and 
very convenient to apply in many cases, and, if properly designed, 
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even a worm will turn, and that with a very respectable efficiency. 
The author would remark in this connection that the ordinary 
formulas for worms will, if used with proper coefficients of fric- 
tion, give results well borne out by paene: The next important 
organ in an electric crane is the controlling gear. Here the tendency 
has been lately to adopt liquid resistances, and still more recently to 
use controllers which are p y tramcar controllers, It is a 
sirikirg feature of electric crane design that whereas at first the old 
power traveller was the model, the tendency is now to go to tram- 
way practice, and there are, in fact, mer pointe of analogy between 
crane and tramway work, especially in all that concerns the starting 
and accelerating conditions. In Germany oonsiderab!e attention has 
been paid to the problem of recovering the energy lost in lowering 
the load by generating current in the motor. Many of these arrange- 
ments are very interesting, but the write? doubts whether here again 
efficiency of doing the work required does not take precedence of 
current consumption, and for quick lowering nothing bsats a free 
barrel controlled by a foot-brake. 

. The hydraulic crane is too well known to require long notice here, 
it will probably be always with us, but the electric crane will be & 


very serious rival. The electric crane itself is more expensive, but 


the generating and transmitting plant are less oostly. Electric 
cranes are not affected by frost, and they also have the good point 
that the maintenance repairs are generally within the competency of 
the man who looks after the crane. Of various intermediate types of 
crane, the writer would mention a series of overhead shaft-driven 
travellers driven by hydraulic engines from a pressure main, and the 
iuris has been sufficiently satisfactory to warrant a repetition of ths 
sign. 

Another example of a different type of motive power is furnished 
by acrane designed by the writer, where, a good natural supply of 
water under moderate pressure being available, a Pelton wheel 
wan keyed dirctly on to the pinion shaft of the lifting gear, 
and a cheap and efficient hydraulic crane oonstructed. The 
author a'so remembers having seen at Bilbao a blockyard Goliath, 
where an electric transmission sctuated a direct-acting hydraulic 
lifting cylinder, and there are other variations and combinations of 
motive power that may sometimes be authorised by the local con- 
о Speaking broadly, the author would emp the following 


po 

1. For single cranes, or cranes with a great range of portability, 
use steam. 

2. In all cases where the circumstances warrant a central power 
station, or where power bas to be conveyed any distance, use elec- 


gr^ 
9. For overhead travellers, use electricity. 


Discussion ow Ма. CuwmxGHAM's PAPEB, THURSDAY, JUNE 8TH.* 


‚Мт. Сивановн said that he should be glad to know definitely why 
high speed engines had been discarded in favour of low specd 


engines. 

Mr. Нынву Mavon said that in the case of Glasgow the power and 
lighting stations were separate, and it was open to doubt whether this 
would not result ia an increased cost of coal to the Corporation. He 
thought that the overhead system in Glasgow would probably be 
replaced before long by the underground system. It would be worth 
while to constract a conduit, and in the busiest thoroughfares the 
underground railway already came within 2 feet of the street level. 
Mr. HAMMOND thought that the results obtained in Leeds might be 
interesting, as they bore out the author's statement that a reduction 
of 5d. per car mile could be made by using electricity. In Leeds the 
horse cars cost 10°17d. per car mile, steam cars 10 33d., electric cars 
483d. The ting ср іп Leeds were 06d. per Board of 
Trade unit w was considerably higher than the author's figure of 
0 254, The cost of producing electricity for lighting was 0 781., and the 
output for traction and lighting was practically the same. Ho had 
found that slow speed engines used less coal than high speed, and 
doubtless the traction load factor in Montreal was higher than for 
lighting here. 

Mr. Свомртом thought the figures given by the author extremely 
good: he himself had put down slow speed engines and high speed 
engines side by side, and thought the cost for oil and labour was 
higher in the latter case, although it used somewhat less steam. 
Figures for traction work should not be compared with those for 
lighting, but he would compare them with some figures obtained 
from chemical works. The fuel had cost 0°14d, and the remainder 
0'13d., making a total of 0:27d., with high speed engines, this he 
е sidered very good, but there were, of course, no distribution 
charges. 

Prof. E. Норкіхвон noticed that the author gave the price per 
Board of Trade units as 025d. and the cost per car mile at 0:54. He 
thought one unit should be sufficient per car mile. 


Mr. TREMLETT CARTER asked if the cars were of the double bogie ` 


type. 
The Аотнов replied that they were of the single bogie form carry- 
ing 26 pa:sengers inside. The author also stated that Montreal was 
very hilly, some of the gradients being 1 in 10, and one as steep as 
1 in 8; the speed of the cars was 10 miles per hour in the town and 
12 miles in the country, the average throughout the year was 2 Board 
of Trade units per car mile. 

Major CagpEw thought 70 revolutions very low for the engines, 
the unite per car mile would, of course, include all leakage losses. 

Mr. Монкноовы considered a saving in the power station could 
be effected by using a holiday plant. He had visited the United 
States, and the cost cf power was nothing in comparison with the 
cost of maintenance, Inspection did not seem sufficiently good, and 
leakage was considerable. He found on one track, 21 miles long, 


* See page 1,000 ante, 


that the third rail was simply laid on blocks of wood ; the 
was 14 amperes, and still higher in wet weather. In New 
York the leakage is 0:6 ampere per half-mile section of double track. 

Mr. GamsHaw thought the author got much pow saving by 
using an economiser than would have been | 

Mr. PATCHELL remarked that the author had read a fuller paper on 
the same subject in 1896, ard the temperature of the gases leaving 
the boiler were much lower than usual. 

Prof. Kmp stated tbat he had examined many acoounts of 
American electric railways, and found that the expenses for drivers 
and conductors came to 42 per cent. of the whole outlay. Power 
cost 18 per cent. ; maintenance of line, 12 per cent.; msintenance of 


plant, 12 cent., and general charges 16 per cent. Oosts for 
power had been reduced in certain cases to 10 ктоо OMNIS 
no difference in economy between slow and hig 


трева engines. 

Mr. Оохіѕаналм, in his reply, said that in 1892 high speed engines 
at 250 revolutions were put down in Toronto and used for 1j years, 
but then they were taken out and slow speed engines substituted, in 
order to eave fuel and expenses in repairs. The high speed engines 
were of the Armington-Sims type. Montreal they used 2 Board 
of Trade unite per car mile, in Toronto 1:5, in Brooklyn 0°8, and in 
Dublin 0:9, according to Mr. Parshall. The temperature of tbe feed 
water was 270° F. at full load; the figure of 0 25d. was not obtained 
from a test run but from montbs of ordinary working. 


THE TELEPHONE SERVICE. 


Ix the House of Commons on Tuesday night Mr. Hanbury moved 
the second reading of the Telegraphs (Telephonic Communication, 
&c.) Bill, which is as follows :— 


A Bill to make further provision for the improvement of Telephonic 
Communication, and otherwise with respect to Telegraphs. 


Be it enacted by the Queen’s most Excellent Majesty, by and with the advice 
and consent of the Lords Spiritual and Temporal, and Commons, in this present 
Parliament assembled, and by the authority of the same, as follows :— 

1. The Treasury may issue out of the Consolidated Fund or the growing 
produce thereof such sums not exceeding in the whole the sum of бсо million 
pounds, as may be required by the Postmaster-General for the purpose of the 
Telegraph Acts, 1868 to 1897, according to estimates approved by the Treasury, 
and sub-sections two and three of section one of the T 1 Act, 1893 (which 
relate to the mode in which money may be raised) shall apply with respect to 
the sum so authorised to be issued. 

д. (1). Where the Council of a county borough are licensed by the Postmaster- 
General to provide a system of public telephonio communication, they may 
defray the expenses of exercising the powers conferred by the license out of 
the borough fund or borough rate, and may borrow money for the pu in 
accordance with the Public Health Acts, but any money so borrowed shall be 
borrowed on the security of the borough fund or porous rate, and the Council 
may, subject to the provisions of the Telegraph Acts, 1868 to 1897, and of the 
license, exercise their powers under the license throughout the area for which 
it is granted, although part of that area may be outside the borough. 

(2). In the application of this Act to Scotland, a Royal or Parliamentary burgh 
having & population of over 60,000 according to the last census for the time 
being shall be substituted for a county borough, and the Town Council or Com- 
missioners thereof for the Council of a county borough, and the police or 
borough general assessment or rate of the like nature for the borough fund or 
borough rate; and the Council or Commissioners may, with the consent of the 
Secretary for Scotland, borrow for the purposes of this section on the security 
of that assessment or rate, but subject to the conditions for the repayment of 
loans prescribed by the Public Health (Scotland) Act, 1897. 

(8). the application of this seotion to Ireland, the Public Health (Ireland) 
Acts, 1878 to 1896, shall be substituted for the Public Health Aote. 

8. This Act may be cited as the Telegraph Act, 1899, and may be cited with 
the Telegraph Acts, 1868 to 1897. 


We are indebted to the Times for the following report of Mr. 


Hanbury's speech in which the Government policy is explained in 


duced the measure had prod 
been shown on one point, namely, that the pee system could not 
go on. There had not bean a single resolution from a local 


4 


to th 

effect. And surely there was very good reason for a step of that ki 
being taken, because the figures with regard to the state of the 

honic communication in this country were positively alarming. 
Beitserland there was one telephone in use for every 100 populati 
Norway, one in 144; Sweden, one in 147; the United States, one 
182. In all those cases there was practically no State 
one, worked .by local bodies or general competition. 

rincipal countries where there was State control and no сорон. 
h Germany there was only one telephone for every 449 inhabitants; 
France, one in 1,432; Austria, one in 1,640. England, even as com- 
pared with Germany, was far behind, for she had only one telephone 
for every 636 of the population. Passing from the countries to the 


y three systems in competition with one another—which was 
a considerable argument against those who said competition was 


sf 
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Sir J. Funavussox (Manchester, N. E.): Where did the right hon. 
gentleman get those figures ? 

Mr. Наивсвт: I got my figures from the chief engineer of the 
Post Office made up to date only yesterday. It was not necessary, 
however, to go beyond our own country for examples. The National 
Telephone Company's service bas been established in Jersey for а ооп, 
siderable number of years, and there the telephone users were as one 
in 650 of the population. Now, in Guernsey, which was one of the 
places where the Post Office had granted licences to the Icoal authority, 
the proportion was опе in 84, although the system hai only been 
started aboot two years ago, and the number of subsoribers was grow- 
ing rapidly every day. He thought, therefore, their first essay in the 
direction of municipal telephones bad not been unsatisfactory. He 
frankly recognised that the National Telephone Company had dcne 
good work, and wherever it had got wayleaves and could give an 
efficient service, serving all alike on equal terms, he should be sorry 
to see that system discontinued, What we wanted in tbis country 
was а general system that would extend itself over the whole coantry, 
bat the National Company picked ont the most densely populated 
parts of the country. Being a private company it naturally con- 
sulted its own interests. He would do the National Telephone 
Company the jastice to ssy that wherever they got the opportunity 
they gave an efficient service—that was tosay, where they had under- 

und wayleaves and a double circuit system. Bat there were a 
rge number of municipalities which would not give these under- 
ground wayleaver, and in those towns the company could not give 
an efficient service. Parliament had always refused to give wayleaves, 
and no Government had ever supported the granting of them. Bat 
it did not follow because the company could not get wayleaves 
that the country was to go without an efficient telephonic service, 
which was so important to the trade and commerce of the country. 
Five-sixths of the present wayleaves could be terminated by those 
who granted them within six or 12 months, and it could not be per- 
mitted that a national service should exist on sach a precarious foot- 
ing as that. These being the requirements, a good many persons had 
jumped to the conclusion, on the analogue of the Post Office and tele- 
raph service, that State telephones were the only solution of the 
ficulty. It was not surprising that the ingenious directors of the 
company should back those people ap in that view. The indirect 
infi 1ence that the company was bringing to bear—where it was hard 
to say where public policy begins and private interest ends, where all 
kinds of preferences and trusteeships could be pat into various bands 
—oonstituted one of the greatest arguments against an enormous 
monopoly like this. He fully admitted that the control of the whole 
telephone service must be in the hands of the Postmaster-General. 
It was necessary for uniformity, and under this Bill, for the first time, 
they should be able to get that uniformity, and they should be able 
to resist the imposition of terminals, which they could not do in the 
case of the National Company. He saw no reason, however, why 
the B'ateshould actually undertake work which could be just as well 
dcne by the local people on the spot. Something like 98 per cent. of 
the whole messages in the exchange never left the locality, and never 
came on the trunk wires. There being no practical and technical 
advantages in State management, why should they incur an 
enormous and unnecessary increase in the staff of the Post 
Office, snd the 5 increase in wages? The Post- 
master-General was y the greatest employer of labour 
in the world, and the в'а was growing year by year. 
Again, the wages of the company's servants were, as compared with 
those paid by the Post Office, exceedingly small. In the case of the 
trunk wires which had been taken over the wages had to be raised 
40 per cent., and they would have to do the same by the others, in 
addition to providing for pensions, in order to place them on the 
same footing as the telegraphiste, who, as they knew, were not at all 
satisfied with their conditions of service. Nationalisation of the 
telephones meant immediate purchase at an accommodation prioe ; it 
meant buying up the National Telephone Company as it was at the 
present moment, a monopoly—a monopoly which he thoaght ought 
never to have been allowed to grow up; and it meant that they 
should have to buy as a going concern a monopoly which would fall 
into their laps in 1911. While he was most anxious that they should 
treat the company with abeolute fairness, he thought that to ask 
them to buy up that monopoly as & going concern was to ask too 
much of them. If they decided to buy up the company, he candidly 
admitted that the purchase would include much good work, as at 
Liverpool, where the service was as nearly perfect as it could be 
made, and where any change was unnecessary; but in other places 
the system was not so perfect, and he objected even more to buying 
up the latter than the former. Twenty-five per cent. of the com- 
pany's system consisted of single wires, and in London anda number 
of provincial towns practically nothing but overhead wires prevail: d, 
which would be absolutely useless to the State. They were made of 
very poor material, many were disused, and a large number were 
private wires outside the monopoly altogether. Another objec- 
tion to nationalisation was that, owing to the improvements 
which have been effected in Liverpool and other towns, the 
Btate would be oalled upon to first buy up the wires with 
those improvements, and then to replace them. If they were to spend 
money on the telephone system, he should like, in the first place, to 
get value for it; to spend it, not in replacing and supplementing the 
company’s system, but in bringing ourselves to the same level as other 
countries. The president of Council of Associated Stockbrokers, 
who had taken such s very prominent part in that question—he did 
not know why—said that “Either the Government should assume 
sole control, or give those at present working the telephones full 
wer of developing the same, subject, of course, to control" He 
already explained that that could not be done in the places where 

the company h:d no wires already, and thcse were the very places 
where the State would have to provide them. To suggest that the 
Post Office should go through the form of calling the company its 


agent, and then use its own powers over the heads of the muniol- 
palities in order to give them wayleaves, was absurd. Having shown 
the practical impossibility of a State system, and that the company 
could, under no circumstances, supply places where there were no 
proper wayleaves, they were thrown upon only two other sources 
of supply. One was the local authorities, which he proposed should 
include sanitary districts, thus carrying the telephone system to 
almost every part of the сы Oorporations which were unwil- 
ling to grant wayleaves toa rich and powerful company, might be 
willing to grant them to small local companies over which they could 
have more control. With such small companies fair conditions 
could be imposed, and preferences could be guarded against, or the 
refasal to serve all alike проп equal terms. By that means he 
believed as good a tervice could be given in all respects as the State 
could possibly give, and any friction between the State and the Iccal 
authorities would be avoided. That local service would supplement 
the National Telephone Company's system in very large areas, and 
would have the effict, he beliaved, of bracing up the company and 
making it give a better service, even where a municipality iteelf 
would not compete or allow another company to do so. All that 
they wanted was to get an efficient service and to see, further, 
that it was fair to the company, who had done а great and usefal 
work. It was admitted from the first that there was no unfairness, 
and he thought that would bs admitted by his right hon. friend. 
It had never been a question that it was perfectly fair to start 
new companies in oppcsition. Then came the municipalities, to 
which the company raised great objection. The Government in 
this matter had tried to balance advantages and disadvantages, and 
they had offered, in a Treasury Minute, the recommendations, 
arrived at, he believed, unanimously, of the Select Committee. 
They offered to purchase the plant, восі as was suitable aud fit, 
under certain conditions in 1911, and, considering that in 1911 they 
would be under no obligation to buy one pennyworth of the com- 
pany’s plant, that was a very large offer. In addition, under certain 
circumstances, they were going to impose somewhat stringent con- 
ditions upon municipalities, and there were also other propose 
which, he thought, formed a large and fair offer. As he said, 
what they wanted mainly was an efficient service. It did not 
matter whether that service was given by the company or the 
municipalities or other companies. Referring next to a resolution 
passed by stookbrokers declaring that the Government were 
attempting improperly to depreciate, so as to ultimately purchase 
the property at a low price, all that he had to say was that, 
as the Government had no intention of purchasing at all, the 
resolution was somewhat wide of the mark. Now what were 
the ee and who were the objectors to this proposal? In the 
first piace, the main objection came from the large traders of the 
country, and it was remarkable with what unanimity and sameness of 
lan all the resolutions were passed. In addition to the stock- 
brokers and lawyers they had the chambers of commerce, which 
represented the larger traders of the country; but at the utmost 
only 22 chambers out of 96 had offered any opposition to this Bill. 
The large traders objected because they were getting uncommonly 
good value for their money. For a subscription of £15 in London 
and £10 in the provincss, they monopolised the whole of the ex- 
change and the trunk wires; and for this sum they bad the unlimited 
right of sending messages. He asked them to imagine the telegraph 
system of the country worked on that principle. Men in that 
favourable position did not want to be disturbed. Thus they had 
one man getting £300 worth of messages for £15 to £20 a year. 
What was wanted was to make the service a popular one, as open to 
small as to large traders. Small traders had memo the 
Treasury time after time that this concession might be made. It was 
complained that the trunk wires were crowded; and he thought 
that they must, in order to remove the last objection, increase 
the number of trunk lines. As to the large towns, after all, 
the objection came from Liverpool and Nottingham; and they 
were in a minority. Well, they were the only two corpora- 
tions which had memorialised the Government, and it so 
happened that they were the two who were exceptionally well off. 
They had made a good bargain with the National Telephone Company, 
and had got a very good service. Bat why should they s'and in the 
way of other municipalities which had not got such an efficient 
service, and why should these big corporations, which were able to 
hold their own sgainst a company like the National Telephone 
Company, stand in the way of the smaller municipalities which were 
not so well able to fight their battle with the National Company ? 
The only objection taken by the Town Clerk of Nottingham was that 
no other system but a national system would supply the country 
districts. He did not believe it. Hə thought companies would 
supply those districts just as well as the State. (An hon. member: 
And better.) The Town Olerk of Liverpool admitted that he had no 
objection whatever to municipal enterprise in telephones where there 
was no service at the present moment and no competition with the 
National Telephone Company. Well, what an enormous area that 
was. Then, again, the town clerk opposed it on the ground of the 
limited use of telephones, and that it did not extend to the bulk of 
the population. It did not at the present moment, and as long as the 
oe system went on it never would. But if the toll system were 

troduced there was no reason whatever why in a great number of 
their towns there should not be justas large a proportion of telephcne 
users as in Stockholm, or Geneva, or Berlin. The information sent 
to him only a couple of days ago as to Guernsey furnished a remark- 
able illustration of what municipal enterprise would do. The Btates 
of Guernsey only started the telephone two years ago, and they had 
already got one telephone to every 34 of the population and a tariff 
which met every class of subscriber. The result was that they were 
paying interest on their capital, a Government royalty of 10 per cent., 
aod were also building up a sinking fund. Local authorities were, after 
all, the best judges of their own interests. They need not gU а 
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service if ше did not want it, or if they thought it was not to the 

yers, especially now that they were giving them 
three alternatives. Stockholm, where there were more telephone 
users to population than in any place in the world, they had three 
systems working side by side in opposition to one another. (An hon. 
member: At a great loss.) Мо, not аб а loss. There was the State 
system and two companies. They had in this country got their own 
Post Office exchanges, but he was bound to say that, owing to 
Treasury regulations, they were not worked as they ought to be. 
That he perfectly admitted, but even so, they had been paying a large 
interest on their capital. An intelligent Treasury had now abolished 


those regolations. It was true that the National Company was to a 


certain extent at a disadvantage in that it did not get underground 
wayleaves. But in Manchester it had those wayleaves, and yet 
there, though the National Company was giving an efficient service, 
а new company had applied for a licenc», with the support, he 
believed, of the corporation. That did not lookasif competition 
within the same area was such a dangerous thing for tbe municipality. 
Then there was another alternative. The | authority might buy 
up the National Company in any area, or—and he thought this was 
much the more likely course—there might be a connection between 
the servio» of the company and that of the municipality. The 
Government were offering them every inducement to do that, and the 
very able manager of the National Company had admitted that he did 
not think there would be any practical difficulty in carrying out such 
an arrangement. He believed, too, that the company would find it to 
its own interest to adopt such a course. It had keen objected that cor- 
porations weuld not give a popular service. Corporations would have to 
please their constituente, and if their constituents wanted this service 
and did not get it they would turn out the corporation who refased it 
and put in one who would give it. What were the inducements to а 
pop eervicn? Well, in America, within the last three years, 
since the service had been made a toll one, it had grown by leaps and 
bounds, and only yesterday he had read a statement to the effect that 
Germany had also introduced the toll system, and was popularisin 
its service, not only in Berlin, but throughout the country. Ith 
ey did not give corporations sufficient time to 
nat) Pe eoa expenditure. He thought that even 12 years was a 
considerable time for that purpose, but the House must recollect that 
under the conditions which they were cffering they would only have 
to redeem 50 per cent. of their capital by 1911. They did not regard 
it as by any means a certainty that 1911 would see the end of the 
licences of their new licensees. If nationalisation were as unpopular 
with the Government of that day as it was with the present Govern- 
ment, municipalities would retain the service long after 1911. He 
hoped he had made the case perfectly clear. He hoped there was no 
impression that they were anxious in any way to take an unfair 
ad var tage of the National Company. On the contrary, he thought 
he had shown the House that, if their proposals were accepted, that 
company would be in a better position than they had ever been in 


commerce, would agree to the second reading of the Bill and to 
passing it through its other stages without any unnecessary delay. 

In the course of the debate which followed, Sir J. Joromy said he 
recognised tbat the service Poppea by the National Telephone 
Company was inadequate, but did not approve the methods adopted 
by the Government for the purpose of bringing about an improved 
state of things. Mr. Овіғғгтн-ВоволутЕн, on the other hand, 
supported the Bill, which, he said, carried out the recommendations 
of the Telephone Committee. 

Sir J. LUBBOOR doubted whether it could be maintained with 
justice that the servics of the Telephone Company was inefficient. 
Where it was inadequate the fault was not theirs, but that 
of the municipalities which refused to grant wayleaves. 
Having said that the Bill was open to the damaging criticism 
that it proposed a great extension of munici trading, 
he turned to the proposal that the Government should iteelf 
institute and work a telephone system in London, and mentioned 
three objections to it—namely, the risk of loss to the texpayers, the 
inadvisability of increasing the numbers of Government employ és, 
Pais vd еч of the prada checking private enterprise and 
mpeding the progress of applied science. He suggested that the 
Bill should be rent to a Select Committee for consideration. 

Sir J. WoopHouss, who supported the Bill because it was likely to 
lead to an improved an eg tesa service, referred to the 
tremendous efforts which the ephone Oompany were making 
to prevent the measure from becoming law; Mr. O. МоАвтнов, 
who claimed to give expression to the unanimous opinion of 
Liverpool, opposed the measure; Mr. FarrHruLL Brac, who 
spoke amid considerable interruption, advocated the nationalisa- 
tion of the telephone system; and Mr. Lawrence, who criticised 
the Bill adversely, continued the discussion until midnight, when 
the debate stood adjourned. 

The Bill passed its second reading on Wednesday without a 
division, Mr. Balfour asking the House to refer it toa Grand Oom- 
mittee. After several members had spoken regretting the proposal, 
Mr. Balfour moved that it be referred to the Standing Committee on 
Trade, and the debate was immediately adjourned. 


Comstick.—This is the name of a material sold in sticks 
specially prepared for lubricating dynamo and motor commutators, 
A sample stick is before us. It is claimed to keep the commatator in 
a good condition, prevent cutting, and promote a high gloss. Messrs, 
Cattriss, Wallis & Co., Limited, of Leeds, are the manufacturers. 


THE MUNICIPAL ELECTRICAL 
ASSOCIATION. 


From а social point of view the Bristol unter of the 
Municipal Electrical Association was an undoubted success, 
but whether it came up to the anticipations of those who 
expected to derive some substantial addition to the knowledge 
already in their possession, is open to question. Several of 
the papers read and discussed were of that class on which 
there was practically but one opinion, therefore much valuable 
time was wasted in constant reiteration of the same thing. 
The paucity of the papers, too, contrasted rather disadvan- 
tageously with those of former years, and their calibre was 
distinctly of a lower order. Possibly some of the more 
prominent members of the Association found themselves 
unable to spere the necessary time for working up interesting 
and novel subjects to bring before their colleagues— 
in one instance, at least, we know this to be the case— 
and so the Committtee were perhape compelled to 
fall back upon several of last year's topics, together with 
hastily-compiled papers on others as мор е Anyhow, 
there was a feeling of weariness and real interest 
during the hours set apart for the work of the session, which 
was strangely at variance with one’s recollections of, say, the 
Manchester Oonference. Naturally the absence, after the 
opening day, of Mr. Faraday Proctor and Mr. Councillor 
Pearson, did not tend to make the meetings any the more 
exhilarating, the latter gentleman’s lucid style and business- 
like and thorough grasp of whatever subject he took in hand, 
combined with his quiet humour, being sadly missed. The 

dings may, therefore, be generally characterized as 
faving been somewhat dull and listless except for occasional 
flashes of merriment when Mr. Ferranti, Mr. Chamen, 
сас Maclay, ог Mr. Wordingham, took part in the 
debates. 

On the other hand the dinner, the succes of which 
might at first sight have seemed imperilled by the non- 
еш of Sir W. Н. Preece, Mr. Alexander Siemens, 

others who were announced to speak, was a bright and 
cheerful fanction, marred only by the enforced absence of 
the president and the chairman of the Electricity Committee, 
both of whom have done so much for the development of 
electric lighting in Bristol. How the evening was spent will 
be found in a special account given in our other columns. 

The recreative n of the Conference probably has never 
before been equalled in the short life of the Association, 
nor has such lavish hospitality been proffered to the members 
at every turn. The Corporations of Bath &nd Cheltenham, 
and the Bristol Tramways Company, all vied with one 
another to do honour to the occasion, and make the visitors 
annual re-union a brilliant and enjoyable one, and from the 
hour of the charming luncheon, given by Mr. Pearson at the 
Royal Hotel after the opening meeting, till the afternoon of 
the Lord Mayor's garden party, the greater part of the time 
was wholly given over to pleasure. 

To the visitors probably the most attractive feature of 
the electrical system at Oheltenham was the arc lighting. 
It should be mentioned that the thoroughfares in that town 
lend themselves admirably to showing off the peculiar 
advantages of arc lamps, and to the ial attributes, 
such as magnificent rows of trees alongside the roads, is 
due in & great measure the success of a remarkable example 
of outdoor illumination. There are over 200 arc lamps in 
use, to each of which is assigned a transformer placed in 
the base of the lamp-post ; they are arranged on alternate 


circuits, and at midnight half of them are extinguished. The 


charge per annum per lamp varies from £19 10a. down to 
£15, the price varying according to the number of lighting 
hours. The purity and steadiness of the lighting excited 
much favourable comment. | 

A sumptuous collation had been provided at one of the 
ae parks by the Mayor of Cheltenham, Mr. Alder- 
man Norman, who has been the chairman of the electric 
lighting since the inauguration of the municipal system. 
The party was afterwards driven round the town to inspect 
the lighting, paying, on the way, a short visit to an open- 
air concert, another of the admirable institutions controlled 
by the Corporation. 

The Bristol Electric Tramways were also the object of an 
afternoon’s diversion, and a gratifying surprise was that of 
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an unexpected and recherché luncheon prepared for the 
Visitors at the terminus of the system at Stap e Hill, some 
4 miles from the centre of the town. Mr. George White, 


the managing director of the Bristol Tram ways and Carriage 


Company, was unfortunately detained in London, bnt Mr. 
Clifton Robinson, engineer, and Mr. Challenger, traffic 
manager, welcomed everybody. with open arme, and the 
company’s lavish and generous hospitality will not readily 
be obliterated from the memories of those present. To those 
looal authorities who are hesitating as to whether or not they 
should adopt electric trams, we would suggest that a visit to 
Bristol would be an object lesson not to be despised, and it 
might also save an expensive trip to the Continent, of which 
some electricity committees are so fond. 

Included in the me of the Conference was a visit 
to the Somerset city, and those who made the trip spent a 
pleasant hour or two. Mr. Gustave Metzger, the electrical 


engineer of Bath, met the visitors at the station, which was 


thoroughly ро Before leaving Dorchester Street, 
Alderman A. Taylor, the genial chairman of the Electric 
Lighting Committee, invited the visitors into the offices, 
where refreshments were served. 

Mr. Wordingham, in his post-prandial oration, struck a 
note with which we аге in perfect accord. There is a danger 


that the festive side of the Conference: will usurp the real 
practical objects of the Association, and this has fore- 


seen by the Manchester municipal engineer. Nothing that 
we can say would add force to his warning; the Committee 
must look to it that the annual meetings do not some day 
resolve themselves into the scientific picnics of the B.A. on 
a miniature scale. 

The members of the Municipal Electrical Association are 
our guiding stars, and mainly through their agency shall we 
bring electricity into the houses of rich and poor alike. 

The proof of the vitality of electric supply lies not во 
much in the establishment of new works as in the extensions 
of old ones, and we are glad to ise that municipalities 
as well as companies in coping with the t and growing 
demand are inclined to adopt a bold an 
There is, nowadays, no need to adopt the cautious tactics that 
were pursned by the pioneers of public supply; it has been 
abundantly proved that electrical undertakings are com- 
mercially sound, and most questions affecting the economical 
generation and dis 
threshed out. Therefore, in extending works it is little use 
making two bites at a cherry. | 

Without discussing new spheres of шр activity, we 
should rejoice to see Corporations doing that work which 
lies to hand, in a complete and efficient manner, and no one 
can deny that much remains to be done before we can say 
that electricity is in universal use. 

To some of us who have spent the greater part of our life’s 
work in the cause of electrical science, the progress does not 
appear to have been rapid, but when one goes into statistics 
one finds that some advance has been made, for whereas in 1890 
there were 17 stations having some 200,000 lamps connected, 
and representing а capital of £650,000, there are now, 
roughly, 150, with 6,000,000 lamps and £13,000,000 capital. 

At the recent Conference of the Civil 5 Sir W. H. 
Preece, in the course of his presidential address, said : “ The 
proceedings are thrown open to the Press, and we 5 
the enterprise of those irable technical papers, that are 
such a credit to our industries and such a benefit to our pro- 
fession, will, by the completeness of their reports and the 
rapidity of their issue, render full publication on our part 
unnecessary.” 

The doings of the M.E.A. command much consideration 
from the technical Press, and we trust that our comments will 
be received in the same frank T in which they are written, 
for we have the welfare of the Association at heart, and 
look forward to its vigorous growth and expansion from year 
to year. The sympathies of the whole meeting were with 
Mr. Proctor and Mr. Pearson, and the expressions of regret 
at the hardship which compelled these gentlemen to attend 
a Parliamentary inquiry just at the very moment their pre- 
gence in Bristol was so necessary for the purpoge of making 
the meeting a record one, were as unanimous as they were 
sincere. 

To Mr. Mountain, who has done so much for the Associa- 
tion, we extend our hearty congratulations on his election as 
next year’s President. 


vigorous policy. 


tribution of electricity have been already 


CORRESPONDENCE. 


Capacity Measurement of Long Submarine Cables. 
There were two errors in the copy of my letter (ELEC- 


TRICAL REVIEW, June 2ad), re “Capacity.” 


One was 


* corrections" for “observations” in the second paragraph, 
the other—the numbers of the figures were transposed. 


W. Murphy. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 


WEEK ENDING Јони 219т, 1898. 


Adelaide ss Value 2961 
Alexandria. Teleg. mat, 65 58 
Amsterdam + si 170 
Archangel .. «ә 878 
Auckland .. as 17 
mbay  .. ө 145 
ulogme .. хе 57 

Buenos Ayres és 
и Teleg. mat. 147 

Caloutta ee ee 
Cape Town i 868 
Durban ee ee ee ee 468 
„ Teleg. mat. oe 559 
East ee ee ee 46 
Gothenburg ee ee 49 
Korsor. Sub. cable . . 8,500 
45 


bom Ve " và es 
Melbourne. Taleg. mat, ee 287 
North Atlantic. Teleg. cable . . 26,290 
Port Elisabeth ee ee ee 
Rot ee ee ee eo 
Shanghai. Teleg. mat. ee 868 


‚лен Жр Teleg. mat. . 128 
Stockholm, Teleg. mat. .. 898 
Sydney. Teleg. mat. oe 41 
ellington ee ee ee ee 157 
Yokohama .. 979 
Total £85,565 


Foreign Goods Transhipped. 


Bankruptcy Proceedin 


WEEK вир‹на Jone 20тн, 1899. 


Amsterdam 25 .. Value £40 
Antwerp. Teleph. wire .. 199 
Archangel .. p T А 51 
Auckland m 
Baroelona — 150 
Bombay T 165 
Buenos Ayres  .. 81 
75 Teleg. mat 712 
Cape Town a 78 
Christchurch ví 26 
8 ee т le e. ee ee 20 
penhagen. Teleg. cable . . 4,578 
Durban ee Фе ee ee 1,797 
East London 220 
посе, ee ee ee ee 75 
ong Kong E se . . 178 
Melbourne ee 9 0 ee ee Е 30 
» Teleg. mat. . 1,478 
New York ee ee ee ee 120 
озера 50 88 
tago - 800 
Port Elizabeth 490 
Rio Janeiro.. 85 
Rotterdam .. 20 
Rouen 84 is 850 
Santos. Teleg. mat. 491 
Singapore .. : 72 
уз Teleg. mat. 172 
St. Petersburg 888 
Stockholm 88 
Sydne 472 
Тела е pe 
ellington .e 
Yokohama .. . 99 


Total £14,230 
Colombo. Elec. fittings Value £56 
Bydney. Telephone mat. 994 
Total £4,050 


A receiving order has been 


made in the case of B. Wild and J. H. Olark (Wild, Rothwell & Co., 


uthport.) 


The first meeting and public examination in the case of G. T. 


Godfrey, builder and electrical 


engineer 
held on June 26th and July 6th respectively. 


and Tooting, will be 
The first meeting will 


be held at 24, Railway Approach, S. E., and the examination at the 


Court House, Wandswort 


In the case of P. O. Pope, electrical engineer, Hapton, near 
Burnley, upon application, discharge has been suspended for two 


years dating from 


y 20th, 1899. 


The adjourned meeting of the creditors of Edward Lionel Joseph, 
electrical 


» lately managing 

Joseph, Limited, Northampton Works, Canonbury, was held at 
Court last Friday, when a resolution was 

chartered accountant, 10, Coleman Street, 
ооа ар Fao ostate eee * the 
nspection, vis., Mr. E. Edwards, Mr. M. S. 


the London Bankruptcy 
р for Mr. В. Dunn, 


Committee of 


director of Williamson and 


consisting of 4,293 
and Joseph, Limited (now in liquidation), and a debt of £5,634 166. 


due from the same company. The value of the shares and book debts 
have yet to be ascertained. The following are the principal 
creditors, vis :— 
UNSECURED. 
Aronson, G., Bradford £80 
Edwards, B., London 47 
Hall, W., s 15 
Joseph, В. М., „ 192 
Oland, E., ” 230 
Rubinstein, M. B., „ 140 
Sprintz, N., " oe 18 
tees of wife's settlement 1,228 
Williamson, A. E., Guildford 4,825 
PARTLY SECURED. 
Foster & Oranfleld, London Е 2 T is £112 
Metropolitan Bank of England and Wales, London 200 
Rawlinson, C. J., London .. a - ae $5 23 
Wederel, T. S, „ 400 


_ PREFERBNTUL, 
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Annual Outings.—The employés of the “ Robertson ” 
Lamp Factory held their annval excursion to Margate on Saturday 
last. A party of about 200, accompanied by the managers and beads 
of departments, journeyed down from Victoria. After dinner the 
various toasts were proposed, end in replying to the toast of The 
Firm,” tre chairman incidentally remarked that the numbers had 
more tben doubled since the excursions were first started three 
years ago, and in the same period the output of the factory bad 
inereased in the seme proporticn, this being conclusive proof of the 
excellence of the “ Robertson” lamp. 

The ennual outing of the emplovés connected with the works of 
Mersre, Thomas Parker & Oo., Limited, Wolverhamnton, took place 
on Saturday. The party were driven in brakes to Kiuver, where a 
pleasant day was spent. 


Books Received.—“The Management of Engineering 
Workshops," by Arthur H. Barker. (1899). Manchester: The Technical 
Publiabing Company, Limited. 7s. 6d. 

Institution of Junior Engineers: Record of Transactions. Vol. 
VIIT. 1897—98 session. 108. 6d. 

" Fire Tests with Floors.” “Fire Tests with Ceilings.” The 
British Fire Prevention Committee, London. 


The Bristol Tramways and Carriage Company, Ltd., 
v. The National Telephone Company. Ltd.—In the Chancery 
Division, on 20th inst., before Mr. Justice North, an action was beard 
on sfBdavit evidence brought by a tramweys crmpany to restrain 
the National Telephone Company from laying telephone wires in the 
street, in such menner sa fo disturb their tramways, without the 
leave of the plaintiffs, The question between the parties depended 
on the construction of clauses in the Telegraph Acts, 1863 and 1878, 
apnd tbe Tramways Act, 1870. Tbe plaintiffs are the owners of an 
extensive system of tramways in the city of Bristol and neighbour 
hood, some worked by horse-nower, rome by electricity. The de- 
fendant company are licensed from the Postmaster-General under 
power to grant licences conferred by the Telegraph Act, 1892. This 
action relates to the breaking up of the road in St. Augustine Bridge, 
an oven space which is the centre of the tramway system in the city 
of Bristol. The Telegraph Act, 1863, provides that telegraphs are 
not to be placed alorg a street without the consent of the body 
having tbe control of the street, and by Bection 13 it is provided tbat 
where a street is maintainable by a landowner or other person not the 
yoad authority, his consent is also necessary. Section 28 of the 
Tramways Act, 1870, throws the burden of repairing streets between 
and immediately by the side of the lines of a tramway on tramway 
companies. Section 32 enacts :— ; 

Nothing in this Act shall take away or abridge any power. to open or break 
up any road along or across which any tramway is laid, or any other power 
vested in any local authority or road authority for any of the purposes for 
which such authority is respectively constituted, or in any eompany, body, or 
person for the purpose of laying down, repairing, altering, or removing any 
pipe for the supply of gas or water, or any tnbes, wires, or apparatus for 
telegraphio or other purposes, but in the exercise of such power every such 
local authority, road authority, company, body, or person shall be subject to 
certain restrictions. 

By the Telegraph Act, 1878, provision is made that where a body 
or person has power to refuse consent to the Postmaster-General 
placing a telegraph line over or under a street or certain other places, 
the Postmaster. General can require consent to be річ `п on terms to 
be fixed by arbitration in manner provided by the Act. 

Mr. О. A. Cripps, Q.O., Mr. Stewart Smitb, and Mr. Pepys, for the 
plaintiff company, argued that the defendants had no power fo 
interfere with the street under the tramways without the consent of 
the tramway company; that even if they had the power to compel 
such consent under the provisions of the Telegraph Act of 1878 in 
favour of the Postmaster-General they could not do so in a summary 
manner. 

Mr. Swinfen Eady, Q.O., and Mr. Roskill contra. 

Mr. Justice North, baving referred to the section of the Acts 
mentioned above, said (according to the Times report), he came to 
the conclusion that by reason of the saving of Section 32 of the 
Tramways Act, 1870, it was not necessary for tbe telephone company 
to get the consent of the tramway company before breaking up the 
street where the tramway was in order to lay their telephone wires. 
In the result, he dismissed the action. 


Changes of Address.— Messrs. Simon, Berry & Oo., 
have removed their offices and stores to larger premises at 78, Upper 
Thames Street, London, E. O. 

Messrs. J. H. Tucker & Co., have removed their London office and 
stores to 8, Bury Street. New Oxford Street, W.O. 

Meseres. Fuller & Оо. have been compelled by increasing business 
to take more extensive premises at 9, Red Lion Court, Cannon 
Btreet, B.O., fron June 24th, 1899. 

The Cruto Incandescent Lamp Agency, Limited, have removed to 
9, Tower Royal, Cannon Street, E O. 

From 24th inst., until further notice, Messrs. Crosby Lockwood 
and Son’s trede branch will be 65, Shoe Lane, E.O.; all correspon- 
dence re publicaticns acd other matters to be addressed to the 
general с сев, 23, Paternoster Row. The removal is only temporary 
during the rebuilding of 7, Stationers’ Hall Court. 

Messrs, Crews & Handford, coneulting electrical engineers, sre 
removing cn the 26th inst., from Oross Street Chambers to more 
convenient cffices at 11, Blackfriars Street, Manchester. 

The Fuller-Wenstrom Electrical Manufacturing Company notify 
that on and after June 24th, their address will be 9, Red Lion 
Court, Cannon В'тее?, Е C. 

Меватв Gent & Co., Fave removed their London office and ware- 
house to 25, Laurence Pountney Lane, E.O. 


Charge of Stealirg Electricity.—On 16th inst. Luigi 
Armanni appeared at Bow Street in answer to an adjourned 
summons chargiog him with feloniously abstracting and consuming 


electricity belonging to the Metropolitan Electric Supply Company. 
The facts have been already recorded in the ErrorBicAL REVIEW. 
On Friday it was contended for the defence that in the main the 
company was proceeding on suspicion, and that the suggested fraud 
was far too crude to be undertaken bya competent electrician such as 
the defendant. The hearing was again adjourned, the defendant 
being bound over in his own recogpisances in £50. 


Committed for Trial.—At the Guildhall on Tuesday, 
Herbert Adams, 90, electrician, of Bookham Street, New North Road, 
was committed for tria] upon charges of conspiring with anotber man, 
not in custody, to obtain large quantities of electrical plant from a 
French firm of electrical engineers, baving offices in the Wool Exchanae, 
by falre wretences.  Detective-Inroector Wise, who had charge of the 
case, ssid that although every effort had been made the missing 
man bad evaded arrest. 


The Copper Market,— Messrs. H. R. Merton & Co's, 
circular for the fortnight ending June 15th, shows that during the 
first half of June the price of G.M.B's. has fallen 15s. per top, and 
that since Mav 15th a fall of £3 per ton hss cccurred. The stocks of 
copper ате 875 tons less than on Mav 31st. Both supvolies and 
deliveries ave much below the average for the previous 12 months, 
being 7,189 tons and 8,014 tons respectively. The shrinkage in 
supplies bas extended to all countries, the decline in the shipments 
from Chili being the most noticesble. No doubt the srrivals during 
the latter part of the month will tend to bring up the deliveries to & 
more normal figure, Tbe relative prices of copper snd aluminium 
for conductors of equal length and equal sectional resistance, are now 
ropresented by 


8'93 x 849 x 50 . 4472 . 15 
868 x 145 x 100 3,886 100 


At the price of 849d. per lb. copper is therefore still about one- 
seventh more costly than aluminium, metal for metal, for conductive 


purposes. 


“Duncan's Manual of Tramways, Omnibuses, and 
Electric Railways, 1899. London:—T. J. Whiting & Sons, Ltd., 
9s. 6d.— Tbe time bas bardly arrived for the publication of an 
English electric tramway таппа], as the number of electric lines, and 
consequently the number of officials is comparatively small, though 
we do not doubt thet with the development of electric tracti^n, some 
such directory or bandbook will make its appearance. In the mean- 
wbile the tramway man may turn to this book for financial details of 
the electrical Jines now in operation, and the personnel thereof. An 
examination of the contents, particularly the names of the directors 
of the various lines pow operated by horses, shows to what an 
enormous extent electrical financiers and engineers are getting the 
systems of this country under their control This means nctbing 
short of conversion to electrical traction on all these lines, bringing 
considerable business to the electrical industry. We have examined 
with interest the accounts showing the receipts and expenses per 
mile run, but in too many cases where electricity is employed, the 
compiler of this manual has met with the same measure of success 
that others Lave experienced, these particular items being marked 
“not obtainable.” The few electric lines which have published 
their costs and expenses, proving how economical in operation, and 
how popular in working electrical traction i», have, we believe, done 
great things in rersuading tramway authorities, both mupicicalities 
and otbers, to take electrical conversion schemes in hand. It is to be 
regretted that in a few places it bas been considered necessary, for 
some reason or other, to withhold data as to coste, It is hardly the 
tbing for English engineers to have to quote American results where 
the circumstances are not on all fours with English practice. The 
more figures available regarding the working of trolley lines at home, 
the greater will be the progress of electric traction. The figures which 
are included are: Blackpool and Fleetwood, traffic receipta per mile 
yun, 1s. 8d., total expenses per mile run, 8'14d.; General Electric 
Tramways Compsny (Hartlepool lines), receipte 1110d., expenses 
8:10d. ; Liverpool Overhead Railway, receipts (two half years) 24 37d., 
95°74d., expenses 15˙48d., 15°89d.; Bessbrook and Newry electric 
tramway (two half years), receipts 19 7d. and 19 9d., expenses 17 264. 
and 17:42d.; Blackpool Corporation trams, receipts 16:43d., ex penses 
10:97d.; Dover Corporation trams, receipts 11:83d. ; Leeds city trams, 
receipts 11:69d., expenses 989d. Towards the end of the book there 


is a directory of directors and officials connected with the various 


tramway companies of which particulars are given. 


Hampstead Vestry v. ©. B. King, jun., & Co.—On 
14th inst. at the Hampstead Petty Sessions, defendants, electrical 
engineers, of Heath Street, were summoned by the Hampstead 
Vestry for “unlawfully connecting a certain electric light line with a 
line or apparatus belonging to the Vestry” without the consent of 
that body. Mr. A. P. Johnson, solicitor, Vestry clerk, appeared for 
the Vestry. snd Mr. W. G. Bate, solicitor, anpeared for the defence. 
Mr. C В. King, jun., and his partner, Mr. Eric Rivers Smith, both 
stated on oath that permission bad been given for them to make the 
connection by an employé of the Vestry. Evidence was given in 
denial of this. Mr. Basil Woodd Smith said that under the circum- 
stances only the small fine of 20s. and coats would be imposed. 


Liquidations, Dissolutions, &c.— Messrs. J. Moares 
and H. O. Farrell, (Moores, Farrell & Oo., electrical engineers, 
Victoria Street, Marcbester) have dissolved x artnership, because the 
business of the Electrical Inventions and Manufacturing Company, 
Limited, bas increared to such an extent that Mr. Farrell is to devote 
his whole time to the ccmpany as sole managing director. 

A petition for winding up the Chitty Dynamo and Motor Company 
will be heard on Saturday, 24th inst., before Mr. Justice Wright. The 
petitioners are W. M. Seligmann, A. O. Bean, and M. Codd. 
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List.—The Cruto Incandescent Lamp Agenoy, Limited, 
send us an illustrated price list, with letterpress in French and 
Italian, giving particulars and prices of incandescent lamps made by 
а together with illustrations showing a number of different 
shapes. 


London County Council.— The Council on Tuesday 
resolve to lend £25,000 to the Fulham Vestry for electric lighting 
purposes at the rate of 3 per cent., the amount to be rcpaid within 
42 years. Mr. Beachcroft drew tha attention of the General Pur- 
poses Committee to the memorial which he presented to the Council 
four months ago from the London Engineering Employers’ Associa- 
tion with reference to the Council's form of engineering contract. 
The speaker stated that he had received several communications 
on the subject, and he desired to koow when the Council might 
expect а report dealing with the matter. Mr. R. Strong, chairman 
of the General Parposes Committee, replied that a report on the 
subject would be brought before the committee next Monday. The 
Parliamentary Committee reminded the Council that the resolution 
passed last month, consenting on certain terms to the London United 
Tramways Company applying for power to use electric traction, pro- 
vided that the solicitor should prepare the ne documents to 
give effect to the resolution. It had, however, been found that the 
matter could not be carried through otherwise than by amendments 
in the company’s pending Bill. Continuing, the committee said:— 

After several conferences between the Parliamentary agent and the solicitor 
on behalf of the Council and the agents and solicitors for the company, а set 
of clauses and a draft agreetnent have been provisionally arrived at. We 
think that these documents give substantial effect to the above-mentioned 
recommendations of the Highways Committee as adopted by the Council. 

As the matter is now actually pending in Parliament, we have instructed the 
Parliamentary agent to withdraw the Council's opposition in the House of 
Commons to the Bill, provided the ciauses and agreement in question are 
adopted by the company, Tne matter being important and the circumstances 
sot;ewhat exceptional, we have given orders fur copies of the clauses and 
agreement as revised by the Parliamentary agent, in accordance with our 
instructions, to be circulated to the members of the Council. 


O1 the recommendation of the committee it was decided to approve 
the action taken ia regard to the Bill. 


National Gas Eugines.— The National Gas Engine 
Company have tbis week been exhibiting at the Royal Agricultural 
Show, which closes to-day at Maidstone, seven of their gas engines as 
follows:— 2 H.P. effective; 3 Н.Р. effective; 3? H.P. effective 
driving dynamo; also engines of 4, 6, 11 and 30 H.P. effective. 


Smoke Nuisance.—The St. George's Vestry is writing 
to the Westminster Electric Light Corporation complaining of 
continued nuisance caused by the emission of steam and grit from 
the chimney of the Eccleston Place Station. 

The St. Saviour’s B.ard of Works has resolved to apply to the 
High Court for an injunction restraining the Oity of Londoa Elec- 
tric Lighting Company from creating or continuing the smoke 
nuisance, for which maximum penalties have been imposed on two 
саа It is complained that the nuisance has not been dis- 
continued. 


Trade Announcements.—We are a-k«d to state that 
Mr. Alfred Slatter has purchased the Art Metal Works, until lately 
carried on by Sax, Blatter & Oo., Limited, at Peckham, and will 
continue this business under the name of Alfred Slatter & Co., with 
head сое at Buckingham Chambers, Backiogbam Street, Strand. 
In order to devote his time and energy vo this branch of electrical 
work, Mr. Blatter has resigned his position of managing director to 
Bax, Blatter & Oo., Limited, but retains his seat on the board as a 
director. 

We understand that Mr. T. Herbert Kaye, of 4, Rameden Street, 
Huddersfield, accountant, the trustee in re James E. Stott & Oo., of 
Byram Arcade, Hudderstield, electrician, in bankruptcy, has disposed 
of the whole of the stock, plant and fixtures in the above estate to 
Messrs. Wilson & Graham, Green Street, Hudderatield, electricians. 

On account of the large amount of work in hand, Messrs. Harrap, 
Hewett & Duffield, of 34, Queen Street, have removed to 5, Budge 
Row. The new premises will suitably accommodate the increased 
staff for consulting practice. This is continually growing and at 
present includes lighting and power plants for the Cnatham Corpora“ 
tion, the Bedford Music Hail, Messrs. Thorne Brothers, Limited, 
Messrs. G. Н. Leavy, Limited, and several otners, also a large elec- 
Lad driven refrigerating plant for the Birmingham Cold Stores, 


Messrs. Rogers & Co. have opened premises in Paradise Parade, 
King's Lynn, as electrical engineers, &c. 


ELECTRIO LIGHTING NOTES. 


Ayr.—The minutes of the Electric Lighting Committee 
which came up for adoption last week contained some correspondence 
from Mr. R. Hammond and from Mr. Faller, the resident electrical 
engineer, regarding paralleling. Mr. Hammond said that Mesers. 
Siemens Bros. & Co. had now expressed their willingness, without 
prejudice, to take back one of the seta of plant, and to allow for the 
same the full contract price, less £360, in respect of the use of the 
same over 34 years. They made this offer conditional upon their 
supplying two 200-kw. Siemens-Belliss sete, per their quotation of 


March 14th last. Mr, Hammond pointed out to Messrs. Siemens 
Bros. that there was not room in the works for two such sise sets, and 
they exprese their willingness to consider the matter upon the same. 
basis if an order for a single larger set, say, 300 kw., is placed with 
them. Mr. Hammond says that the tendency in all electricity works 
is to increase the size of sets, and he feels confident that the time is 
not far distant when 300 kw. will not ba too large a set for Ayr. 
Mr. Faller’s letter to the Lighting Oommittee, after criticising the 
arrangement suggested by Mesars. Siemens, says :— 


As regards immediate and large extensions, my opinion is that we should not 
think of it at present, but rather wait uatil the spring of next year, which would 
give ample time for the makers to deliver before we are likely to require it. Mr. 
Hammond, it would appear, is of opinion that an order should be placed for 
either two 200-kilowatt or one 800-kilowatt sets, but 1 ain afraid that he has 
rather over- estimated the demand upon these works during the next few yenurs. 
In order that the committee may form some idea as to whether or not extensions 
should be ordered now, 1 give below а table setting out the estimated output from 
these works for the next live years based upon the sume rate of progress as 
during past ycars:— 


Winter 1896, maximum output 108 k:lowatta. 
Winter 1897, maximum output 140 kilowatts, 
Winter 140s, maximum output 210 kilowatts. 
Winter 15899, estimated output 270 kilowatts, 
Winter 1900, estiniated output 324 kilowatts. 
Winter 1901, estimated output 380 kilowatts. 
Winter 1907, estimated output 450 kilowatts. 
Winter 1903, estimated output 540 kilowatts. 


Thc maximum output for the winter of 1903 would be, I estiinate, about 540 kilo- 
watts, ad against 620 kilowatts installed at the works, leaving a reserve of W kilo- 
watts. From the above it will beatonce apparent that we need not order any 
furtLer extension of plant until, say, the spring of 1900, which would allow of 
fully two years before it would be required --viz., for the winter of 1902. After 
considering these tigures, I feel sure that you will agree with me that our best 
pian in connection with the settlement of the old contract would be either of the 
tollowing. viz.: ]) To obtain as large an allowance for non-fultilment of con- 
tract us possible: or, (Z2: to exchange No. 8 plant for two high-speed sets of 
120 kilowatts, inaking the best terms possible, but only taking delivery of the 
second plaut at three years date, and so save unnecessary interest and sinking 
fund. 


After farther correspondence it appeared that Messrs. Siemens were 
very unwilling to quote for a 120 kw. set, as they felt confident that 
they would never get a second order for so small a set, the demand 
running for large siz:s; and as the main objection to the 300 kw. 
proposition was that there is no immediate necessity for so large a 
set, and that the Oorporation do not wish to burden their capital 
account unnecessarily, Messrs. Siemens had intimated their willing- 
ness, if the 300 kw. proposition be accepted, to give the Corporation 
the power to delay taking delivery for tnree years, or till such 
earlier date as they may fix, provided 12 months’ notice be given. 
Mr. Hammond had indicated that if this be agreed to he thought 
Messrs. Siemens could be induced (1) to permit the burgh to retain 
possession of the balancs of the retention money, v.., £618 53. until 
the 300 kw. set is delivered, and (2) to permit the burgh to continue 
using the 10U kw. set until the 3UU set is delivered, the burgh paying 
6 per cent. per annam for such uss. Tne Committee geuerally 
approved of the proposed basis of settlement, but preferred to have a 
200 kw. set in lieu of the 300, to be delivered at the end of two years 
or sooner on giving 12 months’ notice, provided Messrs. Siemens can 
quote a satisfactory price for the plant. The Committee unani- 
mously agreed to ask Mr. Hammond to arrange with Messrs. Siemens 
on the basis above-mentioned, bat to report details before closing, 
and particularly as to price of 200 kw. set. 


Banbury.—A special sub-committee has submitted to the 
Council, without aay recommendation, a report regarding an 
offer of the Electrical Development and Finance O to take 
over the Oouncil's provisional order. The company submitted alter- 
native schemes, the one considered the more favourable by the com- 
mittee being a suggestion that the Oouncil should carry out the scheme 
for the borough to the and specitications of the company’s 
consulting engineer. The work would not necessarily be done by tne 
company, but tendere could be invited publicly and the works executed 
at tne least possible cost. The initial scheme is estimated to oost 
£20,000. The report was received, but it seems to be the Council's 
intention not to act further upon it until farther consideration has 
been given to the matter, and the Council seems to bo inclined to 
consider other proposals from electrical firms. Saveral speakers ad- 
vocated drawing the attention of the eleotric lighting world to the 
position of affairs throagh the medium of the electrical journals. 


Bermondsey, — The Electric Lighting Committee 
informed the Vestry at the meeting on Monday that the Bill to oon- 
firm the provisional order had been read a second time in the House of 
Lords and been ordered to be committed. Messrs. Deacon & Co. 
had submitted clauses for the protection of the London Electric 
Bupply Corporation, stating that if they were inserted the company 
would witharaw the petition presented against the Bil. Having 
carefully considered the question, the committee stated that they 
could not recommend the Vestry to agree to the clauses. The Elec- 
tric Lighting Committee reported that the London Electric 
Supply Corporation had appealed to the Board of Trade against 
the notice given that the Vestry required the covers of street boxes to 
be constructed of the Patent Safety Tread Company’s material in lieu 
of concrete covers as now fixed. Major Oardew heid an inquiry into 
the matter, and the Board subsequentiy approved the works subject 
to the company giving an undertaking to the Vestry to remove the 
covers and replace them by covers filled with York stone or of the 
safety head within two months after receiving a requisition to that 
effect from the Vestry. In commenting upon this decision, the com- 
mittee observed that this was the second time the Board of Trade had 
confirmed the objections raised by the Vestry. In a farther report 
the committee stated that Messrs. Kincaid, Waller & Manville had 
forwarded copy of specification for the lighting of the Town Hall at 
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a cost of £743. As an expenditure of only £500 had bs A ras 
y 


Beverley.—A member of the Council has given notice of 
motion to instruct the Gas Committee to consider the electric lighting 
question, with a view to adopting a scheme. 


Bridgwater.—An unsuccessful attempt was made at the 
last Council meeting to get rescinded a resolution pne at a previous 


meeting for proceeding with a low tension lighting scheme 
for the whole of the borouzh. 


Bristol.—An_ interesting contest lusting over several 
days terminated on Monday in one of the Parliamentary Committee 
rooms of the House of Commons. The le was between the 
Bristol Oivic Electrical Committee and the Bristol Gas Com 
although the proceedings deprived the Municipal Electri 
tion of the presence of their president, Mr. Faraday Proctor, at several 
of their principal gatherings, the gentlemen who expressed satisfaction 
that his absence was due to во good a cause as a fi 3 
pany may derive additional pleasure in the fact that that fight was a 
successful one. The point was peculiar. The Bristol Electrical 


р es, their h 
under an old Act, 


they wish to devel 1 

other p ht, desired to abrogate this provision 
whatever sum they 
tly dt, r g iq Rr a a, "s 
spon y reduce t rice of gas for public g. 
Electricity Committee at Bris р me а direct 


to the supply of electrical presen d but left the company the 
freedom they desired as to the ch be made орав for purposes 
other than light. This led the E Oommi to ii the 
Bill again when it reached the Commons. In the courseof the inquiry 
it was stated that the Corporation was the largest customer the com- 
pany had, and that it was so common a condition that Corporations 
should be supplied with gas on the same terms ascharged to the most 
favoured 3 that 9 precedent seat be quor pis 15 Noir 
company were—the counsel for the Oorporation argued—try get 
out of a bargain which had been in force ever since 1853. The com- 
pany had not suffered by reason of the introduction of electric light; 
he directors bad paid the maximum dividends allowed, and 

filled their reserve fund. The company could, of course, reduce the 
rice of gas for power or any o 3 bat if they did the 
ration must also reap the benefit by having the reduction 

а to the gas used for public lighting. If the Bill was 
t was, the learned counsel contended, nothing to prevent the 
gas compan selling gas for power purposes at a loss in order to com- 
pete electriol „ the loss being charged to the ordinary lighting 
consumers and to the Corporation as managers of the street lighting. 
The argument for the company was that new conditions had arisen 


5 g to supply electricity for power 
purposes at 14d. per Board Dt irade unit, Wen would prevent the 
gas company competing with them unless they had the power of 
differentiating their charges as between motive power and lighting pur- 
poses. Although it was true the House of Lords had struck out the 
power to supply dynamos, it was reasonable if & man did not want to 
teke electricity from the Corporation, but wanted to instal it in his 
own works, that the gas company should have the power to supply 
him with the machinery or the installa The gas company was 
pleading, it was said, for free competition. The Parliamentary Com- 
mittee at the close of the 5 the company’s request to 
repeal this old condition. The contained a variety of other pro- 
visions, and the preamble was considered proved. 


Bootle.—Last week Councillor I. A. Mack, as chairman 
of the Watch Committee, submitted its fourth report on electric 
lighting. He said the first part of the electric lighting scheme sanc- 
tioned by the Council in 1897 had been almost completed. According 
to the ‘ast Council meeting, there seemed to be an impression amongst 
the members that the Watch Oommittee had exceeded the powers 
granted to them by the Oouncil, but he could assure them that the 
committee had not erected a single lamp or laid a main without the 
entire support of the Oouncil. e committee was convinced that 
the cost of the scheme would not in any way be excessive. They had 
been at a great disadvantage through the delay in the opening of the 
generating station, the result being that they lost nearly a season's 
supply. So far as public ligh was concerned, they proposed to 
go on with the scheme and supply the current to customers, with a 
view of making it remunerative to the Corporation.—Dr. M'Murray 
seconded the motion.— Alderman В. 8. Johnson proposed an amended 
motion, to the effect that recommendations 2, 3 and 5 in the report 
should be adopted, that a special committee should bs appointed to 
investigate and report upon the methods and cost of the public 
lighting of various towns, and pending the receipt of the report, 
certain recommendations be not approved, excepting only the sum 
of £1,000, the amount required for the increase of the station plant. 
The amendment was defeated by a majority of three votes, and the 
report was adopted with the exception of its recommendation to 
appoint a borough electrical engineer at £400 per annum. 


those roads where cables are laid the electric current is to be 


, phasising the fact that if the Council a 


Bradford.—The Board of Guardians have decided to 
take steps to obtain the sanction of the Local Government Board to 
the fitting up of an electaic plant at the Workhouse, in accordance 
with a report presented by a sub-committee. 


Bude.—The question of the electric lighting of Bude is for 


the moment complicated by a proposal to transfer the local government 


from the Parish Council to an Urban District Council. A y 
there isa unanimous feeling in the parish in favour of lighting the 
streets by electricity, but there is some reluctance on the part of the 
Parish Council to ge their successors to a definite scheme. How- 
ever, the negotiation with the company are раш e and if 
the Parish 

will be in possession of the information, which will enable them to 
determine the question immediately they assume office. 


Carlisle.— For a supply of coal for the electricity works, 


a 12 months’ contract bas been given to Mesars. Thompson & Sons, at 
Те. 6d. per ton. 


Chester field.—Last week the Council discussed a recom- 


mendation from the Electrical регу Committee that, subject to 
future arrangements as to details the approval of the Local 


endation, which called, he said, for careful eration. 
For him it was rather a difficult question, inasmuch as his firm had 
been concerned in an offer to provide the town with electricity. The 
uotation his firm gave the Corporation was much lower than 


ments as would soon send their coal pits and things of that kind 
the wall.—Oouncillor Whitelam seconded.—4A£ this stage the meeting 
adjourned for a week. 


Chislehurst.—The Parish Council have accepted the 
offer of the Electric Light Company to supply the lamps in the 
Upper Borough, where cables are not laid, with oil as at present 
at 45s. per lemp, and to substitute electricity as soon as possible. In 


at a cost of £3 per lamp. | 


Edinburgh.—The Electric Lighting Committee recom- 
mend the acceptance of estimates in connection with the Dewar Place 

wer station for the extension of the boiler house by Messrs. В. 
Горат & Son, at about £5,000, and for the supply of fans, &c., by 
Messrs. Heenan & Froude, abont £4,000. 


Electric Lighting (Clauses) Bill.—In the House of 
Commons on Tuesday, on the order for the second reading of this 
Bill, Mr. Bryce said it was a very useful measure, and likely to be of 
considerable public convenience. He believed that ite provisions did 
not substantially alter the existing law, which had been in force for 
a number of years. Mr. Ritchie (Oroydon) said the right hon. 
man bad given a correct description of the Bill. The Bill con 
notbing was novel, but its o on would conduce to a great 
saving of time and cost. The Bill was read a second time. 


Enfield.—Mr. W. Pressland has written to the District 
Council, drawing attention to the Board of Trade's intention not to 
allow transfer clauses in provisional orders in future, and em- 
lies for an order it will be 
compelled to carry it out without the ance of a company. 


Glasgow.—At a recent meeting of the ration the 
minutes brought up by the sub-committee on electric Ls of the 
city contained the following :—If the Watching and h Com- 
be possible, by prouping several otronits of aro lamps et distributing 
be е, by grouping sev i aro 
centres for various districts, to lessen the cost of labour, and, con- 
sequently, to still further reduce the price to be charged for each lamp. 
It is, however, impossible, at present, to indicate what this further 
reduction might be. The cler oh elec having forwarded to the 
inspector of lighting, for his consideration, a copy of the 
minute, so that when reporting to the sub-committee on the 
lighting by electricity of Saltmarket, Albert Bridge, Orown 
and Oathcart Road to Dixon Avenue, he migos deal with the question 
of the cost of such lighting on the basis of the charges ified in 
said minute of the electricity department. Mr. Primrose said that 
the committee were considering a very extended scheme of electric 
lighting for the city. A complete proposai would be put before the 
Council at an early date. It would contain the comparative cost of 
gas and electric lighting. 

Hyde.— The Council last week, after receiving a report of 
a sub-committee which has visited electricity works at Blackburn, 
Bury, Burnley, Nelson and Manchester, has resolved to apply for a 

rovisional order. The report of a consultant as to area of supply 
Das been approved. It is stated that the Council intends parane D 
a plant large enough to meet all requirements for years to come, 
towns having made a mistake in going to work in a manner. 


Ilfracombe.—The General Purposes Committee, after а 


conference with Mr. Trentham, electrical engineer, has requested 
him to proceed with plans for an installation for the town. 


Leamington.—The solicitors to the Midland Electric 


Lighting Company have addressed a letter to the town clerk calling 
attention to the serious difficulties which must arise" if the Oor- 


Vol. 44. No. 1,126, Junz 23, 1899:] 


THE ELECTRICAL REVIEW. 


1028 


poration are unable to come to an immediate decision on the course 
they intend to take in relation to electric lighting in Leamington. They 
point out that at the recent inquiry it was admitted that a consider- 
able sum must be spent at once in order to maintain an adcquate 
eervics for the consumers, and that the company could not be expected 
to make such outlay in the present state of uncertainty. Unless, 
therefore, the interests of consumers were to be seriously prejudiced, 
the Corporation must either give immediate notice of their intention 
to scquire the „ the arbitration clause inserted by 
the Board cf Trade in the Corporation Order, or formally announce 
their intention not to exercise such right. 


Llanelly.—The Highways Oommittec has advised the 
Council to discuss the question of tenders and cffers in regard to 
electric lighting before considering certain proposals made by the gas 


company. 


London, E.C.—The City Press says those who have 
studied the vacillating and mysterious рост рий by the Cor- 

ration over the eleclric lighting question not be surprised to 
earn that the inevitable bas bappened, namely, that the City of 
London Electric Lighting Company has issued a writ о the 
© ration, declaring that the existing contracts are valid and sub- 
sisting. Costly litigation is imminent unless the Corporation is 
prepared to modify its policy and submit the whole question to 
arbitration. | ` 

The City of London Electric Lighting Company has written to the 
town clerk for the purpose of the impression that prevails 
among consumers that they will have to incur expense in connection 
with the changing over from low to high voltage supply. The com- 
pany undertakes to bear the expense of whatever alterations may be 


necessary. 


Luddendenfoot.—The District Council has discussed the 
electric lighting p put forward by the Sowerby Bridge Dis- 
trict Council to apply to the Board of Trade for a € order, 
and has decided to oppose the application of Sowerby Bridge. 


Morley.—Mr. Herbert Brewett, the present assistant 
electrical engineer, has been appointed borough electrical engineer. 


Romford.—Messrs. Drake & Gorham have just completed 
the work of installing the electric light at Messrs. Ind, Coope and 
Co’s brewery. The works are capable of dealing with 2,000 16-0.P. 
lampe, and 19 main circuits are connected to the switchboard, theee 
being capable of distributing light to the majority of the hotels and 
inne belongiog to the firm, which are situated in the town, as well as 
to oni озе private business places. The current is generated at 
210 volts. 


Sheerness.—The Urban District Council has had under 
consideration a proposition by Mr. Councillor Fooks for intrcducing 
the electric light into the town. Most of the influential members of 
the Council are large shareholders in the gas company, so that a big 
fight is expected. 


Sheffield.—S:. Marie's Church (Roman Outholic) bas 
been fitted up for electric lighting, supply at 200 volts being takın 
from the Corporation mains. The aisles are lighted with 11 6-light 
wrought-iron electrolierr, fixed to wrought-iron brackets ewang 
between the arches. The uave is lighted with five LAE wrought-iron 
electroliers, also the baptistry and the sundry chapels. The chancel 
is lighted with a bandtome 24-light electrolier, and 12 screen light». 
The extensive sacristies are also lighted throughout. The main 
switchboard is very handsome, and oonsists cf six ls of enamelled 
slate, mounted in a polished walnut case, with 26 D.P. fuse ways 
and 32 ewitches. The whole of the work is done on the “ Simplex” 
conduit system, with junction boxes at every fitting. The electroliers 
were designed by Mr. Hadfield, architect to the church, in conjunc- 
tion with Mr. J. G. Burchell, A. L. E. E., electrician to Messrs. John 
Dewhurst & Son, Sheffield, who have carried out the whole of the 
work, including the making of the fittin Messrs. Dewhurst have 
several other large contracts on hand, both for lighting and power. 


Shoreditch.—The Veatry on Tuesday discussed for a long 
time a motion by Mr. H. E. Kershaw proposing the recision of a 
recent minute, “That in future no member of the Vestry shall occupy 
the chair of any Oommittee more than two years in succession.” 
pro g the motion the speaker (who has been relegated to the 

tion of vice-chairman, with Mr. N. Moss as chairman, of the 
Electric Lighting Committee for the ensuing year) stated that he 
could only accept the minute as a punishment for well-doing. No 
two men on the Vestry had epent as much time and shown as much 
evidence of ability as Mr. Winkler, the late chairman of the Works 
Committee, and himself. He was prepared to tay that no electric 
lighting undertaking in England had been carried on with so much 
success as the Shoreditch installation. They were now embarking 
upon a large extension, and the man who knew the most about 
it—well, the one who had gone through the whole management 
frcm the inauguration of a new station, was cast aside 
and another gentleman poa That gentleman was of 
undoubted ability, bat he wouid have to go through the experience 
of tke former chairman of the Lighting Committee, and in two 
years’ time he would also bave to be thrown out. That wasa punish- 
ment and a preventative against any member of the Vestry puttirg 
his best ¢ fforts into the work of the board. The resolution simply 
played into the hands of the officials, and the curse of municipal 
work was Cfficialism. It was a vote of censure upon committees, and 
he hoped the Vestry would prevent a recurrence of the ridiculous 
anomaly by rescinding the minute.—Mr. W. Johnson having seconded 
the motion, a long debate ensued, in the course of which no further 


support was given to the motion. Оз being put to the meeting only 
11 members voted for the recision and about 70 against, the motion 
being lost by a large majority. | 


South Westmoreland.—The Rural Council has received 
a letter from the Board of Trade revoking the order granted to the 
Windermere Electr/'city Supply Company as to the whole of the area 
of supply affected thereby, excapt that included in the urban districts 
of Bowness, Grasmere and Windermere, and the parishes of Lang- 
dale, Rydal, Loughrigg, Troutbeck, Applethwaite, Hughill, Over 
Staveley, Nether Staveley, Undermillbeck and Orook, ia the South 
1 Rural District, and Olaife and Hawkshead in Ulverston. 

District. 


Sout hampton.— The electrical engineer has reported 
that 717 8-0. P. lamps were connected during May. The number 
аы sold was considerably larger than in the same month in 


Stafford.—Alderman Wright states that the consumption 
cf electricity has so it creased that the Gas and Electricity Committeo 
have tbls year been able to make the first payment of £72 towards a 
capital expenditure cf £560. They have paid off some £2,000 of 
borrowed money. 


Tavistock.—The Council last week had before it an 
electric lighting scheme introduced by Mr. Jabes Petherick, with the 
concurrence of the ri Committee. The cost he ostimated at 
£4,661. He puts down the annual receipts at £1,401 and the 
expenses at £1,155, including £300 interest on sinking fund at 6 per 
cent., rien an annual profit of about £250. The motive power 
would be partly steam and partly water. He recommended the 
borrowing of £5,000, so as to leave a margin. He moved that the 
Council apply to the Board cf Trade for a provisional order to instal 
the electric light at Tavistcck. The clerk stated that the motion 
was out of order, as it must be proposed at a special meeting. The 
matter was adjourned for a month. 


Tewkesbury.— The Urban District Council is taking 
pe to ascertain the ccat of a provisional order and of an installa- 
on. 


Wellipgborough.—The Council sitting in committee 
last week considered the proposals of the Electrical Power Distribu- 
tion Company, Limited, Mr. Madgen appearing on behalf of the 
company. A report was also before the committee from Messrs. 
Clark, Forde & Taylor. 


Weston-super-Mare.—The Urban Council has approved 
the draft m«morsndum and articles of association of the Weston- 
super-Mare and District Electric Supply Company, of which the 
prope sed first directors are Messrs. W. L. Madgen, Baworth and 

on, 


Yarmouth.—At the last meeting of the Town Council it 
was reported by the electrical engineer that the cost of preduction of 
electric light was steadily decreasing, the saving for the year ended 
May 31st being 20 per cent. In compliance with numerous requests 
from customers, be recommended the use of the Brighton system of 
charging for current, the first hour to be charged at the present rate 
of 6d. per unit, and fcr all time after a reduced charge of 3d. per 
unit for customers consuming more than 4,C00 unite, and 4d. for those 
consuming less than 4,000 units per epnum. Sir W. Н. Preece, the 
5 engineer, wrote that it was necessary that addi- 
ticnal lighting plant be ordered, and he recommen an imme- 
diate outlay of £2,000 on a 150-kilowatt dynamo, and £2,000 for 200 
heute connections. The Electric Lighting Committee recommended 
that the Local Government Board be asked to assent to a loan of 
£27,000 for extensions. The cost of production for the year ended 
March, 1898, was 2°98d. per unit, and for tke year ended March, 1899, 
2:39d per unit. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Blackpool.—It is stated that the conversion of the 
Promenade electric tramway from underground conduit to overhead 
trolley system has now been completed, and only the Board cf Trade 
inspection and approval is necessary before cars ате run. 


Brighton.—At the meeting of the Council on the 15th 
inst, Alderman Bendall, in moving the adoption of a committee's 
report, recommending that перса be made for Parliamentary 
powers to carry out a system of electrical tramways, said the leading 
municipalities of England had  municipalieed their tramwaye, 
cr were about to do so. Some of the rcutes proposed would 
be practically impossible for horse tr:ffic. He alluded to the 
system at Halifax, which lay in a hollow, being surrounded by hills 
very much bigher than Brighton, with gradients very similar. The 
cars were driven up these gradients with tbe greatest possible ease 
at any pace. What was, perhaps, far more important, was that they 
came down excecdingly беер gradients with perfect security and 
ease. The committee were unanimous that the trolley вуеш was 
the most perfect, economical, and e ffleient. If there was one thing 
that had een wanting in Brighton for some years past, it had been 
vehicular accommodation from the town to the surrounding hills. By 
this scheme they proposed to afford the sccommodation, and more 
than that, they proposed to give facilities to the population in the 
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valleys round about to come to and from their business, and from the 
centre of the town. As a stronger reason for the adoption of the 


scheme, he expressed his belief that if carried out, it would 


result in the artisan population, and other sections also, being 
sent from the congested portions of the town to the breezy Downs. 
If the Pm were carried out building operationa would, he believed, 
be extended in the ontskirts of the town. He claimed that the routes 
were equitably distributed over the borough, the Committee having 
endeavoured to meet the needs of every district and every class. The 
length of the proposed routes was about nine miles, and on the 
assumption that four of the nine miles would be laid with double lines 
that would make 13 miles of permanent way. This, including con- 
crete foundations and wcod paving between the rails, would cost 
abont £5,000 per mile, which would give them a total of £65,0(0. The 
electrical equipments, including steel poles, they estimated at about 
£2,000 per mile, making, in all, £26,000. The cost of repairing sheds, 
estimated for 40 cars, would be £13,000, and it would be necessary to 
equip these sheds with proper appliances for repairing purposes, which 
would cost £2,000. It was estimated that 40 cars would give an 
efficient service. The cost for each would be £600, which would 
amount to £24,000 for the wholenumber; with another £10,000 added 
for incidental purposes, the total was £140,000. After careful con- 
sideration, the Committee were of opinion that they would do 
wisely in bringing the electrical power from the Corporation 
electrical works. The Oommittee had not seen anything during 
theie experience, or from their inquiries, which led them to 
doubt that the tramway service would be other than their 
electric light service—a profit-bea investment to Brighton. 
An amendment to a detail of the scheme found only three supporters. 
After further discussion, Alderman Reeves said he had visited Lseds 
and was thoroughly disgusted with the tramways there, considering 
them an. intolerable nuisance. Taere was intense vibration from 
11 o'clock at night until 5 or 6 o'clock in the morning, which was 
destructive of the peace and comfort of everyone. It was fortunate 
for Brighton, in his opinion, that this matter had to be fought in the 
House of Commons, and by that time he had no doubt the Council 
would have simmered down to its usual common sense and judgment, 
and no doubt the House of Commons would help them to arrive at a pro- 
perconclusion. Alderman Davey, in sup ng the report, said that one 
electric tramway in Leeds was practically noiseless, and if they could 
have such cars in this district he was satisfied they would do an 
immense amount of good to Brighton, Alderman Sir John Biaker 
said that Leeds was a pioneer in the tramway system, and some of the 
cars were obsolete. He would rather ses light tramcars passing down 
the strests of Brighton than cumbsrsome omnibuses. The report was 
then adopted nem. dis. ! 


Bradford.—The Select Committee of the House of 
Commons, presided over by Mr. Molloy, sat on Wednesday last week 
for the purpose of discussing the clauses of the Bradford Tramways 
and Improvement Bill, the preamble of which was held proved before 
the adjournment for the Whitsuntide recess. Mr. Fitzgerald, on 
bshalf of the Shipley District Council, opposed the clauses of the 
Bill relating to the inclusion of the Urban District Oouncil of Bhipley, 
апа the Urban District Council of Buildon, in that borough, but the 
committee decided to uphold the agreement which bad previously 
been before them. Mr, Freeman said that the promoters were 
asking to be allowed a period of five years for the construction of 
tramways, which was longer than the period usually allowed by 
Parliament. Evidence would be given to show why five years was 
asked for. Mr. J. H. Cox, the Bradford city surveyor, stated that 
zome of the tramways proposed were to be made in connec- 
tion with existing tramways which were under lease for 94 
years. I¢ would, therefore, be impossible to make the connec- 
tion under a period of five years. Other tramways were to be 
made in connection with the street improvements contemplated, 
aud could not be commenced until these improvements were 
effected. Three years were taken for the purchase of land. 
In other cases there was exceptionally heavy masonry to be 
dealt with. The Chairman: Do you want five years for the construc- 
tion of the tramway from the boundary of Bradford to the boundary 
of Leeds? Mr. Freeman gave an affirmative reply. Witness : That 
will be worked by electricity. It will not run in connection with a 
tramway that we do not acquire until the lease has run out. The 
Chairman: Will the tramway be worked under this Bill or under the 
lightrailway powers? You have made an application to the Board 
of Trade for their consent, I understand. Mr. Freeman: That has 
not been obtained yet. The Chairman: Do you intend to work the 
tramway under the powers of this Bill or under those from the 
Light Railway Commissioners? Mr. Freeman: If we can do it we 
sball work under the light railway powers. If the Board of Trade 
confirm the powers we shall be able to work under them. But the 
clauses in this Bill are a safeguard to make sure that we shall be able 
to work the tramway. If we can enter into an arrangement with the 
existing tramway company to enable us to start running without 
delay we shall do so in the interest of the public. These and other 
clauses were adjusted, and the Bill was ordered to be reported for a 
third reading. $ 

At a meeting of the Tramways Committee the other day, 
the returns showing the results of the working of the electric 
tramways for the fortnight ended June 1lth were presented. 
Oa the Bolton section 4,828 miles have been run, and the receipts 
amount to £259 148. 9d., which is equal to 1291d. per car mile. The 
total receipts since April 1st amount (о £1,283 14s. 4d., or 12:18d. per 
car mile. On the Horton section duriog the past fortnight 9,017 
miles were run, and the receipts were £530 12s. 10d., which is equal 
to 14 12d. per car mile. The total receipts since April 1st amount to 
£2,450 88. 11d., which is equal to 15 77d. per car mile. 


Chester.—In a report to the Council Improvement Com- 
mittee the city electrical engineer, Mr. F. Thurefield, details the 


advantages and disadvantages of the several systems of electric 
traction. He favours the overhead trolley for Ohester, adding :— 


But the fact remains that the architectural features of the streets are of 
paramount importance in Chester, and it is for the Committee to decide whether 
they will adopt a system which some people will for a time consider a diefle ure- 
ment, but to which in every other town they have quickly become reconciled ; 
or whether they will sacrifice this (beyond question commercially the best) 
system, and adopt some other more expensive scheme involving greater 
difficulties. If the Committee consider that the objection to the overhead line is 
insuperable, in spite of the opinions quoted above, I would suggest that a short 
length of open conduit be laid in the centre of the town, say, from Frodsham 
Street to the fountain, the remainder being on the overhead trolley system. 
There should be no difticulty in keeping a port length of conduit in order in 
the centre of the town where the road is paved. The cost would not be pro- 
hibitive, and by adopting the overhead system for the outskirts, which is by far 
the cheapest system, the Corporation would be in the position to avail them- 
selves of any improved system which may be developed in the future with the 
least possible sacrifice of capital. It only remains to add that if the Committee 
contemplate acting on either of the suggestions contained in this report, they 
should come to some arrangements with the Lighti Committee, who are now 
considering the question of laying cables along Hough Green, so that the neces- 
sary feeders for supplying the tramways may be laid at the same time, and so 
that the posts selected for the street lighting may be suitable also for carrying 
the overhead line and placed in suitable positions. It would also be advisable 
to take the matter up with the National Te:ephone Company at an early date, 
to induce them to run their wires only at right angles across the streets, and 

to bunch them together as far as possible. By doing so the necessity for guard 
wires would be greatly reduced. 


The exyenditure for permanent way and cars common to whichever 
system the Council may adopt, is estimated at £16,450. The dif- 
ference in the cost of the respective systems, which are given as 
follows in Mr. Thursfield's estimates :—Olosed conduit — £40,640. 
Open conduit—£49,960. Accamulators—£36,630. Overhead trolley 
-system—£25,480. Combined overhead trolley and open conduit 
Bystoms—429,150. The cost of running the different systems is 
also estimated ae follows:—Closed conduit, 9d. per mile—4£5,625 
per annum. Open conduit, from 5d. to 7d.—£3,125 to £4,375 per 
annum. Accumulators, 15d — 9.375 per annum. Overhead trolley, 
frem 4d. to 6d.— £2,500 to £3,750; and horse, 10d.—£6,250 per 
annum. | 


Clacton.—An Е.ғех newspaper says that the Council has 
refused on to the electric traction company to construct 
tramways in thetown. The writer antici that the company will 
shortly apply for power to run a coast way to Frinton or Walton 
over the bsach. 


Croydon.—At a special meeting of the Croydon County 
Council on Monday it was reeolved to purchase by agreement the 
undertaking of the Croydon Tramways Company for the sum of 
£50,000. An amendment to take it cver, under compulsory powers, 
by arbitration was defeated by 33 t» 10; and other amen to 
reped he price to £40,000 and to refer back the report were 

80 lost. 


Dudley and Stourbridge.— Towards the close of last 
week trial trips of the new electric cars were made on this line, and 
other trials have been arranged. These, it may be stated, are pre- 
paratory to the Board of Trade inspection, and it is satisfactory to be 
able to state that so far the trials have been all that could be desired. 
The sanction to use steam power expires about the first week of July, 
and the public, therefore, are locking forward to the new mode of 
traction being in full working order by the middle of next month. 


Huddersfield.— On behalf of the Board of Trade, Major 
Cardew, RE, held an inquiry at the Town Hall on 18th inst. 
respecting the application of the Corporation for sanction to borrow 
£47,782 for the purpose of equipping a portion of the tramways for 
electric traction. The town clerk said that it was the intention to 
convert three sections of the tramways system from steam haulage 
to electric traction. The first s:ction—from Salendine Nook to 
Oatlane—had already been constructed, and the sanction of the 
Board of Trade obtained for ite use as a tramway. The second 
section was from Paddock Head to Quarmby Clough, and the third 
from Longroyd Bridge to the borough boundary at Marsden Road. 
These had not yet been constructed, but the materials were on the 
ground, and work would be commenced in a few days. The power 
station would be built large enough to meet more than the require- 
ments cf merely the three sections in question. It would be 
built on a site at Longroyd Bridge, and directly in the oentre 
of the tramways system. The Corporation desired to borrow 
£8,000 for 30 years for the power station, £17,120 for 25 years 
for electrical equipment and plant, £11,160 for 25 years for 
overhead equipment, and £11,500 for 16 years for 23 cars. The 
present capital of the tramways undertaking was £156,500, and in 
regard to running powers, which were gained in 1882, the Hudders- 
field Corporation were the pioneers. In reply to the inspector, Mr. 
Lloyd said they would have to go to Parliament direct for the 
borrowing powers respecting the other sections. In concluding the 
inquiry, Major Oardew expressed the opinion that it was a wise thing 
to proceed with the electrical equipment of the whole of the tramway 
system at Huddersfield. He thougbt there was very little doubt 
that after the introduction of electrical traction, they would find an 
enormous increase in the use of the trams. 

A proposal was to be made at the Corporation meeting on 
Wednesday for the promotion of a Bill in the next session 
of Parliament empowering the Corporation to work by elec- 
trical traction in connection with the borongh tramways, any 
tramways laid by urban district councils outeide the borough, 
к that be desired by them and approved by the Oorpora- 

on. 
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‘THE NEWINGTON VESTRY ELECTRICITY 
WORKS. 


THE history of the electric lighting of the parish of St. 
Mary is one long record of stroggks with adversity and 
vested interests. So long sgo as the year 1888, the Vestry 
endeavoured to acquire powers to supply electricity, but was 
thwarted by the opposition of influential ratepayers. For 
this cause, the London Electric Supply Corporation was 
permitted to obtain a provisional order unopposed, and 
began to lay down mains in the distiict in 1891. The 
Vestry opposed applications made by the County of London 
Electric Lighting Company, Limited, in 1892; by the 
County of London and Brush Provincial Electric Lighting 
Company, Limited, in 1894, 1895, and 1896; and by the 
Capital and Counties Electric Supply Company in 1895. 


WORKS. 

The buildings, which are situated near the centre of the 
district supplied, comprise, in addition to the works proper, 
roomy and well-lighted offices, test room, chief and assistant 
engineers' rooms, and & store room; there is also a mess 
room for the men, and a store room near the coal bunkers. 

The boilers are of the Babcock & Wiloox type, four in 
number, and are installed in a large and lofty boiler house 
with a glass roof, which can be opened for ventilation ; ample 
space is provided for six more boilers. E oh boiler contains 
90 tubes, 4 inches in diameter, arranged in nine sections, 
and has a grate area of 89 square feet, with 2,010 equare 
feet heating sarface, giving an evaporative power of about 
6,000 lbs. of water per bour. В sides the usual fittings, a 
Hopkinson high and low water alarm is fixed on each boiler. 

Mechanical stokers of the Vicars type are employed, 


GENERAL VIEW or ENGINES AND DYNAMOS. 


The Board of Trade held inquiries in 189€ and 1897, but 
it was not until the matter was brought before a Committee 
of the House of Lords in August, 1897, that the Vestry was 
finally suocessful in obtaining a provisional order, at a total 
cost of over £1,000. Mesars. Kincaid, Waller & Manville 
were appointed consulting engineers, and prepared plans and 
specifications for a station capable of supplying current to 
40,000 8-C.P. lamps. The capacity of the station, now 
nearly completed, is at present about 10,000 lamps, of which 
over 8,000 have already been applied for. The amounts of 
the various contracts were as follows :— 


£ s d 
: 5 and ашу shaft vid 12938 0 0 
2 popu dynamos, с, pu lic Ше MELDE plant, Ko. 8,975 0 0 
ers, pumps, steam and exhaust pipes, water 
. tank, condenser, economiser, &с. ... T 9348 0 0 
4. Mains . £6,895 10 0 
Conduit and junction boxes 2,186 96 10,881 19 6 
Trenching to date (by Vestry) ... 1 ‚800 00 
5. Main switchboard and instruments 1 900 0 of 2387 0 0 
Storage battery 
6. Electric light installation in station 259 12 0 
Total £44,749 11 6 


driven by a 10-H.P. Lundell motor through worm gearing 
running in an oil-bath ; the motor armature is provided with 
two commatators, and the speed is regulated by a series- 
parallel controller, with connections to the 440-volt mains, 
so that several speeds may be obtained with high efficiency. 
A similar motor is provided as a stand-by. 

The coal bunkers extend along the whole of one side of 
the boiler house, and a siding from the London, Chatham 
and Dover Railway is carried overhead, affording a ready 
means of delivering the coal to the bunkers without handling 
it. From a funnel-shaped hopper in the floor of the bunker 
the coal is raised by an elevator to the level of the top of 
the boilers, and is carried to the hoppera of the automatic 
stokers by worm conveyors ; the conveyors and elevator are 
driven by the Lundell motor which also drives the stokers. 
Our illustration of the boilers shows the motors and worm 
gearing approximately in place, but the conveyors are not yet 
erected. 

A Green's economiser is in use, with 192 tubes 9 feet long 

F 
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and 4 inches diameter, in two sections; the scrapers are Messrs. Hayward Tyler & Co. The condenser is able to 


driven by a 1-H.P. motor of the British Thomson-Houston 


enclosed type. 

The shaft is 123 
feet high and 6 feet 
in diameter, octa- 
gonal in shape, and 
is lined up to a 
height of about 45 
feet. 

We give an illus- 
tration &howing the 
pum room, in 
which there are 
two feed pumps, 
one being driven 
through single re- 
duction gear by a 
small vertical 
engine, the other 
by a Lundell motor 
with double reduc- 
tion gear and series- 
parallel control. 
The feed and steam 
pipes are in dupli- 
cate, and the three 
barrels of each 
D are arranged 
во that any one or 
two of them can be 
cut out of action 
without interfering 
with the others. 
Each pump is cap- 
able of delivering 
1,750 gallons per 
hour. There is a 
large storage tank 
on the roof of the 
pump room, of 
about 12,500 gal- 
lons capacity. 

u A condensing 
plant} is provided, 
situated between the 
boiler and engine 
rooms, and consist- 


ing of a surface condenser and a combined air and circulat- 
ing pump, which, as well as the feed pumps, was made by 
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SWITCHBOARD. 


deal with 4,000 lbs. of steam per hour; the pumps are 


driven by a 6:5 Н.Р. 
Lundell motor. The 
water supply for the 
condenser was to 
have been obtained 
from the public 
baths which adjoin 
the works, but it 
seems doubtful 
whether this will be 
available, owing to 
some disagreement 
between the respec- 
tive committees ; if 
necessary, a cooling 
tower will beerected 
for this purpose, 
The main steam 
pipes, which are of 
wrought-iron, cross 
the condenser room, 
passing through 
separators just out- 
side the engine 
room. The steam 
and exhaust pipes 
are in duplicate 
throughout, the 
latter being 
arranged so that 
any engine can be 
worked either with 
or without  con- 
densing. The ex- 
haust pipe is carried 
to the top of the 
shaft. Wrought- 
iron bends are used 
to connect the 
engines with the 
main steam pipes. 
The engine room 
is lofty, and well 
lighted from the 
roof; abundant 
floor space has been 


—— — — 


provided for future extensions. The generating plant, which 
we illustrate, consists at present of two 165-kw. direct car- 
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rent dynamos, coupled to Willans three-crank compound 
engines and running at 350 revolations per minate, and one 
82-kw. dynamo coupled to a similar engine, running at 450 
revolations per minute. 

The dynamos were manufactured by Messrs. Johnson and 
Phillips, and are of the four-pole type, with circular yokes. 
As will be seen from our illustration, the machines have a 
maseive and workmanlike appearance, and are so designed 
that the armature is readily accessible on removing the upper 


half of the yoke. The p pieces of the field magnets are 
divided into four deep slits running parallel to the 


armature shaft ; the field magnet winding is arranged with 
coned ends, exposing a large surface for cooling. The arma- 
ture is wound with solid copper bars in two layers, in open 
slots; the end connections are of the cylinder type, and 
each section of the winding consists of two bars, which are 
bent to shape and 
insulated before 


the temperature rise 
of these machines 
after a ron of six 
hours at full load is 
very small. The 
commutator - end 


bearings are pro- 
vided with . auto- 
matic ring lubrica- 
tion. Carbon 
brushes are used on 
the commutator. 
The field magnet 
excitation is de- 
rived from the 220- 
volt mains, on 
either = of p 
system, can 
varied so that the 
terminal pressure 
at full load may 
be adjusted to any 
value between 450 and 500 volts without altering the 
«peed. The combined efficiency of the 165-kw. sets at 
fall load, when tested at Messrs. Willans & Robinson's 
works, was found to ba 84:4 per cent. when running non- 
condensing, although the consulting engineers only required 
80 per cent. The engines are capable of giving 25 per cent. 
more power when required. 

A small coupled plant, st present employed in lighting the 
public baths, is to be put down in the condenser room as soon 
as the baths are lighted from the mains, and will be used as 
a balancer and for charging the batteries. 

The travelling crane was manufactured by Mesars. Carrick 
and Ritchie, and is capable of lifting 15 tons. 


BATTERY. 


f'The battery was manufactured by Messrs. Pritchetts and 
Gold, and consists of 258 cells of 19 plates each in glass 
boxes, with a normal output of 50 amperes for nine hours, 
or 100 amperes for three hours. 
the Planté The cells are arranged in three tiers in a 
very small battery room, which is, however, well ventilated. 


Pump Room. 


The plates are formed by - 


SWITCHBOARD. 


The switchboard was designed and manufactured by the 
General Electric Company, and is situated in a gallery 
running acro one end of the engine room; the assistant 
engineer's room is very conveniently placed at the end of 
the gallery, upon which it opens. The design of the board 
is such as to combine simplicity with safety and accessibility, 
and these objects have been attained to a very hig 
degree. Our illustration shows that the board consists 
of panels, of which all the positives are grouped at one 
end and the negatives at the other, with the neutral 
and battery panels in the centre. Each of the 10 feeder 
panels bears voltmeter, ammeter, duplex fuse, main switch, 
and six-way pressure regulating switch. In addition to the 
ampere scale, each ammeter is provided with a volt scale show- 
ing the pressure to be 
applied at the sta- 
tion end of the 
feeder when the cor- 
responding current 
is flowing through 
it, in order that the 
pressure at the feed- 
ing points may be 
maintained at its 
normal value; by 
this means the use 
of pilot wires is ren- 
dered unnecessary. 
As only one positive 
and one negative 
bus bar is used, the 
pressure between 
this and the middle 
wire must needs be 
that required by the 
feeder having the 
greatest drop at 
any moment; the 
pressure on the 
other feeders is, 
therefore, to be re- 
duced by means of 
“back E.M.F.” cells. 

Each dynamo 
panel, of which there 
are four paire, carries 
a main switch and 
duplex fuse; in 
addition, the posi- 
tive panel carries 
an ammeter, a 
minimum current 
cut-out, and a 
shunt regulator, 
while on the nega- 
tive is a watt-hour 
meter of the Aron 


type. 

The centre panels carry the 15-point switches for con- 
trolling the battery charge and discharge, throw-over 
switches, the switches and instruments connected with the 
balancer, and the middle wire connections and meters. | 

On the back of the board are mounted two main circuit 
Aron meters; the pressure wires for these are brought back 
from the distributing mains, so that they record the ene 
actually supplied to the consumers. As the meters on the 
dynamo panels record the total amount of electrical energy 
generated, the difference between the two records gives 
directly the distribution losses; the main circuit meters also 
act as checks on the consumere’ meters. 

The watt-hour meter in circuit with the balancer is also 
fixed behind the board. | 

The bus bars are supported on cast-iron bracketa, with slate 
insulators, at the back of the switchboard ; all the conductors 
are painted red, black or bine, according to their polarities, 
and the connections are exceedingly clear and easy to follow 
besides being perfectly accessible. The board is surrounded 
by а cast-iron moulding, no wood being used in the con- 
struction. | 
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Two recording voltmeters are fixed in the assistant engi- 
neer’s room; these are connected with the bus bars, and 
therefore record the maximum pressure applied to the feeders 
at any instant. With the exception of these, all the ammeters 


NiAGARA-BuFFALO.—F'iG. 1. 


and voltmeters connected with the switchboard are of the 
moving coil type, with permanent magnets, All the instru- 
ments, except the Aron meters, were manufactured by Messre. 
Nalder Bros. & Thompson. 


Test Room. 


The test room is situated on the ground floor, at some 
distance from the engine room, and is equipped with a com- 
plete set of instruments for testing meters, &c., including two 
Kelvin balances, with a range from 1 to 400 amperes, and a 
500-volt multi-cellalar voltmeter. A reflecting galvanometer, 
with a fignre of merit of 21,600 megohms, is mounted on a 

lished granite pillar in the centre of the room, the pillar 

ing carried down to the foundations of the building ; the 
transparent galvanometer scale is fixed on the testing table 
directly in front of the operator. 


MAINS. 


The feeders are drawn into Doulton conduits, of which 
about 50,000 feet of duots have been laid under the foot ways. 
The conduits are three, two and one way, the ducts being 
either 4 inches or 3 inches square. The cross section of the 
* outer " conductors is 0:3 square inch, and of ће “ middle 
conductor 0°125 square inch; the latter is the outermost 
condactor in the concentric cables, and is earthed at the 
station. 

The distributors have a cross section of 0:1, 0°1 and 0°06 
square inch, and are laid in wooden V-troughs, run in 
with a compound of tar and sand. All the cables, both 
feeders and distributors, are insulated with paper and lead 
covered ; they were manufactured by the British Insulated 
Wire Company, Limited. Disconnecting joint boxes are 
fixed on all the cables at intervals of 440 yards. 


PuBLIC LIGHTING. 


The public lighting has been carried out with 90 123- 
ampere arc lamps, arranged nine in series across the “outers,” 
between which a pressure of 440 volts is maintained; the 
lamps were made by Messrs. Johnson & Phillips. In addition 
to the arc lamps, each lamp-post carries two incandescent 
lamps, and an Edmunds change-over switch; the arc 
circuits are controlled in pairs from five switch pillars. 
The arcs are extinguished at midnight, their place being 
taken by the incandescent lamps, which are fed from the 
220-volt mains. 

PRIVATE SUPPLY. 


The Vestry has decided to adopt the maximum demand 


system of charging for private lighting at the rate of 6d. 
per unit for the first hour, 4d. for the second, and 3d. for the 


third. For power, a uniform rate of 23d. per unit is 
0 


We may add that the resident engineer is Mr. J. R. 
Blaikie, assisted by Mr. F. M. Rogers. We are indebted to 
these gentlemen, to Messrs. Kincaid, Waller & Manville, to 
the Vestry Olerk, and to the contractors, for their kind assist- 
anoe in preparing this account of the works. 


i 


BUFFALO AND NIAGARA FALLS. 


Tue Buffalo and Niagara Falls Electric Light and Power 
Company, of Niagara Falls, has just installed a new dynamo 
made by the Walker Company, of Cleveland, O. This 
machine is an alternating current dynamo of 700 kw. capacity 
at 2,200 volts pressure, and will be operated at 250 r.p.m. 
and 125 cycles per second. The lowering of the field of 
this machine over the Niagara cliff proved quite a task. Its 
weight was over 17 tons. It was moved from the cars to a 
point near the edge of the bank on rollers, and then the 
boom of a derrick was made fast to it preparatory to letting 
it over the cliff to the power house 200 feet below. In 
ae it from the ground, it was necessary to lift it high 
enough to clear the roof of one of the cliff paper mill build- 
ings, and then the boom was swung around to the position 
shown in fig.1. Atthis point it was discovered that the 
boom conld not be swung any further, owing to the fact that 
the bed had broken. Under these circumstances the field 
had to be swung back to the cliff and lowered to the ground, 
where it rested until the derrick was repaired. This occupied 
a couple of days, after which a successful effort was made 
and the field lowered, as shown in fig. 2. It may be imagined 
that the safe arrival of the field in the power station ended 
many fears. 

In fig. 2 may be seen an interesting feature of the Niagara 
development. This is the light line ranning up along the 


f 
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big penstock visible in the picture, which is an aluminium 
bar conductor running from the power house to an alloy 
works on the high bank. At the top of the oliff the alumi- 
nium bar is connected to three copper cables, each of 500 c.m. 
In size, the aluminium bar is 4 inch x 7 inches. The car- 
rent it carries comes from a 235-H.P. generator. 


—. А А : 
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ELEOTRIO TRAOTION AND MOTIVE 
| POWER NOTES. 


(Continued from page 1024.) 


Dundee.— Mr. Manville’s report, mentioned in our last 
issue, has been adopted by the Tramways Committee, which advises 
almost unanimously the use of the overhead trolley system. The 
committee farther resolved to start tte work of reconstructing the 
Perth Road and Lochee routes, with a view to the lines being worked 
by electricity. There has been a great increase in the traftic sinc 
the lines were taken over by the Corporation. It was resolved to 
apply for a provisional order for a new route to the north of the 

Wn. е 


Glasgow.— At a meeting of the Tramways Committee 
last week Mr. John Young, general manager, submitted a report and 
financial statement for the year ending May 31st. The gross revenue 
of horse and elec‘ric tramways for the year amounted to £439,000, 
bind expenses amounted to £318,000, leaving a gross balarce 


Greenock and Port Glasgow.—The Ccmmittee of the 
House of Commons on Monday last commenced the consideration of the 
Greenock and Port Glasgow Tramways Bill, which has for its object 
the use of electrical power on thetramways in Greenock, Port Glasgow 
and Gourcck. Mr. Balfour Browne, Q O., Mr. Coward and Mr. Moon 
represented the promoters, Mr. J. D. Fitsgerald, Q.0, and Mr. 
Ackworth appeared for the Greenock Board of Police, and Mr. 
Forbes Lankester represented the National Telephone Company and 
several owners who were opposed to the Bill. 

Mr. Balfour Browne, in opening the case, said that the promoters 
sought to obtain power to use elec гіс d energy on the tramways in 
Greenock, Port Glasgow and Gourock, and with that тізу to lengthen 
the life of the company at present working the lines. Ia all, the 
lines were a little over seven miles in length, and they ran con- 
tinuously through Port Glasgow, G:eencck and Govuro:k. It was 
admitted that they were in a bad condition, and that a considerable 
sum of money would bə required to be spent to put them in a state 
for electric traction. They had tbree local authorities to deal with. 
Ia the case of Gourock the lines were owned by the local authority 
and leased to the promoters of the Bill for & period of 29 or 30 
per by agreement. There were two conditions with regard to 

ines in Greenock. In the first place, there were lines which belonged 
to the Corporation which were leased to the company for a term of 
years expiring in May, 1900, at an annual rent of £700. From Rae 
End Street to the boundary of the burgh, going eastward, the line 
belonged to the company. It was owned by them under the Tram- 
ways Act, and the Greencck Corporation had the right to step in and 
purchase after Novembor, 1899. In Port Glasgow the lines were aleo 
the property of the company, but the local authority there had not the 
right to purchase until 1908. But Port Glasgow and Gourcck had 
both seen the importance cf having the system worked as one line, 
and the former Corporation had agreed to extend the period of pur- 
chase beyond 1908, giving the company altogether a term of 36 years, 
and in Gourock they were leesees for 30 years. The Greenock Oor- 
A Who were represented by the Board of Police, opposed the 

ill, but for what reason he was ata loss to understand. All the 
powers in the Bill referring to Greenock were permissive, and subject 
to the consent of the Corporation. Tne company could not do any 
single thing without first obtaining the consent of the Corporation, 
who were really the masters of the situation. It would appear, how- 
ever, that the members of the Corporation were very much 
divided in opinion on the matter. If they wanted the lines 
worked by electricity they would consent, but without that 
consent the company would not be able to proceed. He was advised 
that the voting by the Corporation to oppose the Bill was 11 to 10, 
and in all the circumstances of the case he hardly thought they were 

ustified in spending the money of the ratepayers, seeing that the 

ill did not interfere with any of the existing rights of the 
Corporation. 

r. Walker, the secretary to the Tramways Company at Greenock, 
gave evidence in support of the Bill. In reply to Mr. Coward, he 
said he was strongly of opinion that & cheap and expeditious service 
of electrically equipped cars would bs of great advantage to the com- 
munity generally, and particularly to the working classes. On their 
present system the company carried nearly 23 millions of passengers 
every year, and he would expect to see those numbers largely 
increased if the lines were worked by electricity. 

In cross-examination, the Witness said that the Tramways Com- 
pany were the promoters of the Bill, and were paying the expenses 
of the promotion. The gentleman whose name was on the back of 
the Bill was the solicitor to the British Electric Traction Company. 
He admitted that in June last his company entered into an agree- 
ment with the Electric Traction Company, in which, among other 
things, that company undertook to assist bis company in getting 
legislative authority for working the tramways by electricity, and 
his company on their part undertook to use their best endea- 
vours to obtain extension of tbe leases. The agreement 
aleo provided that for the purpose of any negotiations or applications 
the British Electric Traction Company should be at liberty to use the 
name of the Tramways Company. 

The fact is, that the British Electric Traction Company are to pay 
all the expenses of the promotion of this Bill ?—That is so—they are 
shareholders. 

The Oommittee then adjourned. 

The Oommittee resumed ite sitting on Tuesday, Mr, A. do Tatton 
Egerton again presiding. 


Mr. Walker, the secretary to the Tramways Company, under cross- 
examination, said he supposed it would be necessary to have a sepa- 
rate generating station for each tramway. If the Oorporation got 
the whole of the trams into their hands, they would be able to work 
them by electricity.—Bailie Olink gave evidence in favour of the 
Bill, and said he thoug it it was of importance to the town that the 
tramways there should be electrically equipped. He thought it was 
essential that the Greenock tramways should be worked in conjunc- 
tion with those in Gourock and Port Glargow. The witness was also 
examined as to the meeting at which the resolution to oppose the Bill 
was passed by a majority of one, and he said that had he been present 
he would have voted against such a resolution. He belisved other 
members of the Oorporation who were absent would have done the 
eame.— Ex-Provost Steel also gave evidence in support of the Bill, as 
did Provost Stewart, of Gourcck, and Mr. James Glen, clerk to the 
Gourock Commissioners—the latter laying pasticalar stress upon 
the advantages which would accrue from having all the lines under 
on» authority. 

After farther evidence had been called, the Committee again 
adjourned. 


Isle of Man.—On Saturday the electric railway between 
Douglas and Remsey was opened for traffic over the full distanca. 
Tce line was opened last year, but only between Douglas and Ballure. 
Daring the winter Ballure Glen has been crossed by a fine bridge, and 
tbe cars can now run into Rameey. The double line, too, has beea 
completed throughout. The distance ie 17 miles, and the through 
cars accomplish the journey under 50 minut:s. 


Kirgswinford.—The British Electric Traction Company 
have now made a beginning with the Wordsley section of their 
Kingswinford tramline, whilst the Kinver line is being vigorously 
pushed on. Nothing, however, ie as yet being done with regard to 
the tramway extension through Stourbridge. 


Leeds.—A trial trip was made last Saturday on the 
Headingley electric route. 


Oldham-Middleton.—There is now every prospect that 
the British Electric Traction Company will go forward with this 
tramway project. They have intimated tothe Middleton Corporation 
their intention of commencing operations. 


Peterborough.— Me. E. A. Paris, the district superin- 
tendent of the British Electric Traction Oompany, appeared before 
the Council last week with reference to the proposed electric tram 
scheme, asking that body to assent to the preamble of the Bill. The 
Council has, however, adopted the report of the Main Roads and 
Bridges Committee, who decided not to make any recommendation 
regarding the scheme, as they had no details before them to enable 
them to form an opinion. 


Pontypridd.— Last week the District Council resolved to 
oppose the light railway scheme promoted by the British Electric 
Traction Company. 


Sedgley.—The British E'ectrio Traction Company have 
decided to lay down an electric plant for the Sedgley and Wolver- 
hampton route as soon as the royal assent has been given to the 
provisional order already granted by the Board of Trade. 


Swinton.—Tbe Swinton and Pendlebury Electricity Com- 
mittee has that a letter had baen received from the Local 
Government approving of the resolution of the Council to 
oppose in Parliament the Manchester Oorporation Tramways Bill and 
the Salford Corporation Tramways Bill. 


Tunstall.— The District Council last week had before ita 
letter received from the Potteries Electric Traction Company, stating 
that owing to the car builders being behind time the company had 
not at present sufficient rolling stock to work the Trubshaw Cross 
route, and if the Council insisted upon this route being worked if the 
line from Burelem to Tunstall was worked the company could not 
give the undertaking required. They, therefore, asked the Council to 
modify their requirements. The clerk was instructed to ascertain 
when the company would be in & position to commence running in 
the Tunstall district. 


Southport and Lytham,—The House of Lords Com- 
mittee under Lord Herries continued ths hearing of this Tramway 
Bill on Wednesday last week. Sir G. Pilkington, M.P., called for the 
promoters, eaid the means of communication between Southport and 
Birkdale and the places on the northern shore of theestuary were very 
unsatisfactory. He was of opinion that the proposed tramway would 
be largely used, and be of great benefit to the district generally. The 
tramway would alto facilitate business communication between the 
towns, and confer distinct benefit on the rich agricultural districte 
behind them. The feeling of Southport wasstrongly ia favour of the 
scheme. He had no doubt the proposed capital would be raised. 
Mr. Pember drew attention tothe strongly worded report of the Board 
of Trade, in which they said that since the issue of the report of the 
commission the Board had always declined to give their consent to 
any works or operations which might lead to accretion and thus 
diminish the total capscity of the estuary, and they viewed with 
apprehension the results that might follow the construction of the 
proposed tramway across the sands on the southern side. The pro- 
posd conveyor bridge across the navigable channel would, 
according to the deposited plans, have a headway of only 103 feet 
above high water, and the Board were advised that this height was 
insufficient to the navigation of vessels to and from the docks. The 
Board were also advised that the existing facilities at Lytham for 
boats engaged in the fishing industry would be seriously affected by 
the tramway on the Lytham side, and that the possibility of the 
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works being commenced and not completed but left derelict should 
receive careful consideration.—Sir G. Pilkington said he had not 
seen this report. He stated he was advised there was no ship that 
could not pass under the bridge by lowering its topgallant mast, and 
there was nothing in the scheme calculated to cause accretion.— 
Alderman Griffiths and the Mayor of Southport (Mr. Austin) testified 
to the feeling in Southport in favour of the scheme, and several 
witnesses from Blackpool and Lytham also gave evidence in its sup- 

rt.—Mr. C. Ohambers, member of a firm of iron merchants in 

ndon, spoke from experience of the successful working of the 
conveyor bridge at Bilbao. In answer to Mr. Mellor, he said the 
bridge was about 150 feet above high water.—Mr. J. T. Wood, civil 
engineer, Liverpool, one of the engineers for the proposed works, gave 
details of the proposed tramway.—The Committee again adjourned. 

At Thursday's sitting of the Oommittee considering the Bill, Mr. 
В. J. Moore, joint engineer for the scheme, gave evidence, and said 
that the works would not diminish the tidal capacity of the estuary. 
If the Committee so desired, the bridge over the trained channel 
would be raised to a height of 150 feet above the wave level. This 
would cost an additional £12,000. Та cross-examination he said that 
in designing the bridge the maximum pressure of the wind had been 
allowed for. He was aware that the wind snd waves at Blackpool 
were advertised as being at times of unusual force, but he considered 
the wind and waves at Brighton, where a similar tramway was in 
y eats were equal to those in the estuary of the Ribble, where 

force of the waves was broken by the sands. 

. Mr. G. F. Deaoon, civil engineer, said that he would have refused 
to have anything to say for a scheme for carrying the tramway on sn 
embankment over the sands. Now that the metals were to be laid 
level with the sands, he was of opinion that the tramway would not 
interfere with the tidal capacity of the estuary, and the echeme was 
perfectly feasible. 

Capt. B. Nowell, consulting naval expert and marine surveyor of 
Liverpool, who had considered the proposed bridge from the point 
of view of its being an obstruction to navigation, said that many 
steamers using the port could pass urder the bridge at the height 
proposed. He had taken measurements of considerably the largest 
sailing vessel that bad gone to the port during the last 15 months, 
and he found that by striking her nt mast, which wae a 
simple operation, she would pass under the bridge with something to 


spare. 

This concluded the case for the promoters. 

Mr. A. F. Fowler, resident engineer in charge of the Ribble Navi- 
gation Works, was called on behalf of the Preston Corporation. The 
effect of the proposed tramway and bridge would, he said, in his 
opinion, in view of the necessity of preventing accretion, be greatly 
prejudicial to the estuary, if not disastrous. The Серов оа had 
expended close on £1,200,000 upon the improvement cf the naviga- 

tion, and the docks were capable of accommodating sbipping of the 
class. There had been a ual increase of the tonnage, 
w last year amounted to 374,809 tons, being larger than that of 
Fleetwood. The great bulk of the trade to Preston was by sailing 
vessels. If the bridge were to be erected at all, he would not be 
satisfied with less than a height of 200 feet above the wave level. 
There were many vessels at the present time that had masts as high 
as 187 feet. 

The Committee again adjourned. 

The Committee concluded the hearing of the Bill on Friday, when 
Mr. Pember, Q. O., re duy qum the Preston Oorporation, suggested 
that their lordships should invite the opinion of some representatives 

of the Board of Trade on the scheme. The committee acquiescing, 
Captain Vereker, R.N., of the Fisheries and Harbour Department cf 
the Board, was called, and stated that in the course of his official duty 
he had visited the estuary and was acquainted with its conditions. 
The Board of Trade were of opinion that this tcheme ought to receive 
very serious consideration before Parliament sanctioned it. The 
report of the Board was made on the assumption that the tramway 
from the south shore to the trained channel was to be laid upon an 
embankment across the sands. Now that they were informed the 
tramway was to be on a level with the sands, he did not view the 
works with the same apprehension, but he still feared they would 
have a tendency to cause accretion in the i 

Bir A. Rendel, O.E., was satisfied the promoters had not sufficiently 
taken into consideration the fact that the sands of the estuary were 
in an unstable condition, and in his opinion the tramway would 
cause accretion, whether on the level or not. 

Two Trinity House pilots gave evidence to the effect that there 
would be considerable difficulty in getting vessels under the bridge at 
the height proposed, and the town clerk of Preston (Mr. Hamer) gave 
тыш as to the cost of the Ribble navigation and the trade 

в 

Mr. Pember, having addressed the Committee on behalf of the 
Preston сотре criticising the financial of the scheme 
and the evidence which had been given, said the scheme was of an 
entirely novel character, and he had doubts whether any large 
number of would desire to bs conveyed in cars pendulum-wise 
over this windy estuary with a chance possibility of being made rea- 
sick by the way. From the point of view of the Preston Oorporation 
the scheme assumed really serious importance. On the one hand, the 
Committee had to consider the convenience and pleasure cf excur- 
sionists, and on tho other, the interests of a port with great possi- 
bilities before it. 

The Committee, after a short consultation, decided to тгеј‹ сі the 
echeme except as regarded tramway No. 1, which was a ehort line 
from Southport to the edge of the estuary, and as to which there was 
no Opposition. 


The Niagara Gorge Electric Railroad.—The Niagara 
Falls and Lewiston Electric Railroad Company, which company 
built, and for four years operated, the electric railroad 
through the Niagara gorge along the New York State bank, 


wil pass out of existerce, and be succeeded in business by the 
Niagara Gorge ompany. This change is the result 
of a sale of the road by the sheriff of the Niagara ccunty in 
ort on May 23rd. The purchaser was Herbert P. , of 
Buffalo, who is the chief promoter of the new company, and who is 
the only one of the old company remaining in the new company. 
The capital of the new company will be $1,000,000, whereas the old 
company was capitalised at $1,400,000. Daring the month of May 
large gangs of men were employed in the reconstruction of the road- 
bed, removing fallen rock, and putting in new trestles and bridges. 
New retaining walls were built af several placss. The roadbad was 
Ye ballasted and the overhead constrcction repaired. It is stated that 
steel bridges will replace all wooden structures. Governor Roosevelt, 
of New York, has signed the Bill which will allow the Commissioners 
of the New York State Reservation at Niagara to construct, without 
схрепве to the State, street railroad tracks upon and along that part 
of the Riverway, so called, between Falls and Niagara B:reets in the 
city of Niagara Falls. The Commissioners, in their discretion, may 
grant revccable licenses to street surface railroad companies to use 
восі tracks upon such terms as the Commissioners may prescribe. 
Tto Riverway is the street along Prospect Park, and the 
new law makes it le for the International Traction Company to 
make connection between their Falls Street tracks and the trolley 
car tricks of the Niagara Falls Park and River Railway on the upper 
steel arch bridge. The construction of this loop will thus make con- 
nection between the tracks used by the Buffalo and Niagara Falls 
cars and the tracks that ran along the Canadian bank of the river to 
Queenston. Thus, in the future, electric cars may bs run from 
Buffalo, N.Y., to Queenston, Ont., the steamer landing direct. 


TELEGRAPH AND TELEPHONE NOTES. 


German Trans-Atlantic Cable.— We understand that 
the ss. Britannia, belonging to the Telegraph Oonstruction and 
Maintenance Company, has completed the survey between the Azores 
and the United States, and has now left New York. It appears that 
the German Government is desirous of having a means of communi- 
cation with the United States independent of England or France, 
and proposes to lay a cable direct from Germany (Emden) to the 
Azores, and from thence to America, In this case the Emden- Vigo- 
Lisbon-A zores cables will not form part of the direct system, h 
we understood that they are laid with that object, and it may te 
possible that tte proprietors of these cables, should no equitable 
arrangement become to, will bave grounds for complaint against the 
German Government. The laying of the Lisbon-Azores cable was not 
without benefit to some of the joint proprietary companies, as by this 
means the various concessions and privileges granted by the - 
guese Government were amplified and extended in time. However, 
a direct cable to the Azores will serve the P of duplicating the 
existing line, a very necessary proceeding ‘this case, as the Emden- 
Vigo cable has been interrupted at least six times since it was laid in 
1896. On this latter ground alone it is conceivable that the German 
Government should object to the existing line forming part of their 
communication with the United States. 

ition of this affair is 


The Pacific Cable.—The present 
very ably dealt with in the Times of last Monday. The writer shows 
that Mr. Obamberlain has every wish to meet the views of the 
Oolovies on the points on which such strong f was aroused iu 
Australia and Canada by the recently-announced sion of H.M 
Government to depart from the recommendations made in the Report 
of the Pacific Cable Committee, on which baeis the Colonial Govern- 
ments had come to a common agreement, fully anticipating that 
H.M. Government proposed to deal with the matter on the same 
lines. The principal point objected to in the offer recently made by 
Mr. Chamberlain was that the English Government did not propose 
to share in the guarantee, while claiming an undue share of control 
in the common p y of the Governments concerned. We are 
now glad to see that on reconsideration the aspirations of the 
Colonies will be met, at least in part. The writer in the Times points 
out the danger of delay in ап this scheme into effect. The 
danger which would be entailed by delay is clearly set forth in a 
letter written by Sir Sandford Fleming, and which ap in a 
recent issue of a Oanadian Blue Book. Speaking of Eastern 
Extension Telegraph Company, Sir Sandford Fleming says :—“ Fear- 
iog competition and a reduction in the high charge exacted, its 
attitude always been hostile to the Pacific cable. On every occa- 
sion during the past 12 years it has thrown obstacles in the way of 
connecting Canada and Australasia telegraphically, and has frequently 
employed subtle means to accomplish its ends. One such attempt 
was exposed at the last meeting of the Canadian Senate (April 28th) 
when the сат of Btate and the leader cf the on were 
of one mind in denouncing it. On that occasion tho Minister 
of Jutice used these words:—'I apprehend that for 100 
ears there has been nothing more seriously done under 
mperial authority affecting Oolonial interests than the attempt 
to create a monopoly and restrain and cripple the commercial 
growth of this country.’ The case alluded to is but a single illustra- 
tion of the means taken by that company to defeat the aspirations of 
Canada and Australasia. When the history of the conflict between 
these countries and the monopoly comes to be written, it will be 
found that the case recently unveiled does not stand alone, that there 
are anumber of oth2r cases equally extraordinary. The monopoly’s 
present design is to delay the British Pacific cable until their own 
adverse scheme be aufficiently advanced. There is evidence to show 
that the Eastern Extension Company is in alliance with a company 
organised in the United States to lay a cable from San Francisco to 
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Manil». This company did not succeed before Con rose in 
getting the subsidy it songht, but it succeeded in defeating the 
Government measure to establish a cable to Manila under the United 
States Post Office Departmert. Having done so, there is a strong 
probability that it will obtain sll 16 wants when Congress. 
meets. With a cable stretched from San Francisco to Manila and 
there connected with tho Eastern Extension cables, the two com- 
panies will practically become one concern. If, before then, the 

itish Pacific cable has mado no progress, there will be small hope 
for it afterwards.” | 

In the House of Commons on Taesday Mr. Hogan asked the Secre- 
tary of State for the Oolonies whether he was now ina position to 
announce a mutually satisfactory agreement between Her Majesty's 
Government and the Governments of Oanada and Australasia in 
reference to the construction of the Pacific cable. Mr. Chamberlain 
те that the matter is still under discussion. 

e understand that at the Colonial Office conference to be held 
shortly on the Pacific cable question, New South Wales will bs repre- 
sen: Е the new Agent-General in London, Sir Julian E. Solomons, 
Q.0., and Gereral Sir Andrew Clarke, the Agent-General for Victoria. 
The Hon. Sir Horace Tczer will act for Queensland, and the interests 
of New Zealand will be represented by the Hon. W. P. Reeves. As 
1 Lord Strathoona and the Hon. Mr. J. G. Tarte, 
of Public Works. Sir Sanford Fleming will act as ad visatory 


The Reduction of Telegraph Rates to India.—Mr. 
John Galloway, chairman of the Glasgow Ohamber of Commerce, in 
referring to a communication which had been received from the 
Bengal Chamber of Oommerce on the subject of telegraph rates to 
India, stated that he had waited upon Mr. Pender, the managin 
director of the Eastern Telegraph Company, in London. Mr. Pender 
entered fully into the question with him, and explained that the com- 
m could not, in present circumstances, entertain the request of the 

engal Chamber of Commerce. The Bengal Chamber asked that the 
rate should be reduced from 4s. to 2s. а word. Mr. Pender pointed 
out that if the company were to recoup themselves by greater traffic, 
xs Rare require to have the traffic doubled, and their present 
саре could not then it. The cost of an additional саб'е was 
from £1,500,000 to £2,000,000. It was true that the rate to Australia 
was less than to India, but the company were enabled to do this by 
the subsidy they received from the Australian Government. The com- 
pany were willing to enter into negotiations with the Indian Govern- 
ment with a view of meeting the loss in the case of a reduction of rate. 
We aro afraid that as far as regards the increase of mossage-carryin 
capacity, the Indo-E landline seems to have been orerloo 
here as a useful factor in this calculation, and yet we have been told 
that on occasion ай the traffic from the Far East, Australis, and 
India has been carried over the Indo-European line. In fairness we 
must admit that this ne hy some time ago, and before the volame 


much less costly, for the purposes of ponas. traffic, to put another 


nople is only 63d. per word, and from Oonstantinople to Fao, on the 
Persian Gulf, where the Indian Government cable is joined, 
is only about the same length as the line from London to 
Constantinople. With both these landline systems working at a 
rate of, say, 1044. per word from London to the t where they join 
the Indian Government system, we could afford to зоа the sub- 
marine cables principally in the light of their strategic utility, although 
it is true that even from this point of view their value is questionable. 
As regards the comparison cf the 4s. 9d. rate to Australia with the 4s. 
rate to India, in their relation to the Australian Government, the 
statement made does not seem quite clear af first sight. We have 
often been told that the subsidy referred to, viz., £32,400 per annum 
(which expires next month) which has been to the company since 
1879, was given, not in aid of impoverished revenue, nor as a grant 
for gen purposes, but as Government assistance towards the 
establishment of the second cable to Australia, which was laid 
in 1880, and which it was necessary to lay, owing to the frequent 
failures of the pioneer cable laid in 1871. We are glad now to find 
authority for regarding this subsidy in a broader way, as being, in 
fact, of general assistance to the finances of the company, instead of 
being considered a matter appertaining solely and only to the 
icular account of the No. 2 Port Darwin cable. That this subsidy, 
apart from establishing a precedent, can be looked on as having any 
considerable relation to the rates to Australia, is very doubtful. The 
revenue of the Eastern Extension Company for the year ending 
December, 1879, was £316,037, while for the year ending December, 
1898, it was £567,714, an increase of £250,000, due, toa great extent, 
to the reduction of rates. The working expenses cannot have increased 
to any great extent, aud the cables have repaired and duplicated 
out of the earnings, which bave also furnished this company with 
& reserve fund of about £825,000. It is therefore evident that 
the subsidy plays but a very minor part in the receipts of 
the company, and thas without it they have an ample margin 
of profit within which to deal with Australian traffic, As 
ds the Eastern Telegraph Company, which owns the cables from 

India to England, the revenue for the year ending September, 1879, 
wae £464,173, while for the year ending September, 1898, it was 
£937,899; an increase of £473,000. The Indo-European Telegraph 


£48,284. With 


Company, the Landline Company, which works in joint-purse agree- 
ment with the Eastern Telegraph Company, а revenue of 
£86,358 for the year 1879, und £134,642 for 1898; an increase of 
ese figures before us, it appears regrettable that 
the intereste of the Indian telegraphiog public should have received 
such scanty consideration during the last 20 years from the com- 
panies concerned. As to the suggestion that the Haatern Telegraph 
Company is willing to enter into negotiations with the India Govern- 
ment concerning a possible loss due to a reduction of rates ; the Indian 
Government should not lose sight of the fact that any reduction is 


. quite as beneficial to the English telegraphing public as it is to those 


in India, and that, therefore, any guarantee against such loss should 
be shared equally between tho Home Government and the Govern- 
ment of India. We read the following in the St. James’s Gazette: — 


The agitation in India for a reduction in the cable rates with Europe is still 
roceeding, the latest important body to keep alive the agitation being the 
wnpore Chamber of Commerce. This Chamber has memorialised the Govern- 
ment of India and particularly favours an all-British cable. It is asked that 
the rate shall be fixed at ls. per word, at which figure it would greatly facilitate 
trade, while at the same time it would be of great convenience to the public 
оешу The reduced cost would bring a greater flow of messages, and con- 
uce in the long run to more profitable heim ^ The Cawnporé Chamber 
advocates a new and independent British line, The cost of telegraphing from 
England to India has become, itis asserted, а serious matter in the cotton trade, 
as the charges in the year's aggregate Amount to a very considerable sum in the 
accounts of each individual company. 


Natal Telegraphs.—The Natal Government are, accord- 
ing to advices by a recent mail, about to bring in a Bill giving them 
a monopoly of the telegraph and telephone services of the Oolony. 


Telegraphic Interruptions and Repairs:— 
Down. 


OABLE. Repaired, 
Bonny-Oameroun i .. May 29th, 1899 T 
Latakia-Cyprus .. June 2186, 1899  .. 0 

eee eee April 10th, 1899 eee 060 
Amason Oompany’s cable— 
Oable beyond Gurapa.. June 11th, 1898 .. өз 
LANDLINES. | 
G glonikn and Monastic} March 16th, 1899 .. я 
Port au Prince-Jeremie ... June 14th, 1899 ... T 
Majunga-Tananarive .. June 17th, 1899 .. June 18th, 1899 


The Telephone Bill and Municipal Trading.—On 
Monday night, says the Times, a resolution was adopted br a 
meeting of members opposed to the extension of municipal 
trading, held in one of the committee rooms of the House of Com- 
mons. This resolution, which was moved by Mr. Boulnois, seconded 
by Mr. Bonsor, and carried unanimously, placed on record an expres- 
sion of opinion that, if the Telephone Bill be read a second time, it 
ought to be referred to a Select Oommittee. At the same ке, 
was agreed, on the motion of Mr. Evelyn Hubbard, seconded by Mr. 
Oohen, that urgent representations should be made to the Govern- 
ment as to the desirability of appoin at once a committee to 
inquire into the question of munici ding and of the limits 
which should be imposed upon it. John Lubbock presided at 
the meeting, and amongst those present, in addition to the members 
named, were Mr. Howard, Mr. C. M'Arthur, Mr. Begg, Colonel Long, 
Mr. Brodie Hoare, Mr. B. G. Webster, Mr. J. W. Wilson, Mr. Bartley, 
Mr. Kimber, Mr. Seely, Mr. R. Cavendish, Mr. J. Bailey, Mr. H. Hob- 
house, Bir E. Durning-Lawrence, Mr. Bond, Mr. Byrn Roberts, Mr. 
Moon, and Mr. Giles. After the meeting, Sir John Lubbock and 
others waited upon Mr. Hanbury, as a deputation, to make him 
acquainted with the purport of the resolution which had been 
with regard tothe Telephone Bill. Mr. Hanbury’s reply, however, 
was not of a nature calculated to give his interviewers much en- 


couragement. 


OONTRAOTS OPEN AND OLOSED. 


Barrow-in-Furness.—June 28th. The Ori poration wants 
tenders for an additional engine and generator, with extensions to 
the switchboard and connections. Specifications, &., from Messrs. 
Kincald, Waller and Manville, on payment of £3 3s. 


Canary Islands.— July 16th. Tenders are being invited 
until July 16th by the Spanish Post and Telegraph Authorities in 
Madrid for the concession for the establishment and working of a 
telephone system between Haria and Arrecife with three intermediate 
stations on the island of Lanzaroto, Canaries. Tenders to be sent to 
La Direccion General de Correos y Telegrafos, 10, Callede Carretas, 
Madrid, whence particulars may be obtained. 


Germany.—Jaly 4th. The State Small Arms Works 
authorities at Spandau are inviting tenders until July 4th for the 
supply of 1,200 incandescent lamps, and 18,000 sets of arc lamp 
carbons. Particulars may be obtained from, and tenders are to be 
sent to, Der Direktion der Gewehrfabrik, Spandau, near Berlin. 
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Glasgow.—July 22nd. The Corporation wants tenders 
for boilers, steam engines (main and auxiliary), three-phase generators, 
continuous current generators, rotary converters, boosters, and static 
transformers, surface condensers, feed pumps, circulating pumps, ard 
air pumps, all for the electric traction scheme. See our "Official 
Notices " this week. 


Glasgow.—July 22nd. The Corporation wants tenders 
for 80 electric tramcar bodies to sample and drawing. Sse "Official 
Notices" this week. 


Hammersmith.—Jaly 5th. The Vestry wants tenders 
for the supply of (a) transformers, (b) high and low tension sub- 
tation switch gear; (c) transformer street boxes. Specifications, &c., 
cbtainable at the Olerk’s office, Towa Hall, on deposit of £2 2s. 
Specifications can be seen at the offi зе of the Electricity Department, 
57, Fulham Palace Road. See our '' Official Notices" this week. 


Hull.—Jane 27th. The Kingston-upon-Hull School 
Board wants tenders for electric light wiring and fittings at the 


Central Higher Grade School (360 lights). See "Official Notices " 
Jane 16th. 


Morecambe.—The Council wants tenders for an economiaer 
for the electricity works. See Official Notices this week. 


Nelson.—July 5tb. Tenders are wanted by the Gas and 
Electricity Committee for the supply of an engine and dynamo 


(26 о 50 kw.), new or second-hand. See “Official Notices” this 
week, 


Pembroke. — July 14th. The Electric Lighting 
Committee wants tenders for a jet condenser with air pump and 
cooling apparatus. See Official Notices June 16th. 


Rathmines and Rathgar.—Jaly 14th. The Electric 
Lighting Committee wants tenders for aro lighting equipment (108 
series parallel lamps, posta and switch-gear, &c.), steam and other 


pipes, jet condenser and cooling apparatus. See Official Notices” 
June 16*h. 


Sal ford.— June 80th. The Electric Light Committee 
wants tenders for the erection of offices and battery sub-station at the 
new electricity works in Strawberry Road. 


Southampton.—June 26th. The Corporation is inviting 
: tenders for the extension of the generating station at the Back- of · the- 
Walls, comprising accumulator and switch rooms. 


Southampton.—The Council is wanting tenders for 
continuous current motor boosters, tramway switchboard, battery of 
accumulators, and accessories. See our Official Notices” this week. 


Spain.—June 25th. Tenders are being invited until 
June 25th by the municipal authorities of Alcala la Real (province 
of Jaen), for the concession for the electric lighting of the town 
during a period of three years. Particulars may be obtained from, 
and tenders to be sent to, Hil Becretario del Ayuntamiento de Alcala 
la Real (Jaen). 


Wallasey.—July 20:h. 


Council for 
this week. 


Wallasey.—July 20th. The Council wants tenders for 
pe vie alternator with engine combined. See “Oficial Notices” 
ia week, 


Warrington.—July 18th. The Corporation invites 
tenders for Baboock & Wilcox boilers, economisers, and pumps; high 
speed engines, direct coupled continuous current dynamos, balancers, 
and boosters; jet condensing plant, &.; pipe work; 10-ton crane; 
switchboard, storage battery, mains, conduits, boxes; arc lamps and 
poste. Взе Official Notices” this week. 


West Africa.—July 10th. The Compagnie de Mozam- 
bique, of 45, Rue do Alecrim, Lisbon, is inviting tenders until July 
10th for the concession for the establishment and working of a cen- 
tral electric power station at Beira for lighting and power 
during а period of 35 years Particulars from, and tenders to, above. 


Tenders are wanted by the 
ternating current transformers. See Official Notices” 


OLOSED. 


Glasgow.— The electricity department of the Corporation 
has accepted offers by the Barrowfield Iron Works, Limited, for 
damper gear for the Pollokshaws Road and Port Dundas electric 
power stations; by Messrs. Crompton & Co., Limited, for carbons; 
by Messrs. W. T. Glover & Oo., Limited, for rubber-covered and lead- 
covered cables and wires, two laid together and lead-covered, cables 
aud wires (rubber-covered only), and rubber-covered and extra-taped 
cables and wires; by Messrs. Siemens Bros. & Oo., Limited, for 
flexible India-rubber cables and wires only; by the Oraigpark Com- 
pany, Limitzd, for cables and wires (rubber-covered only) and cables 
and wires (rubber-covered and extra-taped)—all for Port Dundas 
electric power station. 


London.—The Shoreditch Vestry on Tuesday considered 
the following quotations for the supply, laying and jointing of the 
cable required for the new arc extensioas:— 


W. T. Glover & co 0055s 05 165. 103d. per yard 
British Insulated Wire Company T oe . ds. 11 Т 

Ia view of the prices being во close it was decided to divide the 

contract between the two firms, the length of cable required being 

about 12,000 yards. 


Islington.—The Guardians have accepted the tender of 
Messrs. Frank Suter & Oo., Limited, for an electric light installation 
for the Highgate Infirmary at £7,794. 


London.—The following is a list of the tenders sub- 
mitted for carrying out the electrical installation at Mr. Charles 
oe new theatre, to the specification of Messrs. Owen Lucas 
and Pyke :— 


s 


£ s. 
W. H. Baughan & Co. - we ae . S d 45 Ge 8,7410 0 
Laing, Wharton & Down .. $3 ya ux 62 6,174 10 0 
Chas. Peacock & Co? 4,680 10 0 
George Stegman 3,750 0 0 
Moody Bros px ae 8,675 17 0 
. Dymond & Co. .. 8,109 10 0 
Berry, Harrison & Co. А 8,378 10 0 
Hampton & Sons, Limited 3,311 10 0 
Walsall Electrical Compauy 305 10 0 
Foote & Milne t ia s uM 8,234 10 0 
Brush Electrical Company (accepted*) 2,959 10 0 
Roger Dawson ee $97! Chien’ > di 2,945 9 9 
Strode & Co. ees 2 0 ee ee ee 2 124 10 0 
Alfred Slatter & Co. is a Ме 2,674 10 0 
Marryat & Place (per В. Н. В, Austin) 2,393 10 0 


* Bubject to modification. 
N.B.—All the above sums only include stage fittings. 


NOTES. 


Wireless Telegraphy.—Mr. Marconi is reported to have 
met with a carriage accident on Saturday evening on his way 
back to Wimereux, and he will be disabled for at least a 
week, We congratulate Mr. Merconi upon his escape, with . 
slight personal injuries, from what might have been a very 
serious mishap. 

It is stated that the Government of Trinidad has decided 
to adopt the Marconi system for communication with the 
dependency of Tobago. 

The French naval authorities, acting in conjunction with 
Mr. Marconi, last Saturday conducted some successful experi- 
ments with wireless telegraphy between a ship and the shore in 
the English Channel. The French storeship Vienne was used 
for the purpose. Wimereux, near Boulogne, and the South 
Foreland lighthouse, on the Kentish coast, were used as the 
land stations. Messages wore sent between the vessel and 
the English coast from off Boulogne, and afterwards at 
intervals, until the vessel was 12 or 14 miles away from that 
port. The greatest distance through which the messages 
were telegraphed was 42 miles, this being considerably in 
exceas of the distance hitherto successfully covered. The 
increased distance appeared to have no effect, the m 
being recorded at the receiving atation at the South Foreland 
with anvarying distinctness. Messages were exchanged while 
the vessel was travelling at various conditions of speed, with 
the same result. An interesting feature in the experiments 
was stated to be the facility with which Mr. Marconi’s latest 
development for cutting out a station was applied. The 
messages were sent at will either to Wimereux or to the South 
Foreland, without the other station being able to intercept 
them. The results of the experiments are to be reported to 
the French Government. 


Gas for Motor Purposes.— Before the Incorporated 
Gas Institute annual general meeting at Westminster Town 
Hall on 15th inst., Mr. T. O. Paterson (Birkenhead) read a 
paper on Gas for Motor Purposes." He pointed out that 
as gas manufacturers they were as directly interested in the 
supply of gas for motive power 88 they were in its use for 
illuminating purposes. They had, in addition to light, a 
great future before them in the supply of power to the 
electrician for producing electrical energy, not only for 
lighting, but, he believed, to & much greater degree for 
traction purposes. 


The American Electro-Therapeutie Association.— 
This year's meeting of the American Electro-Therapeutic 
Association is to be held in Washington, on September 19th, 
20th and 21st. The headquarters will be at Willard’s Hotel, 
corner of Fourteenth Street and Pennsylvania Avenue, N.W. 
There will be an exhibition of electro-medical apparatus at 
Willard’s Hall. Electric current, either direct or alternating, 
will be available. The charge for space will be 50c. per 
square foot. Dr. Clifton Mayfield is the chairman of the 
Committee on Exhibits. 
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Institution of Electrical Engineers! Conversazione. 
—For the third in succession the Institution of 
Electrical Engineers held their annual conversazione in the 
Natural History Museum, Sonth Kensington, on Thursday, 
15th inst. The guests, to the number of over 1,400, were 
received by the President, Prof. Silvanus Thompson, and 
Mrs. Thompson, in the large oentral ball, which was 
decorated with palms and flowers, An excellent programme 
of musio was performed by the string band of the Royal 


Engineers, condacted by Lieat. J. Sommer, Among those 


present were :— 


Prof. W. E. Ayrton, F.R 8., Past 
President 

Prof. Barker (of Pailadelvhia) 

Bir J. Wolte Barry, K.C.B. 

Mr. W. W. Beaumont 

Bir A. R. Binnie, L.0.0. 

Dr. W. B. Bottomley 

Mr. В. a Branton, Member of 


Coun 
Prof. H. L Oallendar 
Prof. D. В. Cappsr 
Ool. J J. Cardin, ОВ. 


Prof. Ciamician 
Prot. F. Olowes, F. R. S. 
Bir J. Crichton-Browne 
Mr. J. J. Courtenay 
Dr. Orehore (U.. A.) 
Mr. B. B. Orcmpton, Past Presi- 


dent 
Bir William Orookes, F. R. S., Past 
2 


Mr. Henry Edmunds 

Prof. D. О. L. Everett 

Mr. W. P. J. Fawous, Member of 
Oour cil 


Lieut.-Gen. J. W. Laurie 

Mr. P. V. Luke, O. I E., Member 
of Council 

Sir W. MacOormack 


Me. W. G. MoMillaa, Bscretary 
The Rev. J. T. McGaw, D.D. 
Sir Henry Mance, C.I.E., Past 


Mr. Hiram B. Maxim 
Prof. R. Meldola 
Prof. Michelson 


Prof. Nasini 

Mejor В. Flcod Page 

Dr. W. Pasteur 

Col. Pennycuick, O 8 I. 
Dr. W. H. Perkin, FR 8. 


Prof. W. Bamsey, FR 8. 
Herr E. Rathenau 
Bir J. Reckitt 


King'e College 

Prof. H. Robinson 

Bir B. Samneleon 

Mr. R. P. Bellon, Member of 
Council 

Prof. Bhort 

Prof. W. J. В Simpeon 

Mr. C. E. Spagnoletti, Member 
of Oouncil 

Prof. H. Spooner 

Colonel Squier, U.B.A. 

Dr. T. Stevenson, Pres. Inst. of 
Ohemistry 

Bir J. Swinburne, Bart. 

Prof. W. A. Tilden 

же m B. Thomson, RNR, 


Herr K. Wilkens 

Sir F. Wills 

Capt. Eardley Wilmot 

Gen. Sir O. M. Wilson, K.C.B. 

Mr. B. Woods, Past President 
Inst. C.R. 

Mr. Arthur Wrigbt 


Crieket.— We have received the match programme of the 
Shoreditch Electric Lighting Station Cricket Olub for the 
1899 season. Among the fixtnres are contesta with the St. 
Pancras Electricity Works Olub, the St. James's and Pall Mall 
Electric Club, the Wandsworth E'ectric Club. Matches are 
played on the Shoreditch Olub's private ground at Chingford 
on nearly every alternate Saturday at 8.15 p.m,, and Hackne 
Downs is the place for praotioe. The president of the clu 
is Mr. C. Newton Rassell, eogineer-in-shief at Shoreditch ; 
Mr. O. F. Love is the secretary and treasurer, all com- 
munioations for whom should be addressed to the Shoreditch 
electricity wo: ks. The editors of the electrical journals and 
five firms of electrical contractors are made honorary mem- 
bars. Mr. W. Weekes captains the club, with Mr, G. Kemp 
as vice. 


Appointment.—Mr. F. G. Poulton, assistant engineer 
at the Winchester electricity supply works, has been 
appointed resident electrical engineer under the Hereford 
Corporation. 


The Vibration Nuisance.—The following extract from 
Prof. John Perry’s new work on the steam engine will be of 
interest to municipal electrical engineers :— 

“There is a defect that is put up with in locomotives and 
in ships which is ever so much worse in a large town, and 
it has been declared to be a nuisance. Consequently, every 
young station engineer has already acquired an astonishing 
amount of onnning in diagnosing it and mitigating its 
effects. It is the vibration produced by reciprocating 
engines. Of course, the сатта remedy is the use of a 
steam or gas turbine, sure to be applied in the long run; but 
capital has given momentum in the direction of reciprocating 
engine manufacture, and a complete change towards turbine 
manufactnre must be slow. 

Now, in the old days of slow moving engines, the vibra- 
tions due to masses moving with accelerations were not 
important. The vibratory forces are quadrupled when the 
speeds are donbled, and compact engines must run at high 
speeds; hence our troubles. 

“We notice that rotating masses may be perfectly 
balanced quite easily. But it isa very different thing with 
reciprocating masses; to balance them needs careful study, 
and in many cases it seems almoet impossible. I have stocd 
on the frames, or rested my teeth against a pencil touching 
the frames of the best balanced engines now in the market, 
and could not detect any vibration ; and yet when two, three, 
or More such engines are working in one atation their slight 
effecta coalesce, and there may be very considerable vibration 
of the ground. I have examined sets of flats in a large 
mansion near a central station, I have gone from room to 
room getting small indications of motion, and I have found 
that one room was in considerable vibration when its eur- 
rounding neighbours were quite quiet. 

* The student of acoustics does not need to be told that this 
room was really accidentally tuned to the vibration, and just 
as one string of a pianoforte will respond to a suitable faint 
note, so this room responded to the faint impulses produced 
by distant engines. 

* A householder lays his complaint; the flowers on his 
dining table are quivering alwaya; the glass and metal 
ornaments are always rattling. The cunning young station 
engineer comes to t the quivering room; he says 
nothing at first; he goes about observing, touching, listen- 
ing, and he finds some opportunity of slyly moving the heavy 
piano. No! he declares he feels no vibration. Cariourly 
enough, the complainer also feels none, nor perhaps is he 
likely to do so until he moves that piano exactly into the 
same spot again. When vibratory impulses act upon a 
thing, we speak of its forced vibration, and also of the 
natural vibration which it has of its own. Its forced vibration 
will be small or great, depending upon whether the frequency 
of the forced vibration is far different from, or is nearly equal 
to, the natural frequency. 

“ Young engineers, spurred by necessity—the mother of 
all reform—know a great deal; they would know ever so 
much more if they studied acoustics a little, and more par- 
ticularly if they studied the simpler parts of the mathematics 
of vibration. The engineer who is a good mathematician 
will study Lord Rayleigh’s Theory of Sound.’ I believe 
a study of my own books, ‘The Calcalus for Engineers,’ 
and ‘ Applied Mechanics, will give to the observant young 
engineer the sort of mathematical knowledge that he wante, 
and he will be fairly well fitted to fight the new nuisance 
if he adds a knowledge of some such book as Tyndali’s 
Sound.. 


Appointments Vacant.—The Huddersfield Electricity 
Committee wants an electrician-in-charge for the electric 
supply station. See our “Official Notices” this week. 

An assistant electrical engineer is wanted for working 
electric light plant at Lagos, at £300 per annum. Sve 
* Official Notices ” this week. 


Correction.— We regret that, in our description of the 
Watford E:ectricity Works last week, we inadvertently 
ascribed the Smith-Vaile feed pumps to Messrs. Blake ard 
Kuowles Limited. As is wel known, the Smith-Vaile 
шон are supplied by Mr. Fred. Nell, of 97, Victoria 

treet, Е.О, 
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The Telephone Bill.—The Telephone Bill introduced 
by Mr. Hanbury was submitted for & second reading on 
Tuesday evening, and on Wednesday Mr. Balfour said he 
gathered that there were strong and clearly expressed objec- 
tions to much of the Government's plans, and he pro to 
refer the Bill to a Grand Committee. Mr. Stuart heard the 
propos! with consternation, fearing it meant the killing 
of the Bill. Mr. Hanbury having expressed his firm belief 
that the course suggested by the leader of the House was the 
best way to endeavour to рн the Bill this session, it was 
read a second time, and Mr. Balfour moved that it be 
referred to the Grand Committee on Trade. Mr. Han- 
bury’s speech for the second reading showed no readiness 
on his part to take a broader view of the question 
than on the introduction of the Bill. It is not sur- 
prising therefore that there should bea lack of confidence, 
if not direct opposition, from many members who, with a 
more neutral attitude on the part of Mr. Hanbury, might 
have been disposed to support the Government pro 
We do not know whether the House of Commons has a Grand 
Committee. on Commerce. If so, it will be especially 
gratifying to Mr. Hanbury if the Bill should be referred to 
the Grand Committee on Trade. 


The Nernst Lamp.—At the statutory meeting of the 
Nernst Electric Light Company, to which we refer at some 
length in our Cit peges, therə were exhibited two indoor 
lamps having the following electrical constants :—60 C. P., 
90 watts, 45 ampere and 200 volts. The light was very 
charming, but it was open to question whether it was giving 
nearly four times the illuminating power of an ordinary 
16-O.P. incandescent lamp in the same room. However, 
we do not at the moment intend to enter into any dis- 
cussion on this point, but content ourselves for the time 
baing by stating that the company seems to be in possession 
of a practical lamp, notwithstanding that the filament must 
still be first heated, which, however, is done electrically. 
The lamp works equally well with either continuous or alter- 
nating current. e cannot help thinking that the some- 
what intemperate references to the technical Press made at 
the meeting were of the nature of things best left unsaid. 
No man has had greater support from those journals whose 
comments are now so unpalatable than the speaker 
himself, and although an editor may not know во 
much of the Nernst lamp as the man who is working 
it out to & practical issue, yet there are sources of informa- 
tion open to him of which he can make use. The share- 
holders seemed quite satisfied with the strictures passed on 
the technical Press; yet, if anything goes wrong with a 
company, these very men appeal to the Press to take up their 
cause. The technical Press is the natural guide and pro- 
tector of those who choose to invest in electrical companies, 
and even its latest detractor would be the first to admit that 
but for its fearless and usually correct criticism the electro- 
technical industry would not be in its present safe and sound 
condition, One thing further. When it isclearly proved that 
the technical Press is in error, it does not hesitate to frankly 
confess the mistake and make the amende honorable. It is 
scarcely fair to heckle the Press to-day for statements made 
on what was bronght to its notice some time ago. Oom- 
ments made upon an imperfect article which is to 
revolutionise the electrical world, are open to modification 
as improvement succeeds improvement. 


Electrolytic Contact Breakers.—On the 10th inst. 
Mr. Apps contributed a short paper to the Róntgen Society 
on the Wehnelt and Caldwell contact breakers, Mr. 
Apps considered that in the case of the Wehnelt, the 
cause of the break was the formation of a layer of steam on 
the anode, the circuit being re-made by the condensation of 
this layer of steam. But it is difficult to imagine any 
action capable of bringing about this sudden condensation. 
Besides, a layer of steam is not a sufficiently good insulator 
to suddenly stop the current ; it is certainly not so good an 
insulator as the layer of air in the ordinary break, and that 
is not sufficient to prevent a certain amount of sparking 
when the break is made. Walter's theory that this layer of 
steam when formed, is immediately electrolysed into a 
mixture of oxygen and hydrogen and exploded by the leakage 


spark, appears to be much more plausible. It is easy to 
understand on this theory, that anything which reduces the 
current will reduce the frequency of the break; inductance 
in the primary circuit is necessary to ignite the explosive 
mixture, and not to uce resonant electric oscillations, 
as has been frequently suggested. The Caldwell break 
(ELECTRICAL REVIEW, Vol. 4£, p. 874), which is considered 
by Mr. Apps to be deficient in durability, is probably 
explicable on the same theory as the Wehnelt. The whole 
current passing through the narrow column of liquid in a 
small orifice, generates a bubble of steam which is then 
electrolysed and exploded. Mr. Apps thinks the Caldwell 
break should be worked with a higher voltage than the 
Wehnelt, since, voltages being equal, the frequency of the 
former is less. It is premature, as yet, in Mr. Appe's opinion 
to discard the ordinary break in favour of the new forma. 


Municipal Electrical Association.—The annual business 
meeting of this Association was held on Saturday morning at 
the conclusion of the Bristol Convention, Mr. Faraday 
Proctor presiding, and members only being present. The 
President opened the proceedings by expressing his very great 
regret at having been unable to be present at so а 
portion of the discussions of the Convention, as his attend- 
ance had been necessary in London before a Parliamentary 
Committee in connection with the Bristol Corporation's 
opposition to the gas company’s Bill. The treasurer’s report 
and accounts and the secretary’s report were received and 
p The financial position of the Association is satis- 
actory, and there is an increase in the list of memberships. 
The report of the sub-committee and the recommendations of 
the Oouncil in reference to the Parliamentary Committee on 
dangerous trades were received and adopted. The report 
formulates amendments suggested by the Association in the 
proposed regulations for the greater security of employés, and 
these will be forwarded to the Home Office. The following 
gentlemen were appointed a sub-committee for the Associa- 
tion Benevolent Fund :— 


The Chairman of the Barrow Committee, 
Mr. Wordingham (Mauchester) and | 
Mr. Faraday Proctor (Bristol). 


Mr. A. B. Mountain (Huddersfield), was elected president for 
the ensuing year, and it was determined. that next year's 
Convention should be held at Hadderafield. Mr. A. 8. 
Barnard (Hull), and Mr. J. E. Edgecombe (Kingston-on- 
Thames), were elected vice-presidents, and the following 

ntlemen were appointed to the Oouncil :—Chairmen of 
Committees: Councillor Skinner (Hall), and Alderman 
Norman (Cheltenham), borough electrical engineers, Mr. 
W. А. Obamen (Glasgow), and Mr. A. Ellis (Bolton). A 
letter was read from the honorary treasurer, Mr. G. H. 
Cottam dogs pear resigning his office for the reason that 
he had not sufficient time to devote to it. The resignation 
being absolute was accepted, and Mr. J. H. Rider ува); 
was chosen as treasurer to succeed Mr. Cottam. The election 
of honorary auditor was referred to a committee consisting 
of the President and Mr. Rider. The remaining officers 
were re-elected. Votes of thanks were to the 
President, to the Lord Mayor and Corporation of Bristol 
for their reception of the Association, to the Museum Oom- 
mittee for the use of the lecture theatre, to the vice-president 
(Mr. Rider), who presided during the absence of Mr. Proctor, 
to the honorary secretary (Mr. Ruthven Murray), for the 
organisation of the Convention, to the retiring honorary 
treasurer (Mr. Cottam), to the honorary solicitor (Councillor 
G. Pearson, Bristol), and to the honorary auditor (Mr. W. A. 
Godfrey, Hampatead), for their services. 


Lecture.—On 5th inst. Prof. Emerson| Reynolds, F.R.S., 
deiivered the concluding lecture of a ial course on high 
temperature phenomena in the Chemical Theatre of 
Dublin Trinity College. The lecturer referred to the avail- 
able water-power in lreland, also to the electrical work being 
done at the Falls of Foyers. As to whether peat could be 
used economically in generating electrical power, he said 
that if the factory were at the bog, and the peat were used 
in a rough and damp state, then it would be very economical 
as compared with coal, though not so cheap as water. 
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The Electric Lighting of the City.—The following 
letter appeared in Wednesday's City Press : — 


оа 5 Mr. W. Fisher, зза 9 the vini, Cross 
pany made a "cat's paw” for the Corpora to be 
used by that body in order to бт it іп due course to enter into 
competition with the City of London Company. I bave no doubt 
that this view is a correct one, and that it will take a practical form 
ia the event of the Charing Cross Company making a financial success 
of ite City undertaking; but there are very heavy odds against that 
event. If the Oharing Cross Company fail, it is not likely that the 
Corporation will exercise its right to buy. If it succee3, the Corpora- 
tion is not likely to lose the opportunity of taking over the concern. 
This is a miserable position for the O Cross Company to occupy, 
and is one the shareholders will want to know something about. It 
will be but poor consolation to know that the Corporation will bave 
to pay a 10 per cent. profit on the cost if it take over the concern, for 
the shareholders are running the riek of a very heavy lose, one that may 
tarn out to be the loss of the entire outlay. That the Corporation should 
lend itself to such an operation is but another step in the mire, another 
advance in its determination to take advantage of its own default. 
The contract with the City of London Company turns out to be bad 
in law, not on the part of the company, but on the part of the Cor- 
poration, and yet this body seeks to still further victimiee the com- 
peny by taking from them the right granted, and on the faith of 
which the company has spent hundreds of thousands of pounds. 
What would be thought of a private citisen gren Беле usiness 
in that way! The streets are to be turned up, traffic and 
inconvenience and loss inflicted on innocent citizene (who have no 
remedy but to submit), and it will take a year or two to accomplish. 
Then what happens? The Oharing Cross Company will offer for 5d. 
what the City of London Oompany offers to supply in January for 
6d. But when the former company is ready, the latter will then 
come down to 5d. The effect of this would be to ruin the Obaring 
Cross Company by rendering their cutlay unproductive, for is it 
likely that City consumers will put up with all the nuisance involved 
in changing over to a new company when they will then be having 
the same thing at the ваше price from the old company? I earnes'ly 
hope that Parliament will put an end to this muddle by throwing 
out the Bill.—I zm, &c., J. W. ManTIM. 


Seciety ef Arts Medals.—The Council of the Society 
of Arts have awarded the Society’s silver medal to the 
following readers of papers during the session 1898-1899 : 
—Prof. George Forbes, F.R.S., for bis paper on “ Long 
Distance Transmission of Electric Power”; Mr. Dixon H. 
Davies, The Cost of Manicipal Eaterprise" ; Mr. James 
Swinburne, “ Nernst’s Electric Lamp " ; Mr. Philip Dawson, 
“Electric Traction“; Sir William Henry Preece, K. C. B., 
F. R. S., Aitheric Telegraphy." 


CITY NOTES. 


Nernst Electric Light, Limited. 


Tum statu mia d of this company was held on Wednesday, 
Bir Henry C. ce (chairman of the company), presiding. 

The Онлтемли: Gentlemen, this is, as you know, our statutory 
meeting, which we are obliged to call in accordance with our articles 
of association. I have no resolution to put before the meeting to-day, 
and my duty issimply to tell you what we have done, what we are 
doing, and what we propose to do. We have been fortunate enough 
to secure the services of Dr. von Recklinghausen, who has worked for 
& considerable time with Prof. Nernst, and therefore we have the best 
and most competent man we could possibly find to assist us in the 
develop ment of the lamp. We set carefully to work to make our- 
selves thoroughly familiar with the lamp by a long series cf experi- 
ments, in order to test the life of the filaments and decide upon the 
most suitable віззв of the lamp for market purposcs. When this 
company was first started it was believed that the chief ure of the 
Nernst lamp would be for street lighting, but, ae a result of our 
рео during the last two or three months, we find that we can 

forward to introducing the light for extensive use indoors. 
When we commenced operations it was expected that we should be 
chiefly competing for outdoor work, but I do not think there isa 
more elegant lamp than the Nernst on the market at the 
present time, and I have every confidence that it will be ex- 
tensively used indoors. We have a lamp also which can be 
used for militery purposes. The smallest lamp we have made 
is a 10 C.P. lamp and the consumption current of the 
Nernst is just less than one-half the amount used by the 
present Ediswan lamps. We have been considering the desirability 
of acquiring some claim to the English rigbts—in fact, negotiations 
are being conducted with a view to obtaining an interest in the 
market—and although matters Бате not yet айта: сей to a 

at which any definite announcement can be made to the sharc- 
holders, the dircctors have every hope that they will be able to con- 
clude the negotiations in such a way that they will prove advantageous 
to the members of this company. We have tsken care to protect our 
rights throughout our sphere of operations. I do not know that the 
time has arrived when I can make any declaration as to our future 
policy. We have sent out applications for information to all parts 


pend 
the attitude of the English company towards us, but I have no doubt 
we sball be able to mak 


to supply the company witb as many lamps as we 
require duricg the coming autumn, but it will be a question of cost. 
We are already making a few hundreds of lamps, and these you see 
in the room are some we bave manufactured. We are the 
lamps as perfect as possible in every detail, so that they cannot be 


improved apon. 

. B. Овлкв, M. L. E. ., managing director, said that when 
first he took over the management of the company he had to devote 
himself to eo requirements of the invention and the 


securing of ery suitable for manufacturing the кюре п large 
quantities. Op to that time the lamp had been more or in an 
experimente! , and nothing had bonn done in the way of obtain- 


ing machinery for the lamps for the market. When he 
took ссе the lamp could only be automatically beated in 30 seconds, 
whereas at the present time it could Ъз done in six seconds, which, of 
Course, WAS & timprovement. Asa cal engineer, he had no 
hesitation in saying tbat the Nernst p was good enough to cat 
out the ordinary carbon incandescent lamps. They now possessed a 
lsmp able to work at 1j watts per O.P., which would last 500 hours, and 
which could be automatically lighted in six seconds; in fact, it gave 
some light immediately. hen Prof. Nernst was over in this country 
the other day, he informed the directors that he had been round to 
the several concessionaires, and be was. quite satisfied that this 
company was well abead of any of the other com in the world. 
A conference was recently beld in Berlin, at w the representa- 
tives of the conoessionaires throughout the world attended, Mr. 
Swinburne and himself representing this company. After a long dis- 
cussion, a protocol was arranged for tbe exchange of ideas and 
ts among the different holders all over the world. He need 
ardly point out to the meeting that this ment would enable 
them to get their invention into shape and quickly at work. They 
might depend upon it thatthey would make the most of tbe time 
daring which the patents had to run. 

The CHAIn Max, in reply to a SHAREHOLDER, said that the cost of 
manufacturing the lamp would b» about 19, but what they would sell 
it at was another matter. 

Mr. Corram wished to know if the lamps were b ing cold in 
England at the present time. 

The OnAIBMAN stated that the English patents were not = 
sessi. n of the company as yet. They could use the lamps, he ed, 
from 50 volts up to 500 volts, and from 50 O.P. to 500 O.P. 

Mr. James Swmnbeonmm, M. I. O. E., consulting engineer, said he 
wished to make a few remarks relating to the press criticisms which 
were made when the company first came out, A statement which had 
been made referred to the patents being considered of little value by 
the Allgemeine Elehktricitits-Gesellschaft, because they had written 
them off at 1s. Asa matter of fact, he believed the Allgemeine made 
& practice of writing cff all patents, however great their value, at 1s., 
but in this particular case they could hardly have written off the 
Nernst patent, as they had not acquired it at the time. Whether 
that was so or not, the statement was absolutely misleading as a guide 
to the Allgemeine's valuation of the Nernst lamp. He considered 
that the technical criticisms had been made with very imperfect 
knowledge of the subject, and that technical papers should be just as 
careful in writing against a ошау м the advisers to the company 
should be in saying anytbiog in its favour. He originally considered 
that the immediate future for the company, as far ae profit-making 
was concerned, would be in selling | lamps to take the place of 
arc lamps, but sinoe then so mu rogress had been made 
in the smaller lamps tbat be felt the latter was in a 
much better position than it was originally. At the same time it 
must be remembered that the сорт һай to deal with fore 
countries where high pressures and large lights would probably 
in very great demand, much more so than in this country. With 
regard to the opinion of Mr. Rathenau, he it as that of a 
very able commercial engineer; but it had to be borne in mind that 
the other holders of the Nernst patents were not in the same position 
as this company, inasmuch as they were also large makers of incan- 
descent aro lamps. They were, therefore, naturally more anxic us 
to sell lamps that would take the place of the Welsbach street lamps, 
which were enormously used on the Continent, so that they would 
increase their output of electrical plant, instead of merely substi- 
tuting one particular manufacture for another of their own manufac- 
fure. Asregarded the y of the company, he thought the share- 
holders ought to be patient. It might be possible to sell lamps this 
autumn, but he felt it would be much wiser to rely on the following 
autumn. The worst thing the company could do would be to send 
out lamps that were imperfect, or caused any sort of failure, and the 
next worst thing was to be overwhelmed with orders which they 
could not fill. 

The CHAIRMAN, in answer to a shareholder, stated that a quotation 
had been applied for, bat the Stock Exchange authorities wished for 
some slight alterations in the articles of association, and an extra- 
ordinary meeting of shareholders would ba called to comply with 
that request. When that had been done they were informed that 
they would have no diffi :ulty in securing a Stock Exchange quotation. 

Mr. BwIXBURBR remarked that, as regarded the patents, the 
general position was very good. As they would observe in the 
prospectus, Messrs. J. Fletcher Moulton, Q O., M.P., and A. Oolefax, 
stated, with reference to the patents, "the invention is, in our view, 
fundamentally different from anything that preceded it.” 

A vote of thanks to the chairman, on the motion of Mr. H. J. 
Banke, seconded by Mr. Ноуигт, closed the prcceedings. 
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British Columbia Electric Railway Company, Limited. 


Tux third ordinary meeting was held on June 19h at the 
Cannon Street Hotel, Mr. R. M. Horne-Payne presiding. In moving 
the adoption of the report. the chairman stated that the buildings 
at New Westminster and Vancouver had been completed, and that 
the water-power installation at Victoria was now in full operation. 
Under the company's lease ít had the right of using 4,000,000 
gallons of water daily from the Goldstream Falls for a minimun 
rent; as this quantity of water is at present exceeded, a storage 
battery-is to be put down to reduce the consump'ion and add to the 
capacity of the power station. The dividend recommended was 
4 per cent. per annum, the amount to be distributed being 
£8,000, making, with the preference dividend, £15,500. The reserve 
fund would Ъз increased to £19,000. The fares had been reduced by 
20 per cent., but the earnings were well maintained. The lighting 
business was in a very satisfactory state; on March 31st last 32,640 
lamps were in use, showing an inorease since July let last of 4,650. 
The new machinery would be installed about September next, after 
which the business of the company could be i: creased, with, it was 
boped, a considerable saving in expenses. The extension of the 
Sapperton branch would be taken in hand before long. 

Mr. F. S. Banwasp, resident director in British Columbia, seconded 
the motion, which was unanimously adopted. 


Davis & Timmins, Limited.—Sir Henry Mance pre- 
sided at the statutory meeting of this company at Winchester House 
on Tuesday. He said that the first five months of this year showed 
returns £1,000 higher than they were last year, which was, up to 
that time, the best they had hed. They had obtained a site for a new 
factory at Wood Green. The equipment of that factory would com- 

rise the newest and most up-to-date machinery. Since this сон раву 
aoe the concern on March 28th, very handsome profits had 
ea ° 
At an extraordinary general meeting which followed, alterations in 
the articles of association were passed. 


Prospectuses.—The prospectus of the West London and 
Provincial Electric Supply Company, Limited, issued on Jane 20*h, 
reveals the fact that this company is practically identical with the 
Aberystwyth and Obiswick Electricity Supply Corporation, which 
was unsuccessfully offered for public subscription last year. The 
vendor proposes to sell 35,000 shares (£1 each, 15s. paid), in the 
latter concern to the new company for £20,000 cash and 15,000 fally 
paid shares. The list opened on June 19th and closed on June 21st. 

The well-known company of Galloway's, Limited, is undergoing 
re-construction, the sbare capital being increased to £330,000 in £10 
sbares. The old company takes £50,000 debenture stock, £33,000 
preference shares, £137,300 ordinary shares, and £167,000 in cash, in 
exchange for the business and assets. Messrs. E. N. Galloway and 
A. W. Gslloway have been appointed managing directors, and Mr. 
O. J. Galloway has consented to act as chairman. 


Eastern Extension, Australasia, and China Tele- 
graph Company, Limited.—The directors have declared an 
interim dividend for the quarter ended March 31st of 2s. 6d. per 
share, free of tax. | 


Callender's Cable and Construction Company.—This 
company held its meeting for the adoption of report and accounts 
yesterday afternoon. 


———— P 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
enang June 17th, 1899, were £698 1s. 5d.; aggregate to date, £8,709 
в. 4d, 


Tramways and Company, Limited.—The receipts for the 


The Bristol ys Carriage e 
week ending June 16th, 1809, were 48.165 148, 7d. ; 3 period 
1898, £3,885 12s, 4d.; inorease, £830 28. 8d. 


The City and South London Railway Company.—The receipts for the week 
ending June 18th, 1899, were £899; week ending June 19th, 1898, £974; 
decrease, £75; total receipts for half-year, 1899, £26,017; cerresponding 
period, 1808, £25,582; Increase, £485. es open, 8j. 


The Dover Corporation Electric Trsmways.—The receipts for the week 
ending June 17th, 1899, were £189 128. Id.]: week ending June 1fth, 
1898, 2152 65, 9d.; increase, £87 5s. 4d. Total receipts to date, 1899, 
£8,819 бв. 0d.; corresponding period, 1898, £2,986 8a. 5d.: increase, £832 
163. 7d. Miles of track open week ending June 17th, 1899. 8: week 
ending June 17th, 1898, 8. Car miles run week ending June 17th, 1899, 
4,8387; week ending June 17th, 1898, 8,890. Number of oars, week ending 
June 17th, 1899, 11; week ending June 17th, 1898, 7. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, June 16th, 1899, were as follows:—D. U. T. Co., horse cars, 
£2,233 48. 9d.; ditto, electrio oars, £1,888 Os. 0d.: D. В. D. Co., eleotrio cars, 
£1 189 1s. 8d.; total, £4,810 бв. 6d.; corresponding week last Дер. U. T. 
Co., horse oars, £2869 7s. 10d.: ditto, electric cars, £5738 14s. 50,: 
D. В. D. Co., electrio cars, £741 Is. 7d. : total, £4,184 38. 10d.: increase, £626 
2s. 7d.; aggregate to date, £6,257 19s. 4d.; ditto last year, £60,762 8s. 7d.; 
increase to date, £5,495 108. 9d. Worked:—The mileage open is 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


The Liverpoo! Overhead дате] rege vw P receipts for the week ending 
June 180, 1899, amounted to £1,496; corresponding week last year 
£1,440; increase, 256. 


The South Staffordshire Tramways Company.—The receipts for week ending 
June 16th, 1899, were £610 16s. lld.; aggregate receipts for 24 weeks, 

(BU 215,169 13s, Id.; week ending June, l7th, 1898, £608 10s, 10d.; aggregate 
receipts for 24 weeks, £14,181 0s, 114. 


STOCKS AND SHARES. 


Wednesday Evening, 

Ouon more this week has the principal interest of the eleotrio light · 
ing market been centred round City of Londons. The shares early 
in the week developed marked fistaess, falling to 141, while at one 
time the dealers refused to make anything but 141—147 in them, a 
price even at which there was very little profit to be made in dealing. 
It will bea very good thiog when the company's negotiations are 
settled one way or the other, because the present state of uncertainty 
is nothing short of harrassing to the shareholders and the imarket. 
It ie expected that Parliament will Ъз able to deal with the oom- 
pany's Bill before theend of this session, avd if this is done, it will 
be, we sincerely hope, step number one ín the settlement of the com- 
pany's long-protracted wrangle with the Corporation of London. 

Other electric lighting issues keep vary firm, although not many 
shares change hands. The fime for the declaration of interim divi- 
dends is drawing near, and shareholders are keeping their investments 
until they see what return the past half-year may bringthem. It is 
the steady dividend-payers, 8t. James's, Westminsters, and Metro- 
politan, which offer the best inducement for investors in this field, 
and as there appears to be but little fear of the vestries as competi- 
tors, the shares are attractive because of their non-flactuative 
character. Given interim distribations upon the leading shares of 
promisiog amount, prices will b» standing at the end of the year sub- 
stantially higher than they are to-day. 

We have received several inquiries lately as to the Hampstead 
Electric Company, one of the most recent of electric light creations . 
There is no price, whatever, for the shares, and it is almost imposaible 
to negotiate a sale. 

A alight premium has been established upon the Ordinary issue of 
the new West London and Provincial Electric Supply Company, aad 
to anyone who stands a likelihood of getting an allotment, our advice 
is to take the profit at once. The prospectus was as unconvincing a 
document as we have seen for a long time, and the c прапу is simply 
а revivification, under a new title, of the Ohiswick and Aberystwyth 
concern which the public refused to take up Jast year. The vendor 
is about the only person likely to make money out of it, since he gets 
£35,000 in cash or cash and shares, for his holding of 35,000 shares 
(of £1 each, 15s. paid) in the Ohiswick and Abery.twyth Company. 
The West London and Provincial should be left severely alone, 
althougb, as we have already stated, the Ordinary shares 
are ү; —4 premium, and the Preference par to 3 premium. 

In the traction market British Electric are not so good, on account 
of a reverse which the company suffered in the Midland Counties, 
one of their light railway proposals being rejected in the Potteries 
district. This check has led to some selling of the shares, as it was 
feared that a similar fate might befall other propositions which the 
company has on hand, but we do not see much ground for the 
nervousness. New General Electrics are well maintained, and in 
the tramway division there are buyers about of Anglo-Argentine at 
44. The price is gradually recovering the dividend which was 
deducted a few weeks back, and we hear very good accounts of the 
company’s progress, Barcelona Trams are а trifle weaker on a fear 
that all foreign capital in Castile will be heavily taxed in order to 
meet the Spanish Treasury requirements, but the market does not 
fear any excessive burden, and it is expecting shortly to hear the 
terms upon which the company may be taken over. 

The telegraph market shows little variation. Anglo-American 
issues are listless, the absence of business in American rails and of 
excitement generally in the United States is not conducive to large 
traffic receipts, and some pessimists profess anxiety as to whether 
the Deferred stock will get any dividend at all at the end of the 
financial year. The African lines are in most use at the present time, 
and we understand that the Eastern Company ie doing remarkably 
wel. The fears of sn outbreak in the Transvaal, however, act as a 
heavy drag upon any rise which might be encouraged by good receipts. 
Bat the Trans vaal trouble overhangs all the markets, and markets 
are sympathetically fiat all round the “ House.” 


In the elt o ric railway market there is a little more doing in City 
and South London stock, and it can be bought at a fraction over 68. 
Tne dealers, however, still refuse to guarantee delivery within any 
fixed time, as the settlement in the new shares is not definitely 
anncu:ced. We understand that it is likely to take place about the 
middle of July. The new shares are quoted 42—5, £5 paid. Oentral 
Londons remain quiet, while Waterloo and City stock is about 1054. 
The next dividend is likely to be at the rate of 3 per cent. per annum, 
and the declaration is due very shortly. 

National Telephone shares are barely altered at 433—}%, although 
Mr. Hanbury's speech in the House of Commons on Tuesday night 
is not regarded asa “bull” point for the company. Were the service 
to be nationalised forthwith, Nstional Telephone shareholders would 
be sure of handscme compensation, because the feelicg of the country 
is dead agains$ any infringement cf private interests, bad as the 
existing service is. The new issue of Third Debenture stock is not 
mentioned. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Closing Closing ко 
Present or Dividends for 
NAME, Quotation week ended 
Imus. E the last three years. June lach. J mee 9184. Ј ones 818, 
1896. | 1897. | 1898. Highest.| Lowest 
124,4001 African Direct Telegraph, 4 V Debs. _ eee vee eee 100 [IY] TT) [I 101 —106 lul —105 TT 
25,000 | Amason Telegraph, ahares 10 258 bu 8— 4 8— 4 eo 
125,000 Do. do. 5 x, Debs., „Nos. 1 to 1, 250 Red. 100 ET .. | 85 — 90 85 — 90 d 
905, 5601 Anglo-American рышын ees see Stock E2 188 8 £8 9s| 61 — 63 60 — 63 zs m 
8,047,2201 Do. ОЕ ese >. Stock E5 ба| 6 6 1114—1124 111 —112 1127 | 111$ 
8,047, 2201 Do. a Deferred... ... . Stock .. |18s. J 121— 13 12 — 123 | 1217 
205,151 | Brazilian баша Telegra е c| 1017917 9% | ... | 164— 16 154— 16 164 | 154 
00 о x : 12 Debs. 2nd series, 1006 ... | 100 atlas Е x —114 um ves ҮР 
Chili eiophono, ов. to 44000 sis Vet s.i 5 эз — 8 8 "ME "S 
10,000,000$| Commercial О 100 8 $ 8 5 8 Ф |185 —192 |185 —192 n 
1,832,523] Do. de аша БОО year 4 % Deb. Stock Red. Stock] ... eis .. |104 —100 104 —106 1053 
224,850 | Consolidated Telephone peri and Manufacturing | 10/- | 2 14 — 1— 1 1— 1 * 
16,000 Cuba oe oo [Ir] өөө eee oon ooo 10 8 7 8 9 — 10 9 pem 10 94 
6,000 10 % Pref. vie S i — ». | 10 10 10 10 184— 193 | 184— 104 en 
12,981 | Direct t Spanish 1 ses ёз 5 4 4 985 4 — 6 4— 5 ec 
6,000 do. É. Cum. Pref. TI TI) b] 10 10 006 94 — 164 94— 1 eee 
80,C00 Do do. 4 Debs. ls iss „„ 50 aa - .. |102 — 105 5 102 —105 T M 
60,7101 Direct United States Cable .. $i ..| 2013 Ф | 34% | ... | 1141— 12 114— 12 13 1114 
120, 000 Direct West India Cable, EE y 4 Reg. "Deb. сай ... | 100 .. 1102 —105 [102 —106 ds ея 
4,000,000 | Eastern Telegraph, Ord. В $i ... Stock 6% 7 E 105 —170 |163 —163 1673 | 1654 
1,795,000 Do. 34 Pret. Stoc 100 00 —104 100 —104 102 | 100 
89,900 Do. 5 Ф Debs., е Ах t, 1800 100 5 Ol —104 101 —104 - esi 
1,482, 2681 Do. 4 % Mort. Deb. Stock R — s Ug = 118 —122 118 —122 H "mr 
250,000 a 19 J (4 ay iei un 7 De "at Telegraph sis T Ф 164 — 17 104— 163 164 | 164 
us. Gov. Во ., 1900, red. E us 
16,2001 { C не : Ф : Ф 100—104 [100—104 | .. |... 
64,400! Do. do. Bearer, 1 (0608,916, 4,827—6, 5 5 . . |101 —104 |101 —104 T iss 
820,0001 x Do. а ез, dE С Stock 4 4 120 —124 120 —124 S abs 
astern and Sou can Telegraph ,6 Mort. 
85,1001 1000 red за. E 5 P" 100 6 % 100 —104 101 —105 |... |... 
46,5001 Do. к to bearer, 2,844 to 5,500 | 100 | 6 зз .. 101 —104 1102 —105 Е vis 
800,000! n? Ф Mort. Dabe., Nos. 1 to 8, 000, red. 1900 100 | 4 - .. 1108 —106 |103 —1C6 "A v 
200,000! dra Mt. Debs. (Mauritius Bub. ” 1—8,000 | 25 | 4 2s .. 1102—10% 102 —10695 ek 
180,227 РВЕ: Telograp a eee eve eee eee eee 10 4$ 4$ ste 114— 12 114 — 12 1 114 
180,042 6 % Pref. 000 оов ry) 10 6 6 6 1 — 16 154— 16 18H 153 
150,000 Groat Northern T | Ex 9 0 T Б ..| 10 [10 10 ww. | 81 824 | 314 — 324 че 
ах and Bermu le, 4 lst Mort. m } ae 22 
92,600 within 08. 1 to 1,200, Red. 100 eee 96 een 101 104 101 104 ese eee 
17,000 do-European Telegraph 909 eee eee 25 10 $ 10 10 % 58 — 56 53 == 56 0 
100, O00 London Platino- Brazilian Telegraph, 6 5, Debe. ..|100|6 6 * |109 —112 109 —112 7 s. 
71,000 | Montevideo Telephone, Limited, Ord., Nos. 1 to 71, 000 .. l0 * iss 2» — 4 i— i i 
84,000 Do. do. 5% Pref., Nos. 1 to 84,000 ld 5 - Б 1 1— 1 
490,000 | National Telephone, 1 to 400, 0% ͥ ů0ꝓnuk .. 5 | 64% 6 6 44— 5 44— 5 4H| 4 
16,000 Do. 6 Cum. let Pref. ... T „ 10/6 6 6 11 — 18 11 — 18 124 | 129 
15,000 Do. : 5 Cum. 2nd Pref. ... 10 | 6 6 6 11 — 18 11 — 18 12g | ... 
250,000 ро Non-cum. 8rd Ргеѓ., 1 to 250,000 5 5 5 5 43— 65} 43— 854 5 4H 
1.829, 4711 E Deb. Stock Red. Stock| 84 84 84% |100 —108 100 —103 1013 | 1013 
171,604 | Oriental Telephone wi Nos. 1 to 171,504, fally paid 1/5 b 5 — 1 1— 1 гз TT 
100,000) Pacifico and European Tel., 4% Guar. Debs., 1 to 1,000... | 100 | 4 4 .. |106 —108 105 —108 
11,839 Reuter’a cee ove өөө oon eee 8 5 б 7 — 8 те 
8,881 Submarine Cables Trust. oe eee eee eee eee Cert. eee 006 181 —186 180 —185 * 
58,000 | United River Plate Telephone vee tee 8 8 6 5} 
151, 7881 Do. do. 8 Debs. [TT] eee 009 8 JU eee eee 104 —107 104 —107 r 
200,0001| West African Telegraph, 5 95 De 100|5%|5% 99 —102 |100 —108 102 x 
80,008 West Coast of America, Мов. 1—80,000 and. 58, 001—58, 008 2 еве ove ° 1 1 . [III 
150,000 Do. do. 4% Deba., 1—1 500 gua. by Bras. Bub. Tel. 1 T 00е ТҮ) 108 —106 108 — 108 eee TII 
889,031 Western and Brasilian 4 % De Stook Red. eoe SUOC ove eee eee 106 —109 106 —108 ees TT 
88,831 West India and Panama ph 06е eee eee өөө 10 1 d * 11— 1 11— 1 toe aD 
84,568 Do. до. до. 6 Oum. lst Pref. eee 10 6 6 ove 101— 1 10j— 1 10% ec 
4,009 Do. do. do. 6 V Oum. 2nd Pref. ... | 1016 6 T 8$-— 9 T 
00010 Do. do. do. 6 95 Debs., Nos. 1 to 1,800 | 100 5 b .. |106 —108 [106 —108 1074 | ... 
158,100}; Western Union of U.S. Telegraph, 6 95 Ster. Bonds ... | 100 | 6 0 .. |100 —106 |100 —106 ae 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Cross and Strand . Suppl Ес 516 & 7%|8 Y 11 — 13 11 — 12 11 113 
20,000 Do. do. do. 9, Oui Oum Ü beo 53— 6} 52— 63 TP eee 
84,000 Chelsea Electricity Supply, Ord., б 5 6 6 [4 8— 9 8 — 9 m “© 
100,000 Do. do. do. f Deb. “Stock Red... Stock 4} 4à .. |114 —116 |118 —114 vis 585 
60,000 | City of London Electric Lighting, 40,001—100,000 .. 10 7 10 6 16 — 17 14 — 16 164 | 14 
40,000 DS 6 Ф Cum. Pref., 1 3 10 | 6 6 6 15 — 16 13 — 16 TR m 
400,000 | 5 % Deb. Stock, (iss. at st 116) all all paid "TEN 5 .. 125 —180 125 —180 ve Gai 
40,000 | County ot Lond. & Brash Prov. E ales 10 : n nil | 11 — 12 11 — 12 Ti 111 
20,000 do. do. 6% Pref., ' 40, 601—60.000 10 6 6 6 V | 14 — 15 14 — 16 14 "T 
220,000 Do. 44% Deb. Stock, Prov. Certs (£60%, to be paid) Rd.. . | 64 — 66 54 — 56 ae ; 
17,400 | Edmundsons Elec. Oorp., Ord. Shares 1—17,400 6| .. | 6 i b1— 5 51— 51 58 
19,661 | House-to-House Electrio Light Supply, Spur 101 to 19,061 8858 |4 в "74— 8 T4— 
12,000 Do. do. 7 96 Cum . Pref. ... 517$ 7 21 9 — 10 9 — 10 s 
110,000 | London Eleotrio Supply Corporation, Limited, Ord. vus 8, .. те $i 8)— 4 84— 4 "T 
48,050 Do: do. do. 6 95 Pref. 5 .. „ 16% | 0j— 6 64— 7 eH 
100,000 do. do. 4% Ist Mt. Db. Stock Rd. Stock bad .. 106 —108 104 —106 xd 
62,500 Metropolitan Electric Supply, 101 to 62, 500 ..| 10/695, 6 Y 5 Ф | 164— 174 | 164— 173 162 я 
22,600 рэ: Nos. 62,501 to 85, 000 10 ... fee en ee | 164 | 154— 164 РЛ 
220,000: % First Mortgage Debenture Stock | ... 4 4h .. 18 —121 118 —121 fi 
6,452 | Notting po Blectrio Lighting - ..| 10) 4 6 6 16 — 17 16 — 17 | ... was 
81,980 St. James'a and Pall Mall Electric Light, Ord ; 5 10 0 14475 14 17 — 18 17 — 18 a M 
20,000 Do. do. го 20,081 to 40,080 5 7 7 7 n n 5 
65,000 South London Electricity Supply, Ord X T 5 M one ^ E 
79,900 | Westminster Electrio Supply, Ord., 101to 80,000 ve 9% 12 Y 2 Ф 144 — Mi уан 151 1 15 
c In K r share r ts being used as capital, 
are а 
Dividends marked | are for a year consisting of a inter pan ot one and the first part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MAN UFACTURING, 4 AND INDUSTRIAL COMPANIES. 
Stock | ; Business done 
Present | NAME, or Dividends for eran Je en during w 
Issue. | diac the last three years, mh 14th. guo 91st. une 1599. 
| 1896. | 1897, | 1898, Highest | Lowest 
60,000 Aluminium A” shares, Nos. 1—60,000  ... vá 1 | 10 $ 10 $ 3 — 34 3 — 8j 54 Ф 
90,000 Do. % 1st Mort. Deb. Stock Red. „ |Stock| ... ER | 95 —100 95 —100 — = 
80,000 | British Electric 8 ИЫ а Й ОЛ UA." ios E E . * 183— 195 | 174— 18} 18y%) -+ 
Do. do. 6 Cum. Pref. 30,001—40,000 
10,000 { (issued at £2 10s. prem. all pd. ) ) 10 14 — 14 1 — . Жаы Кс. 
20,000 Ро. йо. do. Nos. 40,001—60,000 | 10 132— 14} |13$— 144 | 144| 13H 
200,000 Do. do. 5 % Perpetual Debenture Stock . . |Stock| ... ко 127 —180 126 —129 1288 | 127 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... * 8| nil | nil li— a li— 24 2 1j 
90,000 Do. do. Non-cum. 6 95 Pref., 1 to 90, 000 2 | nil 4% | 91— 24 21— 24 245 s 
125,0001 | Do. do. 44 44 Perp. Deb. Stock Stock ех 110 —114 110 —114 ate * 
50,000 Do. do. 2nd Deb. Stock Red. . |Stock| ... "m .. 1103 —106 108 —106 E m 
20,000 | Callender's Cable Сома shares, Nos. 1—20,000 ... 5 | 10 1237 15 76| 131— 144 | 14 — 15 14]à| 148 
90,000 Do. do 44 % lst Mort. Deb. Stock Red. |Stock << „ |. 114 17 |114 —117 Y 45 
85,250 | Central London ден, Ord. Shares TA к 10 10#— 114 | 10}— 11 1114 11 
178,308 Do. do. £8 paid a? 0 82— 9} 8à— 9 81 bab 
61,083 Do. de Pref. half. shares £3 paid ee | eee | es T sac з — 33 3— 3} ess ves 
71,447 Do. do. Def. do. £5 paid ne tt e| 90)1— 6 51— 6 5180 5 
680, 000“ City and South London Railway  ... Stock I Y 137] 24%) 67 — 69 67 — 69 : Фе 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. (+ a > ES 43— 5} 4$— 5} - 
82,098 | Crompton & Co., ‚Жок 1 to 32,098 .. 8 | 31— 4} 31— 4} 
Do. 5% Ist Mort. Reg. Debs., 1 to 900 of ` ‹ 9 
100,090 £100, and 901 to 11,000 of £50 Red 99.710937: | RT eee 
99,261 | Edison & Swan Utd. El. Lgt., w AT shares, £3 pd.1 to 99,261 5 BN 6 .. 2— 23 2— 2} er 
17,189 Do. do. do. 4A“ Shares, 01—017,139 | 5 | 53 6 4— 5 4— b & 
844,028 Do. do. do. 4 % Deb. Stock Red. 100. | x. Mr * | 96 — 98 97 — 99 Os} 974 
112,100 | Electric Construction, 1 to 112,100 ... 2 5 | 6 вы 24— 24 21— 24 21 vis 
25,000 Do. do. T % Cum. Pref., 1 to 25,000 2| 7 @ 7 & 7 & 3 — 84 3 — 34 2% — 
140,800 Do. do. 4% Perp. Ist Mort. Deb. Stock Stock] ... ska .. |108 —106 108 —106 х ree 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 .. B Lau 5 T B— 8 j— - = 
9,6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 10] 7 7 . | 10 — 12 10 — 12 dis ooh 
15,000 | Henley’s (W. T. 1 Telegraph Works, Ord. PA 19 10 | 10 12 %| 14 | 25 — 26 244— 254 258 247 
8,000 Do. doc ТБ Eri. ise 10 7 7 7 %| 18 — 20 18 — 20 5 eee 
50,000 Do. do. do. 44 Mort. Deb. Stock... Stock 44 + . 112 —115 112 —115 — e 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works — ...| 10 10 Æ| 10 %| 10 J 21 — 22 |21 — 22 214 | -.... 
800,000 ро. до. до. 4 % lst Mort. Debs. | 100 iva 101 —105 101 —105 Tm | cee 
87,500 Liverpool Overhead Railway, Ordi o. — её 10 21% 3} 34%! 88— 84 588 — 88 A s 
10,000 [ Ро. do. Pref., £10 paid 10| 5 Q| 54$ 5 J 14 — 14 |14— 1 
87,850 | Telegraph Construction and Maintenance aa 12 | 15 J 15 J 15 J 37 — 41 |387,— 41 40 381 
150, 000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 . 00:1 .=. es | eee 105 —108 105 —108 ‚2. — 
13,400 Telegraph Manufacturing, Ord. Nos. 6, 601 to 20,000  ... 5 92— 10} 95— 10 xd : 
13,400 Ро. do. 5% Cm. Prf. Nos. 6,601 to 20,000 | 5 62— 6} | 5k- 61 58 | 
540,0001 | Waterloo and City Railway, Ord. Stock 588 100 3 9 9 105 —108 105 —108 105 | 
t Quotations on Liverpool Stock Exchange. Ж Unless жо stated all shares are fully paid, 
Dividends marked $ are for в year consisting of the latter part of one year and the first part of the next, 
LATEST PROCURABLE QUOTATIONS OF | SECURITIES NOT OFFICIALLY QUOTED. 
ев ham Electric Supply, Ordinary £5 (fully paid) 10}. National Electric Free Wiring, 10s. paid, y,—y, 


British Aluminium, „ 1048—11; 7 Y Pref., 12—18. 
„5 44% Debentures of £100, 105—108. 
р: tabridge Electrio Lighting, Ordinary aoe 
y 


Smithfield Market Electric, 2—4. 
VT. Parker, £10 (fully paid), 17. 


d Knigh 
y paid 124—184; let Preference Cumulative 695, £5 
LB api 4—8. 0 3 105—108. Dividend, 1898, 


Bank rate of discount 3 per cent. (February 2nd, 1899). 


— ——— M — — -—— - — 


MARKET QUOTATIONS, Wednesday, June 2lst. 


ра From Birmingham Share List. 


Increase or 4 or 
OHEMIOALS, &o. This week. | Last week. | Peorease. METALS, &o. (continued). This week. | Last week. - Deren. 
в Acid, Н drochlorie 0 0 ee per owt. 5 / е ee f Ebonite Rod eo ee ee per lb. 8/- 8/- ее 
в n Мно eo oe oe per owt. s. aj. ae "n e eo eo eo per lb. 6/- 6/- : ee 
a „ Oxalio.. . per owb 83/- ва. * g Copper i š per ton £86 £86 bs 
6 5 pr ws is .. per owt i 5 ke 90 н Wire (basis price) .. per lb. 1044. 1044. я 
а Ammoniac; fal . рет o., Им l- yx 9 н Bh 25 A es рег ton £ #56 E^ 
Immonia, Muriaie (crystal) ee рег ton ё £26 ee 9 Н Rod ; ë ae ton £85 £86 T 
a " .. per ton £24 294 а п German Silver Wire . per lb. 1/6 1/6 oe 
a Bl wüer .. per ton £5 18 £5 15 is h Gutta-peroha, fine e eo» per Ib 6/- 6/- oe 
в Bisulphide of Oarbon . .. рег ton £16 £15 ; , India-rubber, fine „per lb. | 4/04 to 4/14 4,03 А 
e ov e. рег ton £16 10 £16 10 vá {он Charooal Sheets .. per ton £18 £18 d 
в веза co 5 Per gal. Up 77 ss L| Pis (Cleveland warrants) per ton 64/- 60/11 8/1 inc. 
@ „ «(60/90 % e. pergal 5/6 5/6 ee L| „ per ton | From £11 | From £ ae 
а Bulphate.. .. per ton £27 #57 T $ n» Borep, eavy per ton | 50/- to 55/- | 50/- to 55/- 
а » Nitrate T . рег ton £28 10 £28 10 š € vanised No. 8. per ton £10 126 | £10 13 
€ „ ы пн we . per ton £81 281 А $ Lead, Egli: Ingot ee T . per ton £14 76) £14 76 
в Peroxide . 0 per ton £77 10 871 10 ee { Shee рег ton | 415 76| £16 76 
e Methylated Spirit .. per gal. 9/9 2/9 = miba (ungut slaba 8" lon g) per Ib, 6,8 6; S 
a Naphths, Solvent (90 % Gut m Manganin Wire No. 29. per bo n. 8/- 8/- . 
1 ) еә ee ee per gal. 6/8 5/6 ee g Mero roury ttle £85 £8 5 . 
в Potash, Bichromate, casks.. per lb. Bid. Eid. ХА р Phosphor Bronze, plain n castin dE per r Ib. 11 to 1/4 | 1/1 01/4 e 
@ „ Caustic (75/80°) .. per ton £A £4 2: Р per lb. | 1/1 to / | 11 ю 14 . 
@ ; phate .. .. per ton 285 285 vs гой 1 =r sheet per lb. From 1/24 | From 1/28 A 
a Bhellac ee per owt. 68/- 68/- vs 4 Platinum is ss . peros. £3 10 £8 10 Р 
a Sulphate of Magnesia. per ton £4 10 £410 8 p Silicium Bronze Wire . per Ib. | 1044. to 1/1 | 104d. to 1/1 А 
в Bulphur, Sublimed Flowers .. per ton 5 €6 10 5/- dec t Steel, Magnet, aco'd’g to deso'p'n p.ton | From 415 to £40 aie 
в " 5 T per ton £5 10 £5 10 we Mr vorn AR DAIS ЄЗ aA £58 £58 sa 
ump .. perton| £50 £5 0 К Tin, blook .. . per ton | £12010 | £12010 
e Boda, Cane white 70%) per ton 8710 £7 10 a ; " des s oo .. perlb 1/6 1/6 
» oe per ton £8 £8 ee 27 wire Nos. 1 to 16 per lb 1/1 1/7 
a Bichromate, casks . peri 21d. 244. . " White Anti - friction Metals— 
METALS, &o. “ White Ant " brand £40 to 265 . 
j Yarns, Cotton, Single 101b, bundles ре Къ. 7 А 
b Aluminium Wire, in ton lota.. per ton £994 £294 са j „ Best Flax, 6 lea. per lb. 4 А 
b 1 Sheet, in ton lots., Per n £191 £191 3 ј „ Hemp 8 ply 10 lbs. per lb. d | " 
p Babbitt's metal ingots . ton | £65 to £187 | £65 to £197 j » „ Russian, 10 lbs. per Ib. . 
e Brass oneg m T 4019) basis per lb. ; . j ^» Jute, 180 lbs. rove per ton £12 £19 a 
€ n be(brased) ..  .. perlb. 1 1 „ Manila, 94 thread . per ton e 10 £32 10 ae 
„ Wire, basis А per 84d. . к Zino, Sheet (Vielle Montagne bnd.) p.t. £81 10  |.10& deo. 
opens попа supplet by by Quotations supplied b Quotations 18 supp lied by 
P The British 5 Com Lid bh W. ö = | 1 Ме Sand X & Pin 
um pany, ‘ or mpany, А esers. e 
: Messrs. Thos. Bolton & Bons. g Messrs. James & m Messrs. W. T (Т, Glover & Oo. Lad. 
Messrs. шел n Messrs. P. Ormiston 


& Sons. 
M J Matt & Oo., Lid. 
2 The Phosphor Bronse Company, Lad. 


& Till. 
4M & Lowe. 
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MUNIOIPAL ELECTRICAL ASSOCIATION. 


AFTER the reading of Mr. Faraday Proctor's presidential address, 
which appeared in our last iseue, 

Mr. Drxon, Bradford, moved a vote of thanks to the President, who, 
be said, bad read one of the most interesting addresses given before 
that Association; it touched on to many topics. Ons thing in par- 
ticular he would allude tc—that which had reference to subways 
under the roads necessary when they began laying electrical cables. 
An enormous amount of money was thrown away by municipalities 
in taking up and relaying roadways; that must be clear to anyone. 
With to municipal versus private enterprises, he was afraid 
there was a little too much truth in the assertion they did not get 
que value for their money in connection with Corporatiors, but ав 

as the electrical was concerned, he felt that that wasan ex- 


ception which proved the rule. They were satisfied in connection with 
the Bradford ration, at all events as far as the electrical works 
were concerned, gs were so well overbauled and su ised that 


they got full value for their money. He took it that Bradford 
would show such a favourable comparison with others that they 
would agree as far ae that town was concerced, its works were fairly 
well managed, and that if they did not get value for money they 
could not possibly show such results. There were other corporations 
who could probably speak on the same lines. He thought that one 
engineer should have tte whole control in municipai corporation 
works. Where there were two or three interested parties it must 
lead to expense and extravagance. O-e of the most important 
of all the things alluded to by the President, was the fact that new 
electrical enterprises were called upon to pay interest and sinking 
fund charges at so early a date; that was a little bit arbitrary. II 
the Local Government Board would only allow a year or two to 
elapse before imposing such charges probably there would be 
more works pat down thsn at the present time. He had pleasure in 
hg Более best thanks be given to the President for such ап 
able 


Discussiow om Мв. Pearson's PAPER. 


The PnaESIDENT suggested that all members of the Association, 
were, of course, municipal traders, and it might be a very good 
thing if they could get several who were not members of the Associa- 
tion to aid them in their discussion. He called upon Mr. 8. Z. de 
Ferranti. 

Mr. ри Farranri, in responding to this invitation, said he bad 
Ma logge sympathy with municipal trading, as а fact, in existence 
to-day. He had read with very great pleasure Mr. Pearson's able paper, 
and once reading it had produced, notwithstanding his natural 
prejudice, a very considerable feeling in its favour which he did not 
possess before. He had said that he did not sympathise with 
municipal she n a fact. He had often thought in reading 
discussions which taken place in Parliament What a pity it is 
that so and so is such an able speaker," when he failed to agree tbat 
the views he put forward were right. He thought when views were 
not strictly right in priociple it wae unfortunate that they were 
advocated by a singularly able man. He felt that example 
was very applicable to the present case. He thought Mr. 


Pearson, and the President also, in his address, advocated 
socialism. altogether might not be bad, but he thought 
there was a dea] that was bad in it. Although Mr. Pearson 


desired that individual enterprise and effort should be in no way re- 
strained by this, he considered that in the long run it tended to 
restrain it. With reference to the paper, he noticed that Mr. Pearson 
called a number of expenditures made by municipalities, commercial 
investments, snd it was against these commercial investments that he 
felt most strongly. He was fully aware that A ide companies were 
not by any means immaculate, in fact, he thought in many cases 
pus companies were far less well managed and less well run as 
usiness concerns than municipalities. Still, he would like to 
see everything which was done in the country, out of which 
& commercial profit could be made, left to com- 
mercial und gs, and he would like to mee municipalities 
confine themselves to what he called the essential works which 
le would not take up in the ordinary way of profit making. 
eg had a£ first one thing, say, water, which was & necessity, tben 
they went to other things which they began to think were also 
necessities. They went on to electric lighting, which he was afraid 
he must say was such a good thing that in the hends of monopoliste 
it was hard to make it do anything but succeed. They might say 
this was an excellent example of municipal trading, but they might 
go on from one thing to another until there was nothing left for 
individual enterprise to do. It might be that he was taking the 
two extremes, but he wouldwather put it in an extreme unprejudiced 
way so that they might see as municipal traders the other side of the 
question, and form their own conclusions as to the course to be 
adopted and the wisest way in which to act in future. The principai 
thing, to be more moderate, he would like to say, was this—and he 
dared say many municipal traders would agree with him—he must 
admit municipal trading was a good thing where large capital in the 
way of works was required. Oa the other band, he thought any 
municipal trading which would require a very large employ- 
ment of labour would be essentially bad. He thought the more 
that was left to private individuals to discuss among themselves 
and fight ont and bring down to a market basis, the better. 
Undoubtedly the fact that the corporations could get cheap 
money was a good thing for all these undertakings employing 
small labour and very large capital investment, but on the other 
hand, he would like to see the line drawn as much as possible 
where labour and individuals were to be dealt with as against large 
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capital expenditures. The paper of Mr. Pearson’s had very much 
modified his views on the subject, and he hoped they would excuse 
his coming there and offering those opinions seeing the point of view 
he had looked at the subject from. There was no doubt abont the 
very great succes: which they bad made in electrical municipal 

ing, and every credit was due to the municipalities and engineers 
for the great work wbich bad bzen done. 

The Матов or HaLirFAx explained that he had not had the 
advantage of reading Mr. Pearson's paper. One could not help feel- 
ing there was a great deal of trath in what the last speaker said, 
and could not help feeling, too, that he must have had a great doal 
of trouble at some time or other with his employés. He (the 
Mayor of Halifax) came from a town which was distinctly Radical, 
and very much of the influence that was brought to bear upon the 
Ccuncil he had the pleasure of representing, was brought to bear 

the working classes. If any great scheme was to be brought 
about, it was generally brought about in a mass meeting by the 
working classes. For instance, three or four years ego they were 
talking of tramways. A company was p to come to his 
town to work tramways, and when he stated they had never had 
tramways until 12 months ago, they would understand it was con- 
tidered a risky undertaking. The company was prepared to lay out 
£200,000 or £250,000, and many were inclined to hold out the hand 
of welcome to the company thus prepared to spend their money 
lavisbly in the town in a way which many thought would not pro- 
duce for tha company any great good. The generality of the rate- 
payers took a very lax interest in the matter, but the workers of the 
town held a mass meeting and practically packed that meeting and 
determined the trams should be run upon municipal lines. Their 
chief aim and object was the welfare of the workers; that they 
should be well paid seemed to be perhaps one of the principal items 
in the discussion, and the argument that the Council should be 
5 employers of labour was made a great deal of. Well, 
now, he could not help being pleased to think that by the efforts of 
the meeting the company was exis out. The mupicipality promoted 
a Bill, constracted tramways, and these been eminently sucoess- 
ful—successful beyond the wildest anticipations of anyone in the 
town. They had been now running 12 monthe; they were looked 
upon as model tramways working under the utmost difficulties as far 
as steep gradients snd narrow tortuous roadways. They had made 
the fare a very low one, a humble penny carrying the rider to any 
of the tramway at preeent existing. When he raid the gradients 
were as great as 1 in 10 they would understand the enormous cost 
entailed in running these trams, yet they had made them a great 
financial suocess. Not only so, but they had shown themselves 
model employers of labour. Much of their success was due to their 
late eminent engineer whom they were sorry to lose. 

Mr. W. A. Topp (a member of the City Council of Bristol) said no 
doubt the corporation was a very good employer usually, but the 
managing committee was subject to changes which might alter at once 
the policy of the undertaking. It was difficalt to conduct a business 
under g where a change of policy was possible, and any system 
which was subject to this drawback was bad. A really business 
undertaking needed to be judged from the standpoint of success. They 
might take it the corporation would always conduct business upon 
honourable and proper lines. They knew that companies were not 
always conducted on those lines. The great danger from the t of 
view of the corporation as employers was the change of policy that 
might arbitrarily take place owing to members of different views 
being elected upon committees. As regards employé: there was some- 
times a difficulty in corporation о сеге dealing with business. Cor- 
poration officere were very loyal to each other, and he did not care 
what the undertaking might be they could not get all men of equal 
capacity, and there must be in a large business some whose capacity 
was not equal to the work they might have to undertake. This was 
generally accepted by colleagues, but the civic committee chiefly 
responsible were not so conversant with the facts as in the interests of 
the business they should be. In a business carried on by a board 
of directors, the chances were tbat the incapables were well known ; 
there was power to make a change, and no thought was given to the 
matter by their colleagues because the changes came in the ordinary. 
carrying on of a business undertaking. Thing: were, however, very 
different when they came to an official belonging to a corporation 
who had done everything possible according to his ability for the 
benefit of the corporation, and there wae a feeling that the com- 
mittee would be dealing harshly with such an official if a change was 
made, and there were friends of the official who would see that his 
interests were fairly well looked after, and thus the. committee were 
hampered in dealing with their business by outside influences. 
Consequently the undertaking suffered. There was another point. 
The Mayor of Halifax had said a mass meeting decided in favour of: 
the tramways in his town. They would р all agree it would. 
be a dangerous thing to allow mass meetings to decide the nature of 
the undertakings of the corporation. They might have all sorts of 
things decided by mass meetings. Nobody looked with greater 
dympatby and nobody with greater admiration upon Mr. Pearson's 
municipal work than he did, but Mr. Pearson imposed limitations in 
this matter, and to those limitations he (Mr. Todd) would add that 
the municipality should undertake nothing in the way of trading 
except that which individuals could not touch, and yet which it was 
for the interest of the citizens they should have. 

Bailie Macra said with regard to the subject itself, he might say 
he was completely in sympatby with Mr. Pearson witb regard to 
municipal trading. He thought that wherever there was a monopoly 
in any borough that monopoly ought to be in the hands of the 
municipality. If there was to b» any profit derived from that 
monopoly then the monopoly should be in the hands of the 
municipality, and the profit should be for the benefit of the 
community as a whole. There was just as much scope and 
opportunity should they say, for mismanagement, not to say cor- 
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raption, with a company as with a corporation, and that was his 
opinion. It was said that a private company could with greater 
ease and celerity change its servants if they were not giving satis- 
faction, but that gave less inducement to a man to come to these 
private companies. Really capable men and men of integrity, when 
they found that under a municipality they could have something 
like security of tenure were more likely to be attracted towards a 
id lata where they could often depend upon a good remunera- 
оп. 

Mr. S. LLoxp (Bristol) having been engaged with Mr. Pearson in 
municipal matters in Bristol, would like to say that the opinions 
expressed in the paper were very much those which he had enter- 
tained. He maintained tbat the government of & city should be for 
the benefit of the people in that city . Works which were 
absolutely necessary for the city were safer in the hands of a mani- 
cipality than any private company, because the latter were beyond 
the control of anyone ontside their own shareholders, and their only 
object was the msking of high dividends, whereas the control of the 
municipality wae under the direction cf the ratepayers, who were 
benefitted or otherwise by the enterprise. As the Mayor of Halifax 
bad said, even mass meetings were sometimes right in the decision 
to which they came. He regretted very muoh that in Bristol they 
had not been able to obtain the 5 which ought to be the 
possession of a municipality. They had not the gas, the water, 
or the tram», but they had sscured the electric light, which bad been 
a very great success. It was a very great trouble to him that the 
tramways cf the city had not been secured by the corporation, so 
that they might have been worked under the one engineer. Visitors 
to the Conferenca would see the way in which the streets of the 
city were being broken up and obstructed withont any joint action 
on the part of the citizens’ representatives, The Tramway Oompany 
had ‘obtained a Bill in Parliament, in his opinion it was a t 
mistake for the city to have allowed the Bill to go through without 
taking greater precautions, and they were to-day at their own sweet 
will breaking up the city in all directions. en the Waterworks 
Company came along and broke up the streets, and they would be 
followed by the Gas Company. Between these various bodies the 
citizens cf Bristol were put to a very large expense in keeping the 
streets in the state they oughtto be. This wasan illustration of the folly 
of allowing the control of matters which were essentially municipal 
slip out of the hands of the Corporation, thus entailing very great 
cost in all directions. He believed that within oartain limits 
municipalities of the kingdom ought to have oontrol of those 
matters which affected the citizans, and he was very hopeful that 
& system of municipal trading within right and proper limits 
would spread more and more throughout the country in the interests 
of the people, rather tban in the interests of those who were 
msking profits by large companies. It seemed to him that a very 
great danger in the future of this country was that undertakin 
would get into the hands of trusts and large bodies, who wo 
control them as a monopoly the interests of the general 
public. They wanted some b with sufficient capital and suffi- 
cient power to insist upon there being competition in tho interests 
of the people generally. 

Alderman Олгуввт (Huddersfield) said he felt that the last 
spcaker had touched upon some of the main points upon the subject 
of municipal trading. Mr. Ferranti and another gentleman 
sporen against municipalities trading, but had admitted there was a 
clas of work impossible for the а а to take in hand, but they 
did not point out what these works were. He (Alderman Oalvert) 
wa? of opinion that municipalities should bave control of works 
which interfered with the streets. Those who went into the streets 
for any purpose—electricity, water, gas, or any other commodity 
parque Pet supply the citizens, should be under municipal govern- 
ment. had had some considerable experience of municipal cor- 
porations, and he found that there never was any fear of the policy 
of & committee being greatly changed. Men might be taken off 
certain committees, men would lose their seats at November elections, 
Fra ud esp would be carried on in the future; by the intro- 
duction of a few new members the policy was not interfered with. 
Another reason why he thought that Corporations or District Councils 
should take these matters in hand was, that in course of time when 
the Corporation had to buy the undertaking they had to pay through 
the nose. At Sheffield, in the winding-up of the Electrical Company, 
they found a case in point. Had the Sheffield municipality taken 
that matter up in the first place instead of waiting until a few people 
had made it a success the municipality would have received the 
benefits now received by a few people. Corporations had no right to 
go into a trade which could be better done by a private individual. 
Anything which could only b3 done by a municipality or by a 
company it was better should be done by the Corporation. He must 
express his admiration of Mr. Pearson’s paper. 

Alderman БионАВОВ (Bedford) who confessed that he had not 
read Mr. Pearson's paper, spoke of his experience of municipal 
trading in Bedford. hen the question of electric lighting came to 
the front, a company was formed to run the electric light. The cor- 
poration consisted largely of directors and shareholders ia the gas 
company, and the consequence was, great difficulties arose with regard 
to the corporation taking the matter up. Then the electric light 
. company was formed, but to a very great extent the directors and the 
proposed shareholders of this electric lighting company were, upon 
nvestigation, found to consist of the shareholders and directors of 
the gas company. The consequence was, it seemed to some of them 
in the corporation, there would be a double monopoly—that the gas 
and electric light would be locked up in one monopoly — practically the 
thiog would be in the hands of the gas company. "There was a very 
stiff fight, the members, of which he was one, won, and the Corporation 
ran the electricity works, and to a great extent they had been 
successful. Remarks made that day explained why they had not 
been so successful as they might—they had to pay back loans 


as воп as they borrowed the money and before they had an 
opportunity of recouping themselves. They had paid their way and 
made a profit, with the exception of paying back the instalment on 
loans. Their opponents in the gas company turned round and said: 
„ So much money has to come from the rates to maintain electric 
light." That was entirely unfair, electric lighting undertakings must 
be efficient to be run—the machinery, cables, &c , must be in a state 
of efficiency or it could not be run, and when anything was required 
with regard to repairs that had been done and had been charged to 
the works account. The consequence was, that had to come from 
profits and still they had during the first five or six years to 
thousands back of the money they had borrowed, and this bad to 
coms ae yx as d oma from profits and is from ое 
pponents forgot they a good property which certainly 

depreciate to any great extent. He did not believe in socialism, but 
he did believe in corporations having control of the streets and of 
the interests that the ratepayers required. Water was a necessity ; 
he thought artificial light was a necessity. Whatever a company 
could do for profit he thought it was the duty of corporations and 
municipalities to do for the benefit of the ratepayers. 

Mr. MEN. (Glasgow) said, personally, he could в from ex- 
perience of both corporations and companies. He had been on 
both sides of the hedge. All these arguments about the possibilities 
of corruption and the various difficulties existed exactly alike on 
both sides. Of the two give him the Oorporation. It had been 
sometimes said that he had 78 masters. That was true, but there 
was safety in numbers There was a point upon which some 
members would like an opinion. He referred to the question of 
commercial municipal How far should they go in hiring 
out motors and apparatus that kind? That had been done in 
some cases, and he thought it would be a pity for the Conference 
to pass away from the subject without having an expression of 
opinion on the point, which wasavery important one. He would 

e to ask Mr. Ferranti point blank what he meant. How far 
should they go? Did he mean that electric lighting and tramways 
should be man by municipalities or not? Noone had a 
admiration for Mr. F'erranti's ingenuity than he had, but he thought 
Mr. Ferranti had been playing rather low down that time. Let him 
вау in plain English what he meant. 

Alderman GRIME (Blackpool) thought the paper would have been 
more appropriate in an assembly of public men or persons cor 
solely with municipalities. It had a bearing in an electrical sense, 
but it had a more general bearing. The Mayor of Halifax had referred 
to outside influences and public meetings. B differed from 
Halifax in that it was Conservative, and he was bold enough to say 
there was not a more progressive town in England to-day. 
the masses would not come to meetings. They had practically no 
working classes in the borough. If there wasan un power 
in the place it was the men. Members of the Oorporation were 
Progressive, and the public meetings and mass meetings were generally 
of a non-progressive character. It was a common secret that many 
of the works contemplated by corporations often failed to get the 
necessary confirmation. In matter of trading it was necessary 
for a community, whether it was a villsge or a city, to conserve and 
hold fast to the necessaries of life. In the case of large cities where 
the water, gas, trame, and electric light were concerned—works 
involving a large expenditure—he as a Conservative was democratic 
enough to say that the idea of municipal life was to hold fast to 
these things for the benefit of the many. 

: Mr. Јанктмвом thought that many opponents of municipal 

would haps agree with Mr. Pearson that tramways, gas, an 
electric light undertakings should be in the hands of the municipal 
authorities, but it гм "n: came e ецеш with the smaller 
qai де or shopkeeper people who otherwise agreed with 
municipal trading would оррою it. Let them take the supply of 
fittings, for instance, gas or electric light fittings, or the out 
of installation work. It was here that he thought many opponents 
of municipal trading drew the line. He was in favour of corpora- 


tions o the larger m lies. 

Mr. Еаввлиті could not help amused at Mr. Chamen’s 
remarks as to what he (the ) meant. In the first place, it 
must be very obvious to them that it was not his business to come 
there at their kind invitation and venture to teach them their basi- 
ness or even suggest it. He came there to be instructed, besides the 
Sa of meeting all of them interested in that profession. 

the second place, if he might in a public meeting quite рота 
recommend them to go in, say, for the manufacture of dynamos, 
they would all have such а keen interest for the pcokets of the 
ratepayers that he was sure they would not mind his them 
they would be unwise to go into any such thing. With regard 
to the general principle, he might carry the matter again to an 
absurd extent. It been said that everything which was really 
necessary to the community should be done by the municipalities. 
Why then shoald they not supply bread? course, it was only 
carrying the argument to an absurd extent, and he did not pro- 
pose to put it before them seriously. (A voice: “Bread is not a 
monopoly.”) It certainly was not, but some speakers had said that 
everything which was essential should be supplied by the manici- 
pality. They did not want their streets broken up, but horses and carts 
going about, though a necessity, interfered with them. It was not foran 

dividual to exactly define what a municipality should or shoald not 
do. They must leave it to the undoubted common sense of the nation 
at large to decide how much it would have done by its municipalities. 
He was sure that that common sense would triumph, and put the 
proper limit upon such unde 

Mr. Brziwrrz (West Ham) said he did not agree with a munici- 
pality trading for profit, and he proozeded to refer to the difficulty of 
getting local authorities to agree among each other in matters such 
as common sewage schemes. Mr. Pearson had argued that work was 
always carried out better by a corporation than a contractor, bat 
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that, of course, was a matter of opinion. It was said that the work 
was entrusted to a sub-committee, but if had to come afterwards 
under the review of the fall committee and the Oouncil, and doubt- 
lesa many of them knew cases in which the Council had sent the 
matter back. As to street lighting, he said that a tion owning 
their own electrical works would adopt electric ligh ng if it cost 50 
per cont. more than gas, bus they would not of paying a oom- 
pany 50 per cent, more. 

т. Dixon (Bradford) included water, gas, eleotrio trams, markets, 
and electric lighting among the things which he thought corporations 
should take in han In Bradford the Т. ohnical Oollege had been 
¢aken over, and (he was understood to tay) they were thinking of 
taking over the hospitals. In all munici tions they must give 
credit to private en . He did not rememb w a siogle instance 
where a municipal corporation had taken auyt in hand that bad 
been in its infancy. ey had waited to sse that it was made a 
success by private enterprise. His corporation had constantly to 
face difficulties which did not come from the workmen themselves. 
There were outside agitators who gave more trouble than any of their 
own men. The corporation were dictated toby men who knew abso- 
lately пош of the Business; they were even outside the town and 
dictated the hours of work, the wages to be paid, whether foremen 
should belong to the union. This was a danger they had to face, and 
if municipal corporations put their shoulders together and stood 
кш ne influences, it would enable them to work од a business. 

e 

Mr. Отввїназ (Bradford) did not thiok it was possible in the 
present day, in Ergland or America, to find a substitute for the 
natural incentive of the individual, and either by education or any- 
thing else to get into the condition represented in Looking Back- 


ward.” The incentive of individual effort would always in the long 


run decide these great questions—questions of the personal invest- 
ment of money and so on, and as to how far any undertaking should 
be owned by tbe municipality or ДЯ рыга company. 

Mr. BUTTERWORTH (Darb]) P out that this question was 
pressing iteelf u public attention to a large extent. The reader 
of the paper said he would not have municipalities take seri on 
which would seriously enoroach upon the work that oould be well 
done by the private individual. Mr. Ferranti, in his remarks, 
exce from his general depreciation of the principle cf muni- 
ei trading such ae waterworks, gasworks, markets, 
and workmen's dwellings which could only Ъз dealt with by munici- 
palities in as much as these various matters involved the principle of 
monopolies, gnd monopclies ought to exist ony for the purpose of 
the good of the people affected by the exercise of the monopoly. He 
rather thought the opponents of the system of municipal trading 
were those whose interests might to a large extent be affected by the 
carrying out of the principle of municipal trading. He had one or 
two friends who were quite determinedly opposed to this principle, 
but when they ascertained what the businesses were, they saw at 
once that they feared that they would ba aff :cted very much if this 
principle be universally adopted. Any person there, sbort of an out- 
and-out socialist, would deprecate municipalities who wentin for the 
manufacture of certain goods which had from time immemorial 
carried on by private enterprise, and which it was quite possible 

on by private enterprise. There was the question 
еу should go in the supply of apparatus for the use 
of the electric current. Almost municipal tions and 
works supplied lamps at the present time. It was to the 
advantage of the customer and the distributor of electricity, that 
the best lamps should be used. How far would they carry that 
rinciple? Would they carry it so far as to wire houses? Would 
ley supply electric fi as well аз wire the houses and 
supply the current? As far as he was concerned, if he felt 
that there wasa desire for it, and if these businesses were not 
roperly supplied by private enterprise, be should have no hesitation 
fn recommending the Council to supply fittings and do the wiring in 
the houses. Нз could not see any reason why it should not be done, 
if not already done efficiently, and at a moderate expense. 

Mr. Pnansox was then asked by the President to reply. He said: 
As to his ideas being socialistic, he would not shy at . If thee 
was any rogo in what socialists advocated he would adopt it, not- 
with ing that some of his friends might profess to be frightened 
at socialistic doctrine. Why should he hesitate to follow a socialistic 

roposal which was common sense? He had attempted to limit what 

ө considered should be the action of corporations. He had said he 
thought municipal trading should be confined to the provision of 
those necessaries of civilisation which were beyond the power of 
individual effort, and which did not fall within the purview of a 
Government department. He (Mr. Pearson) had limited himself to 
water, lighting, and a cheap mode of progress from point to point in 
a town, such as tramways. If he found A egitimate and come 
petition between tradesmen, he was prepared to leave the ordirary 
everyday requirements of life in the hands of tradesmen and private 
individuale, use he believed, taking the nation ae a whole, no 
Wie aem or vn par would ever trade so economically as a private 
individual trading for his own profit. Anything within his reach should 
be left to the private individual, but when there was an utter lack of 
trading competition and a practical agreement among large contractors 
which precluded their considering for one moment that there was the 
slightest attempt at competition, he was prepared to we much 
beyond the definition he had laid down in his paper. en they 
found in а city two men competing, and they always found them 
doing the same thing, and, by а strange coincidence, the same time of 
fin‘shing the contract occurred to the minds of both, aad u bichever 
got the work it was always divided, he thought it wae time fur them 
not to tie themselves to titles or distinctions, but to consider whether 
they were being fairly dealt with. The moment they found that they 
were not, let them take the matter intotheir own hands. That would 
shortly explain his position rather than a definition in words. Given 


fair competition, he was prepared to encourage vate 


power to further their own 
rest of them, and that was a 
thing authorities must be prepared to face, but it was a diffi 
culty he had not yet fult to be a great one. He had had to 
meet the working classe: and he been opposed by them 
and supported by them, just as they thought he was furthering their 
ends or somebody else's, b it he had never found that he or апу othsr 
man had been opposed unfairly. The chief difficalty they had to 
fear arose out of organisation of the labour of the country which 
was now going on. It was а diffi :ulty common to companies as well 
as to corporations, and he thought municipalities could deal fairly 
well with the labour question. At any rate, they had dealt fairly 
well with it up to now. As to the difficulty of getting localities to 
Join in schemes, he thought the difficulty of two companies coming 
to terms would bs very much the same as two corporations. He had 
had considerable experience of negotiating with adjoining localities, 
and he found they would agree with him if they thought they 
were going to get anything out of him. If they thought he 
wanted to get something out of them, he would be met 
with a very cordial opposition. The same thing would 
happen if he represented a company. As the education of munici- 
palities was growing, and Parliament refisoted the opinion of the 
country, they found gro now very strougly—and it would grow 
much the idea of combination for water supply. They 
would find when two or three localities were competing for a 
common source of supply, Parliament would compel them to join and 
take it rather than they should fight over which one was to have it, 
and that that one should make a profit out of the others. When they 


considered the lines Parliament was ging upon and the growth 


of the combination theory ia Parliament, as evidenced by recent 
action, they must be convinoed that common and joint action, 
particularly upon sige ey of water and drainage, would be 
much more common at pror: It would come at no 
distant date. As to street lighting, he mentioned that the 
authority whom he had quoted was a London engineer who 
hid the management of a station, and who would have no interest in 
misleading him. The finest return they could make for a town which 
dealt in electricity was to give ita b t eene over the whole. 
year, They had 300 aro lampe in Bristol, and he should not be satisfied _ 
until the number reached 1,000, if not more. He did not think any 
difficulty was likely to arise as to publio lighting when it was in the 
hands of the Oorporation. They might rely upon the individual 
ousies of their w citizens in the matter of illumination. When 
hey wanted to get an extension of the lighting in B'istol they said if 
they did not give a little electric lighting to every part of the city by 
ging cut to the very edge of the city in every direction, they would 
never carry a scheme at all, because no members of the Council 
would support a scheme which gave all the lighting in one direction; 
and very properly so too. They had adopted the plan he had 
mentioned and it had worked тсе well. He hoped it would 
work better at no distant date. In conclusion, he did not thiok the 
difficulties of municipal trading so great as bad been imagined. 


Drsocsstom ox Barre Maocray'’s PAPER ON “ APPROPRUTION OF 
Psorims лир REPAYMENT OF Loans.“ 


Mr. PzíRSON, whose name had b:en mentioned by the author of 
the paper, was asked to open the di:cassion. He said really and truly 
they were act in accord. His only doubt was whether Glasgow 
was keeping strictly within the Electric Lighting Act. Bat it seemed 
that Glasgow had some old Act which Bristol had not. Bristol was 
at the present moment trying an riment which Glasgow had 
tried with such eminent success. e felt that something was 
necessary to strengthen their position in the way of reserve fund, and 
there was а доп whether they had a right to create a depreciation 
fand. Не was s> impressed with the wisdom of putting as much as 
they oould to reserve and tion, that they had paid £2,000 to 
start a рач fond, and were going to ssnd the account to the 
Board of Trade, ard hoped for the same Onristian charity ae Glasgow 
had received. If he found the Board of Trade woul 
deprecistion as well as a reserve fund, part of the profits of Bristol 
would be paid into depreciation as well as reserve. 

Dr. Paston (Bolton) sugg:st d that they would gain something if 
tha A:sociation, by bringing pressure on high qua conld obtain 
some uniformity in the repayment of loans throughout the kingdom. 
Buch a course would be much to the advantage of municipal electrical 
enterprize. London was able to borrow for repayment in 35 years; 
provincial authorities could only borrow for 25. All would agree they 
should have reserve and depreciation funds; the balance of profit 
they were ob:iged to give to the benefit of the rates. In the early 
stage there were certain losses the ratepayers made up, and it was 
only fair to the ratepayers, if it was necessary for them {o make u 
leses, that they should have at least some share in azy profit which such 
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an undertaking might make in later years. He did not think it was 
desirable in the case of electric lighting undertakings that profits 
should be large. There should bs a small working profit. If manici- 
palities were making a large profit on lighting, they were treating 
their municipality unfairly. 

Mr. Mobrrar (Huddersfield) mentioned that in his town they had 
made a profit, and since they had done во they had had more trouble 
than before. Alluding to the points which company engineers were 
taking up, he said they talked of profits after having a sinking fund. 
In many cases profits after meeting sinking fund charges were nil 
That was one reason why they needed an extension of the time for the 
repayment of loans. Twenty-five years was too short. Some time 
was needed to begin the works. The question of profits seriously 
affected small undertakings, and many towns could not start because 
they were afraid of a lose. . 

Mr. Drxon said at Bradford they began years ago laying sums aside 
tor depreciation, and it had never been questioned yet. 

Mr. Boor, of Tunbridge Wells, referred to the basis on which oor- 
porations reckoned their profit. In compsnies 16 was usual for secre- 
taria], audit, and other expenses to be charged to the account, bat 
bis inquiries in 36 towns showéd that nothing was charged for the 
. borough accountant’s and town clerk's services to the committee and 
undertaking. A few towns jumped at a conclusion the other way, 
with the result that sums out of proportion to the services rendered 
were charged against these accounts, Unfortunately his town was 
one of sufferers in that direction. It would be well if the Council 
of that Association would take the matter into consideration, and 
endeavonr, if possible, to arrange either according to the number of 
consumers or according to the capital outlay, or the revenue what 
they considered a fair sum for services rendered by outside officials. 
Many towns which declared their profits without reckoning anything 
at all ahowed a profit that was fallacious. He would like to propose 
that the Council of our Association should take this matter into early 
consideration, and draw up a report, which report can be circulated 
amongst the chairmen and committee for the purpose of arriving at 
some basis of charging outside officers’ services and establishment 
charges to the undertaking. 

The PRESIDENT suggested that the resolution should be submitted 
‘to the meeting of members only, to be held on Saturday. 

Mr. Boor agreed with this proposal, and did not proceed with his 
motion. 

.Alderman Baay (Plymouth) expleined that a charge was made for 
the services of the town clerk and borough surveyor, and a propor- 
tion of the rent of the Guildhall at Plymouth, and it amounted to 
nearly £500 a year. That was charged to their revenue account. 
Their undertaking being & small one, they felt that it added a serious 
tax to their already overburdened undertaking. They had brought 
the matter before the Finance Oommittee to see if there could not 
be some arrangement for lessening the amount, and they were 
making inquiry as to how the figures were arrived at. It was dons 
.by the borough treasurer in this way. They had a sanitary 
authority and a municipal authority, and half of the total cost of 
establishment expenses was debited to sanitary and half to municipal, 
‘and the latter was divided between receiving committees and non- 
recaiving committees. The receiving committees were those that re- 
ceived revenue—such ae from trams and water rents—and the expense 
was divided in proportion to the amount they received. The Water 
Oommittee had a very large inoome--something like £25,000 a year— 
and were paying a profit to the town. They paid their share, and a 
committee which could scarcely "m interest and sinking fund had to 
pay as well The expenses of the Electrical Oommittee might 
increase as the receipts increased, and the profits might not be larger. 
The Financa Committee declined to interfere in the matter, and so 
they remained as they were. He hoped that the experience of gentle- 
men from other parts of the country would enable them to formulate 
some fresh system by which matters might be adjusted. 

Mr. CaLvEar eaid it was really а case of taking the money out of one 
pocket and putting it into another, but it affected the electrical 
engineer, who was not able to show quite as good resulta financially as 
he otherwise would. 

Alderman W. Роттев (Taunton) said that at Taunton they paid 
the borough accountant for keeping the accounts. The faot was, that 
for some years the electric light undertaking was carried on by a 
compsny, and when it was taken over by the Oorporation the sum 
that was paid to the secre for keeping the accounts was given to 
the borough accountant for the extra work jt entailed. He thought 
that was only right. He expressed cordial approval of the paper of 
Bailie . The absolute necessity of going in for a reserve fund 
and depreciation fund could not be too forcibly impressed upon 
them. They had had an illustration of this at Taunton. As most of 
them were probably aware Taunton was one of the first towns in the 
kingdom to go in for municipal electric lighting. Their plant had 
become necessarily somewhat obsolete, and when this expression had 
been used their opponents had interpreted it to mean worn out and use- 
less. What he meant was that it was not as economical as the present 
day plant would be. Consequently they were advised to change it and 
go in for new. The Local Government Board met them in this way— 
their old alternating plant stood on their books at a certain price, 
and ае they were able to get that price for it—the full amount at 
which it stood on their books—-the Board allowed them to borrow 
what money was necessary for putting down new alternating plant, 
taking into consideration, of course, the amount they were to get for 
the old. But as regarded the arc plant, inasmuch as it was impossible 
that they could realise anything like the amount which stood in their 
books, they could not borrow. The consequence was that the 
difference between the amount they could get by the sale of their old 
arc plant, and what it would cost to put down new, had to be met by 
& depreciation fund. If they had had no depreciation fund they 
would have bad a big debt hanging round their necks for a long time, 
The installation a& Taunton was comparatively small, but they had, 


he was glad to say, turned the tide. For imo gene they had not 
only been paying all the interest and sinking fund accounts, but they 
had also made a profit, which showed that they were in a fair way 
of doing well. He quite agreed with the remarks as to the por 
cla:ms of consumers when there were profits. He had very little 
sympathy with those ratepayers who stood aloof and did nothing to 
make the electric light undertaking a success, but who used every 
opportunity to cry it down, and to throw obstacles in the way of the 
committee. They were the very last men he would give the benefit 
of any profits to. He maintained that the men who bad made the 
electric light undertaking a success, who had paid more for several 
years for the light than they would have done for gas, were 
entitled to be considered. He quite 
community of ratepayers participated in the benefits arising from 
the adoption of the electric light. Tor did so in many ways. 
If the profit from the undertaking enabled them to reduce the 
cost of street lighting—as at Glasgow—then the bedy 
of ratepayers participated in that reduction. But the 
who u the light and made it a success, who pai 
interest and sinking fund, and were thus securing to the town within 
25 years a uable property, were entitled to their first con- 
sideration. Asa matter of business, it was wise to make the charge 
E low as possible, as by so doing they considerably i their 
usiness. 

Bailie Maorax (Glasgow) then replied: He said he wanted to 
emphasise this. In the city of Glasgow they never had been accus- 
tomed to go to the rates for the deficit. Therefore he failed to 
appreciate some of the remarks abont tho risk to the ас 

he ratepayers never had any risks at Glasgow; they in G 
were entirely oppossd to utilising or appropriating one penny of 
their profits for the reduction of the rates of the city. pes re not 
believe in it. They never got anything from the rates, did not 
think there was any call to give the ratepayers anything back. The 
number using the electric current was comparatively small, and they 
had to be careful how they dealt with them. At the beginning of 
their career in Glasgow they had some deficits; their T 
undertaking did not pay the first year, but the balances were i 
forward against them. 

Dr. Panron: Is not that contrary to the law which says you must 
psy it from the rates ? 

Bailie Macrax, amidst some laughter, explained that tbey com- 
menced business as a sub-committee of the Gas Committee, and 
enjoyed some of the Gas Oommittee’s privileges. The Gas Committee 
pas their deficits, but debited the electrical undertaking with them. 

bat really happened was this: Those who were consumers of the 
electric current for the first year or two got the current under cost. 
Would they ask the general community to pay under such circum- 
stances? Certainly not. As soon as the undertaking became profit- 
able the loss was paid back. 


NOTES ON DISTRIBUTION OF ELEOTRIOITY. 


By ORA RT ESA D. ТАЕ. _ 
Borough Electrical Engineer, Southport. 


Now that the supply of electricity for lighting purposes has developed 
to во loan шаш; that no town in Great Britain with any pre- 
tensions to progress is without its electricity works, it may of 
interest to briefly examine some of the changes in distribution, more 
especially in alternating current practice, which have taken place 
during the last few years, and to observe how the general use of elec- 
tricity is restricted by the burden of capital charges. 

. A few years ago, when a great number of alternating current 
stations were being designed, it wae the orthodcx practice to supply 
consumers, if not from house transformers solely, at any rate froma 
conbination of house transformers and street transformers. The 
latter were buried in the ground, usually with their switch gear and 
fuses in the top of the cast-iron case containing the transformer, and 
were connected so as to foed in parallel into a common network. 

This system is now being rapidly superseded by the sub-station 
system, in which the transformers are banked together, to supply as 
rud as 150 to 200 kilowatts, or even greater power, from one 
centre. 

The evolution is only a natural one, since the inconvenience and 
trouble of properly examining underground transformers, their 
fuses and connections, the difficulty of gauging the demand upon 
individual transformers, and the great increase in the demand for 
electricity have rendered a safer and more convenient method 
imperative. | 

Those who have tried both sub-stations snd street transformers 
will appreciate the advantages of the former; not only are all 
the switches and fuses available for examination at a moment's 
notice, but one is also able by inserting demand indicators in the 
transformer circuits to ascertain whether each transformer is doing 
1 ly togeth if 

ormers do n properly together, not even i 
happen to have come from the same maker: the author bas - 
enced trouble in working 20 and 30 kw. transformers together 
though made by the same firm; the latter would take a considerable 
overload before the former were more than half loaded. The 
bability is thatif these two transformers had been placed close 
together underground the 30 kw. transformer would have eventually 
given out, whereas a demand indicator, so easily inserted in a sub- 
station, showed up the trouble immediately and prevented mischief. 

Wherever possible sub-stations should be above ground, or at any 
rate easily accessible, and there should always be a lamp fixed with 
its switch close to the entrance. If proper care is in the 
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safe. The author's practice is to have no high tension metal ex 

and to furnish a rubber mat and rubber gloves for use in each baild- 
ing; and in order to provide for the continuity of supply, every 
sub-etation ie served by two high tension cables. 

Where the demand is too scattered to warrant the expense of sub- 
stations, pillar boxes may be conveniently used. Ia езе pillar boxes, 
which are about the same sizs as an ordinary post office letter box, 
are arranged the fuses and the rest of the gear contro the trans- 
formers; other switch gear may be added if thought desirable. In 
Southport one of these bcx2s contains а high tension switch con- 
trolling a main feeder, two high tension switch fases for protcc'ing 
the transformers, low tension links dividing the street distributing 
main, and two low tension fuses for the traneformer; an earthing 
device is also included. The transformer is sunk in the ground in а 
cast-izon case by the side of the pillar box. These pillar boxes can 
also ocnveniently be used for containing switches for aro or incan- 
descent lighting. 

In alternating current working the distributing cables as well as 
the high tension feeders, are usually concentric, frequentl d 
laid on the solid system. One of the moet p in the 
has been the omission of ditconnecting boxes; a neighbourhood 
where the demand is great disconnecting boxes should be used very 
freely, every 100 yards or so, thus inconveniencing as few consumers 
as рее when the supply is cut off in order to make connections, 
or for testing. The writer lately heard of a modern station eup- 
plying by means of house transformers only, where there was not a 
single disconnecting switch outside the generating station ; to connect 
a consumer the whole works had to be shut down. 

- Where concentric cables are used for distribution it is customary 
to make the cable dead before making a joint; it is advisable to do 
so, though not absolutely neceseary. In continuous current systems 
suppl on the two or three-wire system with single cables, it is 

advisable by some engineers to only make connections 
when the cables are dead; this is the саге in Liverpool and probably 


Until comparatively lately, service cables from concentric dis- 
tributors were freqaently twin; there seeme to be nothing to recom- 
mend this system now that such excellent concentric terminal boxes 
are availabie; the system should be concentric throughout, or not 


of the switch gear the sub-station can be made 3 


connecting consumers is very heavy: and appears to 
vary in a remarkable degree in different towns. to 
the returns published by the Municipal Electrical Association, the 
average cost of connecting a consumer at Hanley, inclusive of meter, 
joint, cable, &c., is £6, while at Huddersfield, what is presumably the 
same work, costs £15. In the same returns the cost at Southport of 
a conn ction ranks as a good second to Huddersfield with £14 103, 
bat by the use of a similar, though cheaper joint box to that pre- 
viously used, and by the increase in the number of 200-volt con- 
nections, this sum has now been reduced to an average of about 
£11 14s. 6d., made up as follows: 


£ s. d. 
Twenty feet o! cable, a£ le. 64. ... сав „ 110 0 
One joint box, complete with compound ... .. 110 0 
One house terminal bex СІІ) eee %% өзө 17 6 
One recordit g meter... ЕА in: Es .. 5 00 
One demand indicator - Я dis * 2 0 0 
One meter board for mounting meter, ёс. ens 2 0 
Opening and making good ground, men’s time, 
tiles, flags, and sundries ... ds ds Vin 15 0 
£11 14 6 


The average charge for similar work for gas service ie £4 to £4 10s. 
The interest and sinking fund at 6 per cent. оп £11 14s. 6d. is 14s., 
во that собі] the cost of services is very materially reduced, it will 
not реу to supply quite small Fouses, since even if every house in a 
street in a poor neighbourhood were connected, the total annual 
capital ct per consumer could hardly amount to less than 30s. 
to 40s., which is considerably more than the ordinary artisan pays 
for all his lighting. 

It might be added that at Southport the practice is to put in ser- 
vios oa up to 60 feet in lengtb, and to supply meters, without any 
charge to the consumer; the author thinks this is the only fair and 
reasonable system, especially as regards the meter, since it is installed 
in order to inform the undertakers how much they p to charge 
the consumer, jast ав а tradesman fornishes himself with weighing 
ур to weigh the goods he selle to his customers. 

electric lighting can become universal, meters must be made 
cheaply and more mechanically; gas meters can be bought for lese 
than 22 and when once fixed in position are frequently left un- 
touched for years; if makers of electrical meters could only offer a 
similar article the cost of distribution generally would be much 
reduced. 


Although the costs of generation have been brought down toa 
figure which was only dreamt of 10 years ago, and the limit of 
economy in that direction is seemingly almost reached, reduction 
in the sale price of electricity is barred by the capital charges, which, 
in many stations, equal, and in some largely exceed the cost of work- 
ing, 7.: At Southport the total working costs are 1 45d., which, it is 
hoped, will be still farther reduced ; the capital charges, on the other 
hand, are 1:44d. per unit sold, and are not likely to decrease for the 
next two or three years at any rate. 

It should therefore be the aim of every engineer to keep down the 
capital invested to the lowest limits consistent with economical and 
efficient working, and instead of paying large sums in aid of the rates, 
to build up a substantial reserve fund, out of which to replace obso- 
lete y, and so prevent the capital being watered. 


COMBINED LIGHTING AND TRAOTION WORKS. 


Ву Јони H. В:рив, A M. I. C. E, M I. KE. . 
Borough Electrical Engineer, Plymouth. 


Tus writer feels that no apology is needed for sgain bringiog the 
subject of combined lighting and traction works before this Associa- 
tion. Since his 1896 paper much attention has been given to it in 
various quarters. This city has taken its share in the discussion, and 
moe events in Glasgow and Manchester will b» familiar to most 


you. | 
It may be interesting, in the first place, to notice what bas already 
been done, or, at least, decided upon in this country, in those towns 
where tbe 1 са! authority owns either both the electric lighting and 
the tramway ings, or one of them. 


1, Local authority owning both rnde — 


Gl =... uus s ix separits work; 
Huddersfield sia сав ey S is 
Haull сха ass i n " oe 
Leeds eae „өө eee ИТ » , 
Bhcffi ud eee eee eee eee 90 » 9 
Bolton combine 1 works 
Blackburn е . н н 
В 1 TI . 90 и 
В ота T e и 9,» 
Halifax... T н " 
Liv l ... $ ; bi » 
Manchester vi eae sas ü # 
55 ide oe age - " " 

u ampton 000 T өөө П 
Wolverhampton ... - ee i Я 


3. Local authority owning lighting works; tranways owned by 
company :— 


Brighton ... ee sis vis combined work: 
Devonport T - T » " 
— 2 
Bristol  ... vss m vis separate works 
Coventry eee 000 eee eee » ge 
Dablin aoe eee eee eee 97 ? 


$. Local authority owning tramways; lighting works ound by 
company :— 


Dover vat eus ees s combined works 
4. Company owning both undertakings : — 
Cork i ius e "m combined works 


——— 1 


The above lists are complete so fir as the writers information 

pe It will be seen from them that out (f 22 towns 14 have 
ded upon combined lighting and traction works. 

local authority owns both undertakings, combined works have a 
majority of 2 to 1, and in the single instance where a company is 
supplying electricity for lighting and tramways, & is doing so from 
the same works. Iu two cases the tramway company is buying cur- 
rent from the lighting works of the corporation, and in one case the 
corporation is buying current for its tramways from the lighting com- 
pany. At Leeds Bheffield the lighting works were purchased by 
the corporation from a company, and the corporation had decided 
upon its tramway works before the transfer had taken place. 

The arguments which have been brought againet combined works 
have been many. They may be summed up in the following, viz. :— 

(a) That the natures cf tbe tramway and lighting demande are so 
different, and the output for tramway purposes so large compared to 
that for lighting, that the two undertakings should be separate. 

(b) That a combined lighting and traction works cannot produce 
current for tramway purposes as cheaply as can the separate tram- 


way wo 

c) That the importance of an uninterrupted tram way service is so 
great, that the tramway should not be dependent upon any outside 
source for its power. 

Free discussion on these points can only be productive of good 
resulte. If combined stations be right in principle, th»n we should 
do all in our power to increase their numbor. If they be wrong, 
then it will be to the advan‘age of all for separate works to be 
established. , 

An electricity works, whether for lighting, or tramways, or both, 
consiste essentially of two distinct departments, vis. :—one for steam 
pour and the other for steam u or electricity producing. 

n considering the effect of a combined lighting and traction load 
upon any works, both cf these departments mast be taken into 
account. Ја the average English town the lighting load is very 
small indeed throughout the day, quickly rising to & high maximum 
when darkness comes on, then more slowly falling off till midnight, 
and keeping at a low level until the next evening. The changes in 
the load are fairly gradual, giving time for ths starting of additional 

and dynamos as the demand increases, but necessi 
= full number of boilers being kept under steam during the 24 
ours. 

The tramway load is of a different character. It comes on at 
about 6 o'clock in the morning, and maintains a fairly even average 
right up to 11 or 12 o'clock at night, when it ceases until the next 
morning. The es in the load are very excessive and sudden, 
particularly when only а few cars are in use, iso that while enough 
plant has to be kept running to meet the maximum demand, the 
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average load may not be greater than one-half of the maximum. 


steam storage, it may 
but the electrici күмер plant would be working inefficiently. 

In a combin hting and traction works, the steam producing 
plant and the steam piping should be common to the two services, 
and for at least 18 hours out of the day the lighting load would only 
make a very small addition to the total load. But for several hours 
the lighting load would be heavy, and would overlap the traction 
load. Unless some other source of supply were provided, additional 
steam and electricity produ plant would be required for this 
short time, to be standing idle with large losses during the reat of the 


ay. 

Accumulators offer a ready way out of the difficulty. The writer 
endeavoured to show in a paper before this Association last year that 
not only would they reduce amount of tramway plant, but they 
would enable the same engines to be used for both lighting and 
traction at the same time, то take the overlapping of the 
loads daring the ev g, and they would make-it possible to have a 
rake d cor stant output for the whole of the plant during the twenty- 
four hours. How constant would depend upon the relative maxima 
of the lighting and tramway loads, but in any case the plant need not 
be called upon to do more than the maximum of either of the loads, 
whichever may be the greater, and not the sum of them. 

It has been said that these arguments are all very well for small 
works, baving only half a dozan cars running, but that it would not 
be possible to use accumulators in the manner suggested when there 
are, say, from 50 to 100 cars to deal with. The writer would ask, 
“ Why not?” Are not large batteries possib!e ? and are they not more 
likely to be more economical than small ones? Batteries are in use 
ооу dr pata a greater візе than were used 10 years ago, and 
the d would quickly create the suppl ; | 

In a traction works accumulators woul iM of great mervioe; but 
they are at their best in a combined lighting and traction works, 
where their discharge could be used to take the overlapping of the 


long 
may bs much smaller than the lighting plant, and yet generate from 
sy. Bocause the tramway 


Without accumulators the combined lighting and trastion works must 
have nearly as much plant as though the works were separate, and tbe 


only saving would be that one set of buildings and one staff would be 
required instead of two. Tho cost of production would certainly b3 
much lower than in a purely lighting works, but it is doubtful 
whether it could be brought as low as in a works which had only а 
traction load to deal with. 

With accumulators, however, the case would be different. The 


the engin 
from one year’s end to another, be relied upon to 
way supply ? 

Ia concluding this short paper, the writer would ask those corpora- 
tions who own electricity works, and who are now considering the 
adoption of electricity as a motive power for their tramways, to look 
at the matter in a broad spirit. There should be one electricity worke 
for the town, supplying current for lighting, tramways, and anythin 
elee for which current may be used. The tramway department Would 
provide its own lines, the rolling stock, and the overhead (or under- 

round) electrical equipment. The Electricity Department should 
into the overhead wires of the tramways, just as into the wiring 
of any building. All current should be supplied on the same terms, 
whether to the tramways, to public lighting, or to private consumers. 
But the terms should be on the “ Brighton” system, with the initial 
price at a maximum, bat for as short a period ae possible, and the 
second price as low as could be managed. Bach class of consumer would 
then be charged at ra*es in accordance with his use of the supply, and 
tbe long hour” demand of the tramways would result in a very low 
net charge per unit. 


THES ANNUAL DIMER. 


The annual dinner of the Association was held on Thursday even- 
ing at the Royal Hotel, College Green. There was a large company, 
and, in the absence of the president, Mr. Faraday Proctor, the chair 
was occupied by the vice-president, Mr. J. H. Rider. Among those 

resent were the Lord Mayor of Bristol, Mesers. 8. Tryon and C. B. 
illing (Town Councillors), M. Robinson (Rugby), J. Vesey Brown 
(Lincoln), C. H. Wordingham (Manchester), Prof. Ryan, R:v Charles 
Clark, Dr. E. H. Oook, and Mr. W. H. Wise (clerk, sanitary 
authority). | 

At the conclusion of the dinner the Czamman read letters of 

Apology е те 155 at аа 55 gentlemen, and said he 
sure they all regre very much the absence of the president, 
Mr. Faraday Prcctor, and Mr. George Pearson, both of whom were 


detained in London. Letters had also been received from Sir W. H. 
Preece, K.O.B ,from the presidentof the Institution of Civil Engineers, 
from Mr. Alexander Siemens, and the Mayor of Qheltenham (Alder- 
msn Norman). 

Proposing the toast of The Queen," the Снатвили said he hoped 
Her Majesty would live long enough to make every mayor into & 
lord mayor, and every electrical engineer ipto a K.O.B. 

Тһе CHAIRMAX next submitted the toast of “ The Right Honourable 
the Lord Mayor and the Corporation of the City and Oounty of 
Bri- tol. He said Bristol had played an important part in the history 
of the country, and from Bristol bad gone out men of great fame and 
ability. He would like to say thatthey as an Association appreciated 
to the utmost extent the kind reception the Lord Mayor and the Oor- 
pcration had given them, and they appreciated теу hig the 
presence of bis lordship with them that night. Th on 
was an exceedingly young one, and they should be very proud that 
it had been hononred as it had during that visit to Bristol. As a son 
of an old frecman of Bristol he knew something about the city and 
its history, and he could say that the Bristol of to-day was vastly 
different from the Bristol of 16 years ago when he left it. It had 
gone on with leaps and bounds. The docks, railway, tramway and 
otber means of trausit were immensely improved. He was sure that 
during the term cf office of the present Lord Mayor the city would 
go on progressing. He trusted the time might come when Bristol 
would again become the 8c ond port in the kingdom. 

The Lorn Maron, in response, said the only sad note in the pro- 
ceedings that evening was this horrible Gas Bill which was keeping 
their President and Mr. Pear:on away from them. He thonght they 
might be sure there were two miser ble men ia London that night, 
Mr. Proctor and Mr. Geo. Pearson. Reference had been made by the 
propose: of the toast to the city of Bristol. Well, he might say, for 

ose who lived in Bristol, that they were somewhat content with 
their lot. Take it altogether, it was a very usefal, jolly sort of 
place to live in, and he thought some of the visitors had come to that 
conclusion, because they took every advantage after finishing their 
business, of visiting the beautiful subirbs. He perfectly agreed that 
they were wise in getting as much healthy enjoyment as possible, and 
in not taxing their brains too much. The Corporation did its best 
for the city and the citizens. In conclusion. bis Lordshi expressed 
the hope that the Association might spend a profitable and enjoyable 
time in the city and carry away with them many pleasant memories 
of their visit. 

Mr. Vesey Brown proposed the toast of “ Scientific Institutions,” 
and remarked that first of all in the list there was the Iastitation of 
Civil Eagineen, which was gradually becoming more alive to the 

ition of the electrical student, and was devoting some portion of 

ts bi-annual congress to matters which concerned him. Then there 
was the Institution of Electrical Engineers, and those who had been 
members of it for some years knew ite history, and would always 
look back with gratitude to the days when they wenton Thursday 
evenings to hear Mr. Orompton on the advantages of continuous cur 
rents, or Prof. Forbes, or someone else, on some equally interesting sub- 
ject. Following the Institution of Electrical Engineers had come the 
well-known Northern Society of Electrical Engineers. The county of 
Lancashire had a large number of people engaged in electrical work, 
and they felt they were bound to ban ther in order not to lose 
touch with one another, or the industry in which they were enga 
They were trying to wipe out what he might call the baby of 
the industry, and bring people more on the level of the electricity of 
to day. He begged to couple with the toast the name of Mr. Ferranti, 
who had done more than anyone in that room to bring electricity 
to the level upon which it now stood. He himself had had the 
fortune to begin his electrical training under that gentleman, and he 
owed his position entirely to the training he got inthe old days 
some 13 years ago in the Grosvenor Gallery installation. 

Mr. Feananrt rose with great diffüdercs in the absence of Bir 
William Preece, whose abzence they all regretted, for no one could tell 
them the details of science and lead them into its fairy land as he 
could. For his own part, unfortuna‘ely, this was a subject upon 
which he could say very little. He was proud to have been 
privileged to have had a great deal to do with the practical applica- 
tion of scientific truths which had been discovered and promulgated 
by able scientists, who were always working for progrets. 

Mr. Manx Ronmson submitted the toast of “The Municipal 
Electrical Association.” It was, he said, an important toast, and 
deserved some preparation, and he regretted that Mr. Siemens was 
not there that evening to do justice to it. There was in their hands 
at the present time a very important function. To them was 
entrusted more than to anyone the development of what was 
going to be the greatest mechanical industry of the country. The 
responsibility for that rested u electrical engineers and upon 
members of corporation electrical committees, who were more 
directly re ible for their action. Ae «ne engaged in the manu- 
facture of electrical a tus,he knew how much depended upon 
the common sense which might be applied to specifications, and the 
laying out of machinery by engincers in charge. He knew also how 
manufacturing firms had been helped by the common sense 
brought to b:ar by electrical a and ve d the p 
manly way in which they it, they had this 
to a very high plane. It was fortunate for the futare importance of 
the industry that this had b:en so. He could only say that the great 
importance of the Asx ciation was recognised by all who had to work 
with it. In the future, municipal action was going to take a very 
leading part in шапу t^ings, perhaps too much so, bu“, at vr ips it 
would be a leading part. He would couple with the tast name 


of Mr. Wordingham. 

Mr. WorpincHam (Marchester) а past president of the Associs- 
tion, in replying, said they were much indebted to the Oorporation of 
В. istol for the splendid reception they bad received. It was his first 
visit to the West Country, and it was certainly s revelation of what 
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bogpi 

of their friends lay a certain amount of danger. They must not lay 

Шеше м rodea usan opon о ПИ үк от ng away for 

а foar days’ picnic, or even four half-days’ pi therto they 

had striven hard to turn to profitable account the time devoted to the 

Association at their annual conventions. He did not say leni Ribs 
Чоп she same thing Dow, bab they malt пок OATI re t too 

or next year they would, perhaps, be having nothing 

and no convention. Municipalities had been referred to, and 
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draw the line at manufacturing. 
; that in this respect a bogey had been raised, 
committee of any municipality ever had the 
. There was no reason, as far as 


| 


стеу shape ва way with ct peg engineers, and he ventared to 
зау also municipal committees would stand com with 
boards both as regards intelligence and a desire to make 
their a success, and also in their corrup- 


temptation of a kind, pany 

moters in a position to throw stones? He thought not. It was diff- 
cult to say anything new about their Association, but he could say 
one thing. It was still young, but it continued to be prosperous. It 
must not be lost sight of, however, that this prosperity depended upon 
its members, for, hard as the council ng debe dae could not be a 
success unless the members took a real interest in its proceedings. 
Speaking as а past president, he would say that the council wel- 
desired suggestions and criticism from all the members. 
impossible, however, to please everybody. So far the Oouncil 
done its best for the Association. It had avoided cliqueism, 
ruin of any society. Some could 
had met with that stumbling block. 


BEREES 
1 
ЁР 
В 
J 
| 
8 
| 
E 
È 


to pass in review what the Association had 
they were to the President for the benevolent scheme. 


GE 
ШП 
НЕ: 
$ 


а 
to suggest to the gentlemen quee that when they 
respective towns they would mention the Associa- 
suggest to the members of their committees that they might 
this benevolent fund. He Шо they had done rightly 
to start a fand which would be valuable for some of 
w days came. Unfortunately, it was not the lot of 
many of them to have high salaries. all to see them 
higher, but it was evident that many who were in subordinate positions 
would never rise out of them. If they did not feel it now they would 


+ IH 
ji 


in days to come, and it was of these they were thinking. All these 
газу аан have а . The magnificent fund of the Institute 
of Civil Engineers an income of about £10,0C0 a year. That fund 
must have had a and if theirs was properly su it 


Dr. Paxton (Bolton) proposed The Visitors.” 

Prof. Ryan responded in an amusing 

“The Press" was submitted by Mr. W. d. Снлмиин, who coupled 
with it the name of Mr. T. E. Gatehouse, referring also to the - 
ness of that gentleman in contributing to the musical programme of 


thoroughly practical . were read, euch as those which were read 
at the meetings of 


technical Press stood without a rival. 
the evening some excellent were rendered by mem- 
bers of the company, and a couple of violin solos were played by 
Mr. T. E. Gatehouse, Mr. Ho Hayman presiding at the piano. 


PHYSICAL SOCIETY. 


Orpimaky MIMO HELD JUNB 9TH, 1899. 
Prof. Lopas, President, in the Chair. 


Тнв SzoRETARY read a paper by Mr. C. G. Lams, " Ox THB DISTRI- 
BUTION oF MaaGnetio INDUCTION IN A LONG Iron Ban." 


A Lowmoor iron rod, whose length was 250 times ite diameter, was 


taken, and a B — H curve by ballistic measurements made 
with a search coil at the centre of the bar. The search coil was then 
moved along the baz and the distribution of induction was determined 
for forces varying from Н = 74 to H = 350. Up to 
fields of 335 the induction leaks ont more and more quickly as H 
increases, but above this value the induction tends to keep in more 


and more. From the curves obtained, the mean induction was 
deduced, as well as the distance of the resultant pole from the middle 
of the bar. It is shown that this distance decreases and then 


increases with the rise in field strength. According to the ellipsoidal 
theory it should be constant. The bar was then made into а ring 
and the B — H curves determined. From these curves, 
together with the known relations between B, Н, and , curves, show- 
iog the variation of along the bar, were constructed. 

The CHAIBMAN gave a general on of the way the leakage 
depended upon the permeability in the case of a long iron bar. 


A paper "Os THE ABSOLUTE Уліса OF THE Fanz Ponwr" 
was read by Mr. Roenz-INmsm6. 


The corrected values of the absolute value of the freesing point 
determined by Lord Kelvin from experiments on hydrogen air and 
carbonic acid contain discrepancies amounting to ird per cent. 
between the carbonic acid and the hydrogen, while the 
measurements for carbonic acid agree among themselves to about 
¿th per cent. Starting with Lord Kelvin's equation for the forcing 
of a through a plug, the author has obtained a formula for the 

ute value of the sisi asi рош which can be worked out from 
Regnault. The formula is based on 
the experimental А сыра by * the ratio between the 


is, if we treat hydrogen asa 
dynamic correction 


perfect gas, the value of the freezing poi 
figure very closely with the value 278'14 obtained by Lord 
Kelvin the constant pressure ts on air. The correc- 
tion has only been applied to hy 
small that а large percentage 
small effect upon the absolute value of the freezing point. In 
constant pressure тев по MOMS in мланна VOIE eo 
and the correction is easily app w 
the experiments are easily Sede med and the thermodynamic oorrec- 
tion is difficult to apply. 

Prof. GRAY Өн his interest in the manner in which Mr. 
Rose-Innes had o his results without the experimental 
data of Joule-Kelvin, and pointed out that Kelvin attached 
most im ce to the results he had obtained for air. It would 
be useful to have the constants redetermined with 
accuracy. The лй, н arrangement devised by Prof. dar 
Mon HDi ериш м ошман rere о be carried out 
satisfactorily. 

Dr. LaurzErpr drew attention to the of the correction appien 
by the author, and asked if it should not be negative instead of posi- 

ve. He out that variation in the specific heat of a 
might affect the formula, and said that Boltzmann had shown 
it was impossible to determine an absolute temperature without 
introducing calorimetric measurements. As Joule-Kelvin had some- 
times found positive and sometimes negative values for the cooling 
effect in the case of hydrogen, large percentage errors might occur 
in the value of the correction. 

Mr. Вглкивгвт asked what the probable error was in the numbers 
given by Lord Kelvin. 

N ATSON said that the VVV aes 

zin t from experiments on gen, an shown t 
the 5-0 agreed closely with the value of the zero deduced by Lord 
Kelvin from experiments on air. He would like to know what agree- 
ment would be got by applying Mr. Rose-Innes's correction to the 


case of air. < 
Mr. Вовк -Інивв, in replying, said he agreed with Prof. Gray that 
ve the constants redetermined. It was 


POINTS IN ENGINE MAKING. 


Тнв basis of much which has been written on the respective merits 
of English and American machine tool design, bas been the fact that 
in repetition work ап American workshop manufactures more cheaply 
than an English one. Numerous causes have contributed to this. 
One, and a most important one, has been the action of trades 
unionism in compelling their members to waste time and in forbiddir g 
the employment of one man in attendirg several automatic tools a‘ 
one time, even to the extent of compelling him to take the cut off 
bis lathe when using the grindatone. Mr. Orcatt has drawn atten- 
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tion to these points also in his recent articles in the Bngincering 
Magazine, but perhaps his remarks on materials of construction are 
fully as deserving of note. He particularly emphasised the fact that 
outside and beyond the undoubtedly bad effects of trades unionism, 
there were other causes contributing to delay work, and one such was 
the hardness of our matérials of construction. This was in iteelf 
Jue sufficient to reduce the output of an American machine on 


readers will have noticed that the parts of American machinery are 
more easily put out of shape than one should expect from experience 
of parts of equal size. But after all, such parts might be slight! 
enlarged for additional h, did not this perhaps add as muc 
time to their working as the softness took off. It is di provable 
that many parts might be made of softer material with advantage. 
At the same time there are limits beyond which the manufacturer 
will not wisely step. Just at the present time complaints are 
becoming prevalent as to the softness of certain American prodnc- 
ductions. Originally soft material is perhaps not responsible for 
what may rather be due to defective ening, but the American 
JC st вое о Ро bearings. 16 is said по one 

ill buy a second American machine. We have referred elsewhere to 
the softness of American cast-iron as used in steam cylinders. “ As 
hard as can be bored out ”—is a phrase which, even though universal 
in English s ions, has a definite meaning attached to it, and is, 
on the whole, carried out in the foundry, seems to have no place in 
the language of the American shops, which appear to work on the 
assumption that the end and aim of cast-iron is to be rapidly worked. 

Now this is an entirely wrong conclusion when carried beyond fair 
and reasonable limits. English work has been usually d and 
made with a view to durability. In the craze for rapidity do not let 
us forget that rapidity honestly carried out is 2000; but England's 
fame and the reputation of her engineers have been built upon the 
class of work w itis now customary to sneer at as clumsy. We 
must not altogether accept the outsiders’ judgment as to what 
olumsiness means, Americans call English locomotives clumsy for no 
other reason than that they differ from American productions. We 
venture to say that the verdict of any really unprejudiced observer 
will be very different when American locomotives run side by side 
with our own. In America the workshop has ruled. Design and 
material have both been subordinated to the workshop—to the maker 
rather than to the user. We do not know if any special care has 
been taken by Mr. Johnson, of the Midland Railway, or by the 
Baldwin Oompany, that the cylinder metal of the American loco- 
motives shall be more in accoord with English ideas. American 
маза engines have this fault of soft cylinders, and it is a serious 
draw on many other good qualities. Then, again, there is the 
placing of the crankshaft of a traction generator between the fly- 
wheel and the armature, so that all controlling forces must pass 
through the crank pin. Engineering News of New York illustrates 
the spider of a large railway generator, and remarke that 
PP 7 is се to it, {зше an 5 ping 

no throug e shaft. e practice good, but 

good for large engines it ought to be equally good for small ones. 
Very common and usual American practice, however, in this line puts 
the fly-wheel as described above on the wrong side. This, of course, 
demands double cheek cranks and is not sound practice, because it 
produces reversal of torsive stresses in the shaft which do not occur 
when the fly-wheelis between the power and the load. In this latter 
disposition both the engine and fly-wheel urge the shaft in one 
direction. When otherwise placed the acceleration of the fly-wheel 
produces an te stress in the shaft from that produced when the 
fly-wheel is giving out energy. It may appear to a superficial 
observer that an engine with fly-wheel on one side and generator on 
the other is better balanced and more symmetrical than the older 
side crank engine. This isa very superficial and a layman’s view. 
In fact, such symmetrical engines are anything but good in their 
stress arrangements. There is room for our own English engine 
makers to come forward and add very considerable improvements 
upon the engines provided for traction purposes, even after all the 
experience the Americans have had in this branch. One of the faults 
we have pointed out results from the domination of the workshop 
over the user, durability being sacrificed to ease of manufacture. 
The other fault is one of design. It shows that the stresses in trac- 
tion work may not be terrific after all, and it shows, of course, some- 
thing faulty in the thinking-out of design, for a fly-wheel onght to be 
near its work when possible. 


„Electricity Accounts.“ —Among the papers read at 
the annual meeting of the Corporate Treasurers’ and Accountants’ 
Institute at Plymouth Guildhall this week was one on Municipal 
геше Accounts,” by Mr. Stevens, the borough accountant of 

righton. 


NOTES ON A VIBIT TO THE GENERATING 
STATION OF THE CENTRAL LONDON 
mE RAILWAY. 


[ COMMUNICATED.] 


Engines.—The engine house has been very liberally de- 
signed, and, oonsequently, the four 1,000-H.P. steam alter- 
nator sets look comparatively small, although they are slow 
speed. Six sets are to be laid down, and when the line is in 
operation four will be at work, one tarning round and the 
other being overhauled. Each engine is fitted with a steam 
separator and steam receiver between the high and low 
pressure cylinders. The Corliss trip gear is very simple, and 
the ease with which the hard steel wearing surfaces can be 
renewed is & special feature. | 


Fig. 1. 


Alternators.— The three-phase 
of electrical engineering work. The poles are 
bolted on to the magnet wheel separately, square recesses 
being left in the centre of the stampings to take the bolt 
heads. The winding is of bare copper strip about 14 inches 
wide and vz inch thick, wound on edge Ferranti fashion, 
adjacent coils being insulated with thin sheet red fibre. In 
order to enable the copper to bend easily the ends of each 
pole are fitted with semi-circular gun-metal castings, as shown 
at a A in fig. 1. The outer surface of the poles is not turned 
up, but is profiled over to the shape shown in the figure. 
The armature coils are held in position in the slots by wooden 
wedges, which are let into detenta on each side as shown in 
fig. 2. 7 

E Motors, —The magnet ра to the motors are also lami- 
nated, and the method of saturating the pole tips is rather 
novel. It consiste in groups aes plates (which are rather 
under у; inch thick) to the shapes marked л and B in fig. 3 ; 
this gives each pole tip only one-half the section of iron. 
There is a coil to each pole, but on account of want of space, 
the top and bottom coils are smaller than those at the sides. 
It was noticeable that the teeth of the armature core are care- 
fully machined off at the edges. | 

Rotary Converters.—In order to allow for expansion and 
contraction, the uprights to the commutator of the rotary 
converters are corrugated, as shown in fig. 4. This is rather 
an old idea, but as uprights have a nasty habit of parting 
шап with the commutator 5 а as well to 

e every precaution to guard against ent. 

Controller. —The blow-out on the controller is not of the 
well-known Thomson type with a pair of steel 
always excited, but consists of a series of solenoids as first 
introduced oy the Walker Company. In this arrangement 
there is a separate solenoid to each pair of contacts, and the 
connections are such that it only comes into action when a 
break is made, The arc is not driven across the contact 


alternators are fine examples 
laminated and 
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as in the old form, but is forced out in a radial direction 
through openings which are left in the cover. The contact 
strips are mounted on s massive wooden barrel, the wood of 
which has been treated to make it non-inflammable. There 
are four motors on each locomotive, arranged two series, two 


E at starting up, and all in parallel when running full 
speed. 


With the exception of the boilers and economisers all the 
plant has come over from America, even to the steam and 
exhaust piping. 


staff are British. 

In conclusion, the writer must say that he was much 
struck with the excellent way in which the parts had been 
packed for shipment. 


THE TRANSPORTATION PROBLEM. 


AN article written by Mr. W. J. Hammer in the Jndependent, 
of New York, U.S.A., constitutes a concise and interesting 
résume of the various systems of rapid transit which have 
been or actually carried into practice. Far ahead 
of all comes the trolley system, which has praoti- 
cally eliminated both horse and cable traction from street 
5 work; the number of eleotrio lines at work in the 
United States in 1898 was 954—nearly all of which are 
worked on the overhead trolley system—with 15,672 miles 
of track, 36,429 motor cars, and 7,914 trailers, In Europe, 
at that time, there were 248 lines, with 5,734 motor cars; of 
these no less than 206 are trolley lines, and other 11 are com- 
binations of the trolley with a conduit or storage battery 


system. 

The conduit system, while it is free from the unsightliness 
of the overhead conetruction, has been found in practice to 
suffer more than the latter during stormy weather; neverthe- 
less, Mr. Hammer is of opinion that in many places the 
trolley will soon be 3 by some form of conduit. 
Amongst other systems the olosed conduit invented by Mr. 
H. B. Cox is desoribed. This proves to be коош) 
identical with the Lineff system, described in the ELxC- 
TRICAL REVIEW 80 long ago as May 9th, 1890. 


It is interesting to note that the Chicago- Englewood ser- 
vioe of storage battery cars, of which a full account has 
а in our pages, has been discontinued ; we ourselves 


9 
ted out, in our issue of February, 1898, that the results 
obtained in the official tests were unfavourable to the pro- 
8 of success. It is a matter for regret that this should be 
almost invariable fate of the storage system, but there 
seems to be little room to hope for better things so long as 
lead and salts of lead form the vital parts of accumulators. 
The at eo of electric propulsion on the American 
elevated railways has become inevitable, on account of the 
severe competition of surface lines ; but the change, во far from 
being unprofitable, has, in at least one instance, more than 
trebled the net receipts within a twelvemonth! It is note- 
worthy that in this instance the Sprague “ multiple unit " 
was adopted, in which each car is a motor car, and 
whole train is controlled from either end. We firmly 
believe that the London Metropolitan and District Railways 
will enjoy a similar experience, when they gather courage to 
make the conversion from steam to electricity. 


Transmission of power by means of polyp currents at 
high pressure, with step-down transformers and con- 


0 jc to оа universal practice 
wi ing railway and tramway systems; 
a 70,000 H.P. plant of thie kind is now being installed in 
New York, while similar installations are already in opera- 
tion at Chicago, Lewiston and other places. The three- 
phase system with induction motors is in use at Eagelberg, 
Zarmatt, and the Jungfrau, in Switzerland. At Engelberg 
cud 75-H. P. three-phase шон of the 5 25 
d ing steep g me generators, and sup 

6 the power returned in this way б 


sometimes actually in excess of the demand, and has to be 
dissi in water resistances ! | 

For extra high speeds, from 60 to 120 miles per hour, the 
Behr mono-rail system i8 being tried by the Belgian Govern- 
ment; the experimental line is situated near Brussels, and is 
3 miles in length, with steep grades and sharp carves. A 
single car is used, 60 feet long, 70 tons in weight, and capable 
of seating 100 r8; the car is fitted with four electro- 
motors of 200 H.P. each, geared to the driving wheels by 
special chains. With this car a speed of 83 miles per hour 
has been attained without inconvenience from vibration, and 
it is claimed that on a longer line a of 120 miles per 
hour could be reached with perfect safety. 

The application of electricity to long-distance railways is 
not yet considered to be advisable; but, says Mr. Hammer, it 
is bound to come. No better motor exists than the electro- 
motor for this parpose, with its uniform torque, capability of 
sustaining overloads, & o.; and with the adoption of electricity 
will come the possibility of speeds of 125 to 150 miles per 
hour, combined with comfort and safety. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS. — 1999. 


Compiled expressly for this journal by W. P. Tmowrsow & Оо, 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed, 


11,590. “ Improved microphonic contact sensitive to both sound 
and Hertzian waves." 8. G. Brown. Dated June 5th. 

11,596. “Improvements in the means of insulation of electrical 
mains and other conductors." P.Canpgw. Dated June 5th. 


11,646. “Improvements in devices for securing incandescent 
electric lamps their sockets.“ W. Ravene. Dated June 5th. 
(Complete ) 

657. “A 


11, ше for forming plates of secondary batteries.” 
Н. LEITSERB ated June 5th. n 

11,658. “Appliance for preventing tbe fraudulent or erroneous . 
changing of glow lamps in electric light installations.” Sigumxs Bros, 
AND Co., LiwirED. (Siemens & Halske, Aktien Gesellschaft, 
Germany.) Dated June 5th. (Complete.) 

11,678. "Improvements in electrolytic rece for extracting 
metals ligbter than the electrolyte." Ұ. Р. Тномрзок. (H. Becker, 
France.) Dated June 5th. 

11.679. . in magnetic apparatus for curative 
purposes.” W.P.THompson. (Т. A. Steffens, Germany.) Dated 
June 5th. 

11,682. “Improvements in electric switches.” 
A. Vampam. Dated Jane 5th. 

11,685. “Improvements in motor cars driven by electrical or 
other motive power." W. Моггва. Dated June Sth. (Complete.) 

11,698. "Improvemerts in apparatus for connecting branch 
circuits to electric mains.” OCALLENDERS OaBLE AND CONSTRUCTION 
Company, LI r ED, and T. О. Олггвирев. Dated June 5th. 

11,717. "Improvements in electric batteries." A. E. Hopason. 
Dated June 6th. 

11,747. "Improvements in telephones, phonographs, and such 
like apparatus." A. S. Bow ey. Dated June 6th. 

11,775. "Improvements in dynamo electrical machines and motors.” 
R Ношрат. June 6th. 

11,776. “Improvements in apparatas for electric traction.” 
H. Dortzr. Dated June 6th. (Complete) 

11,843. “ Improvements in devices for starting electric induction 
motors" Tus Bnarrisu Тномвом - Houston Company, LIMITED., 

e Union Elektricitite-Gessllechaft and A. P. Zani, Germany.) 
June 7th. (Complete). | 

11,879. “ Production of chromium oxide by electrolysis.” E. G. A. 
Srazet. Dated June 7th. 

11,880. "Improved portable electrical drilling machine.” A. L. 
Crongav. Dated June 7th. 

11,881. “Electrical apparatus for effecting rotation at a distance." 
A. L. Crommav. Dated June 7th. 

11,885. ‘Improvements in controlling apparatus suitable for nee 
with electric motors.” H. J. WaLxII. Dated June 7th. (Complete.) 

11,901. "Improvements in electrical brush-holders." W. J. Poors. 
Dated June 8th. 

11,930. “Аһ 8 electrolytic apparatus.“ T. M. I WILHELM 
and H. RicHaBp. Dated June 8th. (Complete.) 

11,991. “ Electric light saver.” W. Оох. Dated June 8th. 


T. H. Mansy and 
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11,938. “Improvements in electrically driven sheep shearing or 
hair clipping machines.” G. Bowman. Dated June 8th. 
11,948, “ Electric circuit closing devices.” F. WIE. Dated 
June 8th. (Complete.) 
" Improvements in attachments for collectors in electric 
tramways with conduits.” M. H. Вмєтн. Dated June 8th. 
11,984. "Improvements in poles for supporting overhead wires 
in electric tramways.” M. H. Surra. Dated June 8th. 
11,985. " Improvements in overhead conductors for electric tram- 
ways" M. H. Surra. Dated June 8th. | 
12,056. "Improvements in or connected with conduite for under- 
und electric conductors.” J. Y. Jonsson. (L. Dreyfus, Germany.) 
June 9th. | 
12,085. “Improvements in or relating to apparatus for the recep- 
tion, transmission and reproduction of telephonic communications." 
A. J. Bourr. (Н. H. Burckhardt, Germany.) Dated June 9th. 
19,105. “ Methods of employing resistance materials for electrical 
ратове where such materials are in the form of a powder.” W. В. 
PIKINS and. A H. Mayrs. Dated June 10th. 
12,113. “ Machine for covering electric wires or cables with strips 
of fibre." F. L. ВРЕВВҮ and W. James. Dated June 10th. (Complete.) 
19,114. “Improvements in electrically-driven fans" W. Н. 
Boorr. Dated June 10th. 
19,131. "An exciting fluid for generating s constant current in 
primary batteries." R. Е. Drury. Dated June 10th. 
12,164. Dynamo-electric generators.” J. N. Бмітн and W. А. 
Јониѕок. Dated June 10th. (Complete.) 
" Improvements in electric motors.” W. J. Этпд. Dated 


13,171. "Improvements in galvanic cells.” W.E.Oasx. Dated 
Jane 10th. (Complete) 

12,172. “Improvements in galvanic cells.“ W. E. Case. Dated 
Jane 10th. (Complete.) 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Oo. 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


E 1, 


1897. 


mine. A ratchet-wheel on the motor shaft is normally by a 
pawl, but as soon as current passes to the motor, the pawl is with- 


mine. 


28,460. "An improved electrical accumulator.” O. Pavzn. Dated 
December 2nd, 1897. (Date claimed for patent under Section 103 of Act, 
May 4th, 1897, being date of first foreign application in Belgium.) The 
electrodes are in the shape of a grooved or fluted truncated cone or 
pyramid enclosed in an open-work conductive case, proof against the 
action of the electrolyte. The electrode may have a central longi- 
tudinal orifice, which may be filled with a core of lead. 2 claims. 


28,480. “Improvements in or relating to the application of 
electric propulsion on railways and tramways.” L. Vosaozx. Dated 
December 2nd, 1897. Electric railways and tramways with an armature 

running in a closed conduit and kept in touch with the 
vehicle by electro-magnets on the latter. Conduits, conductors, 
switches, collectors, permanent way, insulation.—The closed conduit 


is built up of a trough section and cover of insulating material, with 


air and water tight joints. Sectional conductors are placea inside 
and outside the cover, being electrically connected, and those on the 
outside surface being р alternately on opposite sides. The main 
conductor is preferably placed on the bottom, and is connected to 
the sectional conductors by the trolley when it is lifted by the 
magnets on the vehicle. The has an armature body of soft 
iron with a vertical joint for roun 
the inside sectional conductors, and other wheels bear on the main 
conductor, the latter wheels being carried by the spring-controlled 
arms. When the current is broken in the magnet the body drops and 
causes the brake blocks to bear on the wheels, thereby ing the 
trolley. At the same time an audible signal may be ca to sound 
to indicate the position of the trolley. The construction of this 
spring serving to drive a train of clockwork 
which strikes a bell is wound up 5 friction-wheel, worm gearing, 
ving clutches and a Geneva 
. A stop engaging the control- 
| liberated by a roller when that 
is raised against the roof of the conduit by the lifting of this alarm 
mechanism when the body of the trolley falls. e magnets are 
fixed on the vehicle a fixed distance above the cover of the con- 


the conduit, short lengths of insulating material are interposed to 
avoid short circuiting on to the return circuit. 10 claims. 


wn by the electro-magnet. The casing acts as an anchor to the 
4 claims. = | 


28,492. “Improvements in variable electrical resistances.” W. 
RosotHaM. Dated December 2nd, 1897. Liquid resistances for 
regulating electric currents consist of cells containing sets of 
stationary parallel plates either vertical or horizontal, into or from 
the cells conducting liquid is introduced or removed. This may be 
done automatically by valves connected by eprings with a so hg 
V ring and carries a core a 

a modification, both valves are at the bottom 


one being tank, 
Me is kept full “ну by a ball valve. Liquids of two con- 


veis Png pact ea ca ДЕ rep ali поре аю 
embedded іп the insulation, or they may be replaced by а ш 


nae кшн ir odis has turned-in "or е кеч ра 
insulating т finally secured turned-up enda. 
Iastead of a sliding block, a strip of insulating material 


wrapped 
around the bar and secured by a clip may be employed. The bsar- 
ing pin, which passes through suitable ears, is enclosed in an insa- 
sleeve around which the fly spring is coiled. The terminals, 

&c., are fitted in a well formed in the 3 claims. 


28,721. " КЕЕ in the manufacture of electrical resis- 

tances of metal foil" Н. Нвоваввев. Dated December 4th, 1897. 

Relates to electric resistances. A resistance is made by pressing 

metal foil by a punch into asbestos or other cardboard and removing 

сое metal. It may be used for heating and other purposes. 
m. 


vided with an external screw for а cord-grip, two internal projec 
to prevent rotation of the insulator, and a flange. The o 
attached to the part within the zen and has an expanded portion, 
screw-threaded to carry a shade-holding ring. 2 claims. 


25,727. “Improvements in insulating blocks connected with 
holders for incandescent electric ers жай J. Воотн. Dated December 
4th, 1897. Incandescent lamps, holders for.—The insulating body is 
made in one piece, of cylindrical form, with an part. 
Recesses or projections are provided to the casing of the 
holder, to prevent rotation. A projection extends diametri 
one end of the insulator, and on each side of this round holes are 

rovided to receive cylindrical plunger-holders and contact blocks. 
These are stepped to fit together, and are secured by screws. 
laid 

28,728. "Improvements in holders for incandéeoent electric 
lamps.” J. Воотн. Dated December 4th, 1897. Incandescent lamps, 
holders for.— The case is made ia one piece by stamping. Projections 
are provided to prevent rotation of the insulating body, and a screw 
thread to hold a cord-grip. 1 claim. | 

28,729. “Improvements in electrical switches.” J.Boorn. Dated 
December 4th, 1897. Electric Switches.— Relates to switches ha 
ht cases for use on board ship, &. The case is fitted 


T 


by pins depending from a block connected to the handle. A spring 
is fitted to give a fiy action. The spindle, where it passes through 
боли a aha t joint. 4 


28,800. Improved electric meter.“ A. Рагосх. Dated December 
Stb, 1897. Energy Meters.—A motor meter consists of a spindle 
меш} fn oa Мз йагы ыш EE ры РЫ де c 
rent, passos cups at its ends; these 'e withi 

m ils through 


modification, fiat main current coils are carried on opposite 
the spindle in a plane at right to it, moving be 
stationary, coils. The brush may be carried by a wheel 
motor spindle, so as to rotate abont a commutator placed parallel to 
the spindle. Such meters are independent of external magnets. 3 
claims. 


28,943. “Improvements in or connected with electric driving 
gear." E. Ооввемв, Dr. E. Noan and Der. G.Noag. Dated December 


хи The invention is applicable for motor road vehicles. 3 
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Ко. 1,127. 


ENGINEERS MUST STANDARDIZE. , 


Кот so long ago it was the unanimous practice to ecoff at 
the mere suggestion that our position as a manufacturing 
nation was in danger of being seriously assailed, and almost 
everyone would insist upon looking exclusively at the 
bright side of our national industries, and upon entirely 
ignoring the shady side. While now that this side has 
admittedly been gradually, but steadily increasing its 


" area for many years past, numbers of more or less 
101 plausible explanations have been advanced for this in- 


crease in the area of the shady side of our national industries 
—first, the trades unions have been blamed, and anon 
the masters, now it is free trade that has become an 
anachronism, and then it is the lack of interest displayed by 
the Foreign Office. All these and other factors have, no 
doubt, contributed their quota to a result which all recognise 
more or less, and recognising deplore. To what extent 
each of these factors has contributed it is beyond our present 
purpose to inquire. We would, however, point out that the 
steadily increasing and successful competition, which the 
United States is carrying against our home prodacts in all 
branches of engineering, is largely due to the difference 
between the attitude assumed by the engineering profession 
towards the manufacturer of engineering products on this 
side of the Atlantic, as compared with the attitude of the 
profession on the other side. American engineera have long 
Bince tacitly subscribed to what might be termed a self- 
denying ordinance in respect to designing. They have 
recognised that the general practitioner, though doubtless 
fully qualified to design a bridge or an engine or a dynamo, 
can never hope to do as wel] as an engineer who dedicates his 
whole time to the preparation of designs for these speciali- 
ties. ‘The manufacturer makes it his business to attach 
these specialists to himeelf, while the general practitioner in 
engineering avails himself invariably of their services. The 
designer being thus at one with the manufacturer, there is no 
risk of the scientific specialist being led into unreasonable 
cost by following out special fads in design. Trade sections 
and sizes invariably are used, and the expense reduced to bed 
rock level. The manufacturer is enabled to standardise 
everything he manufactures; he can, therefore, add to stock, 
and keep his works running whenever orders slacken. He 
can afford to have all his patterns and templates made of 
metal instead of wood, with tke double advantage of con- 
siderable saving in ultimate cost, and of positive assurance 
that the parts will always fit, no matter what the tem- 
perature at which they are manufactured. Manufacturing 
has thus been rendered more and more automatic, labour 
saving, and inexpensive. All that an engineer need do when 
he wants a roof truss, a boiler or generator, is to specify 
the conditions he requires them to comply with when 
erected, the limiting dimensions they must possess, and 
he can confidently leave the rest to the manufacturer 
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and his staff of specialists. In ninety-nine cases out 
of a hundred the order can be supplied out of stock, 
or, at least, from stock designs, whose constituent 
parts are kept ready at hand. This system extends 
down to the smallest items and fittings throughout the field 
of manufacturing engineering. The practice of standard- 
ising enables the manufacturer to study economy on every 
hand, to improve his system of manufacturing, bis 
machinery, and his methods down to the minutest details. 
There is no leakage through having to provide for new 
details and unfamiliar conditions; everything is reduced to 
the footing of routine. How different is the case on our 
side! Епріпеега as a profession have never considered the 


interests of the manufacturer in the slightest degree, and, 


forsooth, because they know the principles of the design of 
a plate girder or a traction engine or a switchboard, they 
Beem to fancy that it is incumbent upon them to prove their 
knowledge by designing them, and, as a consequence, no two 
designs are the same in details, and the patterns that have 
to be prepared for manufacturing these designs are all 
different, nothing can be stocked, not even the most usual 
Pectiong, for the odds are strongly against their being 
adopted. 

When a manufacturer has to carry out an order, he almost 
invariably finds that nothing worth mentioning which his 
works contain can be adapted. He has to start from first 
principles, from the lowest rung of the manufacturing ladder ; 
he has to multiply hand labour, and such machinery as he 
possesses avail him but little. It is not at all improbable 
that the relative inferiority of the equipment of our engi- 
neering works, as compared with similar works abroad, 
especially in automatic machinery, is largely due to the 
above circumstances. 

But enough of a painful homily; the remedy is in the 
hands of our scientific institutions. Their duty is comparatively 
obvious; they should, on national grounds, in the interests 
of our manufacturing position among nations, call upon 
their members to agree upon standards of design and specifi- 
cation in each branch of engineering, and carry these 
standards right down to the smallest details, and finally 
agree to hand over the work of design, in all save excep- 
tional cases, to the manufacturers. We have no doubt that, 
great as the leeway undoubtedly is, it could and would be 
quickly made up, provided manufacturers here were given 
the same free hand that they habitually receive in the States. 
Possibly the ergineering orders which have of late been so 
lavishly bestowed on the other side of the Atlantic may prove 
a bleesing in disguise, in that they may teach our engineering 
profession that manufacturers who prepare their own specifi- 
cations and designs can turn out work if not superior to 
that of their rivals who are not allowed to do this, at the 
very least of equal excellence. 

Perhaps before very long in electrical matters, we may not 
have our patriotic feelings во constantly &ffronted as we do 
now, by the invariable answer “ Made in America,” which is 
given to almost every inquiry as to the origin of one of the 
thousand and one appliances and fittings which are required 
in this branch of engineering, if such a happy result as we 
have sketched above should take place. 

What more extensive or lucrative field could our mana- 
facturing engineers wish for, than that of the accessories of elec- 
tric traction? But how few, and how comparatively inferior, 


are the aocessorjes that are actually manufactured in this 
country! Yet electric traction bas just caught on to the 
public idea; we are on the threshold of enormous develop- 
ments in this direction. Our tramways will all have to be 
converted within the next few years; our light railways will 
most of them be built on this system for the future, and 
our suburban and metropolitan lines will all have to be con- 
verted aleo. Are the enormous sums that must be spent in 
the appliances required for these vast undertakings to go to 
foreign manufacturers? It looks like it, unless some half 
dozen first class works are very shortly established and 
equipped with the necessary tools and patterns to turn 
these appliances out, on в scale comparable with those in 
the States. Let our electrical engineers see to it that these 
works are no more hampered by the profession than 
are those of their American competitors; in other words, 
that no individual practitioner’s ideas or designs are made 
compulsory in tenders, or obligatory on the manufactarers. 


. And let our manufacturers see to it that they do not waste 


time and money in experimenting in designs, and going over 
the same ground that their American confrères have already 
trodden. Let them be content to copy at the start, and wait 
for the accumulation of personal experience before they 
attempt to originate. In this way they can secure the full 
advantage of the capital which others have sunk to attain 
these results, and avoid sinking their own till they can 
improve upon what they have started by copying. 


Recalescence.— We have received from Prof. W. F. 


- Barrett, the Royal College of Science, Dablin, a note on his 


claim to be the first discoverer of the phenomenon of recal- 
escence. It is oocasioned by a recent reference to the matter 
by Sir W. Roberta Austen in his presidential address to the 
Iron and Steel Institute, in which he stated that To Gore 
and to Barrett we owe the investigation of the nature of & 
fact which had long been well known to smiths, that iron on 
cooling from a bright red heat suddenly emits a glow.” 
Prof. Barrett quotes a letter from Dr. Gore hi „dated 
December 2nd, 1873, and another from M. Osmond, dated 
December 13th, 1889, both of which expressly attribute the 
credit of the discovery to him. It seems that Dr. Gore had 
observed in 1869 one of the phenomena attending the pas- 
sage of iron through the recalescent temperature, and another 
was referred to in a ppr by him in the Phil. Mag. in 
September, 1870; but Prof. Barrett was the first to examine 
the matter closely, to describe exactly what occars, and to 
propose the name recalescence. The phenomenon is во con- 
вріспоов when once it has been pointed out, that it is incre- 
dible that no individual of the many generations of smiths 
who have worked iron ever observed it; put this does not 
constitute “ discovery " in the accepted sense. 


New Pump Valve.—In pumps of the pulsating variety 
it is necessary that the steam inlet valve should be particu- 
larly delicate and certain in its action. In the pulsating 

ump of Messrs. Holden & Brooke, of Manchester, a new 
fori of valve has been introduced. In cross-section it is 
like an inverted U, thus: fN, the valve faces, two in 
number, being upon the two outer sides. This valve is 
supported upon a central pivot rounded at both ends, and 
it is free to place itself against either of its seatinge, which 
form the entrances to the two water bottles, a very slight 
movement places the valve on one or other of the seatinge, 
and the system of free support enables the valve to abao- 
lutely and truly seat itself, even if the seatings are not traly 
parallel. The alternating vacuum and steam pressure in the 
two water bottles form, of course, the moving power to shift 
the valve over from side to side. The same firm has also 
brought out a new combination exhaust and live steam 
injector, which they claim to be capable of feeding at a 
temperature of 235? to 270° F. and against 200 lbs. pressure. 


— ERR rn en el 
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INDISPENSABLE ACCESSORIES OF ELEC- 
TRIC TRACTION. 


Bv HENRY E. P. COTTBELL, A.M.I.C.E. 


(Continued from page 925.) 


Fia. 44 (a, B, c, D) gives the mechanical details of a 
motor compressor. No3. 6-6 are the interchangeable suction 
and discharge valves accessible by removing cap No. 7. 
The pistons (No. 8) are provided with packing rings 
(No. 10), and wrist pins (No. 9), attached to the connectin 
rods (No. 17) and with bronze bushings (No. 19) for the cran 
wrist pins which are of tempered steel. They are covered 
by caps (No. 18) bolted together by cottered pins (Ncs. 20 
and 21). These caps have thin liners (No. 22) for taking up 
wear and tear. The crankshaft (No. 13) is mounted on 
main bearings A and в, with caps (No. 2-2) fastened with 
studs and cotter keys (No. 3). The gearing (No. 23) is secured 
to crankshaft by oottered key nut and washer (No. 
16-15-14) and covered by & case (No. 24), fastened by 
cap screws (No. 78), which is made tight with pump casing 
(No. 1) by а gasket (No. 25). The cylinder head (No. 9) 
contains the suction and discharge valves, these are provided 
witt strainers (No. 97). The motor base (No. 27) forms 
the top cover of the pamp casing. The field frame (No. 37) 
fastens directly to the pump casing. - The armature (No. 
394) is mounted on oil ring bearings, and is provided with 
an oil guard (No. 91) to protect the winding. The bushing 
No. 57) has a stuffing box with gland and caps (60-58-59). 

ere the main chamber A is partly filled with oil through 
aperture B, whose height gauges the oil. The ring oiler 
causes the oil to pass through the bearing-bushings into 
chamber c, from which it drains back into a, whence any 
ехоеєя passes into D, and by an overflow connection back to 
the pump casing. On the armature shaft is mounted the 
driving pinion (No. 47), 

The table which follows gives all the leading dimensions 
of the motor compressors usually constructed, which con- 
stitute a range covering all possible requirements of electric 
car service; No. А-1 being of sufficient capacity for one 
motor car, and No. D-4 for a train of 50 cars. 


is the equipment of each car with a complete air brake outfit 
including compressor, main reservoir, and auto-governor. 
These and the subsidiary parts are arranged and connected 
in the way shown in fig. 45. The trolley is connected with 
a cut-out switch placed under the canopy. Between this 
switch and the compressor is mo & fuse connected to one 
terminal of the latter, the other terminal being connected 
with the auto-regulator, this being in turn connected with 
the ground wiring. As an alternative the auto-regulator 
can be placed between the trolley cut-ont switch and the 
regulator (as shown in the figure). The auto-regulator con- 
sisting of one cylinder, opens or closes the circuit auto- 
matically by the air pressure in such a manner that when 
this is low the circuit is closed and the compressor pumps 
air into the main reservoir till the maximum pressure is 
reached, the circuit is then opened by the auto-re gulator and 
the compressor stopped. The anto-regulator is worked by 
pressure from the main reservoir and connected thereto with 

iping fitted with a cut-out cock near the governor, this 

ing cloeed in case the latter is out of order. When this 
is the case, the switch under the canopy and that between 
the balancing wire and the ч Мои Де have both to be 
opened. The main reservoir is connected by piping to the 
two engineer valves at each end of the car, these latter being 
themselves connected in the same way with the triple valve 
which operates precisely as the corresponding valve does in 
a train worked by steam. Each engineer valve has a cut-out 
cock above the platform for main reservoir and train pipe. 
All these cocks are kept constantly closed, except those 
operating the brakes on the engineer valve. 

The conditions suhject to which a train of cars equipped 
as above must be worked, are the following :— 

1. The stopping and starting of all compressors should 
absolutely synchronise. This is effected by having a 
* balancing ” wire throughout the whole length of the train 
connecting each compressor to each governor on each car. 
With this arrangement and all canopy switches closed, the 
compressors continue working till the last governor cuts out, 
and all compressors can be governed by one canopy switch 
and one governor on any one car. To cut out any one com- 
pressor, it is only necessary for the canopy switch on the 
particular car in question to bs opened as well as the small 
switches near the auto-controller, this being done when the 


Motor Compressors —550 VOLTS. 


| No. of teeth. 


| | сазе | | 

Comp. Cylinder rune H. P. at Armature Gear 
No. CI! r ifeet per : | 
or type. | EMEN n е рак TON | Gear, Pinſon. 
= с мас 7 zx Ante ве 

] | 
А-1 5 x 21 10 | 2 1.350 175 108 | 14 
AA—1 5 x 21 11 22 1350 193 98 | 14 
B—2 x3 2) 4 1100 172 96 15 
C—8 7íx4.35 7 1,150 172 | 107 16 
D-4 8x4, 476, 95 1100 — 182 115 | 19 


The governor or controller is adjusted to cut out the 
current at any desired pressure. The switch controlling the 
current is worked from two small cylinders, one communi- 
gating directly with the reservoir through a double-acting 

ing loaded valve, the other with the exhaust through & 
similar valve, and vice versá. When the pressure in the 
reservoir reaches the maximum, one valve i8 opened to the 
reservoir and pressure admitted into one cylinder, while the 
opposite cylinder is placed in communication with the 
exhaust. The switch is moved and cuts out the current. 
When the pressure falls to the minimum, the reverse takes 
place and the current is cut in and closes the exhaust while 
opening the suction, and the compressor onoe more comes 
into action and works till the pressure in tbe reservoir again 
reaches the maximum. 

Motor compressors are fitted with equal facility to motor- 
cars with one trailer and to trains worked on the Sprague 
multi-unit system where all the independent motor com- 

ra are controlled from the automatic controller in the 

t саг, and the pressure in each compressor and main 

reservoir is equalised by the engineer valve previously 
described. 


Dimensions. | | 


Dia. of |Centre distance 
Ratio. |-— ———— ee -| arma- | between gear Amp. Weight. 
Length. | Width. Height, | "Ure. | and piston. 
oa эе DINE ы, E na x ote 
А і 
77 9 184 | 18 6 635 | 3:9 | 406 
7 | 9)H | 184 , 97$ | 6 | 65 43 406 
64 28 ' 215 | 21 7A |. R 6:5 795 
66 321 94 | 2345, | 8 в 119 950 
6 | 3517, | 95 | 254 | ei 9:7 | 155 | 1,118 


The essential feature of the multiple-unit system of control . 


compressors are not working, and the effect is that the com- 
pressor on this one car only, is cut out. 

The balancing wire is made up in the same cable with the 
pilot motor wires. 

2. The pressure in all main reservoirs should be absolutely 
equal, This is effected by having a special pipe line with a 
cut-out cock at the end of each car, and special connections 
throughout the whole length of the train. In case of 
accident to the insulation coupling or the piping between a 
reservoir and a compressor, a check or non-return valve fixed 
to the opposite end of the reservoir prevents wasting of air 
from other reservoirs. 

8. The train pipe should be arranged precisely as in the 
regular automatic air brake system, extending through the 
whole length of the train, with branches provided with 
cut-out cocks to each triple valve and engineer valve, the 
cut-cut cocks being placed in the vestibule, and also with the 
stop cocks close to the hose coupling at each end of the car. 
In case of accident to a triple valve the out-out cock is 
closed and the auxiliary reservoir is “ bled” by opening its 
drain cock. All duplicate engineer valve cut-out cocks are 
closed for main reservoir and train pipe except those in 
actual use. 
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Fig. 46 shows the latest arrangement by which the motor 
compressors are slung underneath the car body, this contri- 
butes considerably to their noiseless working and affords 
better space for the location of the various parts than that 
below tke car seats. 

The time required to stop with air brakes from the 


instant of application of the brakes as compared with 


mechanical brakes is reduced to one-third. The adoption 
of air brakes has therefore considerably diminished the 
number of collisions on the lines using them, the reduction 


шуу amounting to something like 75 per cent. 


As the majority of accidents occur during the last two- 
thirds of the time expended in stopping by hand brake, the 
protection ufforded by the use of air brakes against injury 
or loss of life to pedestrians is most important. The adyan- 
tage sfforded by their use in the keeping to schedule time 
in ranning is quite as remarkable. This is entirely due to 
the increased confidence induced in the motorman by his 
instant and absolute control over the running, independent 
of personal strength or skill. 


аву, the effect on the life of the brake bloeks is also 


\ 


remarkable, amounting to an increase of some 200 to 400 


per cent. Here, again, the motorman being sure of his 


| control does not so often or so indisoriminately apply the 
| brakes, and henoe their wear and tear is diminished. 


(To be continued.) 


THE REPORT OF THE PACIFIC ICABLE 
COMMITTEE. 


(Continued from page 1014.) 


IL.—WnuaT ROUTE SHOULD BE SELECTED FOR THE 
CABLE ? 
In the instrument of appointment of the Committee this 


question is made to be dependent on the technical possibility 
ok laying the cable, which, as will be gathered from what we 
have written above, is admitted by all the witnesses to be a 
. matter of no exceptional difficulty. | 
_ When asking for tenders the Canadian Government speci- · 


fled eight distinct routes as alternatives, but almost by com- 


mon consent of those interested and consulted, it has seemed 
that to meet all the requirements the cable should be laid 
from Vanoouver to Fanning Island, from thence to Fiji, and 


on to Norfolk Island, whence it should bifurcate to New 
Zealand and to Australia. 

As Mr. W. P. Reeves points out, this route was advocated 
at the Sydney Conference, where it was agreed to unanimously, 


as being to some extent a compromise between the conflicting 


opinions held by the representatives of New Zealand and 
Queensland. It was also pointed out by Sir Sandford Fleming 


|: that it was the only route where a cable could be estab- 
||; lished with advantage, cut off as we were from the possibility 
|! of obtaining a landing on the Hawaiian Islands (which had 
not then been annexed by America), owing to a treaty agree- 
ment between the Governments of Hawaii and of the United 
|. States, and also owing to the dilatoriness of Her Majesty's 


Government in securing one of the outlying uninhabited 


islands near the Hawaiian group. This delay oe of 
this island being formally taken possession of by the 


Government while the matter was under discussion in 
England. As Admiral Wharton pointed out in his evidence, 
“there is very little choice” as to the route which: would 
dni the necessary oondition of touching on British territory 
only. 

It was pointed out by Mr. A. Siemens that it was of course 
advantageous on the score of economy to select a route with 
only comparatively small spans, but this, uuder the condi- 
tions, cannot b» found. In his evidence, Mr. Playford said 
that he thought it was a mistake, & costly mistake, to carry 
the cable from Norfolk Island to New Zealand, as well as 
from that island to Australia, Now, as the length of the 
branch to New Zvaland would be only 587 miles of a cable 


D 


Hawaiian 
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with a small core, costing about £53,000, the cost is com- 
rho a slight, especially in view of the advantages to be 
in 


Had Mr. Playford studied the charta, he would have seen 
that about half way between New Zealand and Australia 
there is a submarine ridge, running approximately N.N.W. 


from Lord Howe Island, and inclading the Chesterfield Reef, - 


besides several small reefs and shallow coral patches, which 


lie between these places. This ridge is about 1,000 miles 


long and about 120 miles wide, and the water over it has a 
depth of about 700 fathoms, while on the Australian side of 
it the depth varies between 2,500 and 8,000 fathoms. On 
the New Zealand side the depth ranges from 1,500 to 1,900 
fathoms. Indications of this danger are to be found in Sir 
Sandford Fieming’s evidence. It is true that the cables 
which were laid between New Zealand and Australia in 1876 
and 1890 have lasted well, the same is the case witb the 
cable laid by a French company between New Caledonia 
and Australia in 1893, although all three cables are laid 
across this ridge. This is, we think, the worst part of 
the proposed line through the Pacific, and it is only a reason- 
able precaution, and not a costly one, to ran a branch cable 
from Norfolk Island to New Zealand, which would be clear 
of the ridge, and thus, in case the Norfolk Island-Australia 
cable breaks down we would be assured of continuity 
between Canada and New Zealand, and also in case of need 
be able to maintain communication with Australia by the 
existing lines. 

In examining Mr. Lucas, Lord Selborne said :—“ Now 
the Telegraph Construction and Maintenance Company, 
which you represent, criticised the proposals rather freely, 
the chairman—Sir George Henry Richards that would be, 
I suppose? (Mr. Lucas: Yes.) He objected to the 
conditions, and he objected also to the routes cffered for 
consideration. Can you tell the Committee what it was 
in the proposals and route that Sir es Henry Richards 
mainly objected to?” Mr. Lucas, р ying, said :—“ Не 
held very decided views upon that subject. In the first 
place, he was very strongly of opinion that the route 
should be the trade route, that the cable should go where 
the steamers call, that it should be laid in as short 
sections as the Pacific Ocean would allow. Then he was 
of opinion that for a cable to land on an island which 
is British was really very unimportant." The reference to 
the unimportance of the landing place being British was 
made more particularly in relation to the cutting of cables. 

In Appendix B, which is a report on the tenders handed 
in, it will be found that the chairman of the Telegraph 
Construction and Maintenance Company objected to each 
of the eight routes specified, and proposed a new ronte 
taking in Honolulu and Samoa. In view of the treaty 
between the Hawaiian and American Governments above 
referred to, it is obvious that this route was an impossible one. 


The Marquis of Tweeddale, who was examined at the same- 


time as Mr. Н. A. Saunders and Mr. F. E. Hesse, expressed 
an opinion almost identical with that of Sir George H. 
Richards, and named the same islands as above mentioned, 
as landing places. In рш disapproval of the proposed 
route, the gentlemen under examination pointed out that it 
was very deep water, and that there was almost always bad 
weather. The Marquis of Tweeddale said that the company 
which he represented “ would be quite ready to negotiate for 
the laying of a Pacific cable on our own account, if we could 
select our own landing places, and the question of tariff was 
placed on a reasonable basis.” He, however, took exception 
to the Vanconver-Fanning Island section, which his compan 

could only use their best endeavours to maintain, an 

charging the Government with the cost of maintenance. Sir 
W. H. Preece also proposed two new routes, the first from 
Vancouver Island to Fanning Island, Canton Island, Fiji and 
New Zealand; the second was similar to the above, but 
incladed Honolulu (between Vancouver and Fanning 
Islands). These routes, inasmuch as one of them includes 
the impossible Honolulu, and both exclude Norfolk Island, 
which was unanimously agreed to at the Sydney Conference, 
may be disregarded. It ie, perhaps, worthy of note here 
that the overground distance between Vancouver Island and 
Fanning Island given by Mr. Preece with 10 per cent. slack 
included, is 2,628 nautical miles, while that put in by Mr. 
Lucas is 8,650, which is, in the case of the former, 86 
miles, and in the case of the latter, 108 miles more than 


is given by Admiral Wharton, an unquestionable authority 
on this subject. The importance of this extra mileage 
in diminishing the speed of a long cable we will deal with 
under the heading of revenue. 


(To be continued.) 


[EnRATUM.—In our last issue the core of the cable laid 
for the Anglo-American Telegraph Company in 1894 was 
given as 450 lbs. of copper and 400 gutta-percha. This 
should be 650 lbs. of copper and 400 lbs. of gutta-percha 
per nautical mile. ] 


MUNICIPAL TELEPHONES. 


THE meeting of the Municipal Electrical Engineers was very 
he eid chosen for the rt of a paper on The 

unicipalisation of the Telephone,” by Mr. A. B. Mountain, 
M. I. E. E., the electrical engineer for the Borough of Hudders- 
field. We publish the paper in exfenso in another column. 
Mr. Mountain feels he is dealing with a question which has 
lately received careful consideration, but without leading to 
that unanimity of opinion which may be considered desirable. 
In his summary of the efforts aimed at telephonic progress 
and the causes of their ill success, Mr. Mountain says that 
the high charges for exchange rentals have led to the intro- 
duction of an immense number of private lines of very little 
general use, which would not have been ereoted if exchange 
rates were lower. Without the information at the anthor's 
disposal, it is somewhat difficult to credit this statement. 
There must obviously be some such cases, but that their 
number is immense is open to doubt. Under the telegraph 
regulations а private line which has not both ends termi- 
nating on premises of the same occupier, pays royalty to the 
State, and can only be erected by the Post Office, or one of 
its licensees. When such a line is under the same owner- 


ship, there may be motives of economy, but more often the 


private line is adopted because of its greater utility under 
M special circumstanoes, than au exchange line woald 
offer. 

Mr. Mountain gives ressons why the telephone should be 
in the hands of the loca! authority rether than the Govern- 
ment or & company.  Nationalisation would, he thinks, 
represent stagnation, as there would be no competition, no 
local control, and no inducement for the local authority to 
assist in developing the system. It should be remarked that 
the competition referred to is not competition in the same 
area, but “the healthy competition between the various local 
authorities which has led to the rapid advance of electricity 
undertakings.” The main point Mr. Mountain is anxious to 
emphasise is the urgent need of development. He contrasta 
an area of 150,000 population having 600 telephone sub- 
soribers, very few residences being connected, with a pleasant 
spot on the Geneva Lake, where he found practically every 
one of any importance was connected to the seg guum Mr. 
Mountain thinks many local authorities are heeitating at 
municipal telephones, fearing the financial reeults may be 
unsatisfactory. gi of the figures lately consid are 
so at variance that he thinks it extremely difficult even 
for an expert to select the right from the wrong. 
Mountain has, therefore, prepared estimates himself, which 
show that even with a £5 rental the result will be perfectly 
satisfactory. | 

There are many points in Mr. Mountain’s paper to 
which those who have studied the telephone question would 
be inolined to take exception; but supposing for one 
moment that his main thesis as to the suitability of 
municipalities to undertake the service were ry pae 
to, it seems to us that it can only be so considered 
in the abstract. Twenty years ago the arguments 
favouring municipal telephones might have been put forward 
in the way Mr. Mountain puts them forward. Asa question 
of practical politics they have no bearing. It is not now a 
question whether a municipality should undertake a tele- 
phonio service in the same manner as they have undertaken 
electric light service, but whether they shall undertake a 
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telephone service in opposition to, and in competition with, 
an already established private service. 

Regarding the paper, however, from the praotical point of 
view, let us consider how far Mr. Mountain enlightens his 
fellow municipal engineers and gives them some definite data 
in place of the uncertainty which he admits to be general. 
His estimate of cost is entirely lacking in elements for discus- 
sion. So many lines so much outlay. It works out at £20 
per line. It may be right, but where is the data? The 
author states that he has carefully consulted existing records, 
and points out that in nearly all cases where the capital 
outlay exceeds £20 subscriber the oost has been 
increased by reconstruction and preliminary investigations, 
which are not now necessary. At the close of his paper Mr. 
Mountain has appended a very useful tabulated statement 
from the report presented to Parliament respecting the tele- 
phone service in various foreign countries. The capital 
outlay is given in the case of 18 towns and the average is 
£23 12s. 6d per subscriber. The majority are single or 
part single and part double lines. The exchanges, which are 
exclusively metallic circuit (one of the necessary conditions 


laid down by Mr. Mountain) number three, and the, 


average capital cost per subscriber is £32 168. 6d. There 
are only two exchanges controlled by municipalities, and 
both are in Holland. The capital outlay in one is £83 6s. 8d., 
in the other £45, giving an average of £39 8а, 4d. per sub- 
soriber, or within a fraction of 100 per cent. above the 
amount allowed by Mr. Mountain. These exchanges have 
certainly not been re-construoted, but there may be some 
circumstances unknown to us which will demonstrate that 
it is more expensive for a Dutch municipality to instal tele- 
Dione than it would be for an English municipality. Mr. 

ountain conld doubtless explain it; but in the meantime 
we are bound to confess that his estimate seems to us to be 
just about as much guess work as its predecessors. | 

The telephone service of Montreaux, to which Mr. Mountain 
refers, is a tribute not to municipal telephones but to State 
telephones. The service in Switzerland, which is commended 
on all hands for its extensivenese, ita low cost, and its general 
efficiency, is what it is, not as the result of any municipal 
help, but because of the unity of control which makes it 
possible to communicate throughout the State on terms that, 
come well within the views of the thrifty Switzer. We 
cannot say what would happen if the telephone service of 
Switzerland were divided up so that each town or even each 
canton had its own service, its own rules and its own 
management all pursued with that friendly rivalry which 
has for its object the demonstration of somebody’s superior 
economy by a fourth decimal, and for its result the 
increase of difficulties in communicating with other towns or 
cantons. 

In case the capital expenditure should happen to be 100 
per cent. more than estimated, there would, of course, be 
some changes necessary in the revenue accounte, leading 
either to an adverse balance, or an increase in the subscri 
tion rate. But apart from this it may be asked whether the 
6,000 subscribers are all to be conneoted up at once, whether 
all are to send their full complement of calls at once. Will 
there not be a period of expenditure in full with & revenue 
only in part ? 

There are many points in connection with the telephone 
service to which municipalities are giving—as they require 
—very serious consideration. In regard to 
important that they should not be misled. In embarking 
on apy new enterprise the expenditure on which cannot be 
acourately gauged, it is invariably the wiser plan to take an 
outside estimate rather than count upon getting through 
with a less cost than any experience shows to be possible. 
It is for that reason that we have taken up some of the 
points in Mr. Mountains paper with a view to prevent 
porsible disappointment hereafter. 


Designs Wanted.—The St. Martin's - in - the - Fields 
Vestry, London, wants designs for electric lamp standards 
and brackets. A premium of £10 is offered for the most 
suitable design, and £5 for the second. Particulars from 
the Vestry Sarveyor, Mr, George Green, at the Town Hall, 


— - 


the cost it is 


ROYAL SOCIETY CONVERSAZIONE. 


THE number of exhibits connected with electricity at the 
Royal Society conversazione on 21st inst. were few, but they 
were mostly of very considerable interest and originality. 
Mr. Mackenzie Davidson’s stereorcopic apparatus for 
Röntgen goreen images marks a further considerable advance 
in the field where he has already done so much good work. 
His previous apparatus for localising foreign bodies have 
aimed at determining the co-ordinates of the body by means 
of photographs, and this had obviously the disadvantage 
that careful measurement and setting ont of the results were 
necessary before the exact position of the foreign body could 
be indicated to the surgeon. For military field surgery there 
is the further objection to the photographic method, that 
it involves the transport of considerable quantities of photo- 


diy pi material. Mr. Davidson in his new apparatus seeks 
to dispense altogether with photography, and to make use of 


the screen images only. He makes use of a шаре 
which has already been used in the production of stereo- 
scopic images by the magic lantern. By means of two X ray 
lampe instantaneous images, stereoscopically related, are 
thrown in rapid succession on a phosphorescent screen. These 
images are looked at ee a rotating disc shutter, so 
arranged that one eye sees only one series of images, and the 
other eye the other series of images. On the axis of the 
shutter disc are two eccentrics set at an angle of 180°, which 
actuate the mercury contact breakera of the two induction 
coils which excite the two X ray lamps. The whole arrange- 
ment is driven by an electromotor on the axis of the disc. 
The speed must be sufficient to ensure continuous images. 
The images seen by this apparatus appear solid, and foreign 
bodies are seen in their true position. If this apparatus can 
be applied directly in surgery, the improvement on the older. 
methods is obvious. 

Mr. Swan exhibited a modified Wehnelt-Oaldwell inter- 
ru = 5 ош of two lead Feo a dilute 
sulphuric acid separated by a non-porous di m of porce- 
lain pierced with small holes of iin size, A pressure of 
100 volts was used in working the coil with this break in 
circnit with the primary. 

Mr. Campbell Swinton also showed a modification of the 
Caldwell interrupter, The area of the opening in the glass 
diaphragm is made adjustable, and the Li pat thereby 
easily controlled. The annexed figure shows the construction 
of the Swinton break. The two electrodes of sheet lead, c 


as 
— fF 
М 3 


and р, dip into dilute sulphuric acid contained in the glass 
vessel A. The electrodes are separated by a hollow glass 
cylinder в, which surrounds the electrode c. In the bottom 
of this cylinder is a valve, E, consisting of a circular aperture 
about 3 or 4 mm. in diameter, which can remain full open, 
or be closed to any desired extent by the conical end of the 
glass rod F. This rod is carried by the screwed tube H 
which passes through the milled nut a, by turning which the 
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valve can be opened or shut to any desired extent. The 
overflow, J, is to allow the surplus liquid in the oylinder, 5, to 
pass off when, as is found to ocour in practice, the level in 
the cylinder rises. This interrupter has the advantage over 
the Wehnelt, that it does not suffer from fatigue, and works 
better with alternating currents. 

Mrs, Ayrton showed some very striking experiments to 
illustrate her theory that the hissing of the electric aro is due 
to the contact of air with the crater. 

Mr. J. E. Petavel exhibited an apparatus, which is the out- 
come of three years’ research, and by means of which the 
molten platinum standard of light can be readily and 
effectively utilised. This standard, proposed by Violle in 
1881, is admitted to be the moet constant available, though 
hitherto the experimental difficulties have prevented its 
general adoption. 

Light being now considered a mode of electricity, a 
remarkable invention in photography by Prof. Wood, of 
Wisconsin, may be looked upon as coming within the field 
of electrical interest. Prof. Wood, by the application of 
purely scientific methods, appears to have at length solved 
the problem of photography in natural colours. Negatives 
of the three primary colours are taken, as in the Ives’ 
process ; but in printing from these negatives, a diffraction 
grating, with a definite spacing for each colour, is saper- 
imposed on the negative. The printing from all 
negatives is combined to produce a single positive trans- 
рагепоу. When this transparency is viewed through a slit 
at the focus of the lens which concentrates the light, the 
object is seen in its true natural colours, which far e 
in brilliancy anything hitherto produced. Obviously these 
colour photographs can be multiplied by the ordinary process 
of contact printing. 


THE INSTALLATION OF STEAM BOILERS. 


III. 


IN the construction of a boiler there are five mechanical 
operations to which attention may be drawn, namely, panch- 
ing, drilling, drifting, planing, and riveting. The firet is 
obeolete. A gocd sharp punch with a clean edged boleter 
does not, perhaps, much damage a plate, but a punched hole 
unless done at two operations is conical, and weakens the 
plate to a greater extent than that proper to the size of rivet 
ate unilees the plates are put together with the larger 
ends of the holes together—a practice inimical to tight rivet- 
ing and not to be allowed, Then punches and bolaters 
never do keep in order for long; it is difficult to secure 
accuracy, and plates become stretched and buckled by the 
operation. Multiple drilling helps the more mechanical 
operation of drilling, and with modern machinery all the 
holes of a boiler shell are not only drilled radially but true 
to pitch by twist drills which alone ought to be allowed, or 
o:her forms of fluted drills. But when drilled the plates 
must be taken apart and the edges of the holes cleaned with 
a rose bit to remove the burr and take off the sharp edges of 
ЫР?” ly so-called is th f drawi 
rifting properly so-called is the operation of drawing 
together unfairly- кес holes so ав to enable a full rivet 
to be inserted. Holes more than half blind to each other 
were thus forcibly made true, and the evil is so obvions, that 
even were punching in itself better than drilling, the neces- 
sity for drifting would still condemn the practice. As we 
have already pointed out, a drilled plate, drilled in place, 
with all its fellow plates and butt strips in position, may 
legitimately be drawn to place with a blunt drift. What has 
been truly driiled cannot very well be seriously damaged 
when put together again with any ordinary care, and such 
necessary precautions a8 first putting in rivets at long spaces, 
БО us to prevent the squeezing up of the slight inaccuracies 
or slackneeses of a seam into one pitch length. Two 8-feet 
rings of plate cannot be put one inside another without any 
black, uud even a sixteenth of an inch in a circumference 
woud i ke кп Пу arch on the out ide plute when all run 
i 1% le 23 „ c between a0j.cent rivets, The planing of 
ail plate cuges is ueelul ш trueing up the plates to size and 


removing all roughness, as well as preparing for the better 
fullering of the plates after riveting. 

The actual operation of riveting is now almost always 
effected by hydraulic pressure. There is а good deal of varia- 
tion in practice. Ii will be во сіерё to say here that the 
rivet when put in ought before closing to b» already a close 
fit in the hole—it should requirea blow to knock it in. Then 
a rivet must only bə moderately heated. It must not be so 
soft as to flow like wax and exert undue bursting pressure on 
the holes and subsequently to shrink to a loose-fit, The 
rivetter shculd first press upon the. plates which are brought. 
forcibly together, then the pressure to close the rivet is 
brought into action. This prevents the riveta being equec zed 
between the plates, a fruitful source of trouble with unclosed 
plates. Some boiler makers caulk a boiler inside, and for 
this purpose they will make the inside batt strip narrow, as 
shown in our illu-tration, in order that the caulking may be 
done near the close-pitched seams. In the more correct prac- 
tice of outside caulking the narrow plate is put outside for 
the eame purpose. Other makers keep both cover plates 
wide. There are various diffizulties ae regards steam tight- 
ness brought in by the use of batt or cover strip joints, and 
the outer strip on the smaller rings of a shell rcquires to be 
thinned down and tucked in between the plates ut the ring 
seam, for it cannot be end caulked, the edge being out of 
reach. There is still much inside caulking carried out, but 
it ia not desirable. 

With high pressures the space occupied by a seam is oon- 
siderable. Rivet seams must come above the water line, and 
they must also break joint with each other. As only one 
joint, fortunately, now oocurs in each ring of end plating the 
joints in alternate rings occur alternately right and left of 
the boiler crown, i. s., of the vertical diameter. The oocur- 
rence of these wide butt strips renders it impracticable to 
attach the angle bars for such gusset stays as come in line 
with the riveted joints on the first and second ring of plates, 
to euch plates. Internally, therefore, the attachment of the 
gusset stays and the length of the guasets is not symmetrical. 
The stays must be attached to that plate, be it the firet or 
second, which is not jointed. Thus on opposite sides of the 
vertical centre line the corresponding gusset stays will differ. 
This is not a matter of importance, but with modern 
pressures the rivet seams are beooming so very cumbrous 
that welding of longitudinal joints ought to be considered, 
especially now that it has been so long proved perfectly 
satisfactory for the furndces. Better still would be the 
rolling of the plates as solid weldless rings. In bending 
plates there is always the difficulty of carrying the true 
curvature right to the ends of the plate. This is effected 
with tolerable accuracy by boiler makers, who use a heavy 
carved former plate to compel the n being bent in the 
rolls to curve correctly up to its ends. Solid rolled plates 
would avoid this; they would save about 10 per cent. of the 
plate now used in the shell of the boiler, and they wonld 
Increase the strength of a boiler by from 16 to 80 per cent., 
according to different authorities. We think it safe to say 
that the economy in plate and the additional strength 
together would reduce the weight of a boiler for a given 
pressure at least 25 per cent., and this with a certainty of 
strength when solid rolled that might still be doubted with 
a welded joint. We sre fully aware that an advantage 
claimed for a welded joint is that when exposed to over- 
pressure it will begin to fail, and become £o leaky before it 
gives way as to let all pressure escape. 

This is doubtful. The recent explosion at Barking at an 
enormous pressure did not appear to have had any such 
effect on the shell. The boiler sat still and made no sign of 
its internal troubles, and the shell finally failed only when 
such internal forces were set in motion by the failure of 
some other parts first. We are inclined to doubt this шег of 
riveted joints. If the Manchester Steam Users’ Association 
are correct in their recent statements as to joint strength, all 
rivet seams are extremely doubtful in respect of their calcu- 
lable strength. Given a demand by boiler users for welded 
ringe, and there would soon be demands for such rings upon 
the plate mille. It is a very usual practice of engineers to 
decry certain methods until they themselves possess appliances 
for carrying them ont. As soon as such appliances are 
obtained virtues are discovered in such methods. Now that 
а full siz: Lancashire boiler shell can be made from four 
rings of plate, the inconvenience, attaching to the gusset stay 


4 « 


Vol. 44, No. 1,127, Јон 30, 1899.) 


THE ELEOTRIOAL REVIEW. 


1057 


attachments will be increased, and everything points to the 
desirableness of solid rolled plates. Ingots would be no 
larger that at present. They would be less, as a fact. The 
main difficulty would obviously be the proportioning of the 
ee to suit the correct circumference and thickness o 
Plate. ` 


(To be continued. ) 
eee 


HIGH SPEED CONTINUOUS CORRENT 
TRANSFORMERS. 


Last week's issue of a contemporary contains an article by 
Mr. E. K. Scott on continuous current transformers which is 
certainly very interesting and may lead to radical changes in 
such machines. 

Mr. Scott shows by means of curves that the cost per kilo- 
watt of continuous current transformers is roughly five 
times that of alternating current transformers, while the 
ratio of weights per kilowatt is approximately three to one. 


If continuous currents are to go ahead, a remedy is 


required by which the cost and weights of the two types 
may become more nearly equal. The remedy suggested is 
that the speeds of rotation of continuous current trans- 
formers should be greatly inoreased. As Mr. Scott argues, 
there are no difficulties regarding pulleys and belts to be 
overcome.  Hydro-extractore, cream separators, and steam 
turbines are run at 3,000 or 4,000 revolutions per minute ; 
why cannot sach high speeds be applied to motor gene- 
rators? In order to make this more practicable it is sug- 
geated that the shaft should be vertical instead of horizontal, 
as has hitherto been the custom. “It might be at first 
supposed,” says Mr. Scott, “that putting the armature 
spindle on end would cause a good deal of friction and wear 
on the footstep bearing. This need not be so, however, as 
the footstep can be relieved of & considerable portion of the 
weight by the simple expedient of placing the armature core 
or cores out of centre with the field magnete, so that directly 
the coils are excited there is a strong upward pull. It is 
common knowledge that the mere proximity of the fly-wheel 
of a Willans or Belliss engine causes the armature to be 
placed 4 inch or more ont of centre with its field magnets, во 
as to neutralise the end thrust, and the writer therefore feels 
sure that this effect could be utilised to efficiently relieve the 
weight on a footstep bearing.” 

If a 30-kilowatt motor-generator ordinarily running at 
750 revolutions per minute might be speeded up to 4,000 
revolutions per minute, the weight per kilowatt would 


be reduced to one-fourth and the price to about one-third of , 


their present values. 

The idea of such high speeds in connection with direct 
current machines is novel and requires time to digest. Doubt- 
less Mr. Scott has considered all the contingencies which 
might arise, and his opinions put forward thus forcibly merit 
all consideration from others. 

As is remarked in another column of the same issue of our 
contemporary, it is impossible to dogmatise until a machine 
of the type indicated has been built and tested. We, how- 
ever, venture to hazard our own opinions, which may possibly 
suggest further ideas. | 

irect current machines, be they generators, motors or 
motor-generators are troubled by that necessary adjunct the 
commutator, and, unfortunately, the motor-generator requires 
two commutators. At low speeds the commutator is quite 
troublesome enough ; what will happen if the speed is so 
greatly increased ? The wear and tear will surely be much 
greater, the short circuits more frequent and the cost of 
renewal increased. Sparking difficulties will ba increased on 
account of the higher electromotive force of self-induction on 
break as the brush passes over the commutator segmenta. 
We do not say that these are insuperable objections, but 
they will certainly present considerable difficulties, and it 
will require much patience and skill to overcome them. 

It is not to be supposed that motor-generators can ever 
successfully rival alternating current transformers, in which 
the only considerations which need care are those of insulation 
and ventilation. The difficulties are obviously increased 
when in addition to these the questions of lubrication, cen- 
trifugal force, sparking, &o., are involved. 


It is quite common for alternating current transformers 
to be used to step down from or up to 10,000 or 20,000 volts, 
and cases are known in which nearly 200,000 secondary. 
volts have been obtained with considerable power behind 
them. Such results can never be obtained with motor- 
generators, and where high voltages are required alternating 
currents become a sine gud non. Still, there will, for some 
time to come, be a remunerative field for direct current motor- 
generators, and Mr. Scott will have obtained a valuable result 
if he succeeds in building machines such as he describes. 


REDUCTION OF TELEGRAPH RATES TO 
INDIA. | 


We learn that Sir Edward Sassoon, who is chairman of the 
Committee recently formed amongst members of the House 
of Commons for the purpose of arranging a reduction of 
the excessive rates charged for telegrams to India, has given 
notice of the following resolution for an * early day " :— 


To call the attention of the House to the very high tariff for foreign 
messages maintained by telegraph companies here, with special 
reference to the flagrantly extravagant charges on Indian messages, 
and to move for the appointment of a Select Oommittee to inquire ` 
into the whole circumstances connected with the virtual monopoly 
enjoyed by these companies. 


It is understood that Mr. Henniker Heaton will shortly 
pub & question as to the willingness of the Government to 
grant such an inquiry. | 

The subject is certainly well worth inquiring into. For 
some years past we have drawn attention to the remarkable 
disproportion existing between the amount charged per word 
telegraphed to India, and the amount per word for telegrams 
to Australia. Inthe former case the rate word is 48., 
in the latter, about twice as far off as India, the rate is 4s. 9d. 
per word. Through the evidence given by the Marquis of 

wecddale (the chairman of the Eastern and Eastern Exten- 
Bion Companies), and Mr. Hesse (the manager of the Eastern 
Extension Company), before the Pacific Cable Committee, 
we are now in a better position to understand the “true 
inwardness” -of this matter than we have hitherto 
been. In this evidence we are told that the sum of 
48. 9d. per word, which the public pay for telegrams 
between Australia and London, is divided up as follows : 
7d. goes to South Australie, which owns the land- 
line which traverses that Colony from north to 
south; 13d. goes to Java, where all three cables from 
Australia are landed, and the landlines of which form the 
only alternative to the solitary cable from the Dutch landing 
place to Singapore; 34d. is paid to the Indian Government 
for the transit over the landlines from Madras to Bombay ; 
and 2d. to the European Administrations. As to the 2d. 
paid to the English Government, in the case of a telegram 
to London, this appears from the evidence to be due for 
landline rents. These out-payments amount in all to 1s. 2d., 
leaving 8s. 7d. per word to be accounted for. As far 
as the 3s. 7d. is concerned, it appears that the total 


European-Australasian traffic during the year referred to 


was £310,000, of which the Eastern Extension Oom- 
pany, the proprietor of the lines from Australia to India, 
took £200,000. The joint-purse lines from India to 
England taking the remaining amount in the following 
se pa :—The Eastern Company, £88,000 ; the Persian 
ulf Government line, a little over £8,000, and the Indo- 
European Telegraph Company, £13,000. From this we 
ather that, of the 38. 7d. per word above mentioned, the 
tern Extension Company olaim for their line between 
Australia and Madras two-thirds of the net rate, or, say, 
28. 44d., while the amount received by those who forward 
the message on from Bombay to London is only 1s. 24d. 
This is a very striking figure, and one which we recom- 
mend to the attention of Sir Edward Sasscon’s Committee, 
and others interested in securing reasonable rates to India. 
We have it here clearly before us, on the best of authority, 
that a message originating in Australia is carried from 
Bombay to London for 1s. 44d. per word, if we include the 
2d. a hae to meet the terminal or transit tax in Europe. 
With this figure before us, we can well understand the strong 
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objection made by the Indian public and their correspondents 
to the 4s. per word which they have to pay for a telegram 
from Bombay to London, or from London to Bombay. The 
grievanoe under which the Indian telegraphing public has 80 
long suffered can be easily understood when the value of 
the above comparison is realised. It means that, under 
present conditions, the Indian public are paying 28. 73d. 
more per word for the transmission of their messages to 
London, than is paid by the Australasian public for the transit 
of their messages from India to England, exactly the same 
distance, over exactly the same route. 

The most reasonable conclusion to be drawn from a study 
of this anomalous position appears to be the following :— 
The Eastern Extension Company some years sgo had to 
redu»e their rate from 93, 4d. to 4s. 91. per word, in view of 
the support which the Australian Governments might other- 
wise have given to a competing cable across the Pacific, and 
owing to this, the Eutern Company have come to their aid 
by taking a diminished share of the profits, as far as the 
Australasian traffic is concerned. We say profits advisedly, 
as it would obviously be unfair that the shareholders of the 


Eastern, or the Indo- European Companies, should bear the 


burden entailed by carrying Australian traffic over their lines 
from India, at cost price only. Assuming then that a profit 
is made on the carriage of Australian traffic from Bombay to 
London for 1s. 44d. pe word, it is evident that India is very 
unfairly treated in this respect, and the remedy is equally 
evident. It was only owing to impending competition that 
the Australians forced a lower rate from the Eastern Exten- 
sion Company, and it will only be in а similar way that India 
will free herself from the serious burden which has so long 
been imposed upon her by the Eastern Telegraph Company. 


CORRESPONDENCE. 


Wholesale v, Retail. 


With reference to Disgusted Retailer's" complaint pab- 
lished in your issue of the 16th, perhaps the wholesaler’s 
side of the question might not be altogether amiss, and 
having been for 10 years in the employ of one of the largest 
supply houses in England I claim some experience in this 
direction. — 

The case which your correspondent cites certainly ap 
| vs the п to be s 5 one, and A apeh n 
that a self-respecting firm wo owingly, be guilty 
such conduct. “Disgusted Retailer” does ie say if the 
firm in question supplied the goods knowing that they were 
supplying his customer, as if not there may be some alight 
excuse found in the natural objection which any salesman 
would have to relinquishing an order, but if 4 Disgusted 
Retailer” informed the firm in question that he was 
negotiating for the sale of a dynamo of their manufacture, 
and they still supplied direct to his customer, there is no 
excuse whatever, and he has at least my personal sympathy. 

As having a bearing on this matter, however, 1 should be 
glad if I can trespass on your space sufficiently to air some- 
what the perplexities which sometimes beset the wholesale 
supplier. Daring the whole of my experience I have found 
it most difficult to draw a hard and fast line between those 
people who are, and those who are not, entitled to trade 
terms. For instance, besides the actual electrical profession, 
there are subsidiary or allied professions or trades which to 
the electrical engineer pure and simple would not always 
appear to be entitled to trade terms. To quote an instance, 
a client of mine called upon me not many days ago etating 
that he had been tendering for a job at a large wholesale 
provision dealers, but when he came to the push for the 
order he was met with the remark that his price was too high, 
and that the goods could be bought of the firm I represent, 
less trade terms, Ол the face of it this man had a legitimate 
grievance, but on investigation it came to light that the firm 
in question, besides being provision dealers, were also 
universal providers on the same lines as the Army and Navy 
Stores, &., and consequently entitled to trade terms. 
Besides universal providers, however, might bə mentioned 
the following: —Plumbera, gasfitters, builders and decorators, 
shippers, ironmongere, upholsterers, opticians, chemists, all 


e 


branches of mechanical engineering, photographic and 
scientific apparatus dealers—all of which expect to receive 
trade terms off any electrical apparatus they may require, 
and if they cannot receive it at one firm pet Pra go else- 
where. Of course, some of the above are undonbtedly entitled 
to trade рсе but others there may be some slight question 
about. It would be very interesting to learn the opicions 
of your correspondents on the matter. I feel quite eure that 
the suppliers of electrical apparatus would welcome any prac- 
ticable suggestion that would render it possible for them to 
draw a hard and fast line between the trade and those not in 
the trade. 

I would point ont, however, before concluding, that the 
public are ды! frequently brought into direct contact with 
wholesale suppliers through the lack of enterprise on the part 
of the British tradesman in bringing electrical goods under 
their notice. It is a fact that in this country there is a 
large percentage of the population who are ignorant of the 
existence of certain invaluable commodities, until they are 
sometimes enlightened by the foreign news column of a 
daily newspaper. It is thus that the Americans, Germans, 
&c., frequently obtain credit for being far shead of us in 
electrical matters, when, as a matter of fact, although in 
some cages it may be true, yet in others we can leave them 
behind ; but our middleman is not enterprising enough to 
get at the public to the same extent as the American or 
German. He does not understand the difference between 
^ making trade” and “ waiting for it." Of course there are 
exceptions, but I am afraid the above is the rule; the con- 
sequence is, when the attention of a private individual is 
drawn to the existence of any particular apparatus that he 
would like to have for his own use, he does not generally 
think of applying to a local electrician, or allied tradesman, 
bnt obtains, perhaps through an electrical journal, the names 
of one or two large wholesale suppliers from whom he can 
get reliable information. | 

I do not remember ever to have seen an advertisement of 


an electrical fitter in any public journal, newspaper, or 


magazine, that have come under my notice. In the trade 
journals, it is true, advertisements do appear, but these are 
not the journals that get into the hands of the public, and 
even these advertisements, 90 per cent. of them, are those 
of wholesale suppliers. What is wanted is more energy on 
the part of the trade, so that the British public are educated 
in respect of the various appliances and conveniences which 
electricity places at their service. This cannot ba done by 
the wholesale supplier, or the trade would object ; it ie, there- 
fore, entirely in the hands of the latter to bring about an 
increased demand for electrical appliances. 


Manufacturer and Designer. 


Electric Piping. 


The whole electrical community must be indebted to you 
for so liberally opening your columns to the free ventilation 
of any and all opinions and ideas that may assist in solving 
this perennial question of “ electric wiring.” The relative 
position of “ wiring " interests во vitally affeota the progress 
of the whole electrical industry, that until more satisfactory 
bases are agreed upon, the matter cannot be kept too promi- 
nently before the profession. І : 

In case the approaching holiday season, or the increasing 
* personal heat" makes it necessary for you to put the 
closure upon the interesting discussion proceeding under the 
above heading, I ask to be allowed at this juncture to examine 
the views already expressed in the light of my particular 
doctrine. | ‚ 

To-day it is universally admitted that wiring rales have 
to be simplified; but until we get some definite consensus of 
opinion upon, and consequent standardisation of the many 


 syatems of wiring, it is to be feared that we shall not get a 


satisfactory and uniform set of rales. 

I am inclined to think that had not the correspondence 
opened upon a somewhat “ гей herring” track in regard to 
the question of firat cost, the subject would have been dealt 
with more generally from the point of view of practical 
requirements and perfect application. The general opinion 
in respect to the various systems appears to be that each one 
fills come particular function better than its compeers, and 
that there are many particular fields for application. Looking 
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at the question broadly, however, it will be admitted that 
greater uniformity of system must be of immediate advan- 
tage to workman, contractor, and the public, and just as gas 
light service has been developed upon standard lines which 
are applicable to practically all conditions of work or classes 
of buildings, so some uniformity must eventually result 
amongst systems of electrico wiring. 

On the other hand, it is true that “first cost” is a main 
condition that has heretofore largely controlled electric 
wiring development. The general tendency has зер towards 
using those materials which are less costly in themselves, 
without regard to the fact that it is the “labour element 
in wiring construction that has always been the uncertain, 
uncontrollable, and dominant factor. 

It seems to me that the true solution of the problem of 
meeting lower “ first cost,” or cheapness, in respect to mate- 
rial and labour combined, must bs found in the opposite 
сте by the introduction of higher quality material 
that shall be capable of satisf ying t necessary require- 
ments in such a manner as to ov ow the importanoe of 
the “labour” factor. 

We now generally recognise that it is “insulation” of 
the conductors which we have to permanently secure, and 
that all insulating materials are not only expensive in them- 
selves, but wanting in constant physical and mechanical 
strength, and for these reasons present difficulty of installa- 
tion, with considerable dependence upon good workmanship 
and the continuance of predeterm conditions. You 
virtually put this in a few words in the opening passages of 
your article (ELECTRICAL Review, March 8186) when you 
say that it seems “that the time has come when some 
definite expression of opinion should be made in reference 
to the rr protection which should be afforded to the 
insulation of the wires. 

Going further, since experience has shown that electric ser- 
vice can be satisfactorily effected with one conductor kept pro- 
perly insulated, why should we double our difficulties by seeking 
to keep insulation on both conductors? In other words, why 
do we not adopt “earthed outer" methods as offering a 
most convenient disposition of material? Had the originators 
of the pioneer concentric” systems given more attention to 
their “ labour item " cost by looking to the mechanical per- 
fection of their constructive details, I think the success of 
this principle of installation would have been more rapid, 
and that it would have stood out more prominently as a 
signpost towards true development. 

o the writer, then, progress seems possible in these two 
main directions. As regards the first, I am endeavouring, 
as you are aware, to promote the introduction of a “ steel- 
armoured insulation," and although you say that I put for- 
ward “apparently heretical claims” on its behalf, I am content 
(providing I can escape absolute martyrdom) to suffer this 
criticism whilst awaiting the better recognition of the 
principle. . Z^. ! 

The wiring system I am advocating in connection with the 
Conduit and Insulation Company is thought to embody the 
above principle of armouring —in its electrical and 
mechanical entirety—and to oover all practical conditions. 

Whilst thanking you for having published such & full and 
complete description of the detail parts of our system, we 
trust you * e to take issue with yon = some of ге 

ints уоп make when discussing our m under its elec- 
00 паев, You consider our land ander four headings : 
— 1 


echanical strength; (2) Inoombustibility; (8) Insa- · 


lation; 9. Convenience in wiring. Although we are glad 
to note that your summation under each heading must be 
considered favourable to us, you make some statements which 
we think can be rebutted. 

Under your heading (2) yon state that “if a workman 
is sufficiently careless to scrape the insulation off the wire, 
there is no reason why he should not equally well damage 
the insulation inside a box or the conduit." Surely you 
overlooked your previous conclusion that although the metal 
piping we employ is not quite so thick and as strong as 
ordinary gas pipe, it is, no doubt, “amply strong enough,” 
and (as one of your contemporaries expresses it in the'r 
Review of Reviews) this criticism is captious, from the 
fact that it is easier for workmen to tread accidentally on a 
‚сой of wire “than on the inside of a metal pipe“. 

- Coming to your third heading, in which you state that 
* infinite precautions must be taken when employing gas 


pipes and other forms of bare metal conduit, we would point 
out in oom n, that upon the adoption of our insulated 
conduite, the necessary precautions need only de few and 
definite. You say it is not stated how surface leakage is 
to be prevented," to which we would reply that surface 
leakage in all metallically-armonred wiring systems usually 
occurs at the jointing and outlet pointe, and as in our system 
we consistently arrange an insulating lining inside all joint 
and outlet boxes, we find in practice that surface leakage can 
be reduced toa minimum. Your point as to “ water, lime, 
and other foreign substances petting into the conduit and 
boxes,” is, we admit, applicable to all conduit systemr, but 
we find that such su ces have less effect on our 


bituminous insulation than upon its armouring, and since we 


urge that our conduit system should be completely installed 
and “plastered up” before the wires are brought into the 
building, there is every reason that the race-ways will be 
cleared of any fereign materal that may get into them before 
the wires can be passed through. As to the “ inducement 
to the contractor to be wicked enough to put an inferior 
class of insulated wire into our conduit,” we would point out 
that every wire should be accessible, and can, therefore, 
always be examined; whilst our experience with a “bare 
per” conductor arranged in an earthed-outer system, 
shows that the insulating lining we employ can, if necessary, 
be completely depended upon by itself. 
we consider that in the process of development it 
would be only a half measure, we have hitherto refrained 
from advocating the use of insulated wires other than the 
nt accepted в s. The use of cheaper wires 
would indeed lessen the oost of our system, and, we think, 
without any increase in fire risk, for looking to the 
and increasing use of “ flexible cord,” (installed under open- 
air conditions), where would be the risk of employing wires 
of similar quality n ro foi - under floors and in walls— 
p they were run in an armoured insulating tube ? 
uch practice, however, cannot fully meet the question of 
how to compete in first cost with ordinary pipe service, 
for the placing of two wires in any kind of pipe already makes 
its coat excessive without regard to the cost of the insulation. 
You make the statement that were wires with less insu- 
lation used, there would be no epecial advantage in the 
matter of сов“, “ becansethe insulated conduit has to be larger 
by the thickness of the insulating lining, and therefore more 
expensive in proportion.” In doing so, are you not forgetting 
that as now made our conduit has the same inside ard 
outside diameter as standard gas piping, and overlooking 
the fact that oa eg in other countries is showing 
that where no insulating lining is employed, it is necessary 
to provide the wires with an extra braiding (consequently 
inoreasing their diameters) in order that they may better 
withsta nd the io pii: in? per 20 а fact that тоа 
ordinary metallic piping is specified, most consulting 
engineers call for “suitable bushings " to be provided at the 
drawing in pointa? As a matter of fact, therefore, the 
working diameter of the bare tube is practically limited to 
the inside diameter of the bushing. Oa the matter of 
oo diameters, therefore, the question seems as broad as 
it is long. 
The “continuity” of our insulating lining is assured by 


the process of manufacture, and you will have noticed that 


none of your varity segs who have had practical experience 
with our material have raised any criticism on this point. 
The joining of the pipe is, of course, ita weakest point, but 
our conduit, with tightly screwed joints, when p'aced under 
water, and test made to a bare copper wire inside the lining, 
will show an insulation resistance of 20,000 megohms per joint, 
and this can b» still further increased if extended experience 
shows the necessity. I think you will sgree that “this 
weakest link" is а tolerably strong one. 1 might here add 
that the simple “ millivolt" test referred to by Mr. Schwartz, 
of the South-West London Polytechnic Institute, provides 
not only a means of checking the metallic perfeotion of the 
joint, but also serves as a guide to its insulation resistance, 
Although we have in England no effective means of esti- 
mating the actual fire loss that occurs thrcugh electrical 
agency, I accept your criticism as to the undesirability of 
harping upon the electrical “fire bogey ” and agree that the 
electrical engineer should make it his aim to minimise the 
danger in the eyes of the consumer. Yon will sgree, how- 


ever, that amongst ourselves, all the possible dangers should 
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be known, and I still maintain too much reliance is being 
placed in the fuse (referred to by you as “the slender 
thread that stands between perfect security and complete 
combustion ' as ‘he means of providing safety.” 

For an analogy, you say that “one should not argue against 
the sale of razors because sometimes people cut their throata 
with them”; on the other hand, you will allow that if razors 
were always placed in the hands of children it might be wise 
to sell them under additional precautions. You state that 
“a person who inserts a copper wire fuse in the place of a 
tin one, deserves no more sympathy than the man who ties 
down a safety valve,” but you forget that those usually 
placed in charge of a safety valve are so employed because 
of their trained experience. Fuses are undoubtedly usefal 
in the hands of a trained electrician, but if the public are 
called upon to pay 10s. a time for their replacement, it is not 
to be wondered at that they often prefer to replace them 
themselves. Further, if the public is as you suggest, to gain 
its knowledge by experience, may not such experience be 
as injurious to electrical interesta as it would be coatly to 
them? On the whole, therefore, I prefer that common 
sense should be found by the experienced electrician, and 
that he should provide the public with a method of wiring 
which relied upon ita inherent qualities for safety, rather 
than upon auxiliary devices which have to be placed in the 
hands of others. 

The correspondents who testify to the facility with which 
steel armoured insulating conduit can be bent cold on the job, 
answer your question as to how our conduit can be made to 
cross girders, and dodge gas and water pipe systems, and 
discounts the advantage you state ordinary gas pipe offers, in 
that it can be made red-hot at the forge, and set to the 
exact curve required. Your correspondents also indicate the 
difficulty that exists in handling and bending an “open 
seam ” or split tube, better known in the Birmingham bed- 
stead trade as “olose joint steel tube.“ You suggest that 


many arguments and points made against plain iron and | 


steel piping can be overcome by the use of weldless steel 
tubes; but here, again, it will be found that their high first 
cost prevents their receiving a fair trial, particularly when 
laced on the same basis for competition (by * Rules and 
egulations ") as any “tube” or “trough” drawn up from 
the strip, and which makes no pretence to having water- 
tight qualities. It should be noted also that in spite of the 
introduction of several “ tubes of this nature (many even 
falling below “nail proof” thickness in material), wiring 
per se has not, as you yourselves point out, really been 
cheapened, во that unless it is for ever to remain a luxury 
to the few people well-off, it would seem necessary to 
inaugurate some radical change from our present methods. 

I admit that the question of earthing one pole of instal- 
lations supplied from public mains is a very large one, but 
if the supply companies have “excellent reasons " for steadily 
refusing to sanction this practice, it is full time we were told 
about them. It seems that it is upon this point that further 
discussion should be invited, and if serious objections can be 
put forward, let us try to design suitable street main services 
and reliable “low cost” wiring systems, so as to place 
electrical supply within the reach of the majority. 

The writer's opinion is that the word “earthing” leads us 
to surmise difficulties, and that the ground would be cleared 
for discussion if we talked of earthed concentrio systems as 
those which had one conductor arranged at earth potential, 
and keep in full view the fact that this conductor should be 
of ample capacity to carry ita current with a very small drop 
in voltage. 

Under the present allowance of 2 per cent. drop on & 
house circuit, one volt would be the potential difference 
between the extreme ends of the “outer conductor.” Can 
electrolytic troubles, due to the work of the wiring contractor, 
be conjured up under these conditions ? On the other hand, 
it must be allowed that the central station engineer will cer- 
tainly have his particular conditions to consider, but is he 
willing to admit that he cannot arrange to take care of his 
part of the contract? Can they not let us have “ more 
light" thrown upon the troubles to be expected under such 
conditions ? If we are allowed to maintain “ insulation ” 
upon one wire only, the “cost” qaestion is more than half 
tolved, and the possibility of providing efficient mechanical 
and electrical armouring can be squarely faced. 

The recent “ free wiring " development shows how station 


the pu 


loads can be increased in every kind of district, but does not 
really strike at the root of the question. What we want is 
fair and equare competition with gas service in respect to 
cost, convenience, and applicability. : 

If rules and regulations did not tie us down, practical 
testa and experiments could be more readily conducted with 
a view to elucidating the above questions, for so far fact and 
evidence distinctly encourages us to persevere in the direction 
of higher quality material. | 

Our poetic imagination even suggesta some such modifica- 
tion of your Lewis Carroll stanza as :— 

The wireman and the carpenter 
Were at ч шш; - 
W 
A better p of insula ation. j 
" Earthed outer" ways had come to stay, 
Bo they bad lost life's station! 


Naturally it cannot be that any change or development 
takes place without opposition, Prejudioe and custom are 
too deeply rooted, vested interests create opposition, and dis- 
couragement must be faced from authorities and workmen. 

The same main idea seems to be at the bottom of it all, 
(and with a double apology to your poetic muse) it can be 
expressed like this :— 

р dd your NE g 
о his carpen 

“ Bat conduit men are fitters ! 

Unless we s 

Oar ‘job’ they'll fill, 

And where are we poor critturs ? " 

In respect to the particular canoe in which I have 
embarked in order to meet the storm of discussion, if it is 
not designed to survive, the sooner a man-o’-war in the 
shape of a thoroughly practical wiring system comes along 
and swamps me, the better it will be for the peace of our 
many distracted contractors and . 

Fred. Bathurst. 


July 28rd, 1899. 


Formers for Eickemeyer Coils. 


I should esteem it a favour if any of your readers could 
give me any idea of the shape of formers used for Eicke- 
meyer armature coils; also if this winding is a valid patent ; 
if so, what is the patent number and date? · : 

Thanking you in anticipation of your kindness in pub- 
lishing the above in your next issue of the ELECTRICAL 


REVIEW. 
J. W. Holt. 


` The Measurement of Alternating Currents. 


In Prof. Ayrton’s paper on the above subject, as reported 
in your issue of Jane 16h, methods of meaauring alternating 
currents are given, and errors and defects in instruments for 
are pointed out. The necessity for an apparatus 
for testing the insulation of cable when laid is also referred 
to. The author does not seem to be aware of the existence 
of (1) Lord Kelvin's ampere balances, (2) Lord Kelvin's 
multi-cellular electrostatic voltmeters, and (8) Lord Kelvin's 
insulation testing set. | 

1. I take this opportunity of pointing out that the Kelvin 
ampere balance is designed and largely used for measuring 
alternating as well as direct currents. It is generally recog- 
nized as the most accurate and convenient means of making 
measurements of current. On alternating circuits no error 
is introduced by changes of periodicity. | 

2. Regarding the electrostatic voltmeters :—From this 
type of instrument it is impossible to dissociate the name of 
Lord Kelvin. His multi-cellular electrostatic voltmeter is in 
use in nearly every central station and electrical laboratory. 
It is recognised as the standard instrument, being alike 
suited for use on direct or alternating circnita, and free from 
error due to stray magnetic fields or temperature. In this 
instrament (as its name implies) the fixed inductor consists of 
а number of cells, and on the movable system are provided a 
corresponding number of vanes. In this way sufficient ` 
working force is attained without resorting to the very ques- 
tionable method of coating the cells or vanes with mica or 
enamel to prevent brush discharge or sparking. АП Kelvin 
multi-cellular electrostatic voltmeters are ed to with- 
stand without sparking or brush discharge a voltage equal to 
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at least double the maximum scale reading. There is no 
error from pivot friction, and the damping can be made 
abeolutely perfect. 

8. Lord Kelvin's testing set for the measurement of insu- 
lation resistance is an apparatus contained in a small case 
weighing about 14 Ibs. It is arranged to fit on a tripod 
stand for convenience in making tests on mains when being 
laid. With 200 volts on its terminals, inen'ation tests up to 
1,000 megohms can be made; and with higher voltages cor- 
respondingly higher insulationg can be tested. This testing 
set has been found to be sufficiently sensitive for all ordinary 
purposes, while ві the same time it is able to withstand the 
rough usage of every-day work on etreet main testing. 

James Ferguson, 
Manager, Electrical Department, 
James While, Glasgow. 
June 23rd, 1599. 


SSS 


THE TELEPHONE SERVICE. 


Im the House of Commons on Monday, on the order for the resump- 
tion of the adjourned debate on the motion for the committal of the 
Telegrapbs (Telephonie Oommupication, &c) Bill to the S’andin 

Committee on Trade, Mr. Наквову (according to the Times report 

said that perhaps he might take that opportunity of stating to the 
House what were the arrangements which had been made with regard 
to the National Telephone Company since the subject was last before 
the House. There were three points which he had discussed with 
the company. The firat was the difficulty which had arisen with 
regard to certain large boroughs where the National Telephone Oom- 
pany had practically done away with the overhead system, and had 
spent considerable sums cf money in establishing an underground 
system. That wae done before there was any probability of any Bill 
of this kind being introduced into the House, and that money was 
expended although the ratings granted were granted under Bin 
founded on very short notice. There was a strong fear expressed on 
behalf cf the National Telephone Company tbat the corporation of & 
borough whicb, under the Bill, had new powers given it to establish a 
telephone system of its own, might see ite way to establish a monopoly 
of the telephone witbin its borough, and give notice to tbe Telephor e 
Oompeny to ferminate its wayleaves in six months, thus confiscating 
a large sum of money. That, of course, was an event not at all likely 
to happen, though, of course, if such a corporation did take such a 
step it would be sheer confiscation, and, therefore, he agreed that it 
should be а ccndition of any license to any corporation or ocmpany, 
where such money had been expended, that those way lea ves should 
be practically secured to them during the remainder of their license. 
That was only a fair step to take. In the first place, it was no great 
concession, for he believed no corporation would have behaved in the 
way the company thought possib!e; but as a condition of so securing 
their wayleaves he required that the company should come under 
control. One ofthe great complaints made against the company was 
that it was unregulated, that there wae no control over their rates, 
either maximum or minimum, and tbat they were not obliged to treat 
with the public at all on equal terms. In the future the company 
would be prohibited from granting avy preferential terms whatever. 

Bir James Ferausson: They never did. 

Mr. Hansory: At any rate that would be impoesible in the future. 
The second pcint was that he realised that, if trey were going to 
indace either new companies or special corporations to embark on 
that work, a license extending only to 1911 wae hardly sufficient 
temptation tothem. He thought they ought to give to thore new 
companies and corporations a substantial term of either 20 or 25 
years, and if they were to do that, it would be grossly unfair, he 
thought, not to extend the National Telephone Company's license 
alco, subject, however, to the same restrictions and prohibition of 
preferential rates. Everywhere the company would cease to be a 
monopoly. Іа those limited areas where the company had already 
exchanges, competition would be encouraged by the Dill, and the 
company had undertaken to enter no new areas—that was to say, 
tbat, whereas ur dr existing conditions they had a perfect right to 
compete throughout the whole of the country, in future the license 
would be so limited that they would not be able to set up exchangcsin 
any area whatever. That, of course, would be a great protection to the 
smaller municipalities, wbere there was no exchange at present, and 
where the National Telephone Company would be prevented under 
the present Bill from setting up competition. He hoped the House 
would acknowledge that the company had treated the Government 
most fairly, and he trusted that, now they had come to terms, the 
result would be a more efficient service throughout the length and 

- breadth of the land. The House would, he hoped, deal with perfect 
fairness by the company now tbat terms bad been arranged, and 
allow the Bill to be sent to the Standirg Committee. 

Mr. Conzmw (Islington, E.) moved to cmit the words “ Standing 
Committee on Trade,” and to substitute Select Committee of this 
House.” He recommended that course because new considerations 
were now involved in the Ball. 

Mr. KiMBzR (Wandsworth) supported the motion for s Select 
Oommittee, and was speakiog at midnight when, by the rules of the 
House, the debate stood adjourned. 

The debate was continued on Wednesday, and in the end the 
motion that the Bill be committed to the Standirg Committee on 
Trade was agreed to. 


LEGAL. 


Hopoms v. WoopwaRD ELEOTBICAL, &0., Company. 


THIS case came before a Divisional Oourt of Queen's Bench, oom. 
posed of Justices Grantham and Kennedy, on Tuesday, on the 
defendsnta' appeal from the judgment of Judge Lumley Smith 
sitting at the Westminster County Court. 

Mr. ARNOLD Srargan, in support of the appeal, said tle simple 
question was whether or not the promoters of the company, which 
was а newly formed company, were liable for the cost of some pre- 
liminary teste made of electrical apparatus. It was not disputed that 
the tests were properly made, and were of a satisfactory charactor, 
nor was the smount of the bill contested; but the defendante said 
that the cost should properly have fallen upon those who were pro- 
moting the company. These tests were made before there had been 
any formal meeting of directors. 

Mr. Justice GaanrHam: Was the company registered? 

Mr. SrATHAM said it was, and that the tests were made after the 
registration of the company. It was quite clear that in any case the 
promoters were liable with the company, but the company contested 
any liability. A Mr. Shippey, who was one of the promoters of 
the company, wanted to become its consulting engineer. He induced 
the company to take up these tests, which were very expensive 
and elaborate, and premiscs were hired for the purpose. He invited 
8 number cf gentlemen down, some of whom became directors of the 
company, and they saw what was going on and what was done, and 
said the testa were very satisfactory, and they were very well pleused 
with all they had seen, and so on; but when they went down they 
had not the faintest idea that it would be suggested that their pre- 
sence there constituted an authority by the company for those 
tests. Mr. Shippey afterwards sent in a report to the company, 
which received it. Really this dccument was secured by the pro- 
moters in order to enable them to form the company. The 
learned counsel submitted that on the facts shown there was no 
evidence that any of the directora of the company gave authority that 
the company should be responsible for the costs of the teste. | 

Without calling upon counsel for the otber side, Ме. Justice 
Grantham said the sole question before the Ооо. was whether or not 
there was evidence upon which the learned County Court jadge cculd 
have found as he had found. His Lordship was of opinion that there 
was some evidence, and therefore the appeal failed, and must be 
dismissed with costas. 

Mr. Justice Kennedy concurred. 


BUSINESS NOTICES, &o. 


Electrical Wares Exported. 


Win mme Jun 28TH, 1898. | Waar mme Jonn 27758, 1899. 


Adelaide T Value £261 | Adelaide... 25 . Value £75 
Amsterdam. V js ка 95 | Alexandria. Telep. mat. 289 
Antwerp. Elec. fuse. .. 876 Amsterdam. as ө ee 80 
Bombay  .. ss es .. 860, Antwerp... ES T - 48 
Boulogne ee oe ee ee 14 Archangel oe ee ee oe 47 
Calcutta... «+ .. 141 | Bangkok .. .. of . BA 
Ca Town ee ee ee oe 123 i Bilbao eo Е ее oe 40 
Colombo .. T . .. $01 Bombay  .. is - . 160 
Durban oe ee ee oe 98 Boulogne ee ee oe ee 21 
»" Teleg. mat. oe oe 569 Calcutta ee ee ee oe 636 
Hamburg ee oe oe oe 810 | Cape Town .. ee oe oe 962 
Lisbon oe oe .. . . 1,000 Christiania e .. 99 
Malta. . oe ee ee ee 160 Colombo oe ee ee ee 70 
„ Peleg. mat. os eo 117 Copenhagen. Teleg. oable  .. 108 
Melbourne .. T a T 48 Delagon Bay. Teleg.mat.  .. 41 
North Sea. Teleg. cable . 9448 | Dermnerara .. «^ os А 81 


Рогі Elizabeth ee ee ee 11% | Durban ee ee ee ee 560 

Rotterdam .. 858 ee - 48 East London 50 ii. 1% 62 

Santos T 60 Flushing we oe T 10 
l 


= 
8 


н Teleg. mat. x ee 95 Gijon oe ee P 


Bt. Petersburg .. - „ 117 Gothenburg T “+ 42 
Singapore .. vs T .. 187 Kronstadt. Teleg. cable . 600 
sh Teleg. mat. .. T 68 Launceston.. oe oe oe 51 
Buez. Teleg. mat. T es 41 Madeira T oe T T 21 
Bydney а oe oe .. 594 Malaga se “+ oe - 65 
i Teleg. mat .. 168 Marseilles .. T ee es 20 
Teneriffe m a cs 20 | Melbourne .. e ee oe 447 
Vera Cruz ee ee ee ee 16 Odessa ee ee ee ee 50 
Vigo. Teleg. mat. ws s n! » Teleg. mat. ee 200 
Yokohama ee ee oe oe 883 1 Ostend oe . ee ee 97 
^ Penang. Teleg. mat. ee 60 

Port Elizabeth. . 467 

, Rio Grande do Ви. Teleg. mat. — 943 

| Rotterdam .. 5% oe ot 81 

| i Teleg. mat. ee 180 

! Shanghai .. 4 ae .. 828 

| St. Petersburg ee ee ee 109 

Stockholm .. T Pe ee 149 

| Teleg. wire .. T 62 

| Bydney v E oe . 489 

»  Teleg. cable Р . . 1,170 

Tientsin. Teleg. instruments .. 427 

Wellington .. 2 T oe 145 

| i Teleph. mat. . 950 

Total .. £15,555 | Total .. 213,198 


Aluminium Coating for Street Standards.—Mesers. 
Smith, Simpson & Co., Limited, of Manchester, are supplying 
t Simpson's patent aluminium coating” for trolley poles aud 
arc lamp pillars. Anything that will improve the appearance of 
street poles of electric tramways, and thus underm‘ne the 
antipathies of the champions of wstheticism, will meet with а 
welcome from the borough electric tramway engineer and 
director. But aluminium coating, it is claimed, would not ошу 
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improve the appearance of cast-iron or steel poles, but would do 
away with a great deal of painting work, and prevent rust. A 
communication from the makers says that the coating, which may 
be applied as easily as ordinary paint, has been well tested by Mr. 
R. C. Quin, the Blackpool electrical engineer, and all the new 
combined lighting and tram pillars on the promenade there are to 
be treated with it. 


Auction Sale.—On July ‘llth next at the Portsmouth 
Dockyard, a sale will be held of various stores, including 14 tons 
of electric cables and five dynamos. Particulars may be had of 
Messrs. Fuller, Horsey, Sons & Cassell, of 11, Billiter Square, E.C., 
who are the auctioneers. 


Bankruptcy Proceedings. — The creditors of Alec 
Gavan Inrig, electrical engineer, 46, White Post Lane, Victoria Park, 
lately trading as the Globe Electrical Company, met on Wednesday 
at the London Bankruptcy Court, before Mr. H. Brougham, official 
receiver. The debtor states that he came over from Antwerp in 
September, 1895, with a capital of £1,000, he having traded there 
for several yeara. He expended £500 in machinery and commenced 
business at the above address in his own name. Seven months 
later he was joined by a Mr. Arthur Chester who proposed to intro- 
duce £500 into the business on the condition that it was converted 
into a limited company. That step was taken, and although Mr. 
Chester received shares for £500, he only paid in £198 of the 
agreed sum, his promise to pay in the remainder falling through. 
A few months after the company was floated Mr. Chester nego- 
tiated a bill for £600, for which the company was responsible, and 
then he absconded. The company was thereupon wound up and 
the London and District Bank, Limited, who were the holders of 
the bill, bought the estate from the official liquidator for £120 in 
December, 1896, and employed him (debtor) as manager of the 
business. A hiring agreement was also prepared under which he 
was to re-purchase the business, but no payments had been 
made thereunder. The capital to carry on the business was 
provided by the bank, who charged 10 per cent. interest for 
it. They received all the takings and paid the accounts 
as they became due until last November, when they 
stopped supplies. The debtor asserts that he is not responsible 
for the debts of the business which he has recently closed, and a 
receiving order has been obtained against him by the bank. He 
attributes his failure to the action of the petitioning creditors in 
refusing to meet the liabilities of the business as they became due. 
The chairman reported that accounts had been filed showing debts 
£1,103 148. 10d., against assets £330, comprising stock which cost 
£200, and was expected to realise £30; machinery cost £764, and 
valued at £200 ; and fixtures, fittings, &c., estimated to produce only 
£100, although they cost £900. The question of the ownership of 
the business would have to be carefully investigated, and it appeared 
to turn to a large extent upon the agreement between the debtor 
and the bank. In reply to the chairman, the debtor said he 
regarded himself as a servant of the bank. Не was paid by them, 
and his name figured with the other men in the weekly wages list. 
They originally paid him £5 a week, but afterwards reduced the 
amount to £3, saying that the business would not stand the larger 
sum. They kept all the books of the business, and, in fact, had 
complete control of it. He (debtor) ordered the goods in the name 
of the Globe Electrical Company, and signed А. G. Inrig, 
manager.” In the absence of any offer, Mr. E. H. Hawkins, 
accountant, 3, Barbican, E.C., was appointed as trustee to 
administer the estate in bankruptcy assisted by a committee of 
inspection. The public examination of the debtor is fixed for July 
20th. Appended is a list of the principal creditors, viz. :—Un- 
secured—Dorman & Smith, Salford, £52; Greengate Rubber and 
Cable Works Company, Salford, £62; General Electric Company, 
London, £63; W. T. Glover & Co., Limited, Salford, £232; 
Houlder Bros. & Co., Limited, London, £72; Alex. Shanks & Son, 
Limited, London, £120; and sundry smaller creditors, amounting 
to £415. | 

A receiving order has been made in ve J. G. M. Hilton, electrician, 
Trafalgar Works, Bow Common Lane. 

Mr. B. S. Dunn, 10, Coleman Street, E.C., has been appointed 
trustee in the case of E. L. Joseph, electrical engineer. 

At the Glasgow Sheriff Court on 23rd inst., the examination of 
Harry Wilks, electrical engineer, of Holland Strect, was resumed. 
The statement of affaira represented the assets to amount to £288 
exclusive of land and houses in Manila, estimated by bankrupt to be 
worth £4,000. The liabilities were stated to amount to over £1,615. 

The first meeting of creditors under the failure of G. T. Godfrey 
(Godfrey Bros., builders and electrical engineers, Balham and Toot- 
ing), was held on Monday at the offices of the cfficial receiver for 
the Wandsworth District, Railway Approach, London Bridge, S.E. 

The case of Edward L. Joseph, electrical engineer, late of the 
Northampton Works, Northampton Grove,Canonbury,and managing 
director of Williamson & Joseph, Limited, came before Mr. 
Registrar Hope, on Thursday, at the London Bankruptcy Court, it 
being in the list of the day's examinations. It appeared, however, 
that the trustee had only just received his certificate of appoint- 
ment, and required further time in which to conduct his investi- 
gations prior to proceeding with the public examination of the 
debtor. By consent of all parties the hearing was adjourned to 
July 13th. 


Liquidation Notices.— The London (Cazette contains 
notice of the voluntary liquidation of Messrs. Williamson and 
Joseph, and the appointment of Mr. 8. P. Child, 42, Poultry, E.C., 
as liquidator. 

A second notice says that on June 14th Mr. Justice Wright 
made an order that the voluntary winding-up of Messrs. William- 
коп & Joseph, Limited, should be continued, subject to the 
supervision of the Court. 


The London &nd Lancashire Electric and General Engineering 
Company is to be wound up voluntarily, Mr. F. A. Franklyn being 
appointed liquidator. 

A meeting of Electricity, Limited, will be held at 624, Fore 
Street, E.C., on July 28th to receive the report of the liquidator, 
Mr. P. W. Davis. 

In the Chancery Division on Monday a compulsory winding-up 
order was made against the Chitty Dynamo and Motor Company, 
Limited. 


Changes of Address.— Mr. W. L. Preece notifies that his 
address is now 13, Queen Anne’s Gate, and not 39, Victoria Street. 

Messrs. Sanders & Co., general agents for Messrs. Burnham, 
Williams & Co., of the Baldwin Locomotive Works, have removed 
their London office from 36, Lime Street to 110, Cannon Street, E.C. 

Mr, Carl Quiltmann, electrical importer and agent, has removed 
from 17, Jewin Crescent, E.C., to 3, Cloth Street, Aldersgate 
Street, E.C. 


Dissolutions of Partnership.— Messrs. P. H. Tewson, 
and R. H. Streatfeild (Tewson & Streatfeild, electrical engineers, 
Bucklersbury, and Regent Street, London), have dissolved partner- 
ship. P. H. Tewson attends to debts. 

Messrs. H. Nuttall, F. W. Heaton, and H. Smith (Heaton, Smith 
& Co., electrical accessories manufacturers, Salford), have dis- 
solved partnership. 


D. Brace Peebles & Со. — Although the manufacture of 
P. P. P.“ multipolar enclosed and protected motors and generators 
has only been started a comparatively short time, the enormous 
amount of work now on hand has rendered it compulsory for 
Messrs. Bruce Peebles & Co. to erect large new works, which will 
more than treble their present capacity. Amongst the most 
important contracts executed or in hand, since the beginning of 
this year alone, may be mentioned: Several hundred horse-power 
in crane motors and generators for the Scottish Freestone Quarries, 
Closeburn, and New Cove Quarries, Ecclefechan; the electrical power 
transmission of the large hothouse factory of Messrs. Mackenzie and 
Moncur, Edinburgh; complete equipment of tho Stirling Boiler 
Company's shops, Edinburgh; some hundred horse-power in motors 
for the iron foundry of Messrs. Mackenzie Bros., Edinburgh ; 


complete power equipment of the Telegraph Manufacturing Com- 
pany’s works at Helsby; several 100-kilowatt generators for 
the West Kent Electric Supply Corporation ; pumping installation 
for Sanquhar Quarry ; lighting plant for the Consett Iron Works 
Company; four 160-kw. motor generators for the Corporation of 
Glasgow ; 200-kw. traction generators and boosters for Aberdeen 
Corporation ; 110-kw. traction generator for Corporation of Dews- 
bury, &c.; several hundred horse-power in enclosed motors for 
Messrs. Holloway Bros., Islington, comprising several 70 H.P. 
enclosed motors, which are amongst the largest standard enclosed 
type motors in the country; also motors for various central sta- 
tions, for pumping, driving economisers, destructor blasts, stoking, 
ventilating, &nd various industrial purposes, for the Corporations 
of Canterbury, Middlesbrough, Pembroke, Rochdale, Pontefract, 
Liverpool, Bradford, Manchester, &c. We understand that Messrs. 
Bruce Peebles & Co.’s traction generator department is assuming 
large proportions, and there shortly will be erected some of the 
finest heavy machinery obtainable to deal with this class of work 
to the best advantage. Standardization and special design and finish 
are claimed to be highly responsible for the success of this firm. 


List.—Messre. Fletcher Bros., of Ashton-under-Lyne, 


send us a list describing their pendulons isolating valve. 


London County Council.—It was decided at a meeting 
of the Council on Tuesday to lend £10,000 to the Newington Veatry 
for electric lighting purposes, this being the fourth instalment of a 
total sum of £50,000. As in the case of the previous instalments 
it was agreed that no repayment of principal should be made 
during the first three years, the repayment being distributed over 
the remaining period of 39 years. 

The Highways Committee reminded the Council that the Board 
of Trade had granted a provisional order to the Charing Cross and 
Strand Electricity Supply Corporation in respect of the City, under 
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the title of the City of London Electric Lighting Order, 1899. The 
provisional order had been brought into conformity, as regards 
provisions relative to the Council’s embankments and subways, 
with those issued in 1890 for the same area, and it contained an 
additional provision, not inserted in those orders, that the Council 
should be supplied with a map showing the area of supply under 
the order. In addition to this the Committee stated that the 
order contained a new clause providing that the generating station 
might be situated outside the area of supply, but that the approval 
of the local authority concerned was necessary before a station 
could be built in its district. 

It was reported that Mr. D. Hay, one of the joint engineers of 
the City and South London Poway Company, had on behalf of 
that company aud of the London & Brighton Railway Company, 
submitted for the approval of the Council plans showing proposed 
arrangements in connection with the joint subway between the 


first-named company’s station at Denman Street and the latter 


company’s London Bridge station. The company’s engineers 
stated that the Board of Works has raised no objection to the plan, 
which the County Council decided to approve. 

The Parliamentary Committee reminded the Council that on the 
20th inst. they reported that clauses and an agreement had been 
provisionally settled with the promoters of the London United 
Tramways Bill, and that they had instructed the Parliamentary 
agent to withdraw the opposition of the Council, provided the com- 
pany agreed to those terms. The Committee now stated that the 
company had accepted the clauses and agreement, and that the 
_ Council's objections had consequently been withdrawn. 

The Council resolved, on the recommendation of the Building 
Act Committee, to approve plans submitted on behalf of the 
Vestry of Islington for an addition to the generating station in 
Eden Grove, Holloway. It was also decided to approve plans for 
the conversion of an existing building into a generating station in 
Osborn Street in accordance with plans submitted by the White- 
chapel Board of Works. 


The Hart Secondary Battery.— We have received from 
the Hart Accumulator Company, Limited, a sample positive grid 
of their latest lighting type plate, and also one of their patent non- 
corrosive connections, of which we give an illustration. In the 
grid, each pellet is securely locked in its place by a small leaden 
lip rolled over by a special process, the paste being thus kept 


firmly in position. The same principle is carried out in all the 
` Hart types, especially the traction type, the result claimed being 
that it is impossible for disintegration to take place. Buckling is 
declared to be prevented by strong ribs running diagonally across 
the plate, which strengthen it. The grid is constructed on the 
girder principle with lattice work arranged alternately on either side. 


Municipal Trading.—At a meeting of members opposed 
to the extension of municipal trading, held in one of the committee 
rooms of the House of Commons on Monday, Sir John Lubbock 
presiding, a resolution was adopted, on the motion of Mr. Charles 
McArthur, seconded by Mr. Kimber, expressing regret that the 
Government have, up to the present, found themselves unable to 
appoint the joint committee on municipal trading which was 
promised at the commencement of the Session, in concurrence 
with the resolution of the Society of Arts and the London and 
other Chambers of Commerce—‘‘ That it is inconsistent with such 
promise to confer further powers for trading purposes on munici- 
palities until such committee has investigated the subject and 
reported thereon.” The Times says that the following were 
appointed an executive committee to watch future developments 
and initiate such action as may be deemed necessary :—Sir John 
Lubbock (chairman), Mr. C. McArthur, Mr. Whitmore, Mr. W. L. 
Lawrence, Mr. Boulnois, Mr. Bonsor, Mr. Jackson, Mr. Kimber, 
and Mr. Cohen (hon. secretary). A copy of the resolution referred 
to above was, after the meeting, forwarded to Mr. Balfour. 


The Removal of Wool from Skins by Electricity.— 
A process has recently been patented by a Bradford syndicate for 
removing wool from skins by means of an electrical apparatus. 
The invention originated with a Bradford lady, Mrs. S. L. Johnson, 
and consists of an electric cautery or fleshing knife in such a 
handy form that the wool may be shorn or cut from the skin 
rapidly, and without injury either to the woolorto the pelt. The 
form of the apparatus, which is held by the hand, is shown in the 
accompanying illustration. Electric cables which pass through 
the handle, and which are not shown in the illustration, are 
connected to the two terminals and from thence the current is 
passed through a wire of platinum-iridium alloy, which is thus 
rendered incandescent. The wire is fastened to and supported by 


. practically amount to a revolution in method. 


a highly refractory substance, specially made for the purpose, the 
current required being about 60 amperes at a potential of 4 volts. 
The method of removing the wool is simply to push the cautery 
along the surface of the skin. The red-hot knife—if it may be so 
called—immediately mows down the wool, and the only limit to 
ihe speed at which the work can be done,is the deftness of the 
operator. The work is performed во quickly that the heat in no 
way injures either the skin or the wool. It is estimated that a 
girl, with a few hours' practice, would be equal to de-wooling from 
eight to a dozen skins per hour, and the cost of the current is so 
exceedingly small—being estimated at the thirty-sixth of & penny 
an hour—as to be almost a negligible quantity. The advantages of 
this system of pulling will be obvious. The wool itself is not 
injured by lime, chemicals or any other objectionable influence; 
the mere singeing of the end of each fibre is, indeed, imper- 
ceptible, and might, possibly, be even found to be advantageous 
rather than otherwise. The skin, which presumably has been 
sun-dried in Australia or South America, immediately after the 
slaughtering of the sheep, is in itself in à more perfect condition 
for the tanner to deal with, and the cost of the proeess must work 
out at something very much less than any of the prevailing 
systoms. It is estimated that, in any of the present methods, it 
costs the fellmonger 4d. per skin to wet down, lime stove, or sweat 
it into a condition for the puller, and the pulling wages range 


from 54d. to 84d. per dozen skins. The cost of the apparatus is a 
mere trifle, and it is obvious, therefore, that this invention 
promises to effect such an economy that it will, as stated above, 
Some of the 
largest fellmongers and tanners in the country, as well as many 
leading combers, and others engaged in the trade in Bradford, 
have seen the invention at work, and, without exception, have 
signified their marked approval of the idea. The number of 
sheep annually slaughtered in Australia, South America, in this 


‘country, and on the continent of Europe, runs into many millions, 


and except during а very brief period of the year—about shearing 
time—these sheep are killed with the wool on the skin. How to 
get the wool off is a problem which has had many solutions. The 
most common processes in general use, perhaps, are the steeping 
of the skin and wool in lime water, and the sweating of the skins 
by steaming them, and piling them one upon another, thus 
inducing an incipient stage of decomposition. In both instances 
the wool is pulled from the skin by hand, and the process is most 
obviously an offensive one. Moreover, both wool and skin suffer 
to some slight extent in quality, and especially in the case of 
limed skins is wool deteriorated. 


St. Helens Cable Company.—This company, of War- 
rington and St. Helens, has been formed with a nominal] capital of 
£50,000 and £32,000 in debentures. The company has its own 
wire drawing plant in St. Helens and largo and commodious works 
for the manufacture of all classes of electric cables at Warrington. 
It is also adding an up-to-date rubber manufacturing plant, 80 
that rabber cables will be manufactured at a low cost, saving all 
intermediate profits. The s&me department will also manufacture 
general rubber goods, specially for electrical purposes, and we hear 
that some new specialities for the equipment of central stations are 
to be manufactured in this department. The management of the 


electric cable and rubber works is in the hands of Mr. G. E. Heyl- 


Dia. The 8t. Helens works will be principally occupied with 
Admiralty and other contracts for steel ropes, while they will also 
produce the copper wire for the cable department works at 
Warrington. Mr. G. E. Heyl-Dia is chairman, and he and Mr. 
William John Glover, are managing directors. 


Sale.—Offers are invited for the sale by tender in one lot 
of the stock-in-trade (electrical fittings and accessories) of Binko, 
Ridsdale & Co. (in liquidation). See our '' Official Notices" this 
week for further particulars. 


Smoke Nuisance.—At Bow Street, last week, two sum- 
monses were down for adjourned hearing against the Charing Cross 
and Strand Electric Supply Corporation, Limited, charging them with 
having allowed a smoke nuisance to be caused by their furnaces. 
Mr. Avory had submitted that the company was entitled to excep- 
tion under Section 24 of the Act, they having taken every means to 
prevent the escape of black smoke compatible with the fulfilling of 
their statutory obligations with regard to the supply of electricity, 
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but Sir James Vaughan now said that this, though having an 
important bearing on the determination of the penalty to be inflicted, 
could not be an answer to the charge if the existence of a nuisance 
were proved. Evidence was given to show that only the best 
pus coal and the best known furnaces were employed, and that 

lack smoke was emitted only for a minute at a time a few times 
during the day immediately after stoking, and this was inevitable. 
At the company’s works at Lambeth the difficulty had been over- 
come by the use of different boilers and a forced draught, but here 
it was a question of space. Mr. Avory said that in order to enlarge 
their premises the company would have to purchase two theatres 
and a church. Sir James Vaughan said, according to the Times, 
that if the company had succeeded in abating the nuisance at 
Lambeth they must be able to do во at their works in Maiden Lane. 
At any rate, they should make an effort in this direction, and the 
non-success of this effort would be the best answer to any future 
summons. The defendants were fined £5 and £5 5s. costs on there 
summonses, and a further summons which had been adjourned sine 
die that an expert might report on the construction of the furnaces 
war withdrawn on tha payment of £5 бв. costs. 

The Great Central Railway Company has been fined at Maryle- 
bone for permitting black smoke to issue from its hydraulic and 
electric lighting works chimney at Grove Road, St. John’s Wood. 
The company was fined £5 on each of two summonses with £10 10s. 
costs, and an abatement order was made in reference to another 
Bummons with £2 28, costs, and another summons was dismissed, 


Trade Announcement. — Messrs. Barnett & Joner, 
electrical engineers and contractors, have recently taken new 
premises at 80, Kingsland Road, Shoreditch. 


Trade Routes. — 11% Commercial Intelligence iat ues 
with its July lst number a double-page map showing the great 
alterations which are expected to be made in the trade routes 
throughout the world in the near future. This should be of interest 
to exporters to foreign parts. 


Tramway Manuals.—With reference to our review of 
'! Duncan's Tramway Manual ” last week, Mr. W. Alderson Smith, 
of Donington House, W. C., writes as follows :— 


In your comments last week on Duncan's very useful Manual of Tramways! 
Omnibuses, and Electrio Railways," you state —'' The time has hardly arrived 
for the publication of an English electric tramway manual, as the number of 
electric lines, and consequently the number of officials is comparatively smal), 
though we do not doubt that with the development of electric traction, some 
such directory or handbook will make its appearance. May I be allowed to 
point out that Mr. Gar: ke's ‘Manual of Electrical Urdertakings.' which is now 

n its fourth year, contains a section specially devoted to electrical tr»mways 
and railways, and I do not think it will be found that a single undertaking, or 
the 1 905 of any of the officials connected with such undertaking have been 
omitted. 


We have not the least wish to underestimate the importance of 
the work to which Mr. Smith refers. It is undoubtedly a publica. 
tion of sterling value, which everybody finds of considerable service 
as a manual of telephone, telegraph, electric lighting, tramway and 
manufacturing undertakings, and also as a directory of electrical 
directors. Bat our reference was to an electric tramway manual, 
pure and simple, whereas the work referred to contains, ав we have 
indicated, much that is not essential to the tramway manager or 
engineer, 
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ELEOTRIO LIGHTING NOTES. 


Basgor.—A Local Government Board inquiry was held 
by Ool. Blacke on Saturday re the Council's application for a £4,500 
loan for erecting a dust destructor in connection with the electric 
lighting station. Mr. Medhurst produced plans of the proposed elec- 
tric light works and destrcc‘or. The destructor, he said, would be a 
high temperature one, with a forced draught similar to those at 
Oldham, Leyton, and Llandudno., The destructor would have two 
celle, each consuming 10 loads a day normally. He expected to 
develop about 15 to 20 H.P. from the destructor, and as the electric 
light installation included accumulators, tbe power developed by the 
de oe in the daytime would assist in the lighting of the town at 
nij 

Beckenham.— The Local Government Board has sanc- 
tioned the electric ligt ting loan. The British Insulated Wire Oom- 
pany bas entered into a contract with the Bromley electricity works 
whereby the latter will give a temporary supply for the whole of 
Beckenham until the electricity worka are completed. Tbe Becken- 
baw works may noi be ready until Christmas or March next. The 
surveyor is conferring with the Free Wiring Company as to а pro- 
posed free wiring contract. 


Belf.st.—The Electric Committee has accepted a tender 
of Me. W. D-ennan for wirirg the Council Cl amber. A deputation 
from tbu Eiectric Com mitt -e is to consult with the Public Health 
Com mrt е as to the utilisation cf steam from the proposed refuse 
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Chelmsford.—The Town Oouncil has decided to offer the 


Chelmsford Electric Lighting Oompany £24,000 for its under 
taking. 


Coatbridge.— The proposal to negotiate for the purchase 
of the undertaking of the Scottish House-to-House Electricity Com- 
pany comes before the next Council meeting. 


Derry.—At a meeting of the Lighting Committee on 
20th inst. Mr. Macrory, electrical engineer to the Oorporation, sub- 
mitted bis report, which contained statistics as to the expenditare 
and profits or loss in several English and Scotch cities of about the 
same візз as Derry in connection with electric lighting. After dis- 
cussion it was decided to have the information contained in the 
engineer's report printed and circulated among the members of the 
Council. Oouncillor McCavl moved :—" That we advertise for a 
suitable company to provide electric lighting and electric traction 
for the city if practicable, taking over the publio lighting and 
electric station at a valuation, with all machinery in connection with 
it, for a period of 25 years." After discussion the motion was iost, 
the votes being 5 in favour and 6 against. 

The British Thomson- Houston Company has laid a prorosal before 
the Council for extending the supply of electricity by taking over 
the powers and obligations and laying down a system of private 
lighting. The company seems to be willing that the Corporation shoeld 
retain and work the present arc lighting plant for street lighting. Tae 
company also wants, in connection with the proposal, powers to con- 
struct and work electric tramways on the trolley system 
throughout the city, nd the Corporation to support the oome 
pany’s application by order in Council or Act of Parliament foe 
this purpose; the Corporation to also consent to and support the 

of the existing tramways to the company. The company 
claim that under their scheme tbe cost of public lighting to the Oor- 
poration would be very oonsiderably reduced. The eleotric lighting 
and power supply would be available for the autumn of 1900. 
The combination of generating stations for lighting and tramways 
would enable the citizens to obtain electrical energy for light or 
wer at a very low price—unequalled in any place of the size of 
ndonderry. The letter will be laid before the next meeting of the 
Lighting Oommittee of the Corporation for their consideration. 


Dorking.—The District Council is in no 
to carry out its electric lighting powers, nor will it allow a company 
to do so. The Electric Power Distribution Company has made a 
proposal to light the town electrically, but the Council is replying 
that it cannot enter into a contract of the kind at present. An argu- 
ment used against the introduction of electric light is that it would 
be “ manifestly unfair to the Gas Oompany ” ! 


rticular hurry 


Dundee.—In а recent statement to the Gas Commission 
re the estimates of the gas department for the present year, Mr. 
George Ritchie, convener of the Finance Oommittee, said that the 
revenue of the electrical department was set down at 210 676 16s. 6d., 
and the expenditure £10,065 12e. 6d., leaving an estimated surplus of 
£610 4s. 3d. In Glasgow the capital stood at £1,275,529, and the 
revenue at £631,644, the percentage of revenue to capital being 49 5, 
while in Dundee the capital stood at 2411 763, and the revenue at 
£82,790, the percentage of revenue to capital being 201. He pro- 
posed that the gas rate b3 fixed at 3s. 4d., and that electricity be sup- 
plied at 6s. 8d. for 20 units, at 4d. per unit above 20 unite, 3d. per 
unit above 10,000 units, and that 9d. per unit be charged for motive 
power. Oonsiderable discussion followed, after which the estimates 
were adopted. 


Fishguard.—The Fishguard Water and Gas Company 
have given notice to the Haverfordwest District Oouncil that they 
intend next session to apply for s provisional order authorising them 
to supply electrical energy for public or private purposes within the 
parish of Fishguard. 


Gateshead.—On Monday a Select Committee of the 
House of Commons, under the chairmanship of Sir Wm. Houlde- 
worth, considered the Gateshead Electric Lighting Provisional O-der. 
Mr. Moon appeared for the promoters—the Electric Power Distri- 
buting Company—and Mr. Littler, QC, and Mr. Shaw represented 
the opponente, the Gateshead Corporation. Mr. Moon said the cnly 
point between the promoters and the Corporation wss as to what 
provisions should be inserted in the order. The promcters, in pro- 
posing to supply electricity within the borough of Gateshead, had 
applied to the Corporation under the Electric Lighting Act cf 1888, 
There were meetings between the Corporation and the company, and 
conditioas were laid down by the Corporation which the promoters 
were perfectly willing to carry out. The only question was whether 
tbey should be carried out by provisions to be inserted in the 
provisional order, or whether they should te carried out by 
an agreement between the Corporation and the company. Tne 
matter had been before the d of Trade. It was pro- 
posed that all matter affecting public interests generally 
should be inserted in the provisional order, but that all matters 
affecting individuals such as the cost of motive power, &с., shculd be 
the subject of agreement. Aft. reome legal argument, the Committee 
adj urn d for tbe attendance of a Board of Trade official to explain 
why they objected to the previsions being put in the provisi nal 
order Mr. Pelham, of the Board of Trede, raid as the Committee 
wrie а? are t: e B ard of Trace were g ven very full powers with 
gd to pe уі: oral orrir- япар спо erscadtie n«b ived tuapply 
t.t В на. 0 Геге tor provisional ord: rs ipstea. of р `ос-есі g by 
hab me fo m bed bern - tied ifor long € nsirceraticn and 
uenta то ‚и t culy oy ibe Board of Trade, bac «leu by the Joint 
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Committee of Parliament, and the Board of Trade had endeavoured 
as far as possible to keep the orders uniform, and they were, at a 
matter of fact, almost uniform. Of course there was some variety 
as regarded the msximum of price. The Board of Trade did not wish 
to shut out any improvement in the future, and when some different 
system had been proved successful by experience, they would 
certainly be willing to consider an alteration of the provisions which 
they would rut in if asked for in all orders. nt as re 
the proposals which he understood the Committee had before them 
now, the Board of Trade felt that they had had no experience 
ав yet. They felt that there bad been no experierce as yet whether 
the coin-freed meter system would succeed, or whether free wirin 
was a system which shovld be promoted, therefore the Board 
Trade felt unwilling to put these provisions in the order. They 
had no objection to the promoters making an arrangement with the 
local authority to provide a supply of energy and free wiring as pro- 
posed in the Bill, but they felt that if they were inserted in the pro- 
visional order it would become more or less stereotyped, and would 
be claimed by every other local authority in the future, and the 
Board of Trade would have to give their sanotion to & system which 
they were not yet convinced would be fair and proper. There were 
something like 90 orders made that year by the Board of Trade, and 
nearly as many last year, and in all these cases the orders had been 
made almost uniform from beginning to end. The Board of Trade 
did not see anything very peculiar about the circumstances of Gates- 
head such asto make it desirable tbat special provisions should be 
inserted. The oider in its present form was settled in 1890, after 
long inquiry by Major Marindin. He had nct seen the proposed 
agreement. 
zo Chairman: It could only be revoked by mutual consent ?— 
ез. 

I suppose if the provisions ware in the order there would be means 
of getting out of them ?— Only by an amending provisional order. 

The Board of Trade feel that it is a new departure, and they are 
not prepared to acquiesce in this new departure which would be a pre- 
cedent ?— Les. 

Mr. Pelham said that, with regard to the price to be charged for 
lighting and for power purposes, the Board of Trade had been advised 
that when the power once entered into private premises the under- 
takers could not control the use to which it might be put, and con- 
sequently they had always, up to now, refused to allow different 

rices for the light and power. However, he could not press that, 
use the Board of Trade had departed from it in the case of the 
City of London electric lighting. They believed there would be 
some difficulty in enforcing it, but they had allowed them to have the 


power. 

Mr. Littler, Q. O., argued that the Board of Trade had no right to 
take the position they did, because it was only owing ое under- 
takers agreeing to these conditions that the Corporation gave its 
consent. He contended that if the conditions were not allowed, the 
order should be refused on the ground of want of consent. These 
coin-freed meters were very common throughout the country, and 
why should not the Corporation bave the opportunity of trying them? 
Another thing they were very anxicus about was the free wiring. 

The chairman said the Committee were of opinion that the pro- 
visions should be inserted in the provisional order. They thought all 
Committees of Parliament should pay attention to the advice of the 
Board of Trade in these matters. At the same time, the matters before 
them seemed to be matters of small detail, and in that oase they 
could decide in opposition to the advice of the Board of Trade. 

The Committee then proceeded to adjust the clsuses. 


Greencck.—tThe Secretary for Scotland has consented to 
the borrowing of £100,000 for the execution of capital works under 
the Greenock electric lighting order. The engineer has reported to 
the Electricity Committee, stating that the National Electric Wiring 
Company proposed to contract with the Police Board for installing 
the electric light on consumers’ premises, in return for which a charge 
of 1d. per unit is made on all current consumed. The committee 
recommends the board to enter into an agreement with the company 
on the understanding that such agreement may be terminated by 
giving six months’ notice. 


. Heckmondwike.—The District Council have resolved 
to ask the Local Government Board's sanction to their proposed 
system for supplying electrical energy, and have instructed their 
electrical engineer to prepare the necessary plans of the scheme, to 
enable the Council to apply for borrowing powers. 


Hull.—Mr. Barnard, the City electrical engineer, has 
reported to the Guardians that the cost of lighting the workhouse by 
. electricity will be about £1,000. 


Ingleton.—The statutory meeting of the Ingleton Elec- 
tric Light and Power Company was held on 14th inst., and it was 
reported that of £4,000 registered capital, about £2,000 had been 
taken up locally. There were 130 shareholders. Asa battery 
is advised by the engineers, the initial outlay will exceed £2,500, the 
amount of the original estimate. It was stated that more capital 
must be subscribsd before the contract could be let, and some share: 
holders agreed to take additional shares. 


Johannesburg.—A contemporary says that the electric 
lighting installation of the buildings now approaching completion 
erected for the Slandard and Diggers’ News, Johannesburg, will 
include two continuous current dynamos of 36-kw. each, made by 
Messrs. Crompton, also a dynamo to feed 150 lights; a switchboard 
capable of controlling 20 branch circuits; and boilers, engines, and 
pamping plant, the whole supplied by Messrs. Davey, Paxman and 

O., Limited, Colchester, through their South African representative, 
Mr. J. W. Logan, M. I. M. E. | 


Streets Committee on the 


Kingstou.—To-day (80th inst.) a Local Government 
Board inquiry is to be held re the Council's £15,000 loan. 


Leatherhead.—The Council has received a letter from 

the English Iadustrials Oompany, Limited, making certain proposals 

the lighting of the district by electricity. A 1 

pes to move at the next meeting that the Oouncil offer to or 
ase the provisional rights. | 


Llandilo.—It has been unanimously resolved at this 
popular Carmarthenshire trading centre, by public meeting, to have 
the town lit by electric light at an estimated cost of about £1,500. 


Ilandudno.— At the last Council meeting the engineer 
reported that all the electricity worke’ machines were working up to 
their full load, and in view of the extensions of mains required, and 
increased number of consumers, it would be wise for the committee 
to consider the advisability of putting down more plant. Mr. Llewelyn 
Preece, who was present, stated that his brother (Mr. A. H. Preece) 
was of opinion that the committee should provide at once for at least 
150 kilowatts more, at an estimated cost of £3,000. It was decided 
to ask Mr. Preece to present a written report upon the subject, taking 
into consideration the probable requirements of the light railway 
company, and that he be asked to see Mr. Dickinson, the company's 
engineer. Mr. Warwick Webb wrote, stating that the directors of the 
light railway company had decided to accept the terms of the Council 
for the supply of current for working the proposed railway, and that 
the company would give due notice as to the date when the current 
would be required. The Council has asked the directors to give at 
5 months’ notice as to the date when the current would be 
req 


Llanelly.—The Highways Committee has decided to defer 
consideration of the Gas Company's proposal until the committee 
dealing with the electric light has reported. 


Londen.—Prof. Kennedy, engineer-in-chief to the 
Westminster Electric Supply Corporation, Limited, has written to 
the St. George's Vestry with regard to the steam from the Corpora- 
tion’s works emanating from the Vestry's sewers, that he had given 
instructions to cease the use of condensation entirely at present, 
further that the new pipes had been completely laid to the canal, but 
the contractors had not yet delivered the pumps for use with them, 
во that they could not at present get any bene fit from them. In 
another letter Prof. Kennedy stated, in regard to the complaint about 
smoke and grit proceeding from the company's premises, that it did 
not come from their chimney. The Vestry has decided that the sur- 
veyor be requested to employ someone to watch the company's 
chimney. 

The Metropolitan Electric Supply Company will apply to the 
London County Oouncil for their approval to the standard pressure 
being altered to 200 volts. 

The City Press of Wednesday stated that Mr. O. G. Algar was 
to present to the Oourt of Oommon Oouncil a report from the 
proceedings which bave taken place 
before the Board of Trade on the subject of the future supply of 
civic electricity. The committee wili recommend the Court to 
defend the action which is threatened by the City of London 
Electric Lighting Company unless the company is prepared to make 
such terms, as regards efficiency and cost of lighting, as will confer 

benefit upon the consumers and ratepayers of the City, and 
thereby enable any invalidity of such contracts to be removed, if 
necessary, by a fresh agreement. Tne committee will also submit a 
letter from the Board of Trade intimating that they now intend to 
grant their consent to the additional system of supply by continuous 
current proposed to be given by the City of London Electric Light- 
ing oompany The committee recommend that the Board of Trade 
should be asked to further delay giving its approval to such addi- 
tional system of supply. The committee will bring up a report apon 
the steps which have been taken to obtain the insertion of all neces- 
sary clauses for the protection of the O tion in the provisional 
order to the Obaring Oross and Strand ty Bupply Oorpora- 
tion. Notice has since been received of the intention of that com- 
pany to oppose the Bill with a view to obtaining an extension of the 
period for compulsory purchase. 


Middlesbrough.—The Local Government Board has 
sanctioned the £36,000 loan for electricity works. The North-Eastern 
Railway has inquired whether, when, and upon what terms the Oor- 
poration would be able to supply current for driving 20 electric cranes 
which the company proposes to erect at Middlesbrough Docks, 
After confarring with Mr. Robert Hammond it was found that to 
supply so large a quantity of power would necessitate doubling the 
capacity of the works now erecting, also that the Oorporation would 
not be ready to supply for at least 12 months. It is thought that 13d. 
to 24d. unit would be the The Electric Lighting Com- 
mittee a meeting between Mr. Hammond and the 
engineer to the railway company. 

Monmouth.—At the last Town Council meeting the town 
clerk read a letter from Messrs. Bramwell & Harris intimating that 
the contractors could not now make a third turbine similar to the two 
already working at the same contract price, and suggesting that a 
second-hand turbine be used, which w require a steam engine, not 
being made for water-power. The matter was discussed at some 
length, and it was eventually that the town olerk write Messrs. 
Bramwell & Harris again, asking them to proceed at once with the 
construction of a third turbine according to the contract. 


Morecambe.—A Local Government Board inquiry was 
held on 23rd inst. by Colonel Coke into the Council's application for 
a £5,000 loan for erecting a Beaman & Deas refase destructor in 
connection with the electricity works. 
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Newark.—The Council has received a letter from the 
Board of Trade with reference to electric lighting, and a committee 
has been appointed. | 


Neyland.—The Parish Council have decided to let the 
question of electric lighting stand in abeyance until such time as 
they are endowed with urban powers. 


Oswestry.—Last week the Council resolved to seal the 
contract for the purchase of the undertaking of the Oswestry Electric 
Light and Power Company. The company’s managing director, Mr. 
E. Bremner Smith, has offered to act gratuitously. as consulting 
engineer for a period of five years. Application is to be made to the 
Local Government Board to borrow £18,000 for purchasing and 
carrying on the works. Mr. Hawtayne is to report as to arrange- 
ments for future working, &c. The company has been requested to 
purchase no more plant without the consent of the Council, 


Rhyl.—The Urban District Council have discuseed the 
desirability of engaging an engincer to advise them as to an elcctrical 
scheme, and it has been decided to apply to Mr. Preece for his 


Romford.—The District Council is notifying the Rural 
District Council that it intends including the area of the Romford 
rural parish in its provisional order to be shortly applied for. 


Sheffield.—It is stated that the Brightside and Carbrook 
O rativo Society have ordered a complete electrical installation 
for their Pinfold Late premises, both for lighting and power. The 
plant is to consist of a National gas engine, dynamo, and several 
motors for driving lifts and various machines. The costof the work 
will probably exceed £1,500. The Woodhouse kai gine: Btores 
are now lighted by electricity generated by а в plant on the 
premises. 


Shildon.—The Urban Council has received replies from 
various firms in relation to an electric light installation, and the 
surveyor is supplying particulars to some of them, and also asking 
the Electric Construction Company at what terms they would 
comply with the district's requirements. He has been instructed to 
rd representatives of any of the firms who may wish to inspect the 

ict. 


Sittingbourne.—The Sittingbourne (Kent) Co-operative 
Society, Limited, have accepted the contract of Messrs. Stevens and 
Barker, of Maidstone, to lay down plant for the purpose- of lighting 
the whole of their premises by electricity. 


Swansea.—The Local Government Board has sanctioned 
the borrowing of £52,046 for eleotric lighting purposes. The further 
amended plans for the generating atation have been approved, and 
the engineers bave been instructed to forthwith proceed with the pre- 
paration of the detail drawings and specifications of the works, and 
to engage a surveyor to take out the quantities for the buildings; 


the Board of Trade has approved of the proposed system of supply, 


and the desiga of the combined lighting and tra tion poles, and the 
positions of the same have also been approved. 


Tewkesbury.— The Urban District Council has resolved 
that it is desirable to adopt electric light for the borough, and a com- 
mittee is inquiring the cost of a provisional order and preparing an 
estimate as to a scheme. 


Walker.—At Tuesday’s meeting of the Urban District 
Oouncil the Electric Lighting Committee reported the success of the 
Walker Order Confirmation Bill in the House of Oommons, and 
stated that it would be through the Honse of Lords and ready for 
the Royal Assent within 10 days from now. The Committee thought 
that no delay should take place in cbtaining a site for electric light- 
ing generator and refuse destructor, and recommended that the 
chairman, vice-chairman, and clerk be authorised to negotiate with 
the Newcastle Corporation with the view to obtaining the same. 
Since the Bill had been d in the House of Commons a letter had 
been received from the Tyneside Electric Power Company, enclosing 
а list of directors, and stating that the company intended to apply for 
a provisional order authorising them to supply electricity in the 
Walker district. The Rev. Father Berry, in moving the adoption cf 
the report of the Committee, congratulated all the members of the 
Council on their victory over the gas company, and on the success of 
their application for a provisional order, although the company had 
50 witnesses and the Council only six. The report was adopted, the 
application of the Tyneside Ek сігіс Power Company not being dealt 
with, and this concluded the business. 


ELECTRIC TRACTION AND MOTIVE 
| POWER NOTES. 


Accrington.—There is a deadlock in the negotiations for 
the proposed sale of the undertaking of the Accrington Tramways 
Company to the British Electric Traction Company for £55,000, the 
three Corporatione of Accrington, Haslingden and Rawtenstall 
having agreed upon the desirability of municipalising the lines and 
refusing to grant any extension of the lease. 


Bath.—At a meeting of the City Council on Tuesday it 
was resolved,on the recommendation of the Electric Light Com- 
mittee, and on the motion of Alderman Taylor, to oppose the appli- 


cation made by London financiers for an order to institute a system 
of electric tramway for the city and district. The Council resolved 
to apply for an order in November, Alderman Taylor explaining 
that it did not necessarily follow they would lay down the trams 
themselves. They might dispose of the order, retaining the whip 
hand. A resolution was passed sarc‘ioning the application for 
another loan for electric lighting purposes to the amount of £26,000. 
This sum is in addition to £55,275 already advanced, and covers 
mainly the cost of extending mains to different parts of the city at 
present unserved. 


Belfast.—The Belfast Mechanical and Engineering 
Association last week visited the engine works of Messrs. Workman, 
Clark & Co, Limited. A sp feature of these works is the 
a pap pos of electricity for driving the whole of the machinery, 
tcols and cranes, current being supplied from a central station. The 


| pores house contains two large compound саза — of develop- 
ve 


g about 500 and 200 H.P. respectively, w two d 
supplying current at 220 vclts. A large switchboard оооп 
end of the en room. All the principal shops are divi 
sections, each having its own motor. 


Berlin.—A novel electric tramway has recently been 
constructed in Berlin to connect the two offices of the Allgemeine 
Electricitáts Gesellschaft, in the Schiffbauerdamm and in the 
Louisenstrasse. The line is an overhead one, the track being carried 
on brackets attached to the walls of the buildings. It is 200 metres 
long, and, starting from the first floor of the Scbiffbauerdamm, rises 


one 
into 


at the rate of 1 in 18. The electric tramcar is provided with a motor 


of 8 H.P., and can attain a speed of 8 kilometres per hour, a rapid 
к, d communication between the two offices being in this way 
orde 


Blackheath.—An influential committee has been formed 
to oppose the p ed scheme of electric tramways across Black- 
heatb, and a petition has been sent to the London County Oouncil 
setting forth the undesirability of the proposed tramway. 


Cheltenham.—The Light Railway Commissioners on 
23rd inst. held an inquiry into the application by Mr. T. Nevins for 
an order to construct a light electric railway from Cheltenham to 
Oleeve Hill. The line would run from Lansdown thro Pee NE 


ants of Westbury, Cleeve, Woodmancote, and Boutham desired 
the lines. For the opposition it was contended that the inten- 
tion was to secure a network of rails throngh Cheltenham, and 
that the whole of the intention of the promoter ought to be laid 
before the Commissioners before they gave their approval. A further 
argument was that the roads through Prestbury were insufficient. 
The Commissioners will communicate their decision to the promoter 
and the Council as soon as possible. 


Dudley and Stourbridge.—On 22nd inst. there was 


& trial trip of the electric cars, the power and lighting ts being 
put to practical tests for the first time. Mr. W. H. ; of the 
British Electric Traction Oompany, was in charge of the cars, and 


among the party were the Mayor and some officials of the Dudley 
Oorporation. The lines have yet to be passed by the Board of 


| Trade, 
but it is expected that they will be opened in about a fortnight or 


three. weeks. 


Dundee.—The Tramway Committee has decided that 
electric power should be applied to the proposed new Oonstitution 
Road tramway. 


Glasgow Tramways.—On Friday and Monday a Select 
Committee of the House of Commons, presided over by Mr. A. de 
Tatton Egerton, considered the Bill promoted by the @ Oor- 
poration for powers to construct new tramways outeide the borough 
and for other purposes. 

Mr. Balfour Browne, Q. O., for the Corporation, said the only ques- 
tion that would be raised before this Committee had reference to the 
tramways, in connection with which there was a petition on behalf 
of the Paisley Tramway Company. The tramways in Glasgow had 
been extended from time to time outside the city boundaries, and 
the boundaries had been extended to take them in. What the Oor- 

ration now proposed to do was to make an extension from the 
На! тау House, the present terminus on the Glasgow boundary, 
through the county of Renfrew, by way of Oardonald and Ralston 
to the borough of Paisley, and so on to the existing Paisley tram- 
ways. The tramways in Paisley were at the present moment the 
property of the Paisley Tramways n but in three yeare' time 
they would, under the Tramways Act of 1870, bscome the property 
of tke Paisley Corporation, and when the y on pur- 
chased the tramways they had agreed, by an agreement schedaled 
in this Bill, to hand them over to be worked by the Oorporation of 
Glasgow in connection with the Glasgow system. 

Mr. Walter Paton, convener of the Tramways Committee of the 
Corporation of Glasgow, examined by Mr. Evan Oharteris, gave an 
account of the tramway system of the Corporation. The districts of 


"ов. 
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Cardonald and Ralstcn, he said, were rapidly growing, and stood 
greatly in need of tramways, and not only so, but there was a large 
traffic between (ilasgow and Paisley, which could only be accom- 
modated by а tramway system. The Corporaticn had been approached 
toth by the Renfrew County Council and Paisley Corporation, who 
desired a through service. He considered it absolutely necessary that 
this agreement and thie Bill should be passed now in order that the 
position might be defined, and Paisley might know what was to be 
done with the tramways when the right of purchare was exercised. 

Mr. Jchn Yourg, the gereral mansger of the Glasgow Corporation 
Tramways, gave evidence as to the success of the Corpcration in 
tramway management. The policy of the Corporation, he said, bad 
been to link up with the city the various outlying districts, and he 
might add that of the 30 miles of streets upon which the pop ie i 
were originally constructed, 6; miles, or 224 per cent. were laid in 
of the neighbouring burghs. He thought it was admitted by all the 
parties that hitherto Paisley bad teen inefficiently supplied with 
tram ways, and be felt confident that the cheme of the Bill was the 
к! 155 could be proposed in the interests both of Glasgow and 

aisley. 

Cross-examined by Mr. Worsley Taylor, Q.O., for the Paisley 
Tramway Company, witness said that no doubt if the Paisley Oor- 
poration did not, in 1902, exercise its right of purchase, the Tramway 
Company would be free to go on for another period of seven years, 
and could either work the line itself, or hand it over to such a com- 
pany as the British Electric Traction Company. 

Mr. James Manp, sbipowner, of Glasgow, a memb:r of the County 
Council of Renfrew, spoke to the negctiations cf that body with the 
Glasgow Corporation, and the desire of the community in the cut- 
lying districts to bs connected by tram with Glargow. Any attempt 
of the British Electric Traction Company to connect Glasgow and 
3 through Renfrewshire would be approved by the County 


Provost M'Kenzie, Paisley, said the ratepayers on various occasions 
had expressed their dissatisfaction with ths present tramway service, 
and he believed they were practically unanimous in support cf the 
p that the Glasgow Corporation should take over and work 
the lines. Last year the British Electric Traction Company applied 
for & provisional order empowering them to purchase the existing 
tramways and to reconstruct them and «quip them with electrici'y 
provided that tbe Corporation abstained from exercising their right 
of purchase fora lengthened period. It was almost simultaneously 
with this proposal that it was brougot to the notice of the Corporation 
of Paisley that the Corporation of Glasgow had power to lay their 
tramway lines to within two miles of the boundary of Paisley, and 
that the Corporation of Glasgow intended to oppose the granting of 
the order to the British Electric Traction Company. It was proposed 
then in Paisley that Glasgow might be willing to take over the lins 
and work it, and negotiations with that object were entered into. 
The Corporation of Paisley came to the conclusion that it was the 
best thing in their interests that the Corporation of Glasgow should 
work and equip the tramways. 


Mr. Worsley Taylor addressed the Committee on behalf of the: 


petitioners. He submitted that no serious complaint had been made 
about the present service in Paisley, and that not one word had been 
said to suggest that the British Electric Traction Company were 
unlikely to equip and work the line in a perfectly "d manuer 
if they got the opportunity. This Bill virtually empowered the Cor- 
poration of Glasgow to buy the Paisley tramways, and he argued 
that it was never the intention of Parliament that a local authority 
should be allowed to go outeide its own area for such a purpose. Not 
only so, but if the Bill was it would inflict serious hardship 
upon his clients. They bad only enjoyed a short lease of this under- 
taking and now it was to be taken from them. They were to get for 
it the price of old iron. Counsel then went at length into the 
negotiations of the Corporation of Paisley with the British Electric 
Traction Company. A contract, he said, had been drawn up and 
adjasted, and all that was wanted to make it legally binding was the 
seal of the Corporation. He stated that the treatment meted out to 
the company had been harsh and unjust, and he asked the Committee 
to show their opinion of it by throwing out the Bill. 

After the Committee had deliberated in private, the Ohairman 
announced that they had agreed to pass the preamble, subject to 
certain conditions. One condition was that the ent between 
Paisley and Glasgow should not take effect until the sections of the 
tramway between Hallway House and the Paisley boundary and 
between the Paisley boundary and the present Paisley tramways were 
constructed and in operation. Another condition was that words 
be added improving the terms of purchase to be found in Section 43 
ofthe Tramways Ac: of 1870. Improved terms, he believed, had been 
given in other cases of purchase. Another condition was that the 
agreement should not be finally valid until confirmed in accordance 
with Section 43 of the Tramways Act of 1870. The fourth condition 
was that the promoters should insert a clause similar in effect to 
clause 25 of the Dundee Act of 1898. 

Mr. Balfour Browne said he did not quite understand the second 
condition. 

The Obairman eaid the Committee were of opinion that the tram- 
ways company bas had a very hard case indeed, and he believed that 
in other cases terms of sale kad been given which were not so arduous 
and strict as those in Section 43 of the Act. 

On the Committee resuming on Monday, Mr. Balfour Browne, 
Q.O., for the Glasgow Ccrporation, read to the Committee the terms 
cf their decision as annourced on Friday. His clients had no objec- 
tion to the stipulation that tbe agreement between Paisley and 
Glasgow should not take effect until the tramways between Halfway 
House and a point inside the Paisley bourdary had been constructed, 
but the Committee eaid, further, that the Paisley Tramways Com- 

y should, in the event of the purchate of their undertaking, get 
terms than those of Section 43 of the General Tramways Act 


of 1870. The on could not see their way to go beyond the 


nor could they under the s ask a 


In this case his learned friende, who appeared for the Paisley Tram- 
ways Com leetrla Traction Оо 

them, would have got all they wanted under the locus which had 
ро колесами и the Oourt of Referees. There would, there- 


ress it. 
E The other clauses having been adjusted, the B. Il, as amended, was 
ordered to be reported to the House of Commons. 


Greenock and Port G w.—At the resumed sitting 
of the Committee on Wednesday week, Mr. Forbes Lankester 
opened the case for the opponenta of the Bill. He pointed ont that 
because cf certain tiations that were on at the time, the 


passing between these places were 
practically running on the edge of the footpath. The inauguration 


entire line. He felt that the introduction of electric traction 
would prejadicially affect the interests of frontagers along the line of 
route. Oron етра Де by Mr. Coward, the Witness said he considered 
that a horse car upon a level road was more under the control of the 
driver than an electrically-driven car. Mechanical power was a force 
which might get out of a man’s control, and if it did, it was very 
dangerous in a crowded street. Evidence was then tendered by 
frontagers in opposition to the Bill, after which the Oommittes again 
adjourned. 

he Committee met again on Thursday. Mr. Fitzgerald, in the 
course of his examination of Mr. John Young, the general manager of 


the Glasgow Corporation Tramways, raised the question of an agree- 
ment between the Corporation of Greenock and the National Tele. 
hone Company, which he said removed all difficulty on 


he of the Oorporation in introducing electric traction if it 
abea the tramways. After argument by counsel, the Committee 
owever, decided not to receive the ment. 

Mr. Balfour Browne said that he no objection to the agreement 
being putin, as he thought the case of the company was strong enc ugh 
without taking the technical objection. 

The Ohairman stated that the Committee had been considering the 
matter very carefully, and whilst he adhered to his decision, it was 
not an agreement which cculd properly, to the custom of 
these rooms, be brought before the Committee. thought also that 
the Committee had been kept very much in the dark, and that the 
agreement, if 16 were intended to bring it up, should have been 
brought before. ВЕШ, he considered both in the interest of the public, 
and in the interest of all parties, it was better that the agreement 
should be brought into the case. 

Mr. F.tzgerald said he was obliged to the chairman, but he 
regretted that he should think there was any intention whatever of 
koeping the Oommittee in the dark. There was no intention of the 
kia 


The Chairman raid he did not think he implied any intention on 
the part of the counsel, because counsel said that the agreement had 
only then come into his possession, but the parties instructing him 
must have been aware of it. 

Mr. Fitzgerald added that he should be very sorry if the Com- 
mittee thought that either the counsel whoappeared for the Corpora- 
tion or the gentlemen who instructed them had any intention of 
misleading the Committee or keeping them in the dark. The 
moment the question was raised it was inquired into and this agree- 
ment was found, and when it was found he endeavoured to have it 
put in by his witness. 

Mr. John Young was then called, and Mr. Fitsgerald read to him 
the leading points in the agreement. The agreement, he eaid, set 
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forth that the National Telephone Company were desirous of placing 
their telephone system within the Burgh of Greenock, on the twin- 


wire or metallic return principle, and towards this end it was essential . 


that the main routes of wires and other works should be placed under- 
ground, and the B.ard of Police had consented to give permission 
to place the telephone system on the twin-wire or metallic return 
principle. The agreement, he might say, had two dates, one March 
24th and the other June 28th of this year. He did not understand 
why an agreement should have two dates. Continuing, witness 
said he was informed the dates were the dates when sgreement was 
executed by the respectíve parties. The agreement went on to say 
that the powers conferred on the Telephone Company by this agree- 
ment should in no way enable them to interfere with the rights of 
the Board of Police to use gas or electricity or electric energy for 
purposes of lighting, motor power, tramways by electric traction 
or otherwise, and there should be no right on the part of the Tele- 
phone Company for an intsrdict, or to claim damages in respect to 
leakage, induction or otherwise, arising from any future undertaking 
of the Board of Police. 

Mr. Young said he had read the agreement, and he had no hesita- 
tion in saying that with it the Corporation of Greenock would be 
perfectly able to introduce electricity into the tramway system when 
and if they acquired it. 

In cross-examinstion, the witness said tbat in the case of Glasgow 
he believed it was true that no contractor was prepared to run the 
risk of the National Telephone clause. He had only read a portion 
of the agreement, and could not say that the consideration given by 
the Greenock Corporation was that the National Telephone Company 
should be allowed to break up the streets of the burgh to lay their 
mains. He did not approve of people being allowed to bresk up the 
streets of a town. It was obvious, of course, that the Corporation of 
Greenock could not give the National Telephone Company power to 
break up the streets, either of Port Glasgow or Gourock. He con- 
sidered that this tramway system should be equipped with electrical 
power. 

Otuer witnesses having been examined in opposition to the Bill, 
. the Committee, after a short deliberation, passed the preamble of the 
Bill, with certain modifications. 

On the Committee meeting to consider the clauses of the Bill, Mr. 
Moon, forthe Grecnock and Port Glasgow Tramwaye Company, the 
promoters, presented a proviso for insertion in clause 4, a clause 
which deals with the adoption of electric traction for the tramways. 
The proviso was in the following terms, viz. :—' Provided that save 
во far as the Greenock Board shall assent thereto, nothing in this 
tection shall be deemed to authorise the compary to enter upon or 
break up the tramways within the borough of Greenock for the use of 
electrical power thereon.” The Committee accepted this proviso, and 
it was inserted in the clause. Mr. Moon presented the following 
provito for insertion in the clause empowering the company to erect 
a generating station, vis. :—'' Provided that the powers of this section 
Bhall not be exercised until the Greenock Boara shall bave consented 
to the use of electricity by the company on the tramways within the 
borough of Greenock, and sball have refused or neglected to supply 
upon equitable terms such electricity as the company may require for 
use on the tramway." This was agreed to. The next clause discussed 
was clause 18, which, as it sto-d in the Bill, read as follows:—" In 
the event of the Greenock Board determining to purchase the 
tramways of the company, they shall at the same time, if 
so required by the company, purchase all engines, dynamos, 
batteries, accumulators, mains, wires, posts, plates and other 
apparatus, works and appliances of the company suitable to and 
used by them for the purposes of the tramways so purchased, or of 
any other tramways for the time being worked by the company in 
connection with the tramways so purchased.” Mr. Moon suggested 
the addition of the following proviso, vis. :—'' Provided that if the 
Greenock Board contend that any of such engines, dynamos, batteries, 
accumulators, mains, wires, posts, plates, or other apparatus and 
appliances which the company may require the said Board to pur- 
chase under tbis section are not suitable to or used by the company 
for the purposes aforesaid, it may, on their application, ba referred to 
arbitration of an engineer under and according to provisions of the 
Arbitration Act, 1889, to determine whether or not same are such as 
ought to be purchased under this section." After considerable dis- 
cussion the Committee decided not to alter the clause. Mr. Kennedy, 
Parliamentary agent for the Greenock Board of Police, asked the 
Committee to incorporate in the Bill parta 2 and 3 of the Tramways 
Act of 1870, which would give the Board protection in regard to gas 
and water mains, sewers, &c., in connection with the reconstruction 
of the tramways for use of electrical power. Mr. Moon, for the 
tramwaye company, stated that the Greenock Corporation did not 
require their protection, which the Corporations of both Gourock 
and Port Glasgow were content to do without. The Committee 
decided to incorporate parte 2 and 3 as desired by the Greenock Cor- 
poration. 

Mr. Forbes Lankester, for the National Telephone Company, asked 
for tbe insertion of a clause to protect the company from pbysical 
interference as distinguished from electrical interference. The clause 
was inserted with some amendment. The remainder of the Bill 
having been adjusted, it was ordered for report to the House. 


Hu...—Satisfactory trials of the new Corporation electric 
tramway service were made on the Hessle Road section at Hull on 
Tuesday, the chairman of the committee (Ald. Larard) being accom- 
panied by Councillor H. Skinner, chairman of the Electric Lighting 
Committee, and other members of the Corporation. At present there 
are 30 motor cars in hand, and about 30 “trailers,” which can be 
artacned to the cars in case of extra pressure of passengers. From 
four to five miles of the newly-constructed roads will be opened for 
traffic next week, the fare from point to point of each section having 
been fixed af ld. per passenger. The Anlaby Road section, which 


leads Бе розм on which the Yorkshire Agricultural Show is 
to be held, be opened for traffic the week after next. 


Huddersfield.—The Council has resolved to apply for 
Parliamentary sanction for borrowing funds to enable the borough 
engineer's electric traction echeme to be carried out in such sections 
as may be determined; also for various powers regarding the oon- 
struction and working of tramways outside the borough. The borough 
engineer has been authorised to obtain the opinion of Mr. H. F. 
Parshall upon the plans and specifications prepared by him. 


Isle of Man.—On Tuesday and Wednesday the arbi- 
trators appointed by Lord Henniker, Lieutenant-Governor, were 
engaged at Douglas in considering a claim of £7,500 compensation for 
depreciation in the value of land and p by the construction of 
the Laxey and Ramsey electric tramway just opened. Leading 
counsel were engaged, and professional gentlemen from England 
retained as witnesses. The tramway company resisted the claim, and 
made no offer, being willing to abide by the decision of the arbitrators. 
There are about 35 other claims for damages to be made against the 
company. 


Kirkealdy.—The Town Council has received letters 
from prac cates anxious to take over the tramways and electrically 
equip them. 


Light Railways.—The Hampstead Vestry will oppose 
the Finchley, Hendon, Edgware, and District Light Railways (Elec- 
tric) scheme, which has been re-introduced by the promoters. 


The London United Tramways.—After several years 
of contest for the adoption cf the overhead system of electricity on 
its tramways within the district of the London Oounty Oouncil, the 
London United Tramways Company has at length succeeded. Last 
year, says the Financial News, the company ob'ained these powers 
for all its lines in the county of Middlesex, and on 23rd inst. the 
Bill to authorise the overhead system within the county of London 
passed the House of Commons unopposed. As part of the arrange- 
ment with the London County Council the company has agreed to 
lay a short piece of underground system between Hammersmith 
Broadway and Young's Corner, Chiswick; but on the two lines which 
converge on the terminus of the Central London Electric Railway, 
and, indeed, on the whole of the company's main lines, the overhead 
system will be used. The process of construction is proceeding 
rapidly, and now that the only obstacle is removed, the whole of the 
United Company's system will be operated by electricity. The 
existing lines have been reconstructed, and some miles of the exten- 
sions from Kew Bridge to Brentford and Hounslow are already laid, 
so that the opening of the first electric tramways in London will b3 


completed at an early date. 


Newport.—Mr. Robert H. Haynes, borough engineer to 
the Newport Corporation, has issued an exhaustive report on the 
Newport tramways, with special reference to the proposed adoption 
of electric traction. The report comprises-82 foolscap printed 
and is in two parts. Part I. is chiefly historical. Part II. deals with 
the application of electricity to the working of the lines. The writer 
deals with the various systems of traction, viz , (1) by accumulators, 
(2) by underground conductors, (3) by surface contact, and (4) by 
overhead wires. He concludes that the first-named system is a 
financial failure, the conduit system is unsuitable to the physical 
conditions met with at Newport, and the surfacs contact system is not 


` reported on favourably owing to the risk of failure and accident and 


also the cost. He comes to the conclusion that the overhead system 
is the best and cheapest. He recommends span wires throughout, 
they being suspended from side poles in some streete, and from 
rosettes attached to the buildings in others. He says that the 
introduction of transforming apparatus at the lighting etation, with a 
view to utilising the present machines for traction work, would be 
attended by many complications and risks of breakdown, and the elec- 
trical and com mercial efficiency of the combination would be very low. 
He details in the report various extensions and alterations which 
might well be introduced to the existing tramway system which 
would cost £51,280, and the cost of overhead electrical equipment 


calculated at £1,750 per mile (single track) would be £20,811. The ` 


total expenditure on the completed system, including track and over- 
head line work, but exclading power station generating plant, car 
equipment, sheds and workshops, would be £107,370, and £5,122 
would have to be set aside annually for interest and redemption. Mr. 
Haynes goes at considerable length into the queation of single v. double- 
decked cars, and he says that the single-deck car seems to be obliga- 
tory at Newport, but such a type should be selected as will cater to 
some extent for the top seat pleasure traffic, Where local conditions 
do not prevent its use the double-deck car is certainly the best, the 
California combination car, a modification of which is now in use on 
the Liverpool Corporation tramways, being classed next in order of 
merit by Mr. Haynes. А 34-car equipment would require 525 Н.Р. 
generating plant; three 270-H.P. engines (two in constant use and 
one for reserve) would probably be suitable, bat it would be wiser to 
instal 300-H.P. sets. Mr Haynes seems to favour municipal owner- 
ship of the lines, and their being worked by a company. The current 
consumption is put down at 603,000 units per year, which at 2d. per 
unit for 400,000, and ld. beyond, makes a revenue of £4,179 per 
annum for the electricity undertaking if the two concerns are 
worked as а joint undertaking but under different committees, but 
as we have said, Mr. Haynes suggests that municipal working would 
not be advantageous. 
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ELECTRIC LIGHT AND TRACTION 
ENGINES. 


II. 
In our first article on this subject we endeavoured to 
show that English engine makers are quite able to satisfy 
the requirements of English electric tramway under- 
takings, thereby obviating the necessity for placing future 
orders abroad to the same extent as has been done in the 
past. Our reference was more particularly made to the 
general design, efficiency, and fitness of English engines, 
althongh we do not ignore the importance of the time 
element. We believe, so far as lighting stations are con- 
cerned, that the principal cause of foreign-made engines 
being installed has been the extreme difficulty that has been 
experienced in getting delivery from home manufactories with 
the required expedition. But by means of extensions and 


electric lighting and power distribution. 


to devote time even to a bare consideration of the American 
v. English controversy. 
The opinion of another leading firm of digne makeh 


Messrs. Robey & Co., Limited, is that if Eagland is ever 
-beaten in the race by America, it will not be through lack 


of either enterprise or ability, but merely because England 
is the smaller country, with a lesser population. Though 


England may be beaten in quantity,she will always hold 


her own &o far as quality is concerned. It is interesting, 


as showing the advance that is being made.in the 


quantity of work to be done, that Messrs. Robey & Oo. 
are now turning out nearly double the engine H.P. that 
they did five years ago, their output last year being not lees 
than 65,000 H.P., a very large proportion of which was for 
Great as this 
output is, it is expected to increase largely year by year. 

We give several illustrations showing some specimens of 


ELECTRIC LIGHT AND TRACTION ENGINES.—Fia. 1. 


the adoption of other measures, English engineering firms 
have been re-arranging their works with a view to keeping 
the quick-delivery orders for home exeoution. Tbe supply has 
not, we believe, for some time past kept pace with the de- 
mand. Oar factories have an enormous foreign and colonial 
trade which has to be attended to, and bearing in mind the 
greatly increased home demand and growing foreign busi- 
ness, works extensions have not been carried out so speedily 
as they perhaps should have been. However, we suppose 
the engineering strike congestion has been nearly worked off 
by this time, and with larger works capacity our makers 
should now find it easier to keep pace with current orders. 
Our inquiries among English firms have shown distinctly 
that there is a strong feeling existing among them that 
foreign engines are quite unnecessary, but at the same time 
they are doing well, for the books are full of orders for a 
long time to come. One leading firm is so occupied with 
several months’ arrears of orders, that it finds it impossible 


engine manufacture carried out by Messrs. Robey. Fig. 3 
shows a Robey coupled cross compound engine, with alter- 
nator mounted directly on the engine shaft, as supplied to 
the Corporation of St. Helens, This,set is capable of gene- 
rating 115 kilowatts when running 100 revolutions per 
minute, the voltage being 2,000. The engine and alternator 
are mounted on a massive iron base-plate, the whole forming 
а very rigid and substantial job. Continuous lubrication is 
fitted to all the working parts. The steam consumption per 
kw.-hour is 26:9 lbs., the steam pressure being 120 en 
vacuum 25 inches. 

In fig. 1 we show an interior view of the electricity works 
of the Newcastle-on-Tyne Electric Supply Company, Limited, 
with a number of Robey coupled compound Olass E engines, 
the alternators being rope-driven. The total H.P. developed 
is 1,800, and the voltage 2,100. We understand that 
the steam tests gave 15 1з, per I. H. P., with 20 inches 
vacuum and 120 lbs. steam pressure. 

F 
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In fig. 2 is shown a similar type of engine coupled 
direct to two-phase alternator capable of generating 
200;kw., and supplied to the North-Eastern Steel Works, 
Middlesbrongh. The voltage is 2,000. 

Auother firm, Messra. Ernest S:ott & Mountain, are build- 
ing & large number of compound enolosed double acting 
engines, with their improved system of forced lubrication, 


for lighting and traction work, and they have in hand at the 


present moment for the Great Northern Railway Company, 
of Ireland, for the Hill of Howth Electric Railway, three 
sets of engines and dynamos, each set oonsisting of a com- 
pound enclosed self-lubricating engine of 250 I.H.P., the 
engines running at a speed of 880 revolutions per minute, 
and coupled direct to four-pole continuous current generators, 
constructed to give an output of 125 kilowatts at an E. M. F. 
of 500 volta, but the dynamos are capable of running up to 
600 volta by over-compoanding. 

An engine of the type referred to, but coupled direct to con- 
tinuous current two-pole dynamos, has been recentiy supplied 
to Messrs. Charles Cammell & Oo., Limited, Sheffield, for 
driving travelliug cranes, and a fins specimen of the same 


THE GENERATION OF POWER FOR 
ELECTRIC TRACTION. 


By J. GRAY SCOTT. 


(Continued from page 964.) 
ComBINED lighting and traction stations may exist under 


‘various conditions: 


1. The lighting system may be low tension continuous, 
at such a voltage as to admit of interchange of the identical 
units between lighting and traction circuits respectively. 

These are, of course, the most favourable conditions under 
which the combiuation may be made, and it may be men- 
tioned incidentally that this system obtains at Bradford, 
whose station has proved a pioneer in this and other im- 


portant innovations. 


It is interesting to note, moreover, that many modern 
stations are being designed on similar lines, in order to 
anticipate the supply of power for tramway traction, which, 


ELECTRIC LiGHT AND TRACTION ENGINES.—Fia. 2. 


kind was illustrated. in our issue of June 9th, as.employed 
for work at a North country ironstone mine. 


The engines are of the side by side compound type, with 
a central valve worked by one eccentric and rod, admitting 


steam to the high and low pressure cylinders, the cranks 
being placed opposta and therefore balanced, the moving 
parta being made as nearly as possible to the same weight. 

he engines, being double-acting, are extremely economicai 
and efficient, and we understand that in some recent testa of 
combined engines and dynamos the efficiency has worked out 
as high as 89 per cent. between the I.H.P. of the engine and 
the electrical output of the dynamo. 

Messrs. Scott & Mountain are making a speciality also of 
multipolar dynamos for coupling direct to this type of 
engine, the dynamos being specially suitable for traction 
work. The armatures are slotted and the conductors laid 
in]the slots, and their special system of winding is adopted, 
‘by:which all connections are extremely accessible, facilitating 
very ready repair in case of accident. The machines are, as a 
rule, made with parallel wound armatures, the commatators 
being of large diameter, and fitted with a large number of 
sections. Carbon block brushes are used for collection. 

Messrs. Scott & Mountain are manufacturers of both the 
engines and dynamos, and they claim to be in an exceptional 
position to give satisfactory delivery. They have also a 
complete testing plant at their works, so that the machinery 
can be thoroughly tested before leaving. 


as already pointed out, proves of oonsiderable value in the 
early history of a small station. 

The lighting in Bradford is on the three-wire system, the 
voltage across the outers being 460. 

The larger units are run across the outers at or abont this 
voltage, and balancing machines are also run on either side 
of the system. 

Simultaneous supply (from the same machine) for trac- 
tion and lighting is obviously out of the question—the 
negative being earthed in the former case—and in order to 
effect an interchange a two-way switch is employed. The 
requisite voltage for traction (500—550 volts) may be 
obtained by increased speed, increased excitation, or what is 
equivalent, the addition of series coils on the field magnete, 
which are cut out when the machine is on lighting supply. 

Datails of this interchange will be dealt with in another 
section. 


2. The lighting system though low tension continuous— 


may be at a voltage unsuitable for traction work, and under 
these circumstances direct interchange would not be 
possible. | 

In a case of this kind it would be desirable to lay down 
separate plant; but if the voltage of the lighting впрр}у 
were at or about 250, two machines could be ooupled in 
series, а method which might prove of service as a temporary 
measure. 

At Blackburn, for example, the generator armatures have 
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two distinct windings, connected at each end to their 
Tespective commutators. | 

y means of a two-way switch these windings may be 
connected in series or parallel, when the generator is required 
for traction or lighting respectively. 

3. The lighting system may be high tension continuous, 
-as first laid down at Oxford, and subsequently known as the 
* Oxford system.” | 

The station pressure is generally 1,400— 2,000 volts, and 
feeders are laid to various sub-stations, equipped with suit- 
able motor generators or continuous current transformers, 
which, in turn, feed the distributing system at a pressure of 
100 or 200 volta, — | 

The supply of power for trams could be easily arranged by 
installing the necessary number of additional transformers, 
of size and design to give a convenient output at 500 volta. 

Sach an arrangement would at once be effective in in- 
creasing the outpat of the station, and ita load factor; bnt 
ihe author is not aware of any case in which such a scheme 
has been pat into practice. | 

There are some seven stations equipped on this system, 
and as satisfactory working seems possible for lighting supply, 
there is no reason why an extension of the scheme to incla 
the supply of power for tramways should not be successful, 
provided the former be unaffected by the sudden fluctuations 
of load associated with traction work. 


By uncoupling the engine, the remaining machines are 
available for the functions of motor alternator as before. 

. We have reviewed the principal systems on which central 

supply stations are worked in this country, and referred to 

each system with respect to the acquisition of a tramway 

load, but it must be borne in mind that in some cases, where 

the conditions of supply are otherwise suitable, it might 

not, for other reasons, be judicious to combine the under- 
gs. | | | 

A case in point is that of Glasgow. There are at present 
running in Glasgow over 400 cars, all worked by horses 

with the exception of a short line experimentally equipped 
for electric traction and running about 30 cars. 

A recent report supplied to the Corporation by Mr. 
Horace F. Parshall,in favour of electric traction, has been 
adopted in its entirety, and it is anticipated that within the 
next two years the conversion from horse to electric traction 
will b» completed. 5 

Mr. Parshall, however, does not favour a combined 
station, and in this, no doubt, is perfectly consistent, 
for in consequence of the magnitude of the scheme, the 
large area to be served, and probable great increase in 
traffic, he has recommended the adoption of multiphase 
transmission. | 

This renders necessary the installation of special 
machinery, and at once precludes the possibility of one of 
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4. The lighting system may be high tension alternating. 


Owing to the non-existence, up to the present, of suitable 


motors either for cars or for rotary converters, such a system, 
as usually laid down for town supply, is out of the question 
for tramwa | 

It is usual, therefore, to instal separate plant, and this has 
been done at such stations as Blackpool, Dover and Halifax. 

An additional feature of the last-mentioned station is its 
large battery of accumulators, the primary objects of which 
are to provide a steady and economical load for the tramway 
plant, to prevent undue fluotuations of the voltage on the 

ine, and to supply the necessary power at times of light load. 

The battery is aleo requisitioned through the medium of a 
motor alternator for the all-night load supply of the lighting 
system. 

In a recent paper before the Municipal Electrical Associa- 
tion, Mr. J. H. Rider presented a similar scheme. 

Mr. Rider proposed to arrange a steam engine, a continuous 
current dynamo, and an alternator mounted on one bed plate 
and common shaft coupled throughout. 

The duties of the two machines are practically the same 
as those referred to above, but in addition, either or both 
may be driven by the steam engine. 

uch an arrangement is obviously conducive to economical 
porig of the engine, which may be maintained at or about 
full load by employing the continuous current machine for cell 
charging. 


the principal advantages to be gained bya combination of 
the lighting and traction systems, viz.. interchangeability of 

nt. EE | 
While no one would think for a moment of disputing 
Mr. Parshall's authority as a tramway expert, it may be men- 
tioned that other eminent engineers are not at one with him 
in every respect. a | 

Mr. C. H. Wordingham, city electrical engineer to the 
Corporation of Manchester, has recently reported on the sub- 
ject of tramway traction to his Council. 2 

Regarded as cities, Manchester and Glasgow have several 
points of similarity, and their tramway schemes are probably 
of about equal magnitude, But Mr. Wordingham has 
favoured the combination of lighting and traction—so far, 
at any rate, as the supply of power is concerned. 

There is not the slightest doubt that both these experts 
have drawn up their respective schemes on sound bases, and 
each is prepared to carry it through. _ | 

From what we know of the abilities of both Mr. Parshall 
and Mr. Wordingham, we can safely say that both schemes 
will prove successful, but in consequence of the large amount 
of discussion which the matter has entailed, not only in 
Glasgow and Manchester—but in municipal and electrical 
circles generally—the carrying out of these schemes and their 
subsequent working results, will present an aspect of more 
than passing interest. | | | 

The necessity for stand-by machinery in a lighting station, 
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in order to cope with the maximum demand throughout the 
is familiar to all conversant with central station work- 
ing, and when this stand-by plant is supplemented by that 
desirable for breakdown contingencies, the proportion of 
total plant installed which must simply be held available, 
becomes very large. 
A tramway load is, of course, regular in comparison, not 
only throughout each day, but throughout the year, and it 
is not necessary to do more than provide the paver required 
for the total number of cars running, which does not 
greatly vary from day to day. 


The maximum for each day generally occurs in the саке cf 


city tramways at the close of the business day, and the 
nature of the load curve is practically the same for each day 
throughout the year, whereas the lighting peak moves with 
the seasons во to speak, increasing in height and occurring 
earlier in the day as winter approaches, . E 

There ie, therefore, for perhaps a month or two throughout 
the year, a daily concurrence of peaks on the lighting and 
tramway load curves respectively, but the peak in the latter 
instance is by no means 80 prominent, and ghould not repre- 
sent a demand beyond the capacity of the plant used daily 
for power supply, in which provision can easily be made to 
meet abnormal demande. 

Let us likewise consider the respective load curves for a 
complete year—plotted, вау, from weekly returns of units 
delivered. 

On the lighting ourve—the maximum usually occurs about 
midwinter, but, generally speaking, we may say that the 
summer traffic gives us the maximum on the tramwr.y load 
curve. 

As in the case of the daily curve, the precise nature of the 
curve extending over a year, is largely dependent upon local 
conditions, and is subject to certain fluctuations. Thus, the 
power consumed per car after a heavy fall of snow is some- 
times excessive, and of course increased traffic results from 
inclement weather. This increase in traffic, it should be 
noted, is often more apparent than real—being largely con- 
fined to inside passengers. 

Considering again an ordinary lighting load curve, it may 
be eaid that as a station develope—that is, as the number of 
ordinary consumers increases—the peak becomes higher in 
proportion, while the remainder of the curve is practically 
unaffected. 

As part of the machinery is used for so short a proportion 
of time throughout the year, may we not consider such plant 
as stand-by, and as precluding the necessity for further pro- 
vision for breakdown contingencies. 

In the case of a combined station, with interchangeable 
uuite, this plant would be available for either lighting or 
tractiop, and while admittedly, the inclusion of tramway 
supply neceesitates additional machinery, it does not, in the 
author's opinion, involve simultaneous laying down of spare 

lant, as would certainly be desirable in the case of a station 
in which interchange is not possible. 

During the past year we have, in Bradford, shared the in- 
convenience ienced in many towns through late delivery 
of plant, traceable, no doubt, to the recent trouble in the 
engineering trade; and though not in the unfortunate 

ition of one or two other towns, it was only with 

ifficulty that the maximum demand could be met. 

The facility for interchange, however, proved most con- 
venient, because machinery which was fally loaded over the 
peak was available during the day, and could be run on trac- 
tion supply, while any desired examination or repairs might 

made on the set ordinarily employed for this p . 

The author admits, of course, that a breakdown involvin 
disablement would not, under these conditions, be provide 
for, but breakdowns of this nature are fortunately exceptional, 
and the principal which he desires to emphasise is that of a 
stitch in time. 

Preeuming, however, that ample provision is to be made 
for such contingencies by installing spare plant, the fact 
remains that plant 8o installed is available for either traction or 
lighting, a simultaneous breakdown being highly improbable, 
and thus the duty of the spare plant is very materially 
increased, and the plant required as stand-by is reduced by 
one-half. 

Such an advantage, as already pointed out, does not accrue 
if the units are not interchangeable, it being then necessary 
to provide additional plant of both types, or risk discon- 


tinuity of supply for a greater or less period of time 
most undesirable state of affairs indeed. 

The author considers, however, that the combination, even 
where distinct plant is employed, presents certain advantages, 


particularly in small stations. 


Though the lighting machinery and its load remain dis- 
tinct and anaffected by the addition of plant for power 
supply, the cost of production of power should be consider- 
ably less than would be possible from a separate power 
station, because the combined station may be worked by 
practically the same staff, and, as 55 Ont, 
would save a large proportion of building equipment 
expenses, 

о the auther’s mind, an alternating station would benefit 
greatly by the acquisition of a tramway load, being then in 


_& position to supply continuous current for motors from the 


самар mains, and thus secure, indirectly, the desirable 
day load, for which purpose alone the laying of mains would 


not be justifiable from a financial point of view. 


(To be continued.) 


COMMUTATED CURRENT WAVES OF 
ALTERNATORS. 


THE Transactions of the American Institute of Electrical 
Engineers, Vol. XV., contains a paper by Mr. Dagald C. 
Jackson on the oommutated current wave of a composite 
wound alternator. 

The alternator experimented on was an old 50-kilowatt 


INSTANTANEOUS AMPERES 
€ 


Fio „ External Current Wave with Load of 24 Amperes 


Thomson-Houston machine, giving a normal pressure of 
1,100 volts at a frequency of 125 alternations per second. 
The points on the curves were determined by a balance 
method, the points of balance being indicated by a portable 
form of capillary electrometer; this instrument being 
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INSTANTANEOUS AMPERES 


Fig. 2.—Commutated Current Wave with Variable Load 


averaging 24 amperes. 
superior as regards convenience, accuracy, and of 
making observations to а galvanometer or telephone 


receiver. 
A comparison of the external current waves with the 
commutated waves—we reproduce two such waves—sahows 


that the commutated waves bave practioally the same form 
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as the original waves of current (with alternate loops in- 
verted), except in regions occupying about 25° on either side 
of the zero points of the original waves. Within these 
regions the commutated waves do not come to zero, and they 
take a characterietic toothed shape, as is to be expected from 
the effect of the self-induction of the field windings when 
they are short-circuited by the brushes on the commutator. 

Mr. Jackson’s paper should be of use in throwing some 
light on the action of rotary converters. There is gene- 
rally considerable difficulty in obtaining sparkless commuta- 
tion in rotary converters, and the defect can only be overcome 
after thoroughly understanding the various reactions within 
the armature. 


ELEOTRIO TRAOTION AND 
POWER NOTES. 


(Continued from page 1068.) 


Leeds.—Sir Francis Marindip, on behalf of the Board of 
Trade, bas inspected the Headingley electric car route. Не wasaccom- 
panied by the chairman of the Tramways Committee (Mr. Smithscn), 
the chairman of the Highways Committee (Alderman Hanvam), the 
tramways manager (Mr. W. Wharan), tbe consultiog electrical engi- 
neer (Mr. E. Taltot), the tramways engineer (Mr. J. Barbridge) and 
the highways surveyor (Mr. T. A. Prince). During this week a service 
of horse cars is to be ran, but probably after Saturday they will not 
run again to Headingley until the clcse of Avgust or the beginning of 
September, by which time it is articipated that the new engines will 
bave been fixed at the generating station. 


Manchester.—The question of underground v. over- 
head traction will be raised at a meetiog of the Tramways Committee 
next week, when a proposal will be made to send a deputation to 
America to study the working of the tramways there, with a 
particular view to comparing the overhead and underground systems 
of working. 


Niagara Gorge Railroad.—The Niagara Gorge Rail- 
road Company has been incorporated, and has become the successor 
of tbe Niagara Falls and Lewiston Electric Railway Company as 
owners of the beautifal excursion route through the Niagara gorge. 
The capital stock of the new company is 81.000.000, divided into 
10,000 shares each of 3100. Toe Niagara Gorge Railroad Company 
bas acquired all the capital, stock, franchises, plante and equip- 
ment, not only of the gorge road, but also of the following com- 
panies, which the defanct company owned and operated :—The 
Niegara Falls Tower Company, the Buttery Whirlpool Rapids Com- 
pany, the Niagara Rapids View Company, and the Niagara Whirlpool 
Rapids Elevator Company. Trips will be made down through the 
gorge, over the gorge route to Lswiston, across the new suspension 
bridge at that point to the Canadian side, and up over the Niagara 
Falls Pak and River Railway to the Dufferin Islands, and then 
acrose the upper arch to Niagara Falls. The road resumed opera- 
tion on Sunday, June 4th. 


Plymouth.—The proposal of the Corporation to equip 
the Compton section of the municipal tramways for electric traction 
was the subject of an inquiry which was held on Thursday last week 
by Major Cardew, of the Board of Trade. Thesum p to be 
borrowed is £18,000, and the equipment is to be the same as that of 
the Prir ce Rock section, which is now approaching completion. 
Major Cardew expressed the opinion that the Board of Trade would 
not allow as long a period as 30 years— which the Corporation aaked— 
for the repayment of the loan. The town clerk pointed out that 
Parliament bad given them 30 years for similar work, and said it was 
the practice of the Corporation as well as to their interest to keep the 
lines in thorough repair. 


Portrush.—The Urban Council is to meet the Giant's 
Causeway and Portrush Electric Tramway Company on the subject 
of the trolley poles now in position along certain roads. At the last 
Council meetiog & great deal of objection was raisd to them as 
obstructions. 


South Staffordshire—Since the failure of the Bill 
romoted by the South Siaffordshire Tramways Oompany and the 
ritish Electric Traction Company, considerable anxiety has been 

shown by the various local authorities concerned as to the position in 
which they now stand respecting these companies. There has been 
so much cutting and carvir g, Во much agreement and dissg reement, that 
it is difficult to unravel the actual state of things, more especially as 
the British Electric Traction Com is pushing forward what 
little remains of its depleted Bill. From time to time there have 
been recorded in the ELECTBICAL Review the arrangements made 
with the local authorities and the company, and so far as can be 
gleaned, the actual position of affairs now is something like the fol- 
lowing :—The Oorporation of Walsall and Wednesbury, and the 
Urban District Council of Darlaston, have agreed upon a united policy 
for purchasing and working the tramways in their respective districts 
jointly. The Oorporation of West Bromwich will purchase the whole 
of the tramways running through the borough—about 12 miles of 

le track—and it may work them alone or jointly with other local 
authorities. The Urban District Council of Handsworth, it would 


MOTIVE 


appear, has not decided to purchase or to join with any other authority 
and it with Tipton will be in the hands of the South Staffordshire 
Tramways Company, which might lease to another company. It 
should, however, be pointed cu* that in Handsworth there is only 
half-a-mile of tramlines, but it is the connecting link in 20 miles of 
tramways between towns in South Staffordshire and Birmingham. 
It is stated that the South Staffordshire Tramways Company is 
indignant that the British Electric Traction Company should go and 
treat with certain local authorities with the pros of wiping out 
the South Btaffordshire Tramways shareholders her. 


Southend and Leigh.—The other day Sir Courtenay 
Boyle heard tbe objection of the Leigh Urban District Council to 
the confirmation of the order for the making of about six miles of 
light railway in Southend and the Leigh Urban District. The Oor- 
poration of Southend were the promoters, and the U.ban District 
Council wanted the Board of Trade to insert a clause binding the 
promoters to widen a road to a minimum of 23 feet, and to complete 
the whcle of the light railway within three years. The Corporation 
objected to widening the road for the bsnefit of the Uibin Council, 
esp cially as that Council could, at the end of 10 years, take over the 
light railway. Sir O. Boyle said it was a strong thing to go into 
another local authority's district without their content, but at the 
same time the Corporation were jastified in resisting the claim of 
the U.ban Council that they should psy for the widening of the 
road. He, however, should adjourn the cass for the parties to come 
to some agreement. 


Southport aud Lytham.—The promoters of this tram- 
way scheme are not gcing to be content with the refusal of the 
Parlismentary Committee to sanction the construction of a tramway 
with а conveycr bridge across the Ribble estuary. They are taking 
power to consiruct the No. 1, or Southport section, the only portion 
sinctioned by the committee, but it is scarcely likely, says the 
Liverpool Post, that they will make any start with the work until 
they are able to carry it right through. They propose, therefore, to 
briog in a new echeme, which, it is anticipated, will meet the 
obj-ctions raised by Preston and Lytham. 


TELEGRAPH AND TELEPHONE NOTES. 


Australian Landlines.—We learn from the Australian 
Press that the work of erecting & second telegraph wire to Port 
Darwin is advancing rapidly, but in the Northern Territory opera- 
tions have been much delayed by the wet season. It is expected 
that the line from Adelaide to Barrow's Creek will be ready by the 
end of June, and probably & second wi:e to Port Darwin will be 
available by the end of August. This addition of a second string to 
the bow in the case of the trunk landline, which carries almost all 
the messages passing between England and Australasia, is very 
necessary, as we fir d that doring the last five years both the West 
Australian and the South Australian trunk landlines have been 
simultaneously interrupted on no less than Dine occasions, while - 
there have been at least 50 interruptions in all on these landlines 
daricg the tame period. Thess cases of interruption are only too 
familiar to the telegraph public, but it would appear that there is 
one man in Australia who ignores them. The gentleman in question 
is the Hon. Mr. Playford who, as Agent-General for South Australia, 
gave evidence before the Pacific Cable Committee. Inq replying to 
the question whether the two landlines above referred to had ever been 
broken down at the same time, Mr. Playford says: “not that I am 
aware of.” The " simultaneous breakdown” of these lines has often 
and widely been referred to on account of the great inconveniencs 
caused to the public (and presumably also to the Australian Agente- 
General), but on this subject, as on others regarding which Mr. Play- 
ford has given evidence with much show of confidence, “we find that 
those correctly informed are not in agreement with the impression 
conveyed by the late South Australian representative." 


Claim for Damage to a Submarine Cable—In the 
Qaeen's Bench Division last week, before Mr. Justice Bigham, the 
case of the Eastern Extension, Australasia and China Telegraph Oom- 

y v. Weir was heard. It was an action brought against the 

efendants as owners of the ss. Oatlands to recover damages for 
injuries done to a submarine cable in the Straits of Bali in order to 
get the ship's anchor clear. Mr. Joseph Walton, QO., for the 
plaintiffs, stated that the parties had arrived at a settlement, the 
defendants having consented to ess be against them for £500 and 
costs. Counsel added that the plaintifis had felt it their duty to 
press the claim as a warning to masters of ships that they must use 
proper oare to avoid injuring telegraph cables, in the safety of which 
not only the company but the general public were largely interested. 
Judgment was given for the plaintiffs accordingly. 


Misleading Iaformation.—In October last we called 
attention to the grave errors to be found in a series of articles pub- 
lished in the Melbourne Argus, which strongly advocated the laying 
of a cable from Australia to the Oape by the Allied Eastern Com- 

nies, as opposed to the laying of a competing cable across the 

acific. The evidence given before the Pacific Oable Committee by 
the representatives of the Eastern Extension Telegraph Company, 
now places us in & position to expose still another misleading state- 
ment on an important point. The writer in the Argus, who other- 
wise shows himself to be well supplied with figures relating to the 
Eastern Extension Company, says: "There is hope that in a little 
while a further reduction of rates would be secured, the difficulty 
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being tbat out of the 4s. 9d. rate at present paid, the Eastern Extension 
Company only gets a shilling, the balance going to the Cis-Indian, 
European, Indian, Javan and Australian connections.” This іе in 
complete dissgreement with the evidence given before the Pacific 
Cable Committee by the chairman of the Eastern Extension Com- 
pany, as we fiad that instead of “only а shilling,” the Eastern Ex- 
tension Company get 2s. 44d. as their share of the tariff. It would 
hardly be worth while drawing attention to this grcs ly misleading 
statement now, were it not that the a:ticle we refer to, which was 
published in Australia in the Argus of September 6th last, bears 
internal evidence of having been supplied, at least in part, from 
England; this is clearly shown by the use of Cis-Indiap," to indicate 
DA portion of tke cable route which lies between India and 
ndon. 


‘The German Trans-Atlantic Cable.—The Hamburger 
Correspondent expresses regret at the rumour that the laying of the 
cable from Germany to the United States is b:ing arranged for 
between the Imperial Post acd Telegraph Office and au Erglish 
company. Itasks whether there is no German company capable of 
performing the work. A Reuter's telegram explains the situaticn in 
the following way :— 


In reference tothe laying of the new cab'e from Germany to America, con- 
cerning which some surprise has been expressed that the concession should 
have been granted to an English company, it is declared in authoritative 
quarters that the cable, for technical reasons, has to be landed at the Azores, 
where the Telegraph Construction and Maintenance Company, of London, 
possesses the exclusive right of landing a cable. In order that the plan for the 
German cable might not be frustrated, the consent of the London company 
became necessary. The company agreed only on condition that it should be 
entrusted with the construction and laying of the cable, and it was thus that 
the concession came into the hands of an English company. 

It is added, however, that German interests have not been overlooked, 
inasmuch as the English company utilises to a considerable extent German 
material and German labour in laying the cable. It is further added that no 
German manufactory able to undertake the construction of laying such a cable 
exists at present, but that one is in course of formation, and should further 
ое cables be decided upon, the order for them will be given to а German 

rin. 


The above explanation is not quite correct, inasmuch as the capital 
cf the Azores Telegraph Company is held by the Eastern Telegraph, 
and the Brezilian Submarine Telegraph Companies, as well as by the 
Telegraph Oonstructien and Maintenance Company. Thus the 
concessions owned by the Asores Company are not utterly in 
the hands of the Telegraph Construction and Maintenance 
Company alone, as Reuter's explanation would seem to indicate. 
It seems that the laying of this German cable, which is designed to 
force what has been called “the English Telegraph Cable Blockade,” 
may have considerable advantages for Germany, bat will undoubtedly 
be the means of depriving the existing English trans-Atlantic cables 


of a large portion of their traffic. It remains yet to be seen whether © 


the German Government will insist on a new cable direct from 
Emden to the Azores, which is not at all improbable, owing to the 
frequent interruptions which have cccurred to the line connecting 
Emden with the Azores, via Vigo and Lisbon. In his evidence 
before the Pacific Oable Committee, Mr. Lamb, of the Post Office, 
expressed an objection to the decentralisation of telegraph communi- 
cation. This new German cable may be looked upon as such a case, 
as undoubtedly, by the establishment of this line, which cuts England 
out, the Post Office department will sustain some loss of revenue. 

The Archiv für Post und Telegraph ie points out that the agree ment 
which has existed since 1881 between the German Telegraph Ad- 
ministration and the Anglo- American Telegraph Company will 
expire during the current year. This agreement secured for the 
company the monopoly of the telegraph service b»tween Germany 
and the United States. The number of sentences which the Anglo- 
American Telegraph Company carries in both directions durirg the 
year is from 2,700,000 to 2,800,000 (sic), while 700,000 to 800,000 
messages pass between the United Btates and Germany on other 
cables, especially on those of the Commercial Cable Company. 
The new cable will be laid by the Deutsch Atlantische Telegraphen- 
gesellschaft, of Colcgne. Btarting from Emden it will go direct to 
tbe Azores, and from there straight to New York. The figures 
regarding traffic which are given above secm to be altogether 
excessive. 


Telegraphic Interruptions and Repairs:— 
Олвгм Down. 


i Repaired, 
Bonny-Cameroun .. May 29th, 1899 T 
Latakia-Cyprus . June 21et, 1899 en 
Pare-Maranham — .. ... April 10th, 1899 ... T 
Amason Company's oable— 

Oable beyond Gurapa... June 11th, 1898 ... "m 
Lanor nus. 
Communication between 
Salonika and Monastir ... March 16th, 1899 ... T 
Port au Prince-Jeremie ... June 14th, 1899  ... v's 


The Trans-Afcican Telegraph—Reuter’s Agency із 
informed that Colonel Frank Rhodes, D.S.O., has been appointed 
managing director of the African Trans-Continental Telegraph Com- 
pany. An iron telegraph pole made in two sections, and weighing 
together 90 lbs, has been constructed, and the question of its 
adoption is now being considered. The original poles weigh 
130 lbs, but this weight was reduced to 112 lbs., and the newly- 
constructed pole is thus 22 lbs. lighter than that now in use. The 
line, which is now near Abercorn, will be pushed on with all speed 
to the next station, which is to be Ujiji, on the east bank of Tan- 
ganyika. As soon as the Uganda railway reaches a point sufficiently 
near Lake Victoria, the poles will ba sent up from Mombasa by train 
and construction will be carried on simultaneously from Uganda and 
from Tanganyika, 


CONTRACTS OPEN AND OLOSED. 


Battersea.—The Vertry has decided to issue advertice- 
ments for an overhead traveller and a battery of accumulators. 


Canary Islands.— July 16th. Tenders are being invited 
until July 16th by the Spanish Post and Telegraph Authorities in 
Madrid for the concesaion for the establishment and working of a 
telephone system between Haria and Arrecife with three intermediate 
stations on the island of Lanszaroto, Canaries. Tenders to be sent to 
La Direccion General de Correos y Telegrafos, 10, Callede Oarretas, 
Madrid, whence particulars may be obtained. 


Dublin.—July 10. The Richmond District Asylum 
Committee is inviting tenders for establishing telephonic communi- 
cation between Portrane Asylum and Broadmeadow Waterworks. 
Mr. G. C. Ashlin, 7, Dawson Btreet, Dablin, is the architect. 


Edinburgh.—Jaly 18th. The Council wants tenders for 
installing the electric light at the Central Fire Station, Lauriston. 


See Official Notices " this week. 


Germany.— July 4th. The State Small Arms Works 
authorities at Spandau are inviting tenders until July 4h for the 
supply of 1,200 incandescent lamps, and 13,000 sets of arc lamp 
carbons. Particulars may be obtained from, and tenders are to be 
sent to, Der Direktion der G-wehrfabrik, Spandau, near Berlin. 


Glasgow.—July 22nd. The Corporation wants tenders 
for boilers, steam engines (main aud auxiliary), three-phase generators, 
continucus current generators, rotary converters, bocsters, and. static 
transformere, surface cor.densers, feed pumps, circulating pumps, ard 
air pumps, all for the electric traction tcheme. See our “ Official 
Notices " June 23rd. 


Glasgow.—July 22nd. The Corporation wants tenders 
for 80 electric tramcar bodies to sample and drawing. Soe “ Official 
Notices” June 23rd. 


Halifax.—July 15th. The Corporation wants tenders for 
a CM steam engine ard dynamo. See Official Notices" this 
week. 


Hammersmith. —July 5th. The Vestry wants tenders 
for the supply of (a) transformers, (b) high ard low tension sub- 
tation switch gear; (c) transformer street boxes. Specifications, &c., 
obtainable at the Olerk's office, Town Hall, on deposit of £2 2s. 
Specifications can be seen at the ссе of the Electricity Department, 
57, Fulham Palace Road. See our Official Notices" June 23rd. 


Morecambe.—The Council wants tenders for an economiser 
for the electricity works. See Official Notices " June 23rd. 


Nelson.—July 5th. "Tenders are wanted by the Gas and 
Electricity Committee for the supply of an engine and dynamo 
(25 to 50 kw.), new or second-hand. See ‘Official Notices” June 
28rd. 


Pembroke. — July 14th. The Electric Lighting 
Committee wants tenders for a jet condenser with air pump and 
cooling apparatus. See Official Notices June 16th. 


Rathmines and Rathgar.— July 14th. The Electric 
Lighting Committee wants tenders for arc lighting equipment (108 
series parallel lamps, poste and switch-gear, &с.), ateam and other 
pipes, jet condenser and cooling apparatus. See Official Notices " 

une 16th. 


Salford.—July 18th. The Tramways Committee wants 
гасе E the supply of a sample tramcar. See “Official Notices” 
we 0 


Southampton.— The Council is wanting tenders for 
continuous current motor boosters, tramway switchboard, battery of 
accumulators, and accessories. See our Official Notices” Jane 23rd. 


South Shields.—Ju!y 10th. The corporation wants 
tenders for the supply and erection of arc lamps and poste. See 
Official Nutices” this week. 


Wallasey.—July 20th. . Tenders are wanted by the 
оосар bg ternating current transformers. See Official Notices” 
une 23rd. 


Wallasey.—July 20th. The Council wants tenders for 
50 Im alternator with engine combined. See Official Notices 
une 


Warrington.—July 18th. The Corporation invites 
tenders for Babcock & Wilcox boilers, ceconomiserg, and pumps; high 
speed engines, direct coupled continuous current dynamoe, balancers, 
and boosters; jet condensing plant, &c.; pipe work; 10-ton crane; 
switchboard, storage battery, mains, conduite, boxes; arc lamps and 
poste. See Official Notices” June 23rd. 


West Africa.—July 10th. The Compagnie de Mozam- 
bique, of 45, Rue do Alecrim, Lisbon, is inviting tenders until July 
10th for the concession for the establishment and working of a cen- 
tral electric power station at Beira for lighting and power purposes 
during a period of 25 years. Particulars from, and tenders to, 
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CLOSED. 
Hampstead.—Tenders have been accepted by the Vestry 


for a feed water heater, steam and exhaust pipes, and an economiser 
P5 ER extension of the electric lighting station, the total cost being 


London.—The Battersea Vestry on Wednesday 5 
the following tenders in connection with the proposed electric light 
station :— 
Feeders, distributing mains, and aro light leads :—Callender's 
Cable Company... " 4 vs sd 4 .. 17,785 
Water-tube boilers :—Baboock & Wilcox, Limited te 5,840 
Steam dynamos with Willans engines :—Mather & Platt 10,620 


London.—The St. Pancras Vestry on Wednesday con- 


sidered the following tenders received for the supply of two 750-Н Р. 
engines and dynamos :— 


e. 


Mather & Platt А £10,943 
Willans & Robinson А - ae as s 8 .. 11,07 
Electrio Construction Company isi АР ec oe .. 13,110 
Siemens Bros, & Co. T es vs xs А à 

Crompton & Co. 19,864 
E. Scott & Mountain 


The tender of Mesars. Siemens Bros. was accepted, the chief electrical 
engineer advising that after making allowances for steam consumption 
in accordance with the specification, the tander of that company 
worked out the most economical. 


London.—Regarding the list of tenders published last 
week for the electric lighting plant, &., at Mr. Ohas. Wyndham's 
new theatre, Messrs. Marryat & Place, the lowest tenderers, write 
as follows :— 

We are sorry to see our name at the bottom of your list of tenders, and we 
should like to explain through your columns that we only received the inquiry 
at the eleventh hour, owing to it having been misdirected. We made a hasty 
tender, but shortly after, discovering an oversight, we wrote the engineers asking 
their permission to withdraw, as we could not make the work pay, except at а 
considerably increased figure. 

London.—Messra. Foote & Milne have bæn entrusted by 
the Secretary of State for India with the whole of the electric 
lighting of the India office, the number of lights being equivalent 
to over 3,000 8-O.P. lamps. 


Mersey.—The contract for steam dynamos and installa- 
tion of electric lighting for the Wallasey and Woodside landing stages 
for the Mersey Docks and Harbour Board has been plsced in the 
hands of Mesars. Ellis & Ward, Birmingham. 


Roumania.—The municipal authorities of Bucharest, 
Roumania, lately invited tenders for the supply of a quantity of 
electric light mains. Seven firms—four German, one Austrian, one 
Italian, and one Roumanian—competed for the contract, the lowest 
offer being that of Messrs. Felten & Guillaume, of Mulheim. 


FORTHCOMING EVENT. 


Tuesday, July 4th—At 8 p.m. Röntgen Society; annual meeting at 
11, Chandos Street, Cavendish Square, to receive annual 
report and balance-sheet, to elect officers for the ensuing 

ear, and to consider alteration of rules. Mr. О. W. 
Mansell-Moullin, M.D. Oxon., will deliver his presiden- 
tial address. 


NOTER. 


The Charge Against a Consulting Engineer.—At the 
Cheshire Quarter Sessions at Knutsford on Wednesday, 
Henry Oleaver, described us a consulting engineer, of South- 
ampton, was found guilty on the charge of unlawfully 
obtaining money by false pretences from Messrs. Stanley 
Davies & James Pollard, electrical engineers, of Hyde. The 
course adopted by the prisoner was to advertise for tenders 
for electric lighting plant, and when applied to, on payment 
of certain sums, he sent specifications, and requested farther 
larger payments. The details of the case appeared in the 
ELECTRICAL REVIEw's report of the previous hearing. 
Prisoner has now been sentenced to 12 months’ hard labour, 
the chairman saying that he was guilty of what was a 
deliberate fraud from beginning to end. He was a person 
against whom manufacturers must be protected. 


Appointments Vacant.—4A junior demonstrator for the 
physical laboratory, and an instructor in electrical engineer- 
ing, are wanted for the City and Guilds Technical College, 
Finsbury. See our “ Official Notices” this week, 
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Physical Society.—At an ordinary meeting held June 
28rd, Mr. T. H. Blakesley, vice-president, in the chair, a 
paper “On the Magnetic Hysteresis of Oobalt,” by Prof. 

leming, Mr. A. W. Ashton, and Mr. H. J. Tomlinson, was 
read by Mr. Ashton. A rectangular sectioned circular rin 
of cobalt was insulated with silk tape and wound over wit 
four secondary coils put on at quadrantal positions. Over 
these secondary coils six primary coils were placed, and the 
ring was submitted to a complete set of magnetic tests with 
a ballistic galvanometer. From these observations various 
curves haye been plotted, and the results have been com- 
pared with a similar set of readings taken on а cast-iron 
ring. A chemical analysis of the cobalt showed that it con- 
tained about 1 per cent. of iron and 1 per cent. of nickel. 
The suthors conclude that although in general form the 
magnetisation curve for cobalt resembles that of cast-iron, 
ita hysteresis exponent is similar to that of annealed soft iron. 
The absolute hysteresis values corresponding to various 
maximum flux densities are, however, not very different from 
those of a typical variety of cast-iron. Prof. Everett 
referred to the fact that the sample of cobalt contained 
about 1 per cent. of iron, and said that it would be interest- 
ing to know how cobalt free from iron would behave. The 
chairman said that the hysteresis curves obtained from the 
step by step method could not be applied to dynamos, 
because the time taken to perform the cycle altered the shape 
of the curve. He would like іо see the curves for cobalt 
determined in cases where the cycles were quiokly executed. 
A “ Discussion on Physical Tables " followed, and the Society 
adjourned until next October. 


Gas Traction.—Mr. Percy Holyoake, secretary of tle 
British Gas Traction Company, Limited, writes to the 
Engineer, taking exception to Mr. Parker’s dismissal of gas 
traction on the ground that no practical data are available, in 


the following terms :— 


Mr. Parker, in his ‘paper read before the Engineering Conference 
at the Institute of the Civil Engineers, said that “ no reliable prac- 
tical data is available” respecting 1 being driven by gas 
engines working on the cars. Had Mr. Parker made inquiries, I 
would have been ар to have provided him with this information, 
which I now e the opportunity of doing. Cars carrying 
respectively 40 and 52 passengers have now been running on the 
Blackpool, St. Anne’s and Lytham Tramway Oompany’s lines for 
upwards of three уед. The total cost of ranning , includir g 
repairs, taken over the whole period of working, is 347d. per car 
mile, the cost of gas being ‘92d. per car mile. Passengers to the extent 
of 14 millions have travelled on the cars. 

Cars have also been ranning on a suburban railway at Trafford 


Park, near Manchester, for about 15 months, the cost of which is 3:14. 


per car mile, including all running charges and repaire, and no com- 

ри whatever have been made as to any nuisance arising from the 

use of gas. | 

It will be noted that Mr. Parker is told that if he applies 

for рс he will get them. The present writer did во 
for particulars and they were promised a year ago, but 


REP M : Wi ao 
" they have failed to appear. Will Mr. Parker’s application be 


equally unsuccessful ? 


Dangerous Units,—Our American contemporary, the 
Electrical World and Engineer, complains that the British 
Association has gone out of its way to burden mankind 
with a “practical” system of electro-magnetic units. It 
admite that the object of the British Association was to 
simplify and to rationalise the units; for the volt, the 
ampere, and the ohm are directly within the range of quan- 
tities convenient to electricians. The simplification, how- 
ever, introduced a dual system, a quadrant-eleventhet- 
gramme-second system, as distinct from the oentimetre- 
gramme-second system, and this duality is the chief cause of 
the present complaint. As an antidote, the article prescribes 
a unit of current called the “fu,” which, with the prefix 
* deci," is to denote the present ampere, or *deciflu" On 
this side of the Atlantic we are unfortunately too familiar 
with the decimations cf the “fu” to desire any closer 
acquaintance with it; such a unit, in the hands of the 
amateur, would be almost as dangerous as a kilowatt. More- 
over, the innovation is further to ba deprecated on the plea 
of expediency; for if the custom of crowning eminent elec- 
tricians with the unitary laurel is to be discontinued, what 
other means in these days are there left for conferring immor- 
tality, quickly and cheaply, upon the mere scientist ? 
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Electricity Accounts.— Before the conference of the 
members of the Corporate Treasurers’ and Accountante’ 
Institute at Plymouth last week, Mr. H. M. Stevens, the 
borough accountant of Brighton, read a paper on **Corpora- 
tion Electricity Accounts.“ In the digcuesion which fol- 
ad the town clerk of Plymouth, Mr. J. H. Ellis, said 


. The strength of the paper lay in what was said on the question of 
sinking funds and depreciation funds. Many instances could be 
shown which pointed to the fact that the Local Government Board, 
in fixing the terms for repayments of loans by local authorities, acts 
upon no principle at all. It acted on an idea which was based on а 
misconception, and а misapprehension of the fundamental difference 
between local and national indebtedness. It proceeded on the idea 
that the growth of local indebtedness was athing to be deplored, and 
ignored the growth of local assets which resulted from the increase of 
local indeb‘edness. The writer of the paper had quoted a case in 
which the Local Government Board had fixed a period of 12 years 
forthe repayment of a loan of no leas than £56,000. In that case the 
borough of Brighton was expected to make upon its undertaking an 
interest of close upon 12 per cent. before it could get a shilling 
towards the relief of the rates. What electric undertaking could 
dream of paying such a percentage? Parliament itself limited the 
dividends which companies could earn, and properly so, bat a local 
authority it it was to ercape a charge on the rates, must make more 
dividend on capital than experience showed a company was able to 
earn. It was their Jack of principle in cutting down the terms of 
repayment because the Local Government Board wished to curb the 
growth of that local indebtedness which in sanitary matters it did so 
much to encourage, that he objected to. Local authorities ought to 
_ be allowed terms for repayment more commensurate with the life of 
the undertaking. Again, the undertaking should be treated as a 
whole, with one adequate term for it. | 


The Cycle Engineers’ Institute.—Messrs. R. E. & C. 
Crompton are shortly to read a paper, illustrated by cine- 
matograph, before this Institute at Birmingham. The paper 
will deal chiefly with the selection of gearing and crank 
throw for cycles. The addreas of the first president, 
delivered at a recent meeting, referred, among other things, 
E = advantages of electrical power transmision in cycle 
actories. 


Personal.— Mr. С. H. Gadsby, Wh. Sc., M. I. E. E., has 
resigned his post as contract engineer to the British Electrio 
Traction Company, for the purpose of devoting himself to 
private practice as a consulting electrical engineer, and 
has opened offices at 20, Victoria Street, Westminster, S. W., 
Where he will make electric traction work his speciality, 
The British Electric Traction Company has retained Mr, 
Gadsby as engineer for the Devonport tramways. 

Mr. Magnus Maclean, M.A., B.Sc., F.R.S.E., of Glasgow 
University, has been appointed to the chair of electrical engi- 
neering recently vacated by Prof. A. Jamieson at the Glasgow 
and West of Scotland Technical Oollege. 'There were 10 
applications. After a distinguished career at the University 
of Glasgow, Dr. Maclean was appointed in 1884 official 
assistant to Lord Kelvin, and in 1895 was elected University 
lecturer in pure and applied electricity. We understand that 
his candidature was strongly supported by many of the 
leading Glasgow electrical engineers in all branches of the 
profession. 


Motor Car Exhibition.—On Monday, July 3rd, a motor 
car exhibition, promoted by Messrs. Cordingley & Co., will be 
opened at the Agricultural Hall, Islington. The promoters 


have decided, in addition to awarding certificates for gold ` 


medals, to give prizes of £25 each for electric carriages 
weighing under 1 ton, to carry two passengers; electric 
carriages weighing under 13 tons to carry four passengers; 
passengers to average a minimum of 10 stone in weight. 
For the longest distance over ordinary roads at a maximum 
speed of 12 and a minimum Bpeed of 10 miles per hour; 
same carriage with the batteries to be eligible for speed tests 
deg road with a gradient of not less than 10 per cent. 
on it. 


Appointment.—The Leeds Tramways Committee has 
appointed Mr. W. R. Spaven traffic manager of the tram- 
ways (7 miles electric, 7 miles steam, and 10 miles horse). 


Engineers’ Wages.—An adjcurned conference was held 
on Wednesday at Westminster Palace Hotel of representa- 
tives of the Engineering Employers’ Federation and the 
Amalgamated Society of Engineers, to discuss the wages 
question in Mid Lancashire, and other matters. The meet- 
ing was held with closed doors. 


Ф 


Marriage.—Mr. Е. G. Baily, M.A., professor of electrical 
engineering at the Heriot-Watt College, Elinburgh, was on 
22nd inst, married to Margaret N. Osborne, daughter of the 
late G. H. Pagan, Sheriff-Clerk of Fife. | 


The Pacific Cable.— Yesterday Sir M. Hicks-Beach and 
Mr. Chamberlain received a deputation from the Eastern 
and Eastern Extension Telegraph Companies at the Treasury, 
respecting the all-British Pacific cable project. The 
Marquess of Tweeddale introduced the deputation. The 
cable companies urged that State interference with private 
enterprise was neither justifiable nor necessary in this case, 
for rates could be reduced and an alternative cable route 
to Australia arranged without it, on reasonable terms. 
The Cape route would be the best alternative route 
from all points of view. The Government policy would 
create an absolute and objectionable monopoly, inas- 
much as the existing companies would be at their mercy. 
Mr. F. A. Bevan followed in a similar strain, and Sir 
M. Hicks-Beach and Mr. Chamberlain replied. The 
former said that the companies had in a way put themselves 
ont of court by speaking as if it were quite a new thing for 
the Government to undertake work which has been or is being 
done by private enterprise. The companies had themselves 
received very substantial subsidies from the Australasian 
Governments, and now they told the Government they had no 
right to establish a cable between England and Australia, 
because the companies had a monoply! That was saying too 
much. Mr. Chamberlain said that in the case of the Cape 
there hardly arises any critical situation but one or other of the 
cables always breaks down. He also referred to the high 
rates charged. They seemed to think the Government had 
no regard for profit and loss in connection with the scheme. 
As to competition he thought that the companies’ fears were 
unfounded, and that when the Pacific cable was worked it 
would be found to merely furnish an alternative route, 


The Manchester Steam Users’ Association.—The 
annual memorandum of the chief engineer has been sent to 
us. It is а very excellent production, and contains some 
useful information on furnace strengths, with tables of teats 
upon experimental furnaces. It deals also with the strength 
of riveted joints, and with the weights, costs, and dimen- 
sions of various types of boiler. There are also some records 
of tests, and there is a little expressed satisfaction in regard 
to the fining and possible imprisonment of a man who had 
been found responsible for an explosion. A note of warn- 
ing is struck against attempting to secure too high per- 
centages of strength in riveted jointa, which ares as 
never being really stronger than 68 per cent. of the solid 
plate, but this section would have been more valuable to 
engineers if accompanied by fuller statements as to the type 
of joint referred to, if double or treble riveted, &c. It is 
stated that a joint of nominally 75 cent. strength 
із worth 68'4 per cent., while one designed for 874 
per cent. із not really worth over 64°6 per cent. 
Experiments are said to have been made on riveted 
specimens, but only the results are given. It would 
have been intereating to have had the details, so that 
comparisons could have been made with other experiments. 
If the nominally 75 per cent. joint is actually the best possible 
joint at 68°4 per cent. actual strength, it would be interesting 
to have a drawing in detail of the dimensions of this joint, 
its rivet diameters, &c. The section on riveted joints as it 
stands is practically a condemnation of most riveted jointe 
as now employed for high pressure boilers. We are glad to 
see the Manchester Steam Users’ Association taking up some 
of these vexed questions and carrying out experiments, 
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NEW COMPANIES REGISTERED. 


St. Helens Cable Company, Limited. — Registered 
on June 8tb, by T. T. Holl, 22, Chancery Lane, W.O, with a 
capital of £50000 in 4,0 £10 shares and 4,000 £2 shares. 
Objects: To acquire and take over as going ooncerns both or either 
of the businesses of “ William James Glover & Co." and Hanchett 
and Оо, Limited; to enter into agreements (1) with Benjamin B. 
Glover and Wm. J. Glover; (2) with Geo. Е Heyl.Dia and Hanchett 
and Oo., Limited, of the first part, William Hanchett of the second 
ра and Geo. E. Heyl-Dia of the third part; (3) with Geo. B. Heyl- 

; (4) with Wm. J. Glover; (5) with Robert B. Glover; and (6) 
with William Hercbett; and to carry on the business of cable and 
wire rope manufacturers, &c. The subscribers (with one share each) 
are:—J. Crook, Eccleston Park, Prescot, Lancashire; J. Hamill, 
Windle Houte, Bt. Helens, Lancashire; H. Rawlinson, Oropper’s 
Hill, 8t. Helens; W. Oppenheim, Highfield, 8t. Helens: J. T. Wright, 
39, Grey Road, Walton, Liverpool; H. В. Oppenheim, Highfield, St. 
Helens; J. C. Wood, 49, Denton's Green Lane, 8t. Helens. The 
numbor of directors is to be five; the first are Wm. J Glover, бсо. E. 
Heyl-Dia, and three others to be appointed by the deb nt ure holders; 
qualification, £500; remuneration as fixed by the company. 


Italian Mutoscope and Biograph Company, Limited 
(62,452) .— This company was registered on June 13th, witb a capital 
of £40,000 in £1 shares, to manufacture and deal in mutoscopes, 
biographs, and mutographs in the kingdom of Italy, and to carry on 
the business of mechanical and electrical engineers, &c. The first 
subscribers (each with one share) are: — T. MacDonnell, 2, New Court, 
Lincoln’s Inn, barrister; A. J. George, 33—37, Hatton Wall, B.O., 
manufacturer; W. T. Smedley, 119, Ashley Gardens, Westminster, 
chartered accountant; E. B. Koopman, Hotel Cecil, W.O , managin 
director; J. H. Brigham, Hotel Cecil, W.O., managing director; W 
Bartram, 18, Great Windmill Street, London, clerk ; and E. Shouls, 
42, Balfern Grove, Chiswick, clerk. The first directors, to number 
not less than two nor more than seven, are to be nominated by the 
subscribers; remuneration, £120 each per annum. 


Wilsons & Mathiesons, Limited (62,486). — This 
company was registered on June 8th, with a capital of £115,000 in 
6,C00 preference shares of £5 each, and 85,C00 ordinary shares of £1 
each, to acquire from Charles Wilson & Sons and Mathieson, Wileon 
and Co., certain factories and premises in the city of Leeds, to adopt 
an agreement with the said vendors, and to carry on the business of 
engineers, machinists, iron and steel founders, tool makers, electrical 
engineers, gas stove manufacturers, ironmongers, &c. The first sub- 
scribers (each with one share) are:—Oharles C. Wileon, Blenheim 
Terrace, Leeds, gas stove manufacturer; William Mathieson, Rise- 
holm, Horsforth, ironfounder; Henry Wilson, Rcck View, Armley, 
Leeds, gas stove manufacturer; Thomas A. Draper, Oak Villa, Venery 
Rad, Leeds, ironfounder; James W. Wilson, Summer Hill, Leeds, 

stove manufacturer; Alexander Mathieson, Spring Grove Terrace, 
Leeds, ironfounder; Charles A. Wilson, Bleinheim Terrace, gas stove 
manufacturer. The num ber of direotors is not to be less than three nor 
more than seven; the subecribers are to appoint the first; qualifica- 
tion, £1,500; remuneration, £500 per annum divisible. Registered 
office, Carlton Work», Canal Road, Armley, Leeds. 


B. Rhodes & Company, Limited (62,506).—This com- 
pany was registered on June 10tb, with а capi al of £10,000 in £1 
shares, to carry on the business of miners, ironmasters, machinists, 
mechanical and electrical engineers, &c. The first subscribers (each 
with one share) are:—John H. Stott, Oranbourne Road, Bradford 
dyer; Frank H. Bentham, 16, Laisteridge Lane, Bradford, wool 
comb maker; William H. Greenwood, Summerfield, Idle, near Brad- 
ford, commission wool comber; Jobn J. Whittaker, Holme House, 
Esholt, Shipley, provision merchant; Thomas Priestley, Bank 
House, near Bradford, manufacturer; William H. North, Clellow 
Dean, Allerton, dyer; and Fred. Foster, Normandy Villa, Shipley, 
wool and waste merchant. The first directors (to number not less 
than three nor more than seven) are to be appointed by the sub- 
scribers; qualification, £250; remuneration as fixed by the company. 


W. R. Sykes's Interlocking Signal Company, Limited 
(62,5322) —This company was registered on June 12tb, with a capital 
of £100,000 in £1 shares, to enter into an agreement with William R. 
Sykes, to acquire the business known as “ Sykes's System of Inter- 
locking Riilway Signals and Pointe," now carried on at Station R ad, 
High Btreet, Clapbam, and to carry on the business of signal manu- 
f.cturers, electrical acd mechanical engineers, telephone and tele- 
graph manufacturers, £c. The first sub.cribers (each with one share) 
are:—Gecrge Beeson, 3, Clarendon Terrace, W., clerk; Archie W. 
Kemp, 12, Tarver Road, Manor Place, S. E., clerk; T. Morton, 53, 
Nunhead Grove, В E, sarveyor, Sidney E. Newman, 72, Romilly 
R ad, N., ol rk; P. J. Taylor, 11, Old Broad S reet, E. C., solicitor; 
Francis R. R-berts, 11, Old Broad Street, E O., solicitor; and Edward 
Borrell, 50, Idmiston Road, Stratford, E., clerk. The number of 
directors is not to be less than two nor more than seven; the first are 
to be nominated by the subscribers; qualification, 250 shares; 
remuneration, £200 each per annum, and £259 for the chairman. 
Registered ссе, 65, New Broad Street, E.O. 


Galloways, Limited (62,540).—This company was 
registered on June 13tb, with a capital of £300 CO in £10 «bares, to 
adopt an agreement with © Galloway’s, Liuiteo," aud its liquidator, 
and to var y «n tbe buciness of ironfouucere, b. iler m kere, micha- 
пісы, electric, hydrauiic, gas and general enyinecre, tube makers, 
Lra:s founders, cuppersmitue, milwrighte, colliery proprietors, sup- 


pliers of electricity for the purposes of light, heat, or power, electric 
and other motor car „ cycle manufacturers, &o. The first 
subscribers (each with one share) are:—Oharles J. Galloway, Thornley- 
holme, Knutsford, Cheshire, gentleman; William J. Galloway, 474, 
Portland Place, W., M.P.; Edward N. Galloway, Normanby, Altrin- 
cham, engineer; Arthur W. Galloway, Thornleyholme, Kautsford, 
Cheshire, engineer; Richard Mottram, Kt., Beech House, Pendleton, 
Balford; W. B. Norbury, West View, Ohorlton oum-Hardy, Man- 
chester, engineer; and Charles Rought, 17, Philpot Lene, E.O., engi- 
Deer. The number of dircotors is not to be less than four nor more 
than ten; the first are Charles J. Galloway, Edward N. Galloway, 
Arthur W. Galloway, William J. Galloway, Richard Mottram, 
William E. Norbury, and Charles Rougbt; qualification, £*00 ; 
remuneration, £700 per annum, divisible. 


Rosd and Tramcar Electric Traction Company, 
Limited (62,562).—This company was registered on Jane 14th, with 
& capital of £12,000 in £1 shares, to acquire any patents and rights, 
to manufacture and deal in any machinery, articles and implements, 
and to carry on the business of electric and other tramway pro- 
prietors. The first subacribers (each with one share) are: — Edward 
Choat, Grosvenor Villa, Loughborough Rad, Brixton, clerk; Walter 
Chivers, 79, Hugh Street, Eccleston Square, 8.W., clerk; Edward 
Trearn, 86, Mexfield Road, Putney, manager; Francis Head, Thames 
Bank, Hampton Wick, architect; William R Smith, 117, Victoria 
Street, 8 W., civil engineer; Edward B. Robbins, 7, Smeaton Road, 
Wandeworth, B.W , clerk; and Harold P. Stringer, 7, Sarsfeld Road, 
Balham, 8.W., clerk. The number of directors is not to be less than 
two nor more than five; the subscribers are to appoint the first 
qoalification, £100; remuneration, £50 each per annum, and £60 for 
the chairman. 


City of Carlisle Electric Tramways Company, 
Limited (62,601).— This company was registered on Jane 16tb, with 
a capital of 260,000 in £1 shares, to acquire the powers and rights 
oonferred by the Carlisle Tramways Order, 1898, to enter into an 

ment between Wm. B. Needham, E. Horton, J. J. Gittings and 

.J. Kershaw of the first the Manchester Traction Company, 
Limited, of the second part, and this compeny of the third part, and 
to carry on the business of carriers, slactrictens: electrical and 

eral engineers, suppliers of electricity, &c. The first subscribers 
(ech with one share) are :— John Law,3 8, Manchester Road, Roch- 

e, estate agent; Frederick Ocx, 17, Oresswell Grove, West Dids- 
bury, accountant; Frederick Orunes, 5, Meriner Btreet, Greenheys, 
Manchester, secretary; Arthur O. Kay, Mayfield, Rochdale, gentle- 
man; Frederick W. Browne, 66, Duke Street, Old Trafford, Man- 
chester, clerk; Frank Н. Poole, Wynnstay House, Fallowfield, Man- 
chester, solicitor; and John O. Barrows, 89, Clarendon Road, Whalley 
Range, Manchester, clerk. The first directors (to number not less 
than four nor more than seven) are George Richardson, George 
Readman, Robert B. Barningham, and Thomas D. Lingard ; quali- 
fication, £250; remuneration as the company may decide. Registered 
office, 18, Spring Gardens, Manchester. 


Western Telegraph Company, Limited (62,586).— 
This company was registered on June 15th, with a capital of £1,C00 
in £1 shares, to acquire or construct telegraph and telephone wires 
аса cables, to acquire, own and work any patents and rights relating 
thereto, and to construct and maintain telegraph, telephone, electric 
lighting and other works. The first subscribers (each with one share) 
aro :—F. Dawes, 50, Old Broad Street, E O, solicitor; W. Chapman, 
60, Old Broad Strest, BO., solicitor; E. H. T. Bradley, 19, Linden 
Gardens, W., gentleman; A. Robinson, 101, East Hill, Wandsworth, 

entleman ; A. E. Newman, 33, Glebe Road, Hornsey, gentleman; 

. J. Emery, 22, Leyland Road, New Oross, 8 E., law student ; and 
A. J. Kent, 8, Orces Road, Wimbledon, accountant. Registered with- 
out articles of association. 


Electrical Corporation, Limited (62,630).—This com- 

pany was stered on Juue 19th, with a capital of £30,000 in £1 
shares, to adopt an agreement with J. E. Harding, and to carry on 
at Valparaiso, or elsewhere, the business of electricians, mechanical 
engineers, tramway proprietors, suppliers of electricity for the pur- 
pes of light, heat, and motive power, electrical apparatus manu- 
actarers, cable and wire manufacturers, &o. The first eubicribeis 
(each with cne sbare) are:—J. A. Bouer, 17, Gracechurch Street, 
E.O., engineer; F. L. Vaugham, 84, Winchester House, E.C., gentle- 
man; B. Kempson, 437, Kingsland Road, N., gentleman; A. G. Webb, 
39, New Broad Street, E.O., solicitor; L. Schramm, Gracechurch 
Street, E.O. electrical engineer; E. Ellis, Lime Street. EO, 
merchant; and J. Phillips, Great Dover Street, W., accountant. The 
number of directors is not to ba less than two nor more than five; the 
firat are J. A. Bouer and F. L. Vaugbam; qual fication, £100; remu- 
neration as fixed by the company. 


Sea Serpent Syndicate, Limited (62,632).—This com- 
рагу was registered on June 19th, with a capital of £5 С00 in £1 
shares, to adopt an agreement with Walter Stenning, and to carry 
on the business of builders, electricians, mechanical and electrical 
engineers, hard waremen, ironmongers, &c. The subscribers (each 
with one share) are; —O. E. Braun, 36, G:ay's Inn Rard, W.O., hard- 
ware importer; J. B. Fiansgan, Mcorgate Station Chambers, E O.; 
C. J. 8haw, 49, Finsbury Pavement, E.O., architect; J. Galetti, 49, 
Finsbury Pav: ment, E C., architect; Н. F. Ranger, 1, Quality Court, 
E O., soliciter ; О. W. Brownj ho, 1, Quality Court, E.O., clerk; C. J. 
Kington, 1, Quality Court, E O., clerk. The number of dirc ore is 
not to be less than three nor more than five; the first are C. E Braun, 
W. H. Pullin, J B. Flanagan, and W. Stenniog (mavaging director); 
re munera ion of W. Stenning, 10 per cent. of the net pronts; others, 
5 per cent. of the net profite, divisible. Registered office, Moorga'e 
Station Cbanmbers, E.O, 
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Helios Electrical Construction Company, Limited 
(62,633).— This company was registered on June 19th, with a capital 
of £10,000 in £10 shares, to carry on the business of electrical 
engineers, electricians, and manufacturers of electrical apparatus of 
sll kinds. The first subscribers (each with one share) are:—S. О. 
Witting, Hollingbury OCopze, Patcham, Sussex, mercbant; Е. Charles, 
49, Cannon Street, E.O., merchant; C. Schaller, 7, Góberstraste, 

'Oolegne; P. La Ruelle, Giberstrasse, 3, Cologne, electric works 
manager; J. Stabben, Sachsensing, Cologne, electric works manager; 
L. Wiese, 49, Cannon Street, E.O., merchant; and Н. R. Witting, 19, 
Mill Hill Road, Acton, W., merchant. The number of directors is not 
to be less than two nor more than seven; the first are B. O. Witting, 
F. Oharles, L. Weise, O. Schaller, and P. La Ruelle; qualification, 
£1,000. 


Norwich Mutual Telephone Company, Limited 
(62,640) — This company was registered on June 19:h, with a capital 
of: £20,000 in £1 shares, to establish and maintain a telephonic 
exchange or exchanges, aud to acquire and carry on the business of 
the Norwich Telephone Company. The first subscribers (each with 
five shares) are:—C. Bussey, Palace Plain, Norwich, merchant; F. G. 
Hatch. 15, Haymarket, Norwich, solicitor; H. Н. О. Jarrold, Bracon- 
dale, Norwich, publisher; 8. D. Page, Exchange Street, Norwich, 
cabinet maker; W. P. Shave, 7, Colegate Street, Norwich, merchant; 
O. Steward, King Street House, Upper King Street, Norwich, soli- 
citor; and W. H. Webster, Gablehurst, Eaton, Norwich, draper. The 
number of directors is not to bo less than three; the subscribers are 
to appoint the first; qualification, £50. Registered offi-e, King Street 
House, Upper King Street, Norwich. 


Anglian Cycle and Engineering Company, Limited 
(62,689).—This company was registered on June 23rd, with a 
capital of £15,000, in 1,470 ordinary shares of £10 each 
and 300 founders’ shares of £1 each, to acquire and 
carry on the business of an electrical engineer carried on by 
N. Prentice, at Stowmarket and elsewhere, and the business of 
cycle manufacturers and engineers, carried on as Stannard & Alger, 
by R. Stannard & О. B. Alger. The fict subscribers (each with one 
share) are:—R. Stannard, Stowmarket, engineer; O. B. Alger, Diss, 
engioeer; H. N. Prentice, Stowmarket, engineer; F. C. Peacock, 
Stowmarket, solicitor; O. B. Alger, Diss, photographer; P. C. N. 
Peddar, Stowmarket, land agent; and B. A. Maw, Needham Market, 
bank manager. The number of directors is not to be less than threo 
nor more than seven. The first are H. N. Prentice, R. Stennard, 
C. B. Alger, P. C. N. Peddar and 8. A. Maw; qualification, £100. 


Totues Electricity Supply Company, Limited 
(62,603).—-This company was registered on Jane 23rd, with a capital 
of £10,000 in £1 shares, to apply to the Board of Trade fora pe 
visiona) electric lighting order and for such licenses and authorities 
as may be required for securing to the company the right to supply 
electricity for lighting and other purposes to Totnes and the sur- 
rounding districts, to carry on the business of electricians, electrical 
engineers, &c, and to adopt an agreement with G. E. S. Venner. 
The fir subscribers (each with one share) are:—J. Sparrow, 16, 
Grove Mansions, Clapham Oommon, gentleman; К F. W. Orr, 
Pemberley Cottage, Bedford, gentleman; J. F. Figg, 10, Southwark 
Bridge, S. E., stationer; H. J. Wood, Prima Road, Brixton, clerk; 
A. J. Barclay, 94, Brook Green, W., gentleman; J. Moyes, 48, Tyne- 
mouth Road, South Tottenham, N., clerk; G. W. Cole, 73, Lloyd 
Road, Walthamstow, accountant. Tae number of directors is not to 
Ъз less than three nor more than seven ; the subscribers are to appoint 
the first; qualification, 200 shares; remuneration, £200 per annum, 
divisible. Registered office, Granville House, 3, Arundel Street, W.O. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


West Coast of America Telegraph Company, Limited 
(52,114) — This company's annual return was filed on May 27th, when 
45,000 sbares were taken up out ofa capital of £132,520 in 52,008 
shares of £2 10s. each, all the shares being considered as fally paid. 


New General Traction Company, Limited (47,321). 
—This company's annual retarn was filed on May 22nd, when 30,000 
preference and 24,000 ordinary shares were taken up out of a capital 
of £370,000 in 50,000 preference and 24,000 ordinary shares of £5 
each. Tne ordinary shares are considered as fully paid, and £5 bas 
been called on the preference, resulting in the receipt cf £150,000. 
The capital was increased from £270,000 to £370,000 by special 
resolution dated May Stb, 1899. 


Western and Brazilian Telegraph Company, Limited 
(7,251 C).—This company's annual return was filed on May 318, 
when 64,269 £15 shares and 66,258 £7 10s. shares were taken up out 
of a capital of £1,500,000 in 66,871 shares of £15 each, and 66,258 
shares of £7 103. esch. The fall amount has been called, resulting in 
a receipt of £1,461,535, which includes £565 paid on 75 forfeited 
shares. 


Altrincham Electric Supply Company, Limited 
(40,795).—This company's annual return was filed on May 24th, when 
25,000 shares were taken up out of a capital of £50,000 in £1 
shares. The full amount has been called, and £25,000 received, 


Woolwich District Electric Light Company, Limited 
(91,814). — This company's annual return was filed on June 
16th, when 12,000 shares were taken up out of a capital of £25 000 
in £1 shares. 2,884 are considered as fally paid. £1 has been called 
on the remainder, resulting in the receipt of £9,116. 


Syndicate of Electrical Engineers, Limited (30,531). 
—Tbis company’s annual return was filed on May 10th, when 
1,002 ordinary and 100 founders’ shares were taken up out of a 
capital of £10,000 in 1,900 ordinary and 100 founders’ shares of £5 
each. The founders’ shares are considered as fully paid. £4 has 
been called on the ordinazy, and £4,008 received. 


African Direct Telegraph Company, Limited (21,895). 
—This company's annual return was filed on May 31st, when 23,600 
shares were taken up out of a capital of £300,000 in £10 shares. The 
full amount has been called and £230,000 received. 


CITY NOTES. 


Callender's Cable and Construction Company, 
Limited, 


Tun directors’ report for the year ending December 31st, 1898, reads 
as follows :— 


The directors submit herewith the accounts for the year ending 
December 31st, 1898, showing a balance at the credit of Profit 
and Loss of ... do m se ous .. £46840 6 7 

From which must be deducted 
interest on debentures . £4,050 0 0 

Dividend on preference shares 1,577 17 1, 

Appropriation for depreciation of 


machine lant, &c. ... 5,000 0 0 
W — — 10,9717 1 
Leaving an available balance of ... £36,212 9 6 


Which it is proposed to deal with in the following manner: 


1. By the poses of a dividend to the holders 
of ordinary shares at the rate of 10 per cent. 
per annum (clear of income-tax) , being 102. 
share, whereof 5s. was paid on Novem 
lst, 1898, as an interim dividend, leaving бе. 


per share to be paid now sss ees .. £10,000 0 0 

2. Ву the payment of a bonus of 53. per share. 5,000 0 0 
3. By placing to reserve —  ... ee ees .. 15,000 0 0 
4. By carrying forward to next year’s account ... 6,218 9 6 

. £36,212 9 6 


The total payments to the holders of ordinary shares for dividend 
and bonus for the year 1898 will therefore be at the rate of 15 
cent. per annum. The plant and premises have been maintained in 
a thorough state of efficiency, and the cost of renewals and repairs 
has been debited against the year's profits. 

An entirely new additional factory has been erected on the land 
purchased in 1898, to which reference was made in last year's 
and a considerable sum has been expended on the plant and mach 
therein. No advantage was, however, reaped in 1898 from that 
expenditure, as the first section of the new factory was only occupied 
early this year, and the most important part was only available for 
work afew weeks sgo. The directors are satisfied that the advantages 
in decreased cost and increased speed of Mesas fally justify the 
expenditure. The business transacted in 1898 was again much in 
excess of that iu previous years, and continues to increase in a most 
sa'iifactory way, the contracts in band at the present time exceeding 
half a million sterling in amount. It is evident to the directors that 
if full advantage is to be taken of the prosperity which the company 
now enjoys the means of production at Erith will have still further 
to be enlarged, and it may be necessary t) take up other branches and 
new applications of cable work. The contracts which the com 
now undertakes necessitate the use of considerable floating capital, 
and, notwithstanding the rccent issue of preference shares, the 
directors are of opinion that it is desirable to increase the capital 
still further. They recommend that power should be taken for the 
creation of 20,000 new preference shares, and 20,000 new ordinary 
shares, both of £5 each, to be issued from time to timeas the directors 
may find necessary for the business of the company: The directors 
are very desirous that the annual accounts should be laid b2fore the 
shareholders earlier in the year, but it has been found impossible to 
do this hitherto, owing to the continual and rapid increase in the 
company’s business, which has thrown npon the staff a large 
amount of extra work. With a view to relieve this pressure, and to 
expedite the preparation of the accounts, the directors propose to 
engage the services of Messrs. James Worley & Bon as accountants to 
the company. The directors recomm nd this proposal to the share- 
holders, and have issued notice of an e 
meeting to pass the resolutions necessary for giving effect 
it (owing to their being already the auditors) as well as 
increase the capital of the company. The directors think it 
only right, whilst referring with so much satisfaction to the great 
prosperity of the company to acknowledge the unwearied вза! with 
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which all the staff have worked in order to secure such results, and 
without whose co-operation they could not have been attained. The 
retiring director is Lieut.-Col. G. A. Elliott, who, being eligible, 
offers himself for re-election. The auditors, М вага. James Worley 
and Son, offer themselves for re-election. 


Mr. H. Daaxs presided on Thursday last week over the third 
annual general meeting of the shareholders of the above company held 
at the offices, 90, Cannon Street, and in moving the adoption of the 
report, said he trusted that it would be as satisfactory to the share- 
holders as to the board. They would see that the business had largely 
increased during the year, and he was glad to say that it was 
still increasing. There were a few points he would draw their 
special attention to. Inthe first placa the freehold property, lease- 
hold, machinery and goodwill bad increased from £107,000 to 
£135,000. They would observe in the report that an additional 
factory had been built at Erith, and the expenditure had been rema- 
rerative. In fact, they could not have carried on their work unless 
they had extended the plant and buildings. Then the next item, 
that of cible drums, had increased by £2,000. That was not a large 
amount, but it was a very good indicaticn of the increase of the busi- 
ness. In the last balance-sheet that item stcod at £2,800, and now it 
was £4,800. These drums were used to wind up the cables on, and 
it showed how much the business had шегше. аз the item bad 
increased two-fifths. The stock in hand was £43,000 against 
£27,000, an increase of £16,000. The expenditure on contracts 
in course of execution was £42,000 against £18,000, which was an 
increase of £24,000. The next i'em was sundry debtors, £172,000, 
which, compared with £81,000 in the previous balance-sheet, showed an 
increase ої £91,000. Then they had an increase of cash and bills 
receivable, amounting to £12,000. Shares in other companies were 
£1,000 less, but the item was worth o: neiderably more than it stood at 
in the balance-sheef. On the otber side of the account they had trade 
creditors and other liabilities, £119,000, as against £50,000, au 
increase of £69.00; but, inasmuch as their debtors had ircreased by 
£91,C00, the diff-rence waa on the right side. Their balance to credit 
was £36,000 as against £17,000, and the balance at the credit of 

rofit and loss was £46,840, from which they had to deduct £4,050 
nterest on debentures, £1,577 dividend on preference shares, and 
£5,000 appropriated for depreciation of machinery, plant, & 3., lea 
an available ca of £36,212. With their approval, they prop 
to pay a dividend on the ordinary shares of 10 per cent., of which 5s. 
had been paid by way of interim dividend, to pay a bonus of 51. per 
share, to place £15,0(0 to reserve, and to carry forward £6,212 to the 
next account. The dividend and bonus together was really 15 per 
cent. on the ordinary sbsres, which wae very satisfactory. They 
would observe from the report that the contracts in hand at 
present exceeded half a million sterling. The business bad not 
only increased during the year, but was still incr.asing, and there 
appeared to be no sign of dimicution. Of course, they could not 
carry on that increased business without baving larger means to do 
ғо, and at the extraordinary meeting which was to follow, they would 
be asked to increase the capital of the company. Last year an 
addition was made (o the capi'al of the company to the extent of 
£100,000, by the issue of 20,000 prefererce shares of £5 each, nearly 
all of which were teken up by the sbareholders, and the few left over 
were issued at a premium which more than covered the expenses cf 
the irsue. They now proposed to increase the capital by £200,000. 
They asked for power to do that, but they did not propose to issue 
the full smount at the pretent time. They asked for power to increase 
the ordinary share capital by £100,000, and the preference shares by 
a similar amount. Toat seemed a great deal, but if they referred to 
the figures in the balance-sheet, they would see where tne £100,000 
they had last year was gone. Those accounts came down only to 
December 318, and they had since spent nearly an additional 
£20,000 in plant at Erith. There were some very important pieces of 
miciinery stil to be fixcd at the factory, which would cst 
more money, and which would have to be paid for. Although 
they did not require the whole of the 200, O0 at once, yet 
circumstances might arise, and they m‘ght have the opportunity of 
taking up large contracts, which would necessitate a further issue, 
and they found there would be no difficulty, should occasion arise, if 
they the power to issue shares, in getting an advance from the 
bankers, which would tide them over an emergency. There was also 
another reason. In rearly all their contracts to the corporations 
with whom tbey did business 5 per cent. of the amount of the œn- 
tract was retained for 12 months after the completion of the 
work in order to ensure the «fficiency of it. Taat did not seem ver 
much, but it was a large proportion of their p:ofits, and if they took 
half a million pounds, which was not the whole of their work, it 
meant the locking up of £25,000. Anotker point referred to in the 
report was the suggestion to engage Mesers. Worley & Son to super- 
vise the accounts of the company. Practically they wanted them to 
be auditing the accourts all through the year. The Chairman con- 
cluded by explaining the system of auditing the accounts now adopted, 
and pointed out the great benefit which would accrue to the company 
from having an improved system, but in order that Messrs. Worley 
could come in to supervise it necessitated the alteration of the articles 
of association.. 

са ELIorr seconded tbe adoption of the report, which was 


Mr. CALLENDNB, the managing director, said the prosperity of the 
company continued to increase, and the namber of contracts they 
had in hand was absolutely unprecedented, and he was sure no other 
firm in the electrical or engineering busicess had a more expensive 
or а more healthy basinese than they had at present. They bad 
work going on in 102 different towns, not only in that country but in 
Calcutta, the Cape of Good Hope, Australia, Hong Kong, Soath 
America, Spain, and Gibraltar, Besides these they had various con- 


tracts in that country. They had secured the best part of the con- 
tracts for the mains which had been placed in tbat country. They 
were doing the maine for a considerable part of London, and for 
Liverpool, Birmingham, Manchester, Edinburgh, Glasgow, and 
Dablin. With regard to the works, he considered they had the best 
works in the country. 

An extraordinary general meeting was subsequently held, when 
resolations were passed authorising the alteration of the articles of 
association and giving power to increase the capital of the company. 


The Electric and General Investment Company, 


Limited. 


Tum meeting of this company was held on Tuesday at Winchester 
House, E.C. 

Mr. Geo Hurarme, who presided, ted the presence of so few 
shareholders, but attributed this to the large dividends which were 
being paid. The report, he said, showed that they had made a net 
profit of £25,000 on a called-up capital of £20,000. It was the emall- 
ness of the paid-up capital that enabled them to pay the pressnt 
dividends. No one could complain against the amount of money they 
had earned, and while he hoped it would conti aue, he warned 
everyone connected with them that it was a company which, baing 
financial, naturally flactuated to a certain extent in the dividends. 
Although they had had two very prosperous years, they must not look 
forward to that prosperity continuing, for the reason that the children 
that the company had brought into the world had all grown up, and 
although not one had deserted the company, they did not reqaire 
the same financial assistance as had been rendered in the past. 
Looking over the various items in the accounts, the chairman said 
that, in view of their prosperity, they were justified in adding to the 
provision for contingencies the amount set down in the balanca- 
sheet, and they hoped that it would cause a proportionate increass in 
the fature dividends. The investments were as secure as 1 | 
could be. In regard to the founders’ shares reserve fund, they h 
considered it a proper course that as thy sold the securities for the 
fcuoders’ reserve fand that they should act towards the ordinary 
shareholders ia the same manaer, and that they had done. They 
had sold enough of the securities for the fouaders’ to pay £20 
a share, and enough of the ordinary reserve fund to pay the equiva- 
lent to the ordinary. That was the best course to adopt. He moved 
the adoption of tbe report and declaration of dividends as already 
noted in the ELECTRICAL REVIEW. 

The retiring directors (Messrs. J. B. Braithwaite, jon., and E. 
Garcke) were re-elect:d; also the auditor. Mr. Braithwaite was no: 
present at the meeting, as he on his way home from America. 


Mexico Electric Tramways Company, Limited. 


Тнв report of the directora of this company was presented on Jane 
28th at a gent ral meeting of the shareholders, Col. Sir Charles Enan- 
Smith, K. O. B., O. S. L, presiding. Tae report states that the conversion 
ot the tramways to electric traction is being rapidly pushed forward, 
and a large part of the system will be in operation by the end of the 
year. The net profits of the tramways in 1898 amounted to £14,146, 
which was chiefly devoted to reserve fund. The gross receipts were 
£180,000, and about 22,000,000 passengers were carried. 

In moving the adoption of the report, the CHAIRMAN stated that 
the receipts were steadily increasiug, and the expenses diminishing, 
and in the directors’ opinion the prospects of success were striking. 

The report was adopt. d unanimously. 


Thomas Parker, Limited. 


Tus fifth annual general meeting of thiscompany will be held at the 
works, Wednesfleld Road, Wolverhampton, on Tuesday, July 4th, 
1899, at 3.30 p m. 

The directors’ report to be then presented says: — Your directors 
have pleasure in submitting the annexed balance-sheet, which they 
consider thoroughly satisfic‘ory. After writing off various depre- 
ciations the balance standing to tbe credit of profit and loss a^count 
is £17,689 6s. 6d. ; cut of this the dircctors propose to pay a dividend 
at the rate of 10 per cent. per annum, less iacome-tax, amounting to 
£7,250, to place £8,000 to the reserve fund, and to carry the balance 
forward to next year’s account. As will te seen from the balance- 
sheet, debentures to the amount of £20 500 have been issued to share- 
holders and their friends. Your directors will be pleased to receive 
further applications which would enable them to carry out extensions 
in the works and business, and at the same time reduce the balance 
due to the bankers. The director who retires by rotation is Mr. R. 
Armistead, who is eligible for and offers himself for re-election. The 
auditors, Messrs. Allen Edwards & Smith also retire, but are el'gible 
for and off zr themselves for re-election.” 


F. H. Royce & Co., Limited. 


A MEETING Of the shareholders was held on Monday at Manchester. Mr, 
E. A. Claremont presided. The report of the directors, which was read 
showed that the year's profit up to March 31st last was £6,684, to 
which was added a balance from last year of £46, making £6,730 
available for dividend, out of which an interim dividend at the rate 
of 6 per cent. per annum was paid on September 30th, 1898. It waa 
now resolved that dividends be paid at the rate of 6 per cent. pər 
annum on the preference shares, 6 per cent. on the ordinary shares, 
and £9 per share on the deferred shares. 
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United River Plate Telephone Company, Limited. 


Тнв report for the year ended March 8186 states that the gross 
receipts in sterling for the year in the River Plate were £85,248, as 
against £67,208 for the year before, and the working expenses in the 
River Plate £41,920. After the deduction of debenture interest and 
London charges— but less transfer fees, interest on investments, and 
rofit on sale of secarities—there is a profit of £33,333, to which must 
be added £6,955 brought forward. e directors propose to transfer 
£5,000 to depreciation fund and £10,000 to reserve fund. They 
recommend that a dividend of 6 per cent., free of tax, be paid on the 
ordinary share capital, and that the balance of £7,889 be carried for- 
ward. The increasing business of the company makes it necessary to 
provide for additional working capital, and a resolution will be pro- 
d at the general meeting providing for the issuing of 40,000 of 
e remaining 42,000 unissued shares of £5 each as 5 per cent. cumu- 
lative preference shares. I¢ is intended to make an early issue of 
30,000 of these shares, 


Prospectus. 


Tr» name of Bellies stands in the front rank of English engine 
makers. The popularity of the Belliss engine for electric lighting, 
power, and fraction generating plants is clearly evidenced by the 


fact that upwards of 1,000 plants, aggregating about 100,000 H. P., 


have been supplied by the firm or are now in course of construction. 
In the prospectus of Belliss & Morcom, Limited, which has been 
before the publio this week for subscription, there is given a 
list of the numerous municipal authorities, electricity supply 
companies tramway companies, governments, works, &o, for 
which these orders have ben received or executed. The 
new company (Belliss & Morcom, Limited) takes over the old- 
established business which has been carried on at the Ledsam Street 
works, Birmingham, under the title of G. E. Belliss & Oo., Limited, 
Latterly nearly the whole of the capital has been in the hands of Mr. 
Belliss snd Mr. Alfred Morcom, hence the change of name in the new 
company. Belliss & Moroom, Limited, has a capital of £300,000 
divided into 15,C00 £10 иды) shares and 15,000 5 per cent. £10 pre- 
ference shares. The issue for which the lists were open until Tuesday 
last is for E100, COO ordinary capital (allotted to shareholders in the 
vendor ecmpany) £100,000 ce capital, and £100,000 4 per 
cent, debentures, the vendors also taking £26,500 preference and 
£40,000 debentures. The balance of £78,500 preference and £60,000 
debentures have, we do not doubt, been very readily subscribed for 
by those who know the reputation enjoyed by the company and its 
engines in eleo‘rical and other circles. The assets acquired from the 
vendor company are valued at £196,427, and liabilities to trade 
creditors (£10,987) are taken over. The book debts are guaranteed to 
produce £29,170. The vendor company takes £245,000 (£78,500 cash 
and the rest in shaves). The present issue will, after paying purcha':e 
money, leave £55,000 for further working capital and extensions. 
Preference and debenture interest takes £9,000 per annum, and for 
the past 22 years the average surplus profit has been 218,854. 


Stock Exchange Notices.—Application has been made 
to the Stock Exchange Oommittee to allow the following to be quoted 
in the Official List :—Telegraph Manufacturing Oompany, Limited— 
6,600 vendors’ b per cent. cumulative preference shares of £5 each, 
fully paid, Nos. 1 to 6,600, and 6,600 vendors’ £5 ordinary shares, 
fully paid, Nos. 1 to 6,600. Application has also b2en made to 
the Committee to appoint Wednesday, July 5th, a special settling 
day in Davis & Timmins, Limited—27,0C0 ordinary shares of £1 
each, fully paid, Nos. 1 to 27,000, acd 60,000 6 cent. cumulative 
preference shares of £1 each, fully paid, Nos. 50,000 to 110,000, 
and to allow same to be quoted in the Official List; and to 
sppoint a special settling day, and grant a quotation for Mather and 
Piatt, Limited—32,500 6 per cent. cumulative preference shares of 
£10 each; Nernst Electric Light, Limited—115,000 7 per cent. pre- 
ference shares of £1 each. 


Electric Construction Company.—The transfer books 
for the 4 per cent. perpetual first mortgage debenture stock will be 
closed from 1st to 14th prox. inclusive, and for the ordinary and pre- 
ference shares from 29th inst. to 13th prox. inclusive. 


Cape Electric Tramways, Limited.—The directors 
announce an interim dividend of 34 per cent, free of income-tax, 
payable on receipt of the transfer returns from South Africa. The 
transfer bocks will be closed from 6th to 11th prox. inclusive. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
аш June 24th, 1899, were £611 12s. 9d.; aggregate so date, 49,931 


The Bristol Tramways and Oarriage Company. Г К | o for the 
week ending June 24th, 1899, were 28,023 98. 94. ; period 
1898, £2,828 198. Bd. ; inorease, $194 10a, ld. 


The City and South London Railway Company.—The receipts for the week 
ending June 25th, 1899, were 4938; week ending June 26th, 1898, 2986; 
decrease, £53; total receipts for half-year, 1699, £26,920; corresponding 
period, 1898, £26,518; increase, £432. Miles open, 8}. 


The Dover Corporation Electric Trsmways.—The receipts for the week 


ending June 24th, 1899, were 4201 19s.: week ending June 24th, 
1898, £169 198, 2d.; increase, £82 бв. 10d. Total receipts to date, 1899, 


eg ate ae period, 1808, £8,156 1s. 7d.: increase, #865 


, 9: week 
ending June 94th, 1898, 8. Car mil ee June Mth, 1999, 

4,841; week ending June 94th, 1808, 8,415. Number of cars, week ending 
' June 94th, 1899, 11; week ending June 24th, 1898, 9. 


The Dublin United Tramways Company.—The receipts for the week ending 
day, June rd, 1899, were as follows:—D. U. T. Co., horse cars, 
29.918 4s. 10d.; ditto. electric cars, £1,275 15s. 1d. ; D. 8. D. Co., electric сага, 

£1 085 93.; total, £4,574 8s, 11d.; corresponding week last year—D. U. T. 
Oo. horse cars, £2958 190. 94.; ditto, electric cars, £579 4s. 64. 

D. 8. D. Co., electric cars, £761 10n. 104. : total, £4,294 14s. 6d.: increase, 
£970 14s. bd.; aggregate to date. £90,882 Bs. 8d.; ditto last year, 265,067 
Зв. Id.; Inoresse to date, £5,775 58. 9d. Worked:— The mileage is 

18 miles electrically, 26 miles by horses, as against 11 miles » 

and 81 miles by horses, for the corresponding period last year. 


The Liverpoo! Overbead Railway Company.—The receipts for the week ending 
June 25th, 1899, amounted to £1,489; corresponding week last year 
£1,474; decrease, £85. 

The South Staffordshire Tramways Company.—The receipts for week ending 
June 28rd, 1899, were £656 7s. 6d.: aggregate receipts for 95 weeks, 
£15,896 0s. 7d.; week ending June 2th, 1808, £620 1s. 10d.; 
receipts for 9б weeks, £15,101 9s. 9d. 


STOCES AND SHARES. 


| Wednesday Evening. 
A CURRENT of uneasiness is the chief thing to be noted in the market 
for electric lighting shares this week. It first manifested itself with 
regard to City of Lordon shares. The recent circular issued by the 
company, giving а full account of its negotiations and correspondence 
with the Corporation, had the effect of frightening country share- 
holders to no small extent, and produced the very opposite effect in 
their mirds to what was intended. Bhares were thrown on the 
market, regardless of cost; one unhappy holder sold 50 at 18 in the 
early part of the week. Bince then the price recovered ; in fact, it rose 
to 14j on the same day. But the "City" incident has left an 
unplearant taste in the month cf investors, and the market, as 
we have already stated, is restless and fidgety. Oharing Cross, con- 
trary to all expectation, shared to some extent in the fall of 
its discomfited rival, the ground being taken that immense difficul- 
ties, Parliamentary and financial, lie in the company's path before it 
can enter the metropolis. The rest of the electric lighting list has 
b:en banefully affected, and for the time being the market is out of 
sll favour. A Steck Exchange sxiom that is often quoted, but rarely 
followed, says that the time to buy is when things are fiat. Whether 
the market is quoting "its lowest summer prices” at the present 


. time we should hesitate to say, but some of its securities look tempt- 


ing at the reduced prices. 

Nationa] Telephone shares have been freely bought upon the state- 
ment by Mr. Hanbury that mutus] concessions are in course of 
arrangement between the company and the Government. Vague 
hopes are entertained cf an entente cordiale which shall release the 
ot mpany from some of the disabilities tbat are laid upon it in the 
provinces. Despite the agitation, National Telephone officials state 
that the number of their subscribers steadily increases, and the 
report for the half-year will be awaited with more than ordinary 
interest. 

Telegraph descriptions are scarcely mentioned, with the exception 
of the Anglo-American set. A little speculation for the rise caused 
an improvement of a fraction in the Deferred stock, and the “ B " is 
sympathising. New telegraphic enterprise has become rather rare 
of late, but we see from a consular report that a telegraph service is 
suggested from Iceland to the Shetland Isles. Not much support 
appears to be forthcoming, and it looke as though Iceland will still 
have to remain out in the cold. i 

British Electric Traction shares are a good market, and are over- 
coming their recent atteck of weakness. It is reccgnised tbat the 
company must expect an occasional rebuff in its policy cf expansion, 
and that its being checked in one direction will merely serve to turn 
its energy into more favourable spheres of infiuence. Anglo- 
Argentine tramways weakened, as a seller appeared just before 
contango-day. The rate for carrying over the shares was 5 to 7 per 
cent., and 53 per cent. was freely given by jobbers in the market. 

Elmore shares at §— § show no re fle etion of the remarkable interest 
that bas been aroused by the suggestions for amalgamating the 
interests of the Elmore Companies. The complicated scheme has 
almost as much to te said in its disfavour as in ita behalf, and it is a 
pity that those who have fcught the battle cn both sides could not 
have refrained from undignified abuse in the corflict when so much 
real busine:s had to be done. 

Among manufacturing concerns, Telegraph Constructions are hardest 
in tone. It is ur derstood that the new German cable will bring some 
little profit to the company, owing to its pcasessing the sole right of 
admitting cables to the Az res. The Machinery Trust's new issues 
have been well received, but no premium is quotable on either stares 
or Debentures. Quiet inaction is the only characteristic of the Elec- 
tric Railway department. 
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SHARE LIST OF ELECTRICAL OCOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


ree 


Btock | | a gg en: done 
Present or Dividends for w 
иш. uM dp the last three years. | ane 515 une Wah. Fane aa, 
| | : 
| 1606. | 1897. | 1898. | Highest. Lowest 
124,400l| African Direct birt ag aa 4 95 Debs. P is ..|100| ... zi .. 101 —106 101 —105 
25,000 | Amason Telegraph, shares 10 , ose | 8— 4 8— 4 . 
125,000 Do. do. 5 % Deba., Nos. 1% 1,260 Red. 100 |... |... 5 — 90 | 85 — 90 : 
905,5601, Anglo-American те a oa ses - Btock £3 18а 8 £8 Өз 60 — 63 61 — 04 
8,07, 2201 Do. do. 6 % Pret Stock £5 бе| 6 6 * 111 —112  1114—1124. | 1124 | 1113! 
8,047,220! Do. do. Deferred...  .. . Stock ... .. 188. Y 12}— 1221 13 n M 
206,151 Brasilian Submarine Telegra .. 1079, 179% | .. | 15—16 (159— 15g 156 151 
ee endi А do. oy Debs. ‘and series, 1908 . | 100 ж „ ои 110 —114 Su NU 
one, Nos. 1i 44 е 3 885 wes 6 es 8 21— 8 
10, 000, 0006 Com MID Cable sibs 100 | 8 @ 8 8 95,185 —192 |185 —192 sui e 
1,382,521] Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock T . . 104—106 104 —106 | 1053 | 1058 
224,850 | Consolidated Telephone Construction and 5 10/- | 2 lj ies i— 1 1— 1 T ee 
16,000 | Cuba 3 is js ..| 10,8 7 8 Ф | 9 — 10 9 — 10 01 
6,000 Do. 10% Prei. 10 10 & 10 & 10 184— 194 181— 194 | ... 
12,981 | Direct Spanish ASEPE sou is sac bs -— 5 | 4 з — 6 4— 5 . 
6,000 Do. do. Cum. Pref. v ys 6 10 10 ea 94— 1 94— 104 
30,С00 ро. do. m Debs. one — % 200575 же» m .. 1102 +105% 105 -109% | .. я 
ла Direct United States Cable .. 20 3 T 8X . | 1— 12 | 111— 12 lig 113 
120,000 Direct West India Cable, 44 % Reg. Deb. 180 ... | 100 ... ТА * 1103 —105 102 —105 x 
4,000,000 | Eastern Telegraph, Ord. Stock . ...... . [Stock 6h% |7% | |.. 163 —168 — 163 —16x |165 | 16: 
1,796,000 | Do. 34 Pref. Stock 100} ... | .. | .. 100 —104 100 —104 | 100 
89,900 , Do. Debs., yable August, 1899... | 100 5 5 .. 101 —104 101 —104 
1,432, 2681. Do. Mort. Deb. Btock Red. ... Stock 4 4 .. 118 —122 118 —122 e T 
250, 000 ме ҮЛҮ? 3 and China Telegraph ... 10 7 7 7% | 163— 16? 16 — 164 16; | 164 
5 Aus. Gov. Bub.) Deb., 1900, red. ann. = = . 
16,2001 аге: reg: 1—1,045, 8,076— 4,826 100 5 5 Y 100 —104 |100 —104 
64,4001 Do. do. Bearer, 1 ,060—8 916, 4,827—8, 100 | 6 ф б 101 —104 [101 —104 
820,000! " Do. е рер, PE Stock 4 4 120 —124 120 —124 
astern and South African Tolegra oh, 6% Mort. Deb., —105 
85,1001 { TOD rod des tee ad, Nea rios J| 100 5 9 100—105 101 —105 |... |... 
46,5001 Do. 2o do. "e bearer, 2,844 to б, 100 | 6 ies .. |102 —105 [102 —106 — cT 
300, 0001! o 4% Mort. Debe., Nos. 1 to 8,000, red. 1900 100 | 4 i ... 1108 —1C6 108 —106 side ves 
200,000} Du. 4% Reg. Mt. Debe. (Mauritius Bub. 51 1—8,000 | 25 4 sis .. 102 —106% 102 —10% | ... 955 
180,227 | Globe 3 and Trost wisi “a T ^ ..| 10| 4 4b d 11 12 1] — 114 Jd] Пу, 
180,042 Do. 6 Ф Pref. iss - „| 10 0 6 6 "И 16 15]— 153 154 | 163 
10 ius ә 


150,000 Great Northern T. Telegraph, of асе. „у. E 324 | 814— 323 | 32{ 
93,600 Halifax and Bermuda Cable, 4495 1st Mort. Debe., } 100 


within Nos. 1 to 1,200, Red. "TT! eae oe 101 —104 101 —104 eee eee 
17,000 European Telegraph са oe | 26 rt: rt: 10 & | 53 — 56 58 — 56 : 
100, 0001 London Platino-Braeilian Telegraph, è % Debs. ove eee 100 6 6 ҮТ) 109 —113 100 —112 evt 
71,000 | Montevideo Telephone, Limited, Ord., Nos. 1 to 71,000 .. IE sss ae TT — 4 i— i 
84, 000 Do. do. 5% Pref., Nos.1 to 84, 000 ld. s i— 1 1 
490,000 | National Telephone, 1 to 490,0 % ů V0... 619% 6 V 6 5 41— 6 Dh} 4 
15,000 Do. 6 Cum. lst Pref. ... саз vi 10,6 6 6 11 — 18 11 — 18 
15,000 Do. 6 Y Cum. 2nd Pref. ... 10 | 6 6 6 11 — 18 11 — 18 
250,000 | Do. 5 J Non-cum. 8rd Pref., 1 to 350,000 | 6 5 5 5 5 
1,829, АТИ Do. Deb. Stock Bed. Stock 8j 83 84% 100 —103 |100 —103 1013 
17, 504 Oriental Telephone and Bleo., Nos. 1 to 171,504, fally paid 1|6 б б — 1 1— 1 
100, 0001 Pacific and European Tel., 4 Ф Guar. Debs., 1 to 1,000... | 100 | 4 4 .. |105 —108 105 —108 
11 889 Reuters eve eee TI eee TID TT, 8 6 6 TD 7 TED 8 7 T 8 7 ‹ 
8,881 Submarine Cables Trust. ix T és oo» |Oert.| ... "T .. 1180 —185 |180 —185 
88, 000 | United River Plate Telephone "NETT MD. 5 5 86 NU 5 — 51 
151, 7831 Do. do. 6 Debe. eee еее eee Stock ees eee eee 104 —107 106 —108 10 4$ eee 
200,0001| West African Telegraph, 6 Y De 100,69, 15 Ф | .. 100 —108 100 —103 ass 
80,008 | West Coast of America, Nos. 1—30, 000 and 58, 001—858, 008 3| .. one те 1 1 . 
150,000 ро. do. 4% Debs., 1—1 ‚500 gua. Bras. ade ун zb. Tel 100 | ... ssi .. |108 —106 |108 —106 Vis 
880,521 | Western and Brasilian Tel ph 49 „Sto! ... 205 .. 1105 —108 |106 —108 is 
88,821 | West India and Panama Telegraph m | 10 | 1 2 " lj 1j | 14— 1 11 1% 
84,668 Do. Cum. let Pret. ITI 10 0 6 eee 1 = 1 101— 1 "TT! 
4,000 Do. "A do с Cum. 2nd Pref. TT) 10 0 0 TI d 9 83— ove ee 
80,0001 Do. do. б 95 Debs., Nos. 1 to 1,800 100 5 b .. 1105 —108 106 —108 | - 
158,1001 Western Union of U.B. N 6 95 Ster. Bonds ... | 100 | 6 6 * |100 —105 |100 —106 ee T 


ELECTRICITY SUPPLY COMPANIES. 


| 
80,000 | Charing Cross and Strand Кешю Ворру 5 6 17518111 — 12 10j— 114 119 11 
20,000 Do. do. do. do. % Cum. Pref. 5 ese eee 51 — et 54— e eee eve 
84,000 "Chelsea кису PROP OFS 85 8 6 6 % 8 — 8 — 9 = ini 
100,000 Do. do. 9 Deb. Btock Red... . Воск 43%, | 43 . 113 14 112 —114 s 
60,000 | City of London Electric Lighting, Ord. 40,001—100,000 ... 10 7 10 6 14 — 16 14 — 16 14 | 13 
40, 000 Do. 6 Y Cum. Pref., 1 to 40,000 ... 10 6 6 6 13 — 15 13 — 15 143 13} 
400,000 Do. 6% Deb. Stock, Scrip. (iss. at at ДШ) аш, all paid 6 J 5 25 —180 |125 —180 1271 .. 
40,000 County of Lond. & Brush Prov. Elec. 10; wi | ий | nil | 11 — 12 11 — 12 1171860 Ilys 
20,000 Do. do. do. 6 Ф Prel., 40,001 —0.000 10 6 X 6% 6 T 14 — 15 14 — 15 14898 
220,000 Do. 44% Deb. Stock, Prov. Corts (£60%, to be paid) Rd.) ... | ... yai ás 54 — 56 54 — 56 544 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 8 2 5 Е. — 68 | 5$0— 53 
19,661 | House-to-House Electric Light Supply, Ord., 101 to 19, 661 5 .. | 4 6 % 71— 84 74— 83 
12,000 Do. 7 Ф Cum. Pref. ... 5 7 7 — 10 — 10 s 
| 110,000 London Electric Supply Dopo on. Limited, Ord. аз 8| .. ie 522 8i— 4 — 4 ae М 
48,020 Do. do. do. 6 % Pref. 55 1... 169% &— 7 — 7 61 6H 
100,000 | Do. do. до. 4% lst Mt. Db. Stock Rd. Stock, ... | ... .. |104 —106 ха10+ —106 106 | » 
62,600 Metropolitan Electric Supply, 101 to 62,500 ә ..| 105 6 1595 | 164— 17 164— 17 i 
22,500 Nos. 62,501 to 85, 000 . 10 | .. - we | 154— 1 154— 16 А 15 
220, 0007 De. * First Mortgage Debenture Stock "EE 4 *. 1118 —121 |118 —121 955 
6,452 | Notting Hill Electric Lighting a 10 | 4 6 6 16 — 17 16 — 17 16% 
81,980 St. James’s and Pall Mall Electric Light, Ord. .. 5 10495 1445 144 17 — 18 17 — 18 178 
20,000 Do. do. 7% Pref., 20,081 to 40,080 8 7 7 7 9 — 10 9 — 10 91 
65,000 | South London Electricity Supply, Ord., £4 paid ... аз б vis 44— 43 44— 4 я б 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 .. 619% 12 9 12 €, | 144— 15} 14 — 15 1441 14 
* * Bubject to еде Аг м in at oa оп Mrd nte 
otherwise stated all shares are Dividen abare warran being oapitel; 
Dividends marked masked § ane tot оча conbbelling if ihe pud of one sear Gd Ube DEAA pant the 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Dividends tor сока Closing | during week 
NAMB. o. uotation Quota 
Issue. eae the last three years. une Ast. June 2th. s. enit 1990. 
1896. | 1897. 1808. Highest-| Lowest 
60,000 Aluminium А” shares, Nos. 1—60,000 ... n is 1 | 10 , 10 $ ... 3— 85 31— 83g " T 
90,000 Do. 43% 1st Mort. Deb. Stock Red. E .. [Stock] ... iss 95 —100 95 —100 Е aes 
80,000 Pritish Becta action é н, Vis ЛОЛ а 125 6 `% 174— 183 | 18 — 19 183 | 18 
, 0 um. 80, 00140, 000 
10,000 (issued at £2 10s. prem. all pd.) 10 TIO eee eee 14 SS 144 14 — 144 7 148 14 
20,000 Do. do. do. Nos. 40,001—60,000 | 10 | ... ies *. | 188— 144 133 — 14} Т У 
200,000 Do. do. 6% Perpetual Debenture Stock ... Stock eh кз .. 126—129 126 —129 138 | 127} 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... "T s 8| wl | wil аз li— 24 11— 2 1800 ... 
90,000 .Do. do. Non-cum. 6 Y Pret., 1 to 90,000 2| wi 4 * 285 21— 23 2— 28 24 | ... 
125,000: Do. do. Perp. Deb. Stock .. (Stock! ... .. |110 —114 110 —114 ses yu 
50,000 Do. do. 2nd Deb. Stock Red. Stock 108 —106 |103 —106 " ves 
20,000 | Callender's Cable Construction shares, Nos. 1— 20,000 5 | 10 0% 124% 15 [4 14 — 16 14 — 15 15 144 
90,000 Do. do 44 % lst Mort. Deb. Stock Red. Stock *, 1114 —117 [114 —117 ies NM 
85,250 | Central London Railway, Ord. Shares 9 e i .. | 10]— 11 104— 11 11 1011 
178,808 Do. do. do. £8 paid „| 10| .. 2 iss 3.— 9 84— 9 8111 
61,088 Do. do. Pref. half-ahares £3 paid T. ak ses 34 8 — 33 РР “з 
71,447 Do. do. Def. do. £5 paid “кы etes T 6 51— 6 M ae 
680,0001| City and South London Railway  ... Stock 1A li% 24% 67 — 69 67 — 69 674 
22,500 | Do. do. Ord. shares, Nos. 1 to 224500 £5 pd. 10 4f— 6} 4$— bł ss 
82,098 opes & Oo., 1575 to 115 6 os 5 8| .. ae ve 82— 4} 8$— 4} 4 
o. 595 1st Mort ebs., 1 to 900 of 
100,000 £100, and 901 to ll ,000 of £50 Red. evt ТҮ; eee eee 99 —102 99 —102 ee 
99,201 | Edison & Swan Utd. El. Igt., “A” shares, £3 pd. 1 to99,26 85 5 6 T 2— 2 2— 2 7 
17,189 ро. до. о. „A“ Shares, 01—017, 189 5 do e 7 T" 4— 5 4— 5 А 
344,023 ро. до. do 4 95 Deb. Stock Bed. ... | 100 | ... s *. | 97 — 99 97 — 99 984 974 
112,100 | Electric Construction, 1 to 112,100 ... 885 216 6 6 21— 24 23— 24 see 
25,000 Do. iv Cum. Pref., 1 to 25,000 woe 4 27 $ 7 $ 7 8— 8j 8 — 8 
140, 800 Do. Perp. 1st Mort. Deb. Stock oo. [Stock] ... ee ... |108 —106 |108 —106 105} a 
91,190 | Elmore's ате, Gopor D , 1 to 70,000 ... T" 2| ... ke xe — í£— ds 
15,000 | Henley's (W. T Telegraph Works, Ord. ... vit .. | 10 | 10 12 14 244— 254 | 244— 25} 251 | 254 
8,000 Do. do. 7% Pref... 10 | 7 7 7 18 — 20 18 — 20 19$ | ... 
50,000 Do. do. do. A Mort. Deb. Stock... Stock 44 4 .. |118 —115 |112 —115 se EN 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works .. | 1010 10 10 Y 21 — 22 21 — 22 ee 
800,000 » Do. 185 hed a do. ИА 4% 1st Mort. Debs. | 100 i i me 101 —105 ià 
,000 i-a or Way, eee РҮ eee vee 10 8 — 8 8 — е eos 
87,850 Telegraph Construction and Maintenance . 12 | 15 15 1 87 — 41 87 — 4l 403 | 39 
150,000 Do. 4 % Deb. Bds. Nos. 1 tol, 500 Red. 1909 . 100 105 —108 |105 —108 з ‘ds 
18,400 | Telegraph Manufacturing, Ord. Nos. 6, 601 to 20, 00 5 9j— 10 хі 9j— 9 a 
18,400 Do. do. 5% Cm. Prf. Nos. 6, s Чо 20,000 5 b$— 6} 52— 6} 513 aes 
540, ,0001| Waterloo and City Railway, Ord. Stock 100 8 9% 106 —108 |104 —107 106 | 104; 
+ Quotations on pivepool Btock Ex t Unless otherwise stated all shares are fully paid. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply, Ordinary £5 (fully paid) 104. National Electric Free Wiring, 10s. paid, 6s.—8s. 
British Aluminium, Ordinary, 10}—11; 7 % Pref., 12—13. Smithfield Market Electric, 2—4. 


House-to-Honse, 4495 Debentures of £100, 105—108. T. Parker, £10 (fully paid), 18. 
Kensington and Knightabridge Electrio Lighting, Ordinary Shares | 
£5 (fully рма) 124—184; 1% Preference Cumulative 6%, £5 
К 4—8. ebentures, 105—108. Dividend, 1898, 


10% 
* From Birmingham Share List. Bank rate of discount З per cent. (February And. 1899). 
MARKET QUOTATIONS, Wednesday, June 28th. 
CHEMICALS, &o. This week. | Last week. шиме о METALS, &o. (continued). 
a Acid, Hydrochloric  .. eo рег owt. . 87 ee f Ebonite Rod "PP ee per lb. 
а n Nitric ee ee өе рег сті. s. ey: ve f н Sheet eae . per ib. 
а „ Oxalic. .... per ows. 89/- 89/- А 9 Bars Ж es per ton 
a м Bulphurle . ee e per owt. 6, 8 ». Wire (basis price) ee per Ib. 
@ 3 oe per owt, I- [+ ° 9 и ee e . per ton 
a Ammonia, uriate (orystal) .. per ton £36 £% * 9 1 per ton 
а per ton £94 £24 А п German Silver Wire ee per lb. 
а nere of Gar per ton £5 18 46 15 : à Gutta- fine per Ib. 
a Bisul of Carbon . per ton 215 216 А India-rubber, Рага fine per lb. 
per ton #16 10 216 10 $ Iron, Sheets .. . per ton 
а Benzole (90 9.) .. Per gal. 77 77 4 „ Pig (Cleveland warrants) per ton 
в „ (50 А .. per gal. 5/6 b а í , Fo day tosse per ton 
в 4 Sulphate .. А .. per ё £27 „ Sorap, per ton 
aL Ni per ton £2810 493 10 4 » Wire vanised No. В. per ton 
a „ White Sugar... per ton £81 281 g Lead, Englis Ingot v3 per ton 
P de .. T per ton 227 10 #97 10 { Shee А . per ton 
в Methylated Spirit | per gal. 9/9 ма (undus alabe g- long) per Ib. 
а G vent (90 / at т Manganin Wire No. 38.. per 1b. 
160 C. is . per gal. 5/6 6/6 a g Meroury .. per bottle 
в Potash, , . per lb. P В ; р Phosphor Bronze, “plain c per lb. 
a „n Caustic (75/80°%) .. per ton 94 ‘ p olled bars & per Ib. 
а isulphate .. per ton £85 £85 ee p " rid snp: & sheet per lb. 
a Bh ... per ot. 68 / 68 / : o Platinum .. per os. 
a Sulphate of Magnesia . .. per ton 44 10 #4 10 p Bilicium Bronze Wire . per lb. 
s Sulphur, Sublimed Flowers por ton £6 5 £6 5 { Steel, Magnet, aoc'd'g to desc'p'n p. ton 
n рете per ton 25 10 £5 10 í Steel magnet im ve ae 
a tok .. per ton £5 0 £5 0 g Tin, оок T oe .. per юп 
а ае баш white 70.) .. per ton &7 10 £1 10 ә g fol ee es per lb. 
а 99 ce ee per ton &8 £8 n wire Nos. to 16 ee oe bad Ib. 
a „ Bichromate, casks ee per lb. 94. ги. p White Anti - 05 Metals 
METALS, &o “ White Ant” brand per ton 
а * { Yarns, соно, ат 101b, bundles pr Ib. 
b Aluminium Wire, in ton lots.. per ton RIM 2294 j n Best F 6 lea. V» Ib. 
b Sheet, in ton lots. . per ton £191 3191 j „n Hemp, 8 ГЫ 10 Ibs. .. per lb. 
p Babbitt’s metal ingots . per ton | £65 to £187| 265 to £187 j » ussian, 10 lbs. per Ib. 
c Brass (rolled metal % to 19") basis per Ib. " s і » Sate, 180 1 Ibs. rove .. per ton 
с „ Tube (brazed) .. per Ib 104d. 1 us j Manila, 94 thread per ton 
€ n Wire, basie — .. .. per Ib. d. 84d. 58 к Zinc, Sheet (Vielle Montague bad.) p.t. 
чоко supplied by Quotations supplied b | Quotations supplied b 
а Мени earn. G. Book® Oo: Ld | f The АН indie ubber, Gatte-Perche, and i- ors La Limited. 
ritish Aluminium Com А ог m ; esers. 
с Mesers, Thos. Bolton & Br.. Messrs Janies & Shakspeara ed E era 
d { Messrs. п Messrs. P. Ormiston & Sons. 
6 ө Mesars. Matshey & Oo., Led. 


— Belling & "loue: Johnson, 
і Mesars. Henry О. Yeo & Co, 9 The Phosphor Bronse Company, Led, 
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THE MUNICIPAL ELECTRICAL 
ASSOCIATION. 


THURSDAY'S CONVENTION. 
In the absence of the president, Mr. Faraday Proctor, Mr. Rider, 


of Plymouth, ore of the vice-presidents, occupied the chair. Mr. 


RIDEB expressed satisfaction that, as their president was away, he 
was engaged in so good a work as fighting a gas company. Mr. Rider 
then said he had to call upon himself to read the paper in his name. 
This was published in our last issue. 


Discussion on Mr. Ripua’s PAPER. 


Mr. WorpincuamM (Manchester) said that the question of combined 
lighting and traction stations was one with which he was completely 
satiated. He had been steeped in the subject from own 
corporation for some months past. He would tell them what 
they proposed to do in Marchester, and why they proposed 
to.do it. In the first place, he had strongly advccated from 
the beginning the combination of the two stations. To 
his mind, if the subject was approached with impartiality, 
there could not be the slightest doubt as to the advantsge to both 
undertekings of combining the two generating stations. The nature 
of tbe problem would doubtless be affected to some extent by the 
siz) of the aiea to be supplied, because on that would depend the 
system of generation necessary, and also to a gr at (xtent the diffi- 
calties that had to be met with.in dealing with the earth return, 
assuming, that was, that they were going to use the overhead trolley 
as had been decided in the case of Manchester. The area they had 
to supply was very large, about 45 square miles, and some of the 
distances in a straight line were very great. Therefore, unless one 
was prepared to put down, perhaps, a dcz2n generating stations, one 
was absolutely forced into providiog some high preesure scheme. 
When a district to be lighted was also one which did not lend iteelf 
readily to a number cf small low pressure generating stations, they 
were led to the same system of generation, viz, high pressure. 
He was in favour of the supply of continuous current to consumers 
for all purpoees, but seeing that they must have continuous current 
for traction purposes, they were led to this position, v. z., that they 
wanted the same system of generation and distribution for 
both purposes of lighting and traction. That was the case with 
а large area. If they came to а small area practically the same argu- 
ments applied, because if the area was so small that it could be served 
for lighting purposes by a low pressure generating station it could be 
supplied with current for traction purposes. But what was the saving 
that might be received? Even the bitterest opponents of combined 
statione could not say it would be more expensivs to run the 
two systems if they were housed in the same building. 
Would it be less expentive? He thought it would. In the 
first place, by combining the two stations they had one engineer- 
ing staff, and in that way a considerable saving could be 
effected. The combination effected a saving in staff and manage- 
ment, When the combined system was employed, such as was pro- 
posed in Manchester, the same generators would supply the carrent 
simultaneously for both purposes. They had another large saving, 
because they could use larger generating units, which meant to some 
extent increased economy, and to a large extent increased saving 
in the coat of attendance on the plant, to say nothing of convenience, 
and, he believed, freedom from breskdown. One of the largest 
savings made was by reducing the stand-by losses. People were apt 
to speak of the traction load as being absolutely continuous for, per- 
haps, 12 or 15 hours a day. There were a great many more trams 
required in the early morning, when people were going to business, 
and in the afternoon, when they were returning. They had not yet 
arrived at the position of running trams all night, although it would 
come, no doubt, for gocds traffic. If they combined the two systems, 
practically speaking, the stand-by lcsses were halved, for although 
they had larger steam pipes and more boilers, they had not anything 
like double the amount of radiating surface. He could not see that 
any different class of generators was required for the two purposes. 
It surely required as much care to run a lighting station as a traction 
station. It was absurd to suppose that the tramway department 
would be able to give a more reliable supply than the lighting 
department. Then as regarded the combined stations not being able 
to produce the current so cheaply as separate stations, he thought it 
was ridiculous. It could not be more expensive. It must, in his 
opinion, be less expensive. The average cost of production 
in a combined station must of necessity be higher than in a 
purely tramway station, but the cost of producing the energy 
fur both purposes individually would be cheaper--that was 
to say, it would cost less for traction in a combined station for the 
traction part of the load than in a purely traction station, and less 
for lighting in a combined station than for a purely lighting station. 
Of course, the tramway load must be charged in proportion to its 
merits; that was to вау, they would adopt a system of charge which 
would give the full benefit of a long-hour load to the tramway. There- 
fore they must have a compound charge based upon the maximum 
demand and the cost of actually generating current. They proposed 
to charge the tramway committee with their proportion of the 
etanding charges, plus a certain sum per unit which would be in 
proportion tothe ccst cf actual running. He did not agree with Mr. 
Rider that they should put the tramway system upon the same ba: is 
as a private consumer, for this reason—the tramway supply was 
enormously greater than any private consumer could be. The 
turnover being greater, the electrical authority could do 
with a much smaller rate of profit than from the ordinary 
consumer. Again, he thought, seeing that both departments 
belonged to the same Oorporation, provided no loss was made on the 
tramway supply, they should not seek to make any profit, or at most, 


a very small percentage. He saw no object in making a big profit 
out of the tramway реп, and handing it over to the relief of 
rates or of lighting. Euch should stand on its own merits ; one should 
not be taxed to pay for the other. They might say it was difficult 
to distinguish between the two, but he did not think that with a 
little trouble much difficulty need be experienced. They had to 
ascertain the stand-by losses, and what were the actual running costs, 
and that could be done he felt sure. 

Mr. BarxarD (Hull) said he was told he should be put upon his 
defence for having two stations in Hull The question in Hull 
seemed to depend very largely upon the size of the stations. They 
might have very small stations, and he was thea entirely with Mr. 
Rider it was essential that the two stations should be combined ; but 
if the stations were of a certain size, it seemed to him the savings 
from the combination vanished entirely. The saving in staff, for 
instance. A staff of men could only attend a certain amount of plant, 
and practically they had reached one shift of men on each cf their 
lighting and tramway stations. As regards the olass of generators, 
they should adopt the same class of generators for tramways and 
lighting. The argument that the two required a different class of 

nerators he did not agree with at all. They simply put their light- 
ing and their tramway stations in the most convenient area for their 
own specific purposes. Their tramway centre would not be the most 
convenient area for the lighting station; the lighting station not the 
most oonvenient area for the tramway station. That was partly 
because he was very strong against the use of high tension for tram- 
way work. They could do their lighting by high tension from some 
distance, but he sbould be strongly against using high tension plant 
for tramway work if they could possibly get a central position for 
the tramways to use a low tension current. Really what decid:d 
them in the end wae the question whether they should adopt the 
high or low tension for the tramways. He could not find any saving 
in combined tramway stations with the lighting s‘ation which would 
counterbalance the objection of using the high tension system for the 
tramways. It certainly worked out to his mind more satisfactorily to 
put the low tension station down, especially for the tramways. 

Mr. CHAMEN supposed he must say something for Glasgow, which 
was supposed to have fallen from grace. The question in Glasgow 
had never been considered on its merits as an engineering question at 
all—not by the Council. There was no opportunity given by the 
electricity department to make a proper report, and 16 was evident 
from the first, upon the general question of expediency, a majority 
of the Council wished to leave the whole concern in the hands of the 
tramway department. The tramway department of Glasgow was 
comparatively an old established one; the Corporation had owned 
the trams for some years past. The pressnt general manager had 
undoubtedly managed with great success, and had thereby pleased 
both the public and the Corporation, and the point of view taken 
was rather, if he made up his mind electric traction should be 
resorted to, he should, if he wished, have the whole thing in his 
own bands. Both the Glasgow tramways and the electric light 
undertakings were huge concerns in themselves. He, honestly, 
did not see what advantage could be gained by combining the two 
concerns in one generating station ccmpared with the disadvantages 
that would ceitainly arise in the case of Glasgow. He thonght on 
the engineering question pure and simple it had been a great mis- 
take. It must be evident to everyone it had been a great mistake to 
put down this one generating station for the tramways. Glasgow 
was quite large enough, and the general power demands were suffi- 
cient to warrant before many years were out four stations. They 
had a river running through the city. He did not think four stations 
would be too many eventually. It had been argued in favour of the 
three-phase high tension system, and, perbaps, rightly to some extent, 
that it wae much easier to get over the fall of potential in the rails 
in return by using that system with a large number of sub-stations. 
The Glasgow Corporation were going to uss five sub-stations which 
happened to be the five present horse tramway depóta That 
happened to come in conveniently with the requirements of 
the case. The engineer who reported upon the matter to the 
Oorporation produced figures from somewhere or nowhere, 
say 


g it would be a mistake to have five apres | 
stations, and that the right thing was one large station. He thought 
it was clear in the minds of the Council in Glasgow the great 
advantage of the high tension system was it could be taken away 
into the country where the buttercups and daisies grew—a long way 
from the city. But the Council was one day taken by surprise by 
baving a special printed minute brought up to consider the matter. 
That minute stated that the committee recommended the purchase of 
a site for a tramway generating station within half a mile of their 
own largest electric lighting station and at the same radius from the 
centre of the city. What was somewhat surprising was that this 
recommendation was backed by a statement if they were compelled 
to go further afield there was no other site available at a nearer 
distance than a mile or a mile and a half. Under all the circum- 
stances of the case it would require something like £20,000 a mile to 
run the mains from the generating station extra as compared with 
the site then recommended; and the site recommended was more or 
less an expensive one. The statement further went on to say 
there would b» a loss of about £300 per annum in distributin 
from the distant point. From an oint of view he did 
not think Glasgow should stand in the list in which it did stand at 
all. The whole of the supply within the municipal boundary could 
be dealt with from four generating stations, and these at the same 
time could have ccntained elcctrio lighting plant for their own 
districts. 

Mr. WitMsHuBsT (Derby) believed that most of their engineer 
members would be in sympathy with Mr. Rider. The difficulties 
which beset the question were rather with the members of Corpora- 
tions. There was among committees a certain amount of jealousy, 
at any rate in certain towns. Tramway committees in some places 
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in any n dependent upon another committee. 
There was no doubt that moderate sized towns they could 
keep down their cost by combining their stations. ven if 
they no economy in one department, they were bound to show 
an economy in stand-by costs. The arguments against combined 
works, when boiled down, did not amount to very much. 

Mr. dms (Blackburn) pointed out that in a combined station the 
percen of spare plant was not ir oreasc d. If they had a combined 
station there was no reason why they should have more than aboct 
9^ per cent. spare, including both the lighting and tramway. But, en 
the other hand, with two separate static ns, the prc bability was that 
each would have this amount of spere plant. Mr. Rider was quite 
ghtso far as the generating cost went. It must be quite clear that 
the only increas: d charges were coal, stores and repairs. Trey bad ro 
increase in the te ff owing to supplying the tramways. In an ordinary 
в:ней town he did not think they wculd see that they were usirg 
much cxtra steam plant, and in a town with a small tramway under- 
taking, tbe call for steam plant was very much smaller than might be 
anticipated. Ia his own town a 120-kilo generator was supplying 
eight cars on two sectiors of tramways with considerable gradients 
and many awkward curves. The average load on this set was about 
a quarter of its capacity, althougb, of course, the rise and fall from 
minimum to maximum was very frequent. This little set was 
generating about 600 units per дау, equal to about 220,000 
units per annum, This was slightly in excess of a con tant quarter 
load on the plant for a period of 17 hours а day. They were not 
steaming sny more boilers in the day than before they bad the tram- 
ways. 

Mr. Ёкввлитт said if the Convention bad discussed that опе tubj ct 
alone it wculd have done most excellent work, This particular sub- 
ject he felt upon most keenly. He was almost going to sey that 
anyone who looked at this question fairly and rationally could not 
fail to come to the c: nolusion thata combined station for lighting ard 
power was the right thing. He was delighted to find there was one 
gentleman there with whom he mcst thorooghly agreed — perhaps а 
great many more agreed with him also, and perbaps a great many 
more held his views. He thought what Mr. Wordirgham bad recom- 
mended for Manchester, and the system he had proposed, was tbe 
right tbing. If there was any good argument which could be 
supported for dividing the systems or dividing the business, he said 
that was simply 4 mark of the want of proper conditions or of the 
fulfilment of proper conditions in the plant originally installed. If 
it was taid the two businesses should not be put together it showed 
that the first installation for the ligbting had not becn laid down on 
the best lines for general business. Although tkere had been many 
arguments raised, which seemed to be good arguments, in favour of 
there being no advantage to b» gained by having a station larger than 
& certain capacity, he, with his limited and selfish point of view, could 
not conceive the business which was so large tbat it could not 
be more economically effected from one central establishment 
than divided up into a sort of retail busi-ess all over the town. 
He had been almost knocked out cver one expression which 
he heard from Mr. Barnard. He told him he was using high 
tension for his lighting, but that he did not think it would be desir- 
able for tramways as well Now, if there was one thing which, 
rightly or wrongly, he did think was in favour of bigh tension, it 
was that it might be used for a large aree, and meeting all tbe 
demands which could be pat upon it. The first thing which struck 
him many years ago with regard to the cost of the electrio light—it 
was in the dark ages of electric lighting—was that they with the 
electrical business could not compete satisfactorily with gas, because 
they bad not a system of supply and distribution which was anything 
like so flexible or capable of going over so ‘arge an area as the gas com- 
рау. It was these reasons which led to the inception of the attempts 
at electrical supply from Deptford, and which convinced him that the 
right thing to do was to follow their most successful rival the gas 
business. The point was farther emphasised by the fact of their 
having another outlet for the current, another splendid business 
before the elcctrical industry, vis, traction. In his opinion their 
generating etation should be such that it should be placed in the 
most convenient position for taking water in, and that that central 

g station or general supply station should be capable of fill- 
ing every requirement of the community which required the supply. 
There was one thing which militated very much against this com- 
bined lighting and power plant, and that was a thing which so long 
as they went on they would never eliminate by superior education, 
and not until more common sense and good feeling were brought to 
bear. He referred to the jeslousy of one committee over another, which 
was sometimes fostered and worked upon for private ends. Sup- 
pose, for example, that the Tramways Committee was not satisfied 
that its system was worked to the best advantage by taking its 
current m the Bleotrical Committee, his business was 
to. give the beat advice he could. He saw the committee, and they 
paid, " Will electricity cost аг much for tramways as for lighting? 
He said, Dear me, no; of course it will not. It will cost a fraction 
of а penny for tramways, aad the best price at which it is possible 
to doitin the biggest station for electric ligh'ing is several pennies 
per unit. How can any of you think it would pay to run tramways 
with electricity at that price?" It he might go back toa technical 
deteil—he believed Mr. Wordicgbam raised it—he would refer to 
the question of stand-by losses. They were, no doubt, a most serious 
expense. He ventured to say, notwithstanding the great knowledge 
which his hearers had of tte details of a station, being there every 
day, they perhaps hardly realised as much as an outsider what stand- 
by losses meant. He was taking the opportunity to remind 
them of the fact, and what it came down to was this, if 
by having these two stations they cou:d reduce their standing 
losses they saved a very great deal. They had torunthe tramway 
businese, say, all day long; they got their lighting or stand-by losses, 
which he thought were almost the principal cost of the lighting, 


ot. 


thrown ip, and there was a very great and undoubted advantage to 
be got under that head. The question of stand-by losses was being 
carefully gone into and very much reduced. He hoped they woul 
think this matter over and not try to theorise too particularly upon 
it. They should not, perhaps, take too many figures, but try to look 
at it from the outsiders’ common sense point of view, whether they 
cold sell stuff better with several bl'shments, or by doing the 
same turnover from cne. He wassure they would come round to the 
view of thosa speakers who had advocated the combination of all the 
businesses cf electrical supply within one station if possible. 

Mr. Cuawen explained that at Glagow one station would accom- 
modate 30,000 horse-power, another 15,000, and soon. The case for 
one big generating station, as far as he was able to jadge, was gone 
in a place like Glasgow. It was far too big. 

Mr. FaunamrI: That isa matter of opinion, 

Mr. AnusTRONG believed that this question resolved itself mainly 
into one of conditions, ard they must not force conditions to meet 
thelr part/colar views. It seemed probable that a common supply 
would be more economical and desirable, but in certain special cases 
separate generating stations would be pr. ferable. 

Mr. Qum (Blackpool) said it seemed to him that the question of 
combining could be looked at from three points of view. First, from 
the lighting station point of view, and there was no doubt from that 
point of view it should be combined. From tke tramway point of view 
they wished to have a separate station. If they represented a town 
they could give but one decision, and it was, from the point of view 
of the town, they must combine. The total exp^nse per unit un- 
doubtedly was lower in combined working. It was really upon tha 
whole question they must decide. Mr. Wilmshurst mentioned some- 
thing about jealousies of committees giving rise to separate gene- 
rating stations. They got over that difficulty at Blackpool by giving 
the whole thing to the same committee—they combined the com- 
mittees. They had an electric light and a tramways committee, and 
that committee controlled both undertakings. They found a consider- 
able saving by combination. Although the electricity branch was 
making a fair profit by supplying the tramways, the cost of the tram- 
way department had considerably less previously. There 
was the same amount of steam piping, the same amount of radiating 
surface entirely. They had the same boilers, although they had to 
run additional generating plant. He did not agree with the author 
of the paper on the question of accumulators. He had not much 
faith in them, and where the time of discbarge at anything like a 
bigh rate was lengthy, then the oost of there batteries was much 
greater tban the cost of equivalent generating plant. He was agreed 
that if the discharge was only of short duration the price of the 
batteries por kilowatt was the same as boilers. If the dischargs was 
lengthy the cost was considerably higher and the arrangement much 
less ¢ ficient. 

Mr. Виш, (Sunderland) said Sunderland had decided to combine 
the lighting and traction undertakings. He congratulated Mr. Rider 
on the pertinacity with which be had pegged away at this problem. 
Mr. Quin was the only speaker who had touched on the uss of accumu- 
lators. He (Mr. Snell) could not see what great use batteries were 
going to be in traction stations Mr. Q iin mentioned that the cost 
of batteries was practically equal to the cost of engines and 
boilers. He could not male that out. The cost per kilowatt 


р No dou 
epartmente, and combination must result in a material saving. He 
did not aee otherwise where the saving was to come in. With regard 
to stand-by loss there would be a certain saving, but he thought the 
saving was not going to be so great as was made out. If they had a 
system of direct current supply, if they adopted their batteries оп 
their lighting load so as to fill up the valleys in that lighting load, 
he thcught they were all aware the effect muat be a considerable 
saving in cost—he did not say at the present moment, because the 
cost of batteries was го exceedingly high—the cost of maintenance, 
It was а point they frequently overlooked, that the life of accumu- 
lators was not more than 10 years. They borrowed money for 25 years, 
and, therefore, the capital charges upon accumulators were 2j times 
the charges on the rest of the plant. Then the efficiency of batteries 
was so exceedingly low. In taking the lighting load, the efficiency 
of batteries was not more than 65 per cent. They might get 80 per 
cent. in a test, but working on a variable lighting load they would flad 
the efficiency was not greater tban 65 per cent. Although Mr. R der 
put in а good case for the use of scoumula‘ors, the day had hardly 
come yet for their extensive use. He thought he would be a bold 
engineer who went in for them in a la'ge echeme. 

Alderman MiLLINGTON (Hull) ssid that many of them were con- 
nected with old towns and cities, and their lighting plant was a 
question of growth from very small stations. The questi n of tram- 
ways had come up in after years, therefore it bad been a question of 
providing a power station rather than а question of the economical 
working of the whole. At Hull they had had that а соу. They 
commenced with a small scheme, with their first station in a limited 
area. They commenced in the best part of the town in the hope of 
making it a success. They had had to grow and to extend the system 
from that very emall area. If they got to the centre of a 
town they were hampered by the difficulty of getting a 
tite of the size they would like, and they were hampered 
also by the high price of land in the centre of a large city. 
Tney had established, as he had said, the system of lighting before the 
other, and recently they had taken up the tram question, and had to 
consider which was the best for carryiug on that part of the under- 
taking. Asa member of the committee-of the tramways and tbe 
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electric lighting committee, he hed not found that jealousy that bad 
been Linted at in kat meetirg. Members of toth committees were on 
cech ccmmittce, ard also the c ficiala were conrected with the tram- 
way committee. They sutmitted the matter to the judgment of 
experts. The experts subrcitted a scheme, and of covrse the Hull 
Councillors accepted tke experte! views, with the result they bad two 
separate stations, one for lighting and one for thetramwsys. Tre town 
was in the form ofa balf.circle, and it was necessary to place the 
station for power аё the centre of the bare, to that tke mains might 
brarch off in all directions. In Holl it wss mainly a question of 
expediency; they did not want to delay the intrcduction of the 
tramway. They might һауе spent a lot cf time discuesirg the 
question, but were anxious to get the tramways in operation as early 
as possible. 

Mr. Caveat (Huddersfield) said he represented one of the towns 
which bad adopted the reparate syatem. He seemed almost ashamed 
of himself for the action they bad taken in Huddersfield. There the 
question of combined or separate ataticns arose when they had a 
change in the cfficisls. They had a tramways mansger who bad 
mans ged very well the horse traction. The electrics] engineer was 
instructed to draw up a report, and while he was away on his holiday 
last year the trsmway mansger found cut it was neccssery that tbe 
report should be presented at once. After that it was thought by 
some members of the Courcil, who were supposed to know a great 
deal about electricity, that perhaps neither gentleman was the proper 
one to decide, and it was sgreed torefer the matter to somebody else. 
In addition to being chaiyman of the Electrical Committee, he (the 
speaker) was а member of the Tramway Committee, and the question 
was relegated to a small committee, who spent a good deal of time 
making inquiries. When the report of the borongh engineer came 
before the committee, the voting for and against a separate or com- 
bined system was equal, and the chairman of the Tramway Oommittee 
gave his casting vote in favour of separate stations. At the time the 
report was presented Glasgow were employing an expert to report 
upon whether separate or combined stations would be the best, and 
he got a resolution passed in committee deferring consideration of the 
matter until the report had been presented to Glasgow. They agreed 
to adopt the report afterwards of the borough engineer, because Glasgow 
had agreed to adopt another report, and abont the only analogy between 
the two reports was that they were both agreed on a separate 
station. Only the previous day there was a Local Government Board 
inquiry held at Huddersfield, and he saw from the newspaper—it was 
into the application of the Tramway Committee for a provisional order 
—that one of the first questions Major Cardew, who was conducting the 
inquiry, asked was: “ Why are you not working this system in com- 
bination with electric lighting?” He was firmly of opinion that 
although Huddersfield had agreed to go in for a separate system 
before they commenced—nothing had been done so far in electrical 
equipment—sometbing would be done, and eventually the thing would 
be worked from a combined station. 

Alderman WOoop READ (Halifax) said there was a unanimity which 
was refreshing to Halifax, which had a combined station. Their 
tramway undertaking was only а young one, yet its success had been 
phenomenal. Their electric light undertaking was somewhat older, 
now nearly five years, but the two were progretsing together and 
both were a very great success. They could appreciate the remarks 
made by Mr. Ferranti. He was especially pleased, seeing that one 
whose interest was to provide as much plant as possible all over the 
ccuntry bad sufficient self-denial to advocate a cause which he thought 
best, and to recommend a combined station. When they commenced 
all Halifax people thought they were wild in the extreme, but under 
the excellent advice of their then engineer, Mr. Wilmshurst, they 
provided not for the day, but the future, and they had a station 
at the present time which would supply their wants for the two pur- 
poses for some time to come. 

Mr. Brris шо) said that they were layiny down 30 odd miles 
of track at Bolton, and they expected to open at the beginning of 
next year. Having decided on the tramway system, they had also 
de cided to change over their lighting system to the continuous 
current, and the same plant was going to do for both purposes. In 
that way the amount of spare plant would be cut down to a mini- 
mum. He thought Mr. Rider's paper was chiefly for advccating the 
use of batteries. Speaking for himself, he was quite prepared to 
wait and hear his experience after. His experience of batteries had 
been a very expensive one, and for that reason he was not prepared 
to advise his committee to go in for a large se at the present 
time. As to the price to be charged the tramway department for the 
current, he could not thirk that they should be charged at the same 
rate as a lighting customer. The tramways were а customer that 
could give them а load of 12 to 14 hours a day, and they ought to 
supply them at the lowest possible price. The lighting customer was 
different altogether. Taking the churches as an example, the average 
use of current in a large church did not come up to an hour a 
day for the whole year. It was a great c»al less than that, and 
they could not expect to charge them on the besis that applied 
to tramways which were using the current thousands of hours in the 
year. He thought instead of using batteries it would be a great deal 
better to cater for the public and do away with the necessity of 
having to use batteries by getting a day load for motors for private 
purpotes. The object of changing over in Bolton to the continuous 
current was for that sole reason, and they had promises for 700 horse- 
power for motor purposes during the daytime. 

Mr. RIDER, in reply, said he was pleased to find that there was a 

ractical unanimity of opinion. Tue points raised by various mem- 
rs against combined stations had bcen more or less answered by 
other speakers. Mr. Quin had raised a pcint as to the cost cf bat- 
teries compared with steam plant, and for a lengthy discharge. It 
depended on what he called a lengthy discharge. His own expe- 
rience had been that batteries for a five hours’ discharge, which was 
long enough to take any ordinary peak, cost the same as steam plant; 


that was to say, both engines, dynamos, and boilers, and the advan- 
tage of batteries was chicfly that they gave a 24 hours’ load, which 
was best for their atesm-raising plant. Without the batteries they 
could not get a 24-bour load, although they might be working their 
engines at a high efficiency. When they were cn with the batteries 
they gota 24-hour lcad for boilers snd steam pipes. Mr. Ellis had 
menticned the methcds of charging, and the iniquity of charging the 
tramway committee on the same scale as other customers. Tobis 
mind, there was no iniquity at all in it, because it depended entirely 
upon what the icale was, and how they canicd out the charges. 
The initis] price must ke bigh, that would be the maximum, but the 
bottom price should be as low as they liked. It seemed to him that 
with a 15 or 16-hour load every day the Tramway Committee would 
of necessity get within a fraction cf a penny of the bottom price. If 
they were charging all their consumers on the same basis, those who 
used it longest were bound to get the best price. There was no an- 
fairness init that he could see, because if the system was properly 
arranged they were getting their current on equitable terms. 

Mr. Eris asked if they got within a fraction, ud Breiten at all? 
If they had an hour at 7d. and 13 at a 1d. a unit, probably they would 
all зох down toan average of lid. Why then go to the maximum 
at all? 

Mr. HipgBR: It is simply a question of having the argument that 
everybcdy is served alike. If you go to the consumers and they say 
you are charging me a higher pee than you are charging the tram- 
way committee, it ів met by the argument You are all served on 
the same scale." 

Mr. ELLIS: I don’t see that, Mr. Ohairman, for this reagon—because 
you know what number of hours the tramways are using the current, 
with your customers you don't. 

Mr. Rings: We will not argue it now. 


THE MUNIOIPALISATION O? THE TELEPHONE. 


By A. B. Moumram, M. I. E. H. 


Borough Electrical Engineer, Huddersfield. 
In g ^ paper upon this im t subject the author feels he 
is ЕЕ with a question which lately received the most careful 
consideration of many eminent authorities but, unfortanately, the 
result of much deliberation and inquiry has not led to that unanimity 
of opinion which may be considered desirable. 

Parliament has dec led that municipalities shall have power to 
undertake the manage.aent and development of telephonic matters. 

The Treasury minute dated May 8th, 1899, upon the proposals for 
the development of the telephone system in the United Kingdom 
clearly indicates the policy proposed by Parliament and forms the 
foundation upon which any scheme for municipalising the telephone 
system must be based. A copy of the Treasury minute is attached to 
this er. 

Itm be noticed that a general Enabling Act bas been introduced 
in Parliament to give power to local authorities to borrow money to 
establish telephone services, which will save each municipality the 
cost of promoting a Bill for the purpose, and will also allow the work 
to be commenced almost immediately, which is & matter of con- 
siderable importance. 

The licenses will be granted by the Pcstmaster-General and will 
contain a provision that the local authority licensed shall connect 
their exchanges with the Post Office in order that persons using their 
telephones may, on payment of the usual charges, k over the 
trunk lines, or to post office, or call for the services of express mes- 


sengers. 

Call offices will have to be established at post offices. 

If these provisions are carefully attended to and thoroughly adver- 
tised, they will add very much to the value of the system. 

In accordance with clause 8, conditions will be attached to a license 
so that the Postmaster-General shall approve :— 

1. The character and construction of the plant. 

2. The system cf charging, and make other regulations which will 
be to the advantage of the local authority who will have the greatest 
interest in co-operating with the Post Office. 

For several years great efforts have been made to improve the tele- 
phone service of the country, the first step being the purchase of the 
trunk lines by Government from the National Telephone Oompany, 
but this has not led to any noticeable improvement or reduction in 
the charges to subscribers. It is one of the most usual complaints of 
the telephone subscriber that the trunk service, or service between 
towns, is not of the value it should be, because of the difficulty in 
getting through communication, due probably to there being too few 
wires. It is also a general complaint that the time allowed for each 
conversation (three minutes) istooshort. But the real point attacked 
has been the question of price, the fixed charge of £10 being 
hibitive for all but a small percentage of business premises. U 
tunately all efforts to obtain a reduction in the price have hitherto 
failed, and hence the development of the telephone system has been 


' retarded, and has led to the introduction of an immense number of 


private lines which are not connected toany exchange, and are there- 
fore, of very little general use, and which would certainly not have 
been erected as private lines if the price had been considerably lower. 
In the present system of charging in force in tbe United 

no difference is made between the subscriber who calls 100 times per 
annum and the subscriber who calls 10,000 times; in fact, the present 
system of charging is very similar to the American method of 

for electricity at so much per lamp per annum, instead of charging, 
as in England, for the actual quantity of energy used. This method 
applied to the telephone puts the small would-be subscriber in the 
most unfortunate position, and the author hopes to prove that the 
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subscribers may be very much reduced if the telephone 

service is controlled by the local authorities. 
telephone service would be better in the 
a Government department, or controlled by a private com- 
bat there y good reasons why tbe local authority 
be in a better ‘position to control such matters, for 
ority 


1. is responsible for the maintenance of 

streets, and кейи therefore, be responsible for the carrying out of 
which will greatly distarb the streets. 

As the owners of etreet and public properties the local authority 

sach difficulty in ч wayleaves, as would a 


being to a very large enl local, it is reasonable 

ppose the local authority will more accurately know the require- 
of, and be more easily influenced by, local conditions. 

thy eompetition between the various local authorities 

led to the rapid advance of 5 undertakings will 

factor in со кр forward telephonic undertakings, 

ch competition will be certain to lead to reduced charges and 


The increased use of the telephone will be of great assistance to 
au ‚ав notice of 


telephone system is, in most town», su visas 07 A Ipaa sca: 
of police call bozes, which ETTER and unnecessary 
nse. 

. As local authorities are now, in many cases, responsible for the 
supply of water, gas, and electricity, and have tramways and other 
large undertakings under their charge, they can naturally aseist in 
developing the telephone system by connecting up the offices of their 
various depart ments and chief officials. 

In the author's opinion, nationalization would practically represent 

stagnation, as ћете would be no oc mpetition, no local control, and 
no inducement for the local authority to assiet in developing the 
system. It is aleo generally admitted that the efforts of a company 
would be even lese successful] than the t by the State, 
chiefly owing to the difficulties a company would encounter in 
arranging wayleaves. 

The main point the authcr desires to emphasise is the urgent need 
of development. Appanded to this paper are tabulated returns from 
other countries, indi rom these it will be seen that the British Isles 
are very far from being in а satisfactory position, and that the tele- 
phone is, comparatively speaking, a luxury, used by the few who can 
afford the present high rate of charge. It may be interesting to 
examine the figures representing, approximately, the state of deve- 
кис ү of the telephone areas, containing a populaticn of 
about 150 


CaprraL EXPENDITURE. 


Cost of connecting 5,975 subscribers, including Oentral Exchange Trunk Line switchbcard, five suburban жане 25 
public call b: x:s, and all overhead and underground work to make the exchange in every way complete 


Revenos Account, No. 1. 


Іиоома. 
By fixed charge of £8 per annum to 5,975 subscribers £17,925 0 0 
calls each at jd. per call = £2 1s. 8d. for 
5,976 5 .. 12.447 18 4 
rom 25 pablic са call exe, 9.070 calls 
З 312 10 0 


£30,685 8 4 


£120,000 0 


Кит Ввувисв Асоосит, No. 2. 


Balance from revenue account, No. 1... .. £16685 8 4 


—— 


£16,685 8 4 


| 


| 
| 
| 


#06 0 
WoRKING ExPENSES. 

To salaries, wages ae ..&c £86500 0 0 
» Rents, rates, and tax. s Ses — 1950 0 0 
» Wayleaves and repairs sei i ma E 8000 0 0 
» Miscellaneous expenses T" гав © 559 0 0 
Balance— being gross profit ove - .. 16685 8 4 
£30,685 8 4 

Interest at 3 cent. ... £39,600 0 0 

Sinking fund салон 3 per cent, = . repayment in ji 

25 years... os 980 8.600 0 0 
Post Office royalty, 10 per cent. on gross revenue ... 3,068 0 0 
Balance carried to depreciation and reserve fund 
account... ге 180 -— - T 6417 8 4 
£16,685 8 


E] 


TABULATED ÑTATEMENT FROM THE Report Rrs FOr THE TI FBO BznvicB Іх Various Fornmian CoumTBA:ES. 
Issued by Parliament in March, 1899. 


— — — — — — — —— A — (A —— ен 


| No. of 


— 


| Capital 


A ulation. — sub- ethod of construction. Rates charged. utlay System 
* Көршаноп scribers. , И : n Mai. worked by. 
ал000 WEM CDD Tn 23°, aie а А "em | "T 
| 
Vienna | 1,400,000 10,675 | Overhead and underground single £8 63 8d. wae. ae State 
i ouble | 
Trieste 168.979 1,020 Single overhead .. £8 Os, 04. : ..| £18 0 0 State 
Prague . | 820,865 2,200 | Single overhead ... £5 Оз. 04. s.. | Not known State 
Munich e | 430,000 | 4,266 ` Олеша: SER underground single £7 10s. 04. ai . | £33 0 0 Btate 
| and double 
Btattgart ... T | 158,921 , 3,363 | Single overhead and underground £5 Os. 01. v i idi | £26 0 0 State 
Чзепб ... „1 800,000, 920 | Double „ £7 18s. 4d. put | s Btate 
Berlin ^ | 1,677,304 | 28,705 | Orerhead and underground single. £7 103. 01. | .. £22 0 0 State 
(Saberb) .. | 2,914,451 | | | | 
Frankfort-oa- Main 229,279 , 3,909 Single overhead and underground 7 10a. Od. " . . | £2218 0 State 
Leipsio .. is 998,448 4,294 · Single overhead and underground 7 10s. Od. jx ... 1 £19 2 0 Btate 
idi 321,564 3,784 Single overhead and underground £7 10s. 04. 105 2219 12 0 В ‘ate 
Hamburg. 681,632 , 12,064 Single overhead and . £7 10s. Od. T | £23 0 0 State 
Rome те " 500,000 2,102 Single overhead... sis . | £6 144. Od. T pis 9 
Florence М 950,000 900 Overhead double . | £6 8s. 04. | m Oom 
Amsterdam .. 600,000 , 1,925 : Orerhead and underground double | £7 104. Od. | £33 6 8 | Mani pality 
Bernet T 53,000 | 2,025 | Single and double overhead .. | £4 1s. and £3 16s. 1st two years | i tate 
respectively, and £1 12s. suc- | 
| | ceeding years | 
Zurich ... „157.000 4.400 Double overhead  .. | £4 1st year, £2 168. 2ad year, E1 State 
| | | 12s. succeeding years | 
G mera ... T 58,700 ! 3,264 gita че re overhead and ' £4 1st year, £2 158. 2ad year, £1 | sea Btate 
| | 123. succeeding years | 
Now York... eee | 1,500,090 20,937 Double суе £15 104. to £49 103. Р rm ‘ie Com 
В tterdan 586 295,000 1.320 Double overhead and underground £7 10s. for business; £5 103. pri- £45 0 0 Municipality 
vate subscribers; £1 13e. 44. 
entrance fee 
Helsingfors — 80,000 2,800 Single overhead... T" £5 ee ren £3 103. | isi Company 
| if bought 
8:ockholm | 271,038 12,899 Double overhead and underground И £4 om entrance fee £2 220 3 0 | Оошразу 
153 
Christiana... : 200,000 6,475 Overhead single and double . | £483. 10d.. er аё | £12 0 6 Company 
Bergen... ss 70,000 | 1,800 | Overhead single sis is — 43 135. 8d. sus sae Я &13 0 0 | Company 


* id. charged for any conversation. 
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In this area there are about 600 subscribers who make about 
24,000 local calls per week, or 2,080 calls per subscriber per annum. 
Very few residences are connected, consequently the 

r are very numerous, whereas if the 
residences and small shops would also become subecribers. This 
would reduce the average of calls per subscriber, would reduce the 
cost of attendance at the exchange, and would make the system of 
much greater value. 

Last year the author had the pleasure of staying a few days at 
Montreaux, a most pleasant spot on the banks of the Geneva lake, 
and hsd the curiosity to inquire the population and the number of 
gi ar subscribers. 

e fonrd practically everyone of any importance was connected 
to the telephone, including а very large number of working men. Та 
M irren it would be very difficult to persuade a committee to con- 
nect the whole of the eleotrical staff employed bya corporation, 
because of the prohibitive fixed bigh charge, whereas in many places 
on the Continent, as will be seen by reference to the attached tabu- 
lated returns, the charge is тету от. Take the example, jast men- 
tioned, in Montreaox. Ten cfficials could be connected to this 
exchange at an annual cost of £16, or £1 12e. each, plus 5 centimes, 
or, say, $4. per call, which, allowing 500 calls per annum each, would 
equal £10 88. 4d., or a total of £26 8s. 4d, as against a charge of £82 
demanded in England. ‘ 

While moet lccal authorities are making efforts to improve and 
cheapen the telephone system, the author thinks many are hesitating 
at municipalieaticn fearing the financial results may be unsatis- 
fectory, and cause a further burden to the rates, especially if the 
charges be considerably redcced. The author thinks the immer 8e 
importance of developing the telephone is fully recognised, as is also 
the fact that the k cal authority is responsible for providing a system 
so necessary to commeroe, but, unfortunately, many of the figures 
which have lately been considered are so at variance, that it is 
extremely difficult for even an expert to select the right from the 
wrong. The author bas prepared the following estimates, from 
whiob, it will be seen, that even with a charge as low as £5 the 
financial result will be perfcotly satisfactory. 


EsTIMATB OF CaPrrAL, ÆXPENDITURE, WonxriNG Oost, AND 
REVENUE. 


The author has p an estimate of the cost of constructing 
and working a telephonic system, having 5,975 subscribers, five 
suburban MER and 25 public call boxes, which estimate is 
attached bereto. It will be seen that at the average price of £5 18. 8d. 

r 5 peus would be depict of me 85. n available 

or the purpose of reserve or on. e figures given may 
easily be applied to a smaller system, where the results should be in 
about the same on. 

In preparing the estimate, the author has carefully consulted (ist- 
ing records, and would point out that in nearly all cases where tbe 
capital outlay exceeds £20 per subscriber, the cost has been increased 
by reconstruction ard preliminary investigations, which are not now 
necessary, since a lccal authority can easily obtain advice, and put 
down a system for the amount stated, which will satisfy the Post- 
master-General, and withont ir ourring the risk of having to recon- 
atroctin afew years. 

Nearly all the existing records include the cost of first construct- 
ing single wire overhead systóms, and then converting these to either 
metallic overhead or metallic underground circuits. In such слег 
the first coat bas been enormously increased, so that the figures are 
now of very little value. A further reason for the high capital outlsy 
recorded sgainst some of the systems is due to the cost of renewing 
instruments, or even the complete re-equipment of exchanges. 

The methcd of charging should be most carefully considered; it 
will be noticed the author proposes a fixed charge of £3 per sub- 
scriber, with a further charge cf $d. per call; in the author's judg- 
ment, 16 is most desirable to reduce the first as much ag 
possible, in fact, to a figure which will just cover standing charges. 
If that is done more sub: cribers will be connected, and it is, of course, 
apparent tbat the utility of the system will increase in eae to 
the number of subscribers; also, that the number of subscribers will 
increase as the fixed charge is reduced. It would be advisable to fix 
the charge to cover the whole area instead of to charge an increased 
rate to those subscribers who happen to reside a considerable distance 
from the exchange. 

Objection may be taken to the 25 years allowed for repayment cf 
capital, but the author has considered this matter in copjurc‘icn 
with Olause 11 of the Treasury minutes referring to purchase by the 
Pos: master. General, and thinks 60 per cent. of capital cost may 
тол expected, particularly if ample provition is made for 


d > 

с is also almost impossible to consider this question of repayment 
of capital and the purchase clause withont considering the fature 
policy of Parliament, and it would be reasonable to suppose that if 
muni-ipalities devote their usual energy to the development of tele- 
phones, and are successful, as there can be no doubt they will be, 
that the Government msy probably be persuaded to leave munici- 
palities to contiaue their good work indefinitely, in which case the 


pu clause, with its conditions, will have fulfilled its functions 


y assisting to keep the telephone finances in a sound conditicn. 


EQUIPMENT OF SysTEM. 


In arranging for the installation of a telephone system, local con- 
ditions must be most carı fully observed, particularly in the selection 
of the poritions of call boxes and suburban exchanges; no two areas 
will be quite alike, and the number of call boxes and suburban ex- 
changes will depend not only upon the population, but to a large 
extent upon the sizs of the area supplied. It should be remembered 
that about 95 per cent. of the calls will be local, the remaining 5 per 
cent. being trunk wire communications. 


In arranging the trunk line switchboards and junction lines to the 
Post Office, it will be sufficient to allow one pair of wires for 40 sub- - 
scribers, or for an exchange having 5,975 subsoribers, say, 150 janction 
wires. Ample allowanc3 must also be made for junction wires between 
the central and suburban exchanges. 

The selection of the switchboard will be a matter гейш gren 
care, as the success of the whole system will depend very largely 
upon its design and construction. Some form -— switoh- 
board will no doubt be provided, of which there are, fortunately, 
several excellent makers. The тоз respecting the telephone ser- 
vice in various foreign countries, issued by Parliament in March last, 
gives much usefal information, including the names of the manu- 
facturers from whom the telephone appliances used in th» vari:us 
foreign countries have been purchased. 

All circuits must be metallic, and the wires should, as far as pos- 
sible, ba underground, excepting in the outlying districts, where a 
smaller number of wires will be required, and where they may with 
advantage be carried overhead. Although the expense of putting wires 
underground is higher than erecting the same overhead, the cost of 
maintenanc: is considerably less, and a far more reliable service сап 
be given. Overhead wires are liable to be injured by snow, wind, 
and frost, which elements account for very many of tha faults so 
often a source of annoyance with the existing system. The wires are 
frequently in the way of building alterations, and have to be sud- 
denly removed, causing an interruption to the telephone service, or 
the owner of certain property will not allow the supports to remain ; 
in fact, with overhead wiring, the interruptions must bs numerous, 
and therefore the service must seriously suffer. . 

It the wires are drawn into 3-inch cast-iron pipes laid under the road- 
way or footpath, care should be taken to ventilate junction boxes, so 
that gas may not accumulate and cause explosions. For the purpose 
of drainage it will, in most cases, bs sufficient to build a b junc- 
tion box without any bottom, so that water may soak away. 

When laying out the system of underground pipes, it will bs neces- 
sary to decide whether each pair of wires to a subscriber shall be 
carried entirely underground, or if the pipes shall bs laid to certain 
centres, and from there distributed overhead to the subscribers in the 
immediate neighbourhood. The latter course, the author thinks, will 
be found both the cheapest and best, and it will not, be difficult to 
divide the area to be supplied into sub-areas, each supplied in this 
manner. \ 

In many towns it might be possible to carry the wires (which 
would be made into the form of a lead-covered cable) in the main 
sewers ; this would obviate disturbing the surface of the roa i, and 
would very much reduce the capital outlay. As the wires would not 
require removing very frequently, all j xinting doneat manholes, 
the interferenos with the sewers would be very slight after the wires 
were once fixed in position. From experience ths author has hed 
with lead-oovered electrio lighting wires in sewers, he doss not anti- 
cipate avy serious deterioration of the lead. Another method, which 
has at any rate been discussed, is that of running the wires in hollow 
carbstones made of Doulton ware or cast-iron, bat the expense of this 
method would probably stop its introduction, except for those streets 
in which difficulties might be met with in laying pipes. The author 
looks forward to the time when a discussion may take place upon 
these and many other details, both of construction and management, 
together with a comparison of financial results, and hopes that very 
many Oorporations will come forward and help on the telephone 
development, so that the disgrace of being considered behind the 
whole civilised world may b3 removed. 

[Here follows in the paper a сору of the Treasury minute, dated 
May 8th, which has already appeared in the ELECTRICAL, Review ] 


DISCUSSION. 


. Mr. Boor (Tunbridge Wells) presumed that the question of the 
municipalisation of telephones in most towns would come within the 
proviace of the elcc engineer of the town or city. Mr. Moun- 
tain, in hís excellent paper, had taken up more the question of policy 
than of technical details. It was the intention of the Corporation of 
his town to tako the assurance of Mr. Hanbury and his committee 
that b.fore very long licenses would be granted to corporations to 
uadertake the work. The point he would like to raise was the 
question of the Government undertaking the work instead of local 
authorities. There were many reasons why the Government was nota 
suitable authority to do that work. They had had an example, un- 
fortunately, of serious blundering on the of the Government in 
the telegraphs. Those who had read the early history of telegraphy, and 
especially where it was paid for by Government, and remembered the 
number of messages now sent per head of the population, could not 
be other than ashamed to find that both financially and in efficiency 
the Government had blundered. Then, again, a further very strong 
reason Mei a local authority should undertake the telephones was 
undoubtedly the fact that 95 per cant. of the m d in many 
towns an even greater percentage—were purely local, and would have 
notbiog to do with trunk lines. It had been demonstrated in elec- 
tric lighting, waterworks, gasworks, and it would be shortly in tram- 
ways that the best authority for the management of a business which, 
to b» a success, must ba a monopoly, was the local authority, and there 
was no doubt that if the local authority undertook telephones, they 
woald be able to manage them in as successful a manner as they had 
their other undertakings. What would happen if the Government 
undertook it? There was an agitation in the ocuatry fcr the purpose 
of compelling the Government to undertake it out of the hands of 
Mr. Hanbury—so to spesk—and to put it under Government 
control. The Government started three exchanges in the North of 
England, in direct competition with the National Telephone Com- 

any. What was the result? After a very short, time the National 

elephone Company practically wiped out, the Government 
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entirely, for the very simple reason that the Government did not 
attend to small complaints. Their work had been too large for them 
to attend to a subscriber who might write perhaps to the head- 
quarters to say on such a day he could not get through to So-and-so. 
It would take probably at the present rate at which the Government 
took notice of these letters 18 months to get a reply, and then 
it would be an acknowledgment of the receipt of the first letter. In 
the trank lines they had an example of the Government management 
of telephones. They would bear him out in sayiog on theses trunk lines 
—personally he used them two or three times a week—he never 
found he was able to get on undera quarter of an hour. He had had 
to wait four hours sometimes. He had known what it was to ring a 
pora up in the morning and to be put through when he had gone to 
unch, and then when he told tbem that he could not get his message 
through, that hs was not there, they had the audacity to send ina 
trunk line charge. There was no means of getting out from that sort 
c? thing if it was in the hands of the Governme:t, but put it into the 
hands of a le cal authority and what could they do then? They knew 
what was the usual thicg in electric lighting if only an engine r 
was unforturate enough io have an arc lamp out. He beard 
of it before the week was out from 20 or 30 councillors, and naturally 
arc lampe went out rarely on account of that circumstance. Com- 
pleints did receive some consideration, and it was for that reason the 
efficiency of the supply of electricity bad gone akead by leaps and 
bounds. They did not like these complaint», but, said Mr. Boot, 
“They keep us up to bigh water mark." It wae rather against the 
local authority taking up the question of telephones that the Govern- 
ment had once or twice stated that they would not grant licenses for 
more than 11 years. Toere would probably be a year or two before 
they got into workiog order; that would only leave rine years in 
which to pay off the whole capital. This, however, was not exactly 
tbe case. Before the Goveinment could bay up the telephones from 
the municipal authorities they would have to consult members of 
Parliament. They would have to obtain the sanction of members of 
Parliament, and it was well within the knowl:dge of most gentlemen 
their local authorities could almost entirely govern the policy of their 
members of Parliament. If a local authority tad a good business 
workiog satisfactorily, they had only to brirg pressure upon members 
of Parliament to compel them to vote against the Government 
acquiring the telephones. He did not see why in the present 
instance Government should demand a royalty from maoni- 
cipal authorities. Ten per cent. royalty did not amount to much, 
it was true, but he ventured to suggest that if the 
authorities undertook telephones at a reasonable rate, and treated 
subscribers in tbe way they had been doing consumers of electricity, 
they would find it would not be one in every thousand who was a 
subscriber, but one in every ten. Inthe town he represented they 
bad at the pes moment, on the National Telephone system, one in 
120. He already at his office promises that if they started a 
municipal telephone at the rate of £5 per annum—a rate which, as 
Mr. Mountain во ably set forth in his paper, would return a hand- 
rome profit—he had already 500 he could connect at once. The 
National Telephone Company was not altcgether to blame for its 
excessive charge. It was more b:cause of the blundering of the 
Government in the early days they adopted excessive charges, That 
caused the necessity for their watered capital. They had restrictions 
which were not calculated to induce them to connect subscribers at 
a cheap rate. They һай had a good innings, and should now allow 
competition to assist them in reducing tbe charge. There was another 
tachnical detail. They would notice that the Government only intended 
buying such plant as they considered efficient at the day of purchase— 
not efficient to-day. Ifan invention came out the Government would 
say, "We will go in for the new instead of the old." There was a 
new system coming out now—it was used in 10 or 12 towns in the 
United Btates—it was known as the automatic system. That system 
most were aware required the use of metallic circuite, using the 
carth as a third wire. The customer wishing to call up a number 
instead of calling up the excbange, simply put himself on to the 
number he wished to speak to. It was a fairly simple matter. It 
was simply done by electrical impulses. The subscriber on his 
instrument had a diso with different numbers. That diso revolved to 
different numbers, and when it agreed with tbe number required an 
impulso was transmitted to the exchange. He did not want to advo- 
cate the;system too much. There was shortly to be a company floated. 
It was not yet tried ia England. It might be & good thing, or not. 
He simply mentioned it for what it was worth. Undoubtedly the 
system mentioned in the paper—a]l systems, in fact—must be put 
on metallic circuits. The earth return would not do for working 


Br ires any longer. 
. CHAMEN (Glasgow) claimed for Glasgow that it took the lead 
over this one business. He did not think he should be able to 
му much in favour of municipalities undertakiog the work them- 
ves, bat that he was sure was due to bis not having fully con- 
sidered the subject. He thanked Mr. Mountain for bringing the 
subj:ct before them. It seemed to him one of the objections to the 
municipality undertaking the telephone exchange was that the 
licenses should only be granted for 11 years. Mr. Boot seemed to go 
beyond it altogether, and to suggest that having got their foot in 
they should throw it upon the Post Office. If that could be done it 
was a totally different question to that of upietting the National 
Telephone Oompany's excbange by competing with it. A municipal 
exchange which could only run for 11 years would result in nothing 
bat confusion; therefore, he had not bothercd himself with it. He 
thought the remarks of Mr. Boot went to show that the whole trouble 
was caused through the Government ever having had anything to do 
with telephones. Telephones were not anything like telegraphs. 
The greater part of the duty at the telephone was lccal. The greater 
part of the duty with the telegraph was by no means Iccal—they 
scattered messages all over the kingdom. In spite of municipalisation 
they bad the trunk line difficulty which Mr. Boot had spoken of, and 


he did not see how they were going to get over that. Mr. Boot had 
mentioned the automatic system. There was a small exchange being 
fitted in the municipal buildings at Glasgow as sn experiment, and he 
need hardly say it was at the «xpenee cf the company who wished to 
sell the thing. It certainly promised well. He did no“ вез how it 
would work with a very large exchange, but for anything up to 100 
subscribers, which was all it was used for at present, there was no 
difficulty about it. 

Mr. WonpimsGHAM (Manchester) said it was pleasant to agree with 
Mr. Mountain—he could not often. Mr. Mountain was advocating 
unreservedly the municipalisation of the telephone, and had given 
а list of his reasons. He (the speaker) had gone through them and tried 
to criticise them, and bis only criticism waa a tick against each—he quite 
agreed with everything the reader of the paper said. The first thing to 
consider was, as а question of general policy, in whose hands should 
the telephone system be. He thought there could be no question 
that the trunk lines ought to be in the hands of the Government. 
He was equally strongly of opinion that the local lines should be in 
the hands of the municipality. It was essential to the saccess of any 
telepbone system that it should be a monopoly, and a monopoly he 
certainly thought ought to be in the hands of a public body, not а 
company. But there were otter reasons why tbe local service should 
be in the haeds of the manic:pality. The municipality already dealt 
with the individual ratepayer for various services of necessity, such as 
water, gas,and electric light, and the ratepayers were in the habit of 
having municipal officials coming to the premises, and the same . 
officials ought to bave to do with the telephone service. It was 
totally different to the telegraphs, because the whole telegraph system 
was in the hands of the Government or the authority that worked 
them. There were тч) few private telegraph offices—the ( ffices were 
thrown open to the public, and were not situated in the customers’ 
houses. This was а very strong argument in favour of municipalisation, 
or rather the local exchanges, being in the hands of the municipality. 
Tbe same reasons which make it desirable, from a commercial point 
of view, that electric lighting should be in the hands of manici- 
palit ies, applied equally to the tslephone service, because the munici- 
pality was in a bstter position to supply a cheap service, on account 
of being able to get capital cheaply, and not needing to make a 
profit, than was a private company. The consideration which would 
naturally have greatest weight with the councillors was: "Can a 
municipal telephone service be made to pay? They were gradually 
becoming comvinced that electric lightirg could; but in many 
cases they very much held back from telephony. He thought 
it must be granted that a municipality could at any rate put 
down the system as cheaply as, or more cheaply than, a com- 
pany, because it was practically certain that any system which 
was put down now would be put underground. Certainly a 
system could be put down more cheaply underground by 
a sire ye than by a company. Again, it wae notorious that the 
capital of the National Telephone Company was enormously inflated 
or watered, bui yet they could pay a very handsome dividend. 
Burely a municipality starting afresh with no past bistcry ia the 
matter could pay very much better than any other old company, and 
he had tried to show that they could pay better than a new company. 
He had not the slightest doubt that a municipality could make a tele- 
phone system pay exceedingly well. The question of the delay «n 
the trunk lines, which were in the hands of the Government, had 
been raised. That complaint, unless there was bad atterti n, which 
was unlikely, must arise from the fewness of tbc trunk linee. That 
again depended upon the number of calls wanted on the trunk lines. 
If they increased the number of eubscribsrs they would get a larger 
number of calls, therefore it would pay to pat down more lines. 
That difficulty, he thought, would disappear if the local exchanges 
system came in. He did not think the Government, for the reascns 
he had stated, should have the local exchanges, and something pointing 
to that had been mentioned by Mr. Boot, wherever the Government bad 
established an exchange in competition with even so bad a service as 
that provided by the National Telephone Company, the Govern- 
ment exchange had always notoriously failed. He might be per- 
mitted to make a few remarks on the subject of telephony generally. 
Those whose experience had been confined solely to electric lightiug 
were apt to rush into the question with ‘preconceived notione, which 
were altogether at variance with the facts. Those who had been in 
contact with the practical work knaw tbat, contrary to electric light 
undertakings, as the scale of operations increased eo did the ex penses. 
It was much more expensive to provide an exchange for 10,000 sub- 
scribers than 1,000, and the difficulties of working were enormously 
increased. Practically, the only satisfactory system wasthe multiple 
board system, which implied that every consumer should be within 
the control of one or three operators. They could not make the 
operator's arms grow to an unlimited extent. There was a reacbirg 
area, as it was called, and if they could not get it within this 
they were driven away from the multiple bard principle. 
Many speakers talked as if the one thing was to get numerous sub- 
scribers. Up toa certain point numerous subscribers were desirable, 
but when they passed a certain num ber it practically rendered the 
telephone useless, because there were so many calis that they could 
not get through to them. There seemed to be a maximum number 
of consumers which made for a maximum of usefulness—excecd that 
and it became unworkable. It was not an unmixed benefit to have 
too many subcribers. Mr. Mountain argued as if the small ccn- 
sumers, so to speak, should be encouraged. Certainly in one sense 
they should, but if there were very few calle and they used the tele- 
phone very little they were cccupying space on the multiple |) ards 
which was more or less waste, and it occurred to bim if the system 
were extended it might be worth while to group together those sub- 
scribers in the exchange who were small users and put them ona 
separats board to tkemselves, because, probably, if they called 
up very seldom the delay of a few seconds in getting through 
would not matter. As to tbe method of charging advocated by 
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Mr. Mountain, to his mind it was oertainly a case in 
which the compound principle should be applied, that was to say, 
there shosld ba a fixed charge per subscriber to represent the capital 
cost of his lines and instruments and his portion of the switchboard 
plus a charge depending upon the number of calls he made. Probably 
in the case of the present telephone company, it would pay better if 
the extra charge were based not upon the number of calls, but upon 
the number of “ swear words.” 

Mr. Тюкавоттом (Huddersfield) said they had taken a great 
interest in pushing this matter forward at Huddersfield. They were 
one of the very early towns to endeavour to get this brought to a final 
issne, and, in fact, they authorised their town clerk at one time to 
apply to Parliament for powers to work their own telephone. They 
had procf that they could do it cheaper by the telephones that they 
used in connection with the Corporation, at about one-third the cost. 
They were using them at the present time at a little over £3 а year 
each station. Then, again, the system Mr. Mountain had suggested 
as to payment г coording to the messages they sent was something on 
the prir ciple of the penny-in-the.slot gas meters, which was becoming 
very popular in Hudde:sfleld. He had no doubt a system of that 
kind would be just as popular with the telephone. He hoped to live 
to see the day, although he was gettingon in years, when the tele- 
phone would be so popular in the different cities and towns in 
England that every wasterwoman would be able to take her orders 
from clients by that means. He did not tes why they should not be 
able to work the telephone as cheaply as tbey did on the Continent. 
Mr. Mountain bad given them statistics as to the different towns and 
cities on the Continent, showing how cheaply it could be done. It 
spoke badly for Englishmen, who professed to bs во very clever in 
engineering and all these matters, that they should be left so far 
behind on the question of the telephone. He bad no doubt Mr. 
Mountain was on the right line, and that they would soon see tkis an 
accomplished fact in the English towns, and that we should not be in 
the background as we had been. 

Mr. Sipney F. Wager (Cardiff) said he took it that the muni- 
cipality would only provide a telephone service cheaper than the 
Post Office; the Post Office service was always good, but very expen- 
sive. He could look back 25 years, and the rols had been they bad 
to psy per annum for the Post Office service what they could buy the 
irstrument for. There was none of thas healthy competition which 
existed batween municipalities, and which, he thought, had been by 
far the moet favourable symptom in oonnection with the electric 
light industry. The Government official had nothing in front 
of bim to gain except cxtra work; naturally as a human 
being he did not want any more work than he could 
possibly help. In the second place, it appeared that the 
municipality would study local needs much more than a Government 
official could. They had the came thing there. A Government 
official would not want to increase his work, that was natural. He 
would not as a matter of course know the requirements of the district ; 
he could not possibly know them like councillors knew them. Then 
thero was the important consideration—the control of the streets. 
There should be no question as at the present of the local electrical 
engineer—the municipal electrical engineer—going hat in hand toa 
Post Office cfficial with a plan. It should Ъз the other way about. 
The Post Office official once within the municipal boundary should be 
subject to the municipal authorities. What he would venture to 
prophesy would happen would ba in each town of any size they would 
have the electrical engineer, not merely of the telephone or electric 
light, but he wculd know the whole science of the thing, and he would 
have subordinates responsible for the different branches—one for 
telephone, one for light, one for tramway and for power service, and he 
would be able, not by a very difficult calculation, to say where the 
cables should be put, and to this engineer the Post Office official 
ehould be obliged to submit. That would give a proper telephone 
rervica, and would get rid of a great muny of the difficulties 
that at present existed. There would be no case of the gas man 
coming along aud pulling up the streets and putting them down, 
then the water man, and next the electric light people, and the tele- 
phone men afterwards. All that should be under one control. With 
regard to Mr. Mountain's estimate, he certainly questioned it. It 
did not do to hold out rash estimates at first; people were apt to lose 
confidence in them, and they then could not go on afterwards. Mr. 
Mcuntain had a telephone exchange with 6,000 subscribers, and he 
воре to put them on for £20 а piece, using underground wires. Не 
(Mr. Walker) ventured to say Mr. Mountain would not do it for that. 
He (Mr. Walker) put it at three times that amount. He spoke with 
20 years’ experience cf telephone work. He should like to endorse 
what had been said about the number of calle. Mr. Mountain had 
considerably under-estimated (hem. The possible number cf com- 
binations followed a parabolic law. Take the two cases which Mr. 
Mountain had given—tbe one with 600 subscribers and the other 
with 6,000. The possible calls for the 6,000 was 100 times the pos- 
sible calls for the 600. There was this to be taken into consideration, 
that as the number of subscribers went up, the probable number of 
combinations they wanted to make would go down. They had to 
bear in mind another factor rapidly coming to the front— 
everybody was doing business by telephone. Letters and tele- 
grams went to the wall. It was essentisl everyone should use it. 
There was no doubt business men were doing business entirely by 
telephone. Let them go into the Docks at Cardiff, and they would 
find three or four telephones humming away all day long. The 
working cost went up very rapidly indeed,and that wasa matter which 
would have to b» faced. If he were laying out an exchange he 
should not want 6,000 subscribers. He would sooner have 300 or 400 
to start with. If they got over a certain number, each additional 
one became a nuisance. It necessitated connection with the rest; it 
was a possible additional call, and they found it was a serious matter, 
The statistics of this thing were very obscure. The actual calls in 
different exchanges, and from different people were not made known. 


He would suggest that statistics bearing on this should bs obtained. 
There was no doub‘ statistics could be obtained from all these foreign 
telephonic exchanges, and also from English telephonic exchanges 
and American, and they should ba got out in that way. There would 
be a constant for almost every kind of subscriber. The business man 
would have a big constant; the washerwoman a small one; the doctor 
& special constant, and the tradesman a special one. If t had 
these statistics and other information before them, the muni ty 
19 lay down a good system, with the Government taking the trunk 
ines, 

Mr. Mounta, at the close of the discussion, replied. He said 
local control was the only thing that could make the telephone 
succeed. Both Mr. Ohamen and Mr. Boot referred to the purchase 
c‘ause. He had no doubt, had they had time to read the paper, they 
would have read the Treasury minut», which was perfectly clear, and 
covered the whole point. Any exchange the municipal authority put 
down must be put down under the supervision of the Post Offic». 
Therefore they could not go far wrong. The Post Office would goide 
their action to an extent. He thought that would be an immense 
advantage. He entirely agreed that trunk lines should remain with 
the Government. He did not think they wanted to bother with the 
communication b:tween the towns; that would lead to difficulty. He 
was glad to find Mr. Wordingham agres with him. Mr. Wordingham 
had suggested a cure for the immense number of subscribers’ diffic alty 
to which he alluded. Mr. Walker also touched on that point. There 
was not the slightest doubt that as the subscribers increased the 
capital cost increased. Exchange expenses did not increase in the 
same propcr.ion, Mr. Wordingham said it would be quite easy to put 
the residential subscribers together. He showed the difficulty and 
also the cure. Mr. Walker spoke of 6,000 subscribers being a large 
exchange. In England it probably war, although the exchange st 
Manchester was for 10,000. Stockholm, he боп, was for 10,000, 
and it was, on the Continent, not unusual to find large exchanges. 


CENTRAL ELECTRIC SUPPLY COMPANY 
| BILL. . 


Lorn Ввосанам presided on Thursday last week over a Select Com- 
mittee of the House cf Lords to consider the scheme of the Oentral 
Electric Supply Company for power to construct large works for the 
generation and supply of electrical energy in bulk. Mr. Pember, 
Q. O., Mr. Balfour Browne, Q. O., Mr. R. Wallace, Q.C., and Lord 
Robert Oecil, Q.O., were for the promoters; Mr. Worsley Taylor, 
.O, and Mr. Da Oane for the London Oounty Council; . Fi'z- 
gerald, Q O., and Mr. Moon for the Metropolitan Electric Lighting 
OMM and Mr. Freeman, Q O., and Mr. Talbot for the St. Maryle- 
ne Vestry. 

Mr. PEN BRN R, Q C, in opening the case for the promoters, said the 
Bill was practically for the purpose of making а коио кап 
on the site in the parish of Marylebone on the North Bank Boad. 
There they proposed to erect a generating station for the sapply of 
electricity in bulk. They also sought powers by Section 20 to break up 
streets. The clause had been carefully elaborated, and they had done 
their best to meet all proper and natural requirements of those who 
were in charge of the streets. The intention was to supply electricity 
in bulk to undertakers who might require to take it in bulk and 
redistribute it to the public. The bodies so scheduled were the Bt. 
James's and Pall Mall Electric Light Company, the Westminster 
Bh citric Supply Corporation, the Metropolitan Electric Supply Com- 
pany, the London Electric Supply Company, the Vestry of Bt. Pancras, 
and the Vestry and parish of St. John, Hampstead. The Bill was 
promoted in one sense by the Bt. James's and Westminster 9 
who had combined to form a company called the Oentral Elec 
Company, but he did not conceal for a moment the large interest 
which the 8t. Jamee's and Westminster Companies had indirectly in 
the promotion of the Bill. The powers of those two companies to 
supply were being fast overtaken, and they must go farther afield for 
means of supply. They could not endlessly put up p 
stations in such neighbourhoods as those they supplied, for, do w 
they co»ld, there must be some annoyance. 
serious ma'ter, both for the company and the ре It was А very 


р : Council. 
Metropolitan Electric Supply Company, and the Vestry of St. Mary- 


lebone. With respect to the London County Conncil, they had no 
lighting authority whatever in the districts where they proposed to 
supply energy to undertakers who had got rights there. Then they 
said the station would be a nuisance, but no owners or occupiers 
appeared against the Bill. The mainobjection of the London County 
Council was that the companies concerned might abandon their stations 
in their pariehes, and that when the date arrived at which the local 
authorities would have power to purchase the undertakings, they 
would be at the mercy of the company as regarded getting & supply 
of electricity in bulk. He did not see why it needed the Loon 
County Council to come and say that on bahalf of the local authori- 
ties, who could say it for themselves. If the companies did abandon 
their stations, it would only be because it was better for them to do 
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во, and if it was better for the company, it would be better for the 


purchasing authority that they should get a supply from a central 


station. Bat the Oounty Council asked that they should be em- 
powered to purchase the undertaking authorised by the Bill at the 
end of 42 years, although the Joint Committee which considered this 
matter said such a thing was not practicable. The Vestry of St. 
Marylebone objected to the creation of a central station of such 
magnitude in the parish, as it would be a serious nuisance and 
would depreciate the value of the parish. However, he had no doubt 
tho station would be rated. Taey also objected to the streets being 
broken up, but that meant only the laying of a few trunk mains. 
The Metropolitan Electric Company submitted that the real object 
of the promoters was to obtain powers to injure them by competition, 
but that was absolutely untrue. Any attempt of the promoters to 
do so would be ultra vires. 

Mr. O. J. Baxrour, chairman of the 86. James's and Pall Mall 
Electric Lighting Company and chairman of the Central Electric 
Supply Company, was then called and gave details of the mean supply 
from the St. James's Company stations within the parish. With 
regard to the central station, he thought the two promoting com- 
panies might do with one main for the central station, but it other 
com panies wanted a supply in bulk a main would have to be laid to 
their transforming station. As, however, they could only supply six 
Do d at the most, there cculd be no more than six mains in the 
whole district radiating from the centre. 

5 и d vt Ad rcd of n гели еч 

upply Oompany and the ectric Bu mpany, sai e 
Westminster Oompany, after long and vira iras found it im- 
possible to get a site for another station in Westminster, and were 
obliged to go further afield. It was absolutely necessary now in 
order to comply with their statutory obligations that there should 
be a fresh generating station. He knew Marylebone pretty well and 
he did not think the Bill would in any way damage the parish. 

Professor Kx»swwmDy, chief engineer to the Westminster Electric 
Bupply Corporation, said the number of lamps supplied by his com- 
pany had been steadily increasing. They were lamps at the 
rate of 4,000 a month. They were at the end of their capacity at 
Davies Street, and the station at Eccleston Place would only run them 
for about two years more. 

Мг. Szonnx Dosson, chief engineer of the Bt. James's Com ; 
said that their output was steadily increasing, aud Carnaby 
station could not carry them on longer than three years. 

Bir Евврк. BRAMWHLL was called to speak as to the proposed site 
for the central station, and said there was an advantage in cheapness, 
looking at it in the commercial aspect, and also in the avoidance of 
nuisance to the people surrounding th» works. 

Mr. WonsLE£ Тлхгов, О.О, then addressed the Committee 
for the London Oounty Oouncil, and contended that the 
two companies concerned ought to bave come to Parliament in 
their own names, and not by means of a third company, for thoss 
powers. The new company would not be bound by any of the provisions 
which Parliament had required to bə inserted in the provisional 
orders of these companies, and revision of prices would ba rendered 
impossible. 

The Committee then adjourned. 


The Committee resumed their consideration of the Bill on Friday, 
when Mr. FITZGERALD, Q O., addressed them on behalf of the Metro- 
politan Electric Supply Company, and asked that the promoters 
should be restricted to supplyin electricity in bulk to the St. James's 
and Westminster Companies only. 

Mr. Fausman, Q.0., also addressed the Committee for the Vestry 
of Bt. Marylebone. The Vestry objected to power being given to 
open streets, because they found from experience that while the 

of such operations was supposed to be borne by the com- 

pan , yet it always entailed expense to the ratepayers in the end. 

ey also objected to any power being giyen to supply within the 

parish of Marylebone, as they considered it would complicate matters 

when the time came for the Vestry to purchase the existing under- 
taking within its boundaries. | 

Mr. Влгғоов Browns, Q. O., in replying for the promoters of the 
Bill, after dealing with the opposition of the lebone Vestry, 
said that the whole object of fhe Metropolitan Electric Supply Oom- 

“pany in opposing the Bill was to protect themselves in their monopoly. 

e usual clauses would be inserted in the Bill for the protection of 
that company's mains, and every question there might be in dispute 
would go to arbitration. The company was now very nearly at the 
end of its tether, so far as increasing its supply was concerned, and 
it became absolutely necessary that they should have further gene- 
rating plant where they could work cheaply, and it was because of 
that that they had decided to go to the Regent’s Canal. Dealing 
with the question of price, the learned counsel said it would be use- 
less for Parliament to put a clause in the Bill regulating the price at 
which they shonld supply, because they were unable to sell to the 
public generally—they could only supply bodies having Parlia- 
mentary powers, whose prices were regulated. The London County 
Council said that there ought to be a purchase clause inserted in the 
Bill, but that matter had been decided over and cver again against 
the County Council. In conclusion, Mr. Browne said he was willing 
to insert words in the Bill by which the company would bind them- 
selves only to supply electricity to authorities or bodies authorised 
by i of Parliament, provisional order, or license to supply elec- 

city. ! 

The Committee having conferred in private, the CuargMAN said 
the Committee had docided to pass the preamble of the Bill on cer- 
tain conditions. They desired that tke Electric Lighting Acts (f 
1882 and 1888 should bə incorporated, and they had decided that 
there should be only a single line of route and one single trench for 
the conveyance of the current to the parishes of Westminster and 


St. James's. The size of the trench, and the route to be taken 
was to be agreed upon by the company and the local authority of 
Marylebone, and in case of a difference of opinion, should be decided 
by the Board of Trade. In schedule two they had decided to strike 
out the last four companies. They also desired that the companies 
should be bound by all the provisions which Parliument had required 
to bə inserted in electric lighting provisional orders. Tho effect of 
the Committee's decision is that the Central Company can only supply 
to the St. James's and Westminster Companies, 


On Monday the Select Committee sat to adjust the clauses in view 
of the terms leid down by them on Friday. A clause was inserted 
providing that the company should not be entitled, except with the 
consent of the local authority of the parish of St. Marylebone, to 
open more than one trench with such bifurcation as might be neces- 
sary to connect with the station of the Bt. James’s and Westminster 
Electrio Lighting Oompanies. A further clause carrying out the 
condition of the Committee that the supply in bulk for the proposed 
central station should ba limited to the two companies concerned in 
the a was also added. The Bill was ordered to be reported 
to t ouso, 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.— 1809. 


Compiled expressly for this journal by W. P. TBHowPsom & Oo, 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. | 


12,183. "'Improvements in cut-outs for electrical purposes." 
T. TAYLOR. Dated June 12th. (Complete.) 

12,249. "Improvements in telephone systems and in apparatus 

or.” А, T. M. Тномвом and P. WanzNronp-Davis. Dated 
June 12th. | 

12,279. ‘ Improvements in electric telegraphs for ships and other 
purposes.” EvEBSHED & VigGNoLES, LIMITED, and S. EvEBSHED. 
Dated June 13th. 

12,294. "Improvements in and connected with magneto genera- 
tors.“ Н. OrPzNHEIMER. (Actiengesellechaft Mix & Genest, 
Germany.) Dated June 18. 

12,297. "Improved means for controlling electric motors, the 
javention being particularly adapted to the motors of elevators.” 
Orrs ErzvaATOR Company, Liuren. (Otis Bros. & Co. (Incoporated), 
Uaited States.) Dated June 13th. (Complete.) 

12,309. "Improvements in storage batteries and methods of pre- 
pu electrodes therefor.” P. A. Nzwrow. (The Knickerbocker 

rust Company, United States.) Dated June 13th. (Complete.) | 

12,315. “Improvements in cord grips for electric ligh$ fittings.” 
А. P. LUNDBERG and G. C. LUR DBR. Dated June 13th. 

12,950. "Improvements in or relating to electric railways.” 
О. Н. Batpwim and I. E. WINS. W. Dated June 13th. 

12,358. “Improvements in or relating to conduits for electric 
conductors." Е. Jonrs and F. A. Pooxrrusaton. Dated June 13th. 

12,393.. “ Improvements in clockwork mechanism for automatically 
controlling and operating electrical switches, gas, water, steam valves, 
or other similar devices at any predetermined hour or hours" Н.Т. 
COBEwE. Dated June 14th. 


12,417. “Improvements in supports for conductors for electric 
railways.” W. R. Wynne. Dated June 14th. 

12419. "Improvements in or relating to electrically-driven sheep 
shearing and like apparatus.“ J. G. Packs and F. H. B. Joynson. 
Dated June 14th. | 

12,420. “Improvements in wireless telegraphy.” F. BRAUN. 
Dated June 14th. 

12,473. The electric newspaper.” W. T. CUNNINGHAM. 
June 15th. 

12,478. "Improvements in electrical accumulators or secondary 
batteries. O. BEHREND. Dated June 15th. 

12,490. "Improvements in and relating to electrical psndulum 
contacts for the operation cf time-measuring pendulums" A. G. 
Brookes. (L. Sell, Germany.) Dated June 15th. (Complete.) 

12,493. "An improved insulating material for electrical purposes.” 
M. Lacuman. Dated June 15th. 

12,506. "Improvements in, and relating to, automatic magnetis 
circuit-breakers.” H. Н. Laks. (W. M. fBoott, United States.) 
Dated Jane 15th. 

12,535. “An improved filament for incandescent electric lamps." 
L. B. PATBOUILLEAU. Dated June 15th. ] 

12,542. “ Ар improved cap for electric glow lamps and the like." 
J. I. Botton. Dated June 16th. 

12,559. “Improvements in, and relating to, appliances for 
straightening electric battery plates and the like.“ A. Hata and J. 
Ералв. Dated June 16th. 
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12,065. “Improvements in connection with the windings of 
dynamo machines and induction motors for enabling two rotary 
pbase current pressures to be obtained therefrom.” О. D. ABEL. 
(V. Karmin, Austria-Hungary.) Dated June 16th. 

12,566. ‘Improvements in the arrangements and connections of 
the windings of dynamo machines for effecting the halving of the 
continuous current pressure, and for obtaining the star cantre of the 
rotary phase current pressure when continuous current and rotary 
phase current are to be taken off simultaneously.” О. D. ABEL. 
(V. Kermin, Austria-Hungary.) Dated June 16th. 

12,582. “Improvements in, and relating to, electro-magnetic 
measuring and indicating or registering instruments.“ P. E. WEISS. 
Dated June 16th. | 


12,627. “Improved manufacture of electric battery plates.” E. 
ANDREAS. Dated June 16th. 


12,685. “Electric meter.“ E. S. Harsmy. Dated Jane 17th · 
(Complete.) | 

12,668. Improvements in earthed coverings or electrical tubular 
conductors.” J. Y. JouNson. (Hartmann & Braun, Germany.) 
Dated June 17tb. : 

12,685. “ Ар X ray metroscope.” E. W. Н. SHenron and A. E. 
Dean. Dated June 17th. 


12,696. “Improvements in telephones" КЕ. WirsoN and O. J. 
Evans. Dated Jane 17th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Mesers. W. P. 
THompsom & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


4,824. "Improvements in rail bonds for electric railways.” F. Н. 
DaxrELS. Dated February 23rd, 1887. Relates to rail bonds. A 
flexible body portion is inserted into end pieces, which are then 
heated, compressed, &c., to bring them into the form desired with 
the ends and body integral. 4 claims. | 


10,062. “Improvements in electric bells and the like.” J. G. 
Drxon. Dated April 22nd, 1897. The bell is adapted to be used 
either as a trembling or single stroke bell. A magnet is placed in a 
case, with the cores projecting through one side to operate the 
hammer on the spring armature. The case and terminal cover are 
filled with paraffin wax, &c., to render the arrangement water-tight, 
and а cover screwed on to the case. A hammer guard is provided. 
Wires are connected with a water-tight push and a contact breaker. 
The latter is of the usual type, bat by turning a pivoted arm the 
contact breaker may be included in or excluded from the circuit, 
The circuit includes only the magnet coils, so that on completing the 
circuit both the main and auxiliary armatures are a and held, 
giving a single stroke, but by turning the arm on to the terminal, the 
contact breaker is included, and the bell acts as a trembling bell. 
The push, which is formed on the lid of the case, has a water-tight 
flexible cover, depressing which completes the circuit through a 
spring. A gong may be provided for the auxiliary armature and 
hammer. 


10,086. “ Electric hair drier.”  H.FürrTEBEB. Dated April 22nd, 
1897. A plate or casing contains a thin insulated conductor adapted 
to be heated by an electric current. The appliance may be plain, or 
may bs provided with teeth, attached or removable, and the teeth 
may be perforated to keep the points cool. 9 claims. 


10,444. “Improvements in portable electric batteries,” R. R. 
MorraT. Dated April 27th, 1897. Rotary sealed battery combined 
with an electric incandescent lamp, and adapted for use ав а miner's 
and velocipede lamp, and as a portable lamp in general. The battery 
comprises two cells, each in two parts, united by a screw ring. The 
plates or electrodes are situated in the upper part of the cell, and the 
electrolyte in the lower part, so that the battery is set in aotion by 
turning it upside down on a pin connected to the socket by which the 
lamp is fixed on a bicycle, or elsewhere. The lamp is mounted on a 
bracket fixed to the rings. Between the connections to the lamp is 
pim a resistance piece, which can be short circuited when required. 

ms. . 


12,028. “Improvements in carbon plates for galvanic batteries.” 
R. W. Аткїнвон and S. F. Wacker. Dated May 15%, 1097. Carbon 
din for use in batteries are satu-ated with sulphur. This is effected 

y firat saturating them in vacuo or otherwise with a liquid volatile 
at the temperature of molten sulphur, such as chloride of carbon, 
water, or preferably chloride of sulphur, which volatilises and 
replaces the liquid. The adherent sulphur is removed after the plates 
have cooled. When copper or other metal is to be deposited locally on 
the carbon, the desired portion is first immersed as an anode in an 
electrolyte, such as copper sulphate, to remove the sulphur, the 
copper, &c , being then deposited in the usual manner. 2 claims. 


12,029. ' Au improved apparatus for maintaining а constant tem- 
perature of metallic wires heated by an electric current." R. Brsa- 
LAND and Baron R. pg WENDEL. Dated May 14th, 1697. Relates to 
a device for maintaining a constant temperature in a metallic wire 
by an elcctric current from a primary battery. The heating current 
flows thrcugh a fine resistance wire, and, should the temperature rise 
above the allowable limit, the wire elongates so far as to allow the 
completion cf a circuit by a pivoted lever and an adjustable contact 


iece, thereby energising an electro-magnet, which latter pulls over 
s armatare and breaks the primary circuit. When tbe wires bave 
regained their normal temperature the circuit is automatically made 
by the release of the armature. Slightly modified arrangements are 
dercribed. 1 claim. 


12,448. “Improvements in electric accumulators.” A. WERNER 
and P. DE KiLpvucHEVSEY. Dated May 19th, 1897. The negative 
plates or electrodes are formed of thin sheets of galvanised iron or of 
other metal covered with an alloy formed of zinc, esium, and 
cadmium, which is deposited thereon from a solution of the sulpbates 
of these metals during charging, and is re-dissolved during the dis- 
QUATN: The alloy may also be deposited upon thin grids of metal 
filled with a paste of lead, zirc, and cadmium in the spongy metallic 
form. The sinc may be replaced by a metal cf the iron group. In 
the prcvisional specification the alloy with which the plates is covered 
is stated to be either of sinc and magnesium or of cadmium and 
magnesium. 3 claims. . 


20,914. "Improvements in coin-freed electricity meters.“ F. O. 
RaPHAED. Dated September 11th, 1897. From a shaft rotating at a 
uniform rate a parallel shaft is driven at speeds depending on the 
particular pairs of wheels thereon which are brought into gear by the 
action of a solenoid, z, in shifting it in opposition to а spring or 
weights. Thus sooner or later а cam on the driven shaft closes the 
gap between a pair of separating terminals and on electro-magnetic 
ewitch cuts the main circuit. The initial position of the cam relative 
to the terminals is determined by a coin-freed attachment for turning 
the shaft by hand. 6 claims. 


20,949. Improvements in the construction of guards or protectors 
for incandescent electric lamps and other glass or breakable articles.” 
J. Dicgsom and H. E. Brown. Dated September 11th, 1897. Elsc- 
tric incandescent lamps, globes, chimneys and mantles for gas lamps 
and other brittle articles are protected while in use or in transit by 
guards, made of coiled plain, twisted or plaited wires. These may be 

ressed flat when not in use. The guard is coiled at one end to fit on 
the cap and at the other to hold a short rubber tube or elastic 
and the point of the bulb. Two or more coils may bs con- 

nected by strips or wires. 2 claims. 


21,054. “Improvements in and relating to surface contact electric 
railway systems, electric cars and their equipment, and automatic 
switches for use therewith.” Tam Bnrrisu THomson-Hovusron Сом. 
pany, Liwirep. (Е. M. Hewlett, United States). Dated September 
14th, 1897. Electric railways on a road contract system with electro- 
magnetic switches operated from a battery on the vehicle. When 
the vehicle is reversed, as by means cf a Y-track, the connection of 
the brushes, which rub over the high and low potential studs, have to 
be changed and also the connections of the battery which operate the 
switches. Auxiliary shoes for this purpose rub over an extra earthed 
contact so as to excite one or other of the coils to throw the double 
pole reversing switch to make the connections as desired. Several 
modifications are described with various dispositions of extra shoes 
and contacts to supply current to this switch. The storage battery 
is charged from the line circuit, and the ordinary resistarces on the 
car are used to reduce the potential of the current used. The drivers 
controller is therefore arranged so that at starting the battery is in 
series with the motors and in multiple with some of the resistances, 
and, on increasing the speed, the battery is cut out. To maintain the 
circuit on the vehicle for lighting when the motor is cut out, extra 
contact connections are provided cn the controller, so that the battery 
current can flow to the switch in the road to maintain the line circuit. 
A switch is provided to cut out this part when the circuit need not be 
maintained, which aleo allowe current to be supplied for a longer 
time by changing the resistance connections. 15 ms. 


21,100. “Improvements in alternating electric current gene- 
табою” W. R. Гаки. (H. Fairbanks, United States.) Dated Sep- 
tember 14tb, 1897. Relates to the class of dynamos known м 
inductor alternators, in which the generating coils are wound on 
stati iron cores, through which the magnetic flux is directed by 
masses of iron moved across the ends of the cores. According to the 
present invention a continucusly magnetised field is employed, and 
each pole is divided into two or more pole divisions, which are 


‘alternately with right and left handed generating coils, connected © 


as to form a single circuit. The pole divisions and iaductor 

are 80 spaced that, in one position all the right-handed divisions sre 
bridged by the inductor. teeth, while in the next position all the ret 
handed divisions are so bridged, thus producing a rapid variation 
the magnetic flux, and consequently an alteroating current in 
generating coils. Each of the field poles is divided into two projec: 
tions, which are wound alternately in opposite directions, 10 
80 as to form a single circuit. The field magnet is excited by a wine 
ing, and alternating currents are produced in the circuit by rotating 
a laminated inductor furnished with three teeth. Two series of over 
lapping coils are wound alternately through & number of оте, 
formed by sub-dividing the two field poles, The field magnet 
excited by the current derived from a few coils wound on the a 
ductor, through a commutator and bru:bes. The principle of 
invention may be extended to multipolar and to polyphase ma ld 
A form of machine is described in which the poles of the еня 
magnet consist of two parallel discs furnished with laminated р ch 
jections, wound with two series of generating coils, бене “ү 
rotates an inductor, consisting either (f an iron disc with proj‘ clits 
teeth, or of a ncn-magnetic disc carrying masses of iron. 6 claims 


21,119, “An improved reflector for electric incandescent Quid 
J. HouBors. Dated September 14th, 1897. Relates to holde 
incandescent lamps. Hollow glasa reflectors are secured bo ut 
the parts of adapters, which carry ordina y capped lamps #0 d. 
placed in ordinary holders. Bayonet or screw joints may 
with spring plungers or central contacts. 1 claim. 
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